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SECTION A828.1Jl 

Part 1 is a general discussion of 
trouble analysis. 

Part 2 describes the No. 4A trouble 
recorder card by divisions. 

Part 3 describes aids for trouble anJ 
alysis. 

Part 4 deals with analyzing and locat­
ing troubles and illustrates typical 
troubles. 

1.02 The standards of design, manufacture, 
installation, and maintenance of a 

No. 4A toll office combine to provide a 
high grade of service. Even with such 
precautions, however, irregular operating 
conditions do occur. Consequently, it is 
necessary that the maintenance forces 
judge whether an irregular operating condi­
tion is the result of trouble or overload 
conditions. If the condition is due to 
trouble, it must be promptly analyzed and 
cleared. 

l.OJ The analysis and location of troubles 
is based on the use of operational 

sketches (OS's), sequence charts (SC's), 
and reference material (RM's) as listed 
in Section Al28.819. Where the OS's are 
not adequate for completing trouble analy­
sis, reference should be made to the 
schematic drawings (SD's), circuit descrip­
tions (CD's) and other drawings such as 
wiring lists, etc. 

1.04 Whenever a decoder, marker, or con-
troller encounters a trouble in the 

completion of a service or test call, the 
circuit endeavors to connect to the 
trouble recorder and leave a record on 
a trouble record card. An attempt to con­

·<} nect to a trouble recorder or to leave a 
,,; record will be made when these circuits de­

tect false grounds or crosses on certain 
leads. 

1.05 The purpose of the trouble recorder 
is to indicate as nearly as possible 

the source of trouble encountered during , 
the. completion of a service or test call. 
The trouble recorder may also be utilized 
on test calls to register progress of the 
call. For the operation of the trouble 
recorder see Section A728.101. 

2. DESCRIPTION OF THE TROUBLE RECORDER CARD 

2.01 The trouble recorder card form E-JB25 
is illustrated on Fig. 1, attached. 

The lettered numerals, such as SB, on the 
side of the card correspond to the scanning 
relay number in the trouble recorder and 
the row number of the .card as used in de­
scribing the card. The numerals on the 
top of the card correspond to the scan­
ning relay contact numbers and to the 
punch position for each row. 
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2.02 The lettered numerals, together . 
with the punch position, provide the 

card coordinate. For example, S8 0 indi- · 
cates punch position O in row SB. 

2.0J The divisions of the card indicated 
by the heavy lines group the same 

general type of information. For purposes 
of the explanation her~in, the card as 
shown on Fig. 1 has letters arbitrarily 
ass.igned to each one of these divisions. 

2.04 The card divisions{by the heavy 
line sl, as for example II A", are 

further subdivided by light lines. Each 
group thus formed is suitably designated 
to provide the indications of the punch­
ings. For example, in row SB punch posi­
tions Oto 6 indicate the "Source of 
Record". 

2.05 To facilitate locating the punch 
designations on the operational 

sketches, certain group names have letters 
added in parentheses. (These letters are 
not provided on the actual cards.) As an 

· example, the designation (TE) is added 
after translator engaged in row S5. The 
punch O on row S5 is shown as 11TE H" on 
the OS's. Likewise punch 4 in this same 
row is shown as "TE Tl" and so forth. 
How~ver, where no conflict in punch desig­
nations is probable, the punch designation 
as shown on the actual card is used. As 
an example, the CKG punch in position O, 
row R2, under decoder progress and the 
CKG punch in position 15, row Rl, under 
marker progress are used oh the OS's with­
out the supplementary designations. 

2.06 A brief description of the informa-
tion given in the divisions formed 

by the heavy lines on the card is given 
below. This is followed by the trouble 
analysis chart which gives a description 
of each punch position of the card. 

2.07 Division A indicates the source and 
type of record and the particular 

decoder, marker, sender, translator and 
decoder connector involved on a trouble 
record. 

2.0B Division B indicates the code bar 
operating leads which are. grounded 

to the card translator and the code 
bars which were operated in the card 
translator. . 

2.09 Division C indicates the miscel-
laneous leads grounded by the sender 

to the decoder, which m:i,scellaneous code 
bars were operated in card translator, 
and the route advance information sup­
plied to the decoder and marker •. 

2.10 Division D indicates the complete 
card output as read by either the 

decoder or marker. 

( 
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2.11 Division E indicates routing instruc­
tions which were set up in the 

'decoder and in the marker, and were trans­
mitted to the sender. Also shown here are 
the frame ~dentification frequencies as 
recorded in the marker. 

2.12 Division F indicates decoder and 
marker progress points. (See Figs. 2 

and 3.) · 

2.13 Division G indicates the check relays 
which were operated to show satisfac­

tory transmission of information from the 
marker to the sender. 

2.14 Division H indicates the decoder 
or marker cross-detecting (X~) 

relays operated and the position of de­
coder and marker timing circuits. 

2.15 Division I indicates the particular 
trunk block connector, trunk block, 

and position of the selected trunk in 
the trunk group (sometimes called terminal 
number). 

2.16 Division J indicates the particular 
incoming frame, the odd or even 

frame, the incoming switch, and the select 
magnet on the incoming frame. 

2.17 Division K indicates the outgoing 
frame, the odd or even frame, the odd 

or even connector, and the switch on the 
outgoing frame. It also indicates the odd 
or even incoming connector, the odd or 
even trunk block connector, and the con­
nector preference of the marker. Also 
shown is the number of the junctor control 
and junctor pattern relays operated, the 
channel selected, and the position of the 
junctor walking circuit. 

2.18 Division L indicates the class of 
call and certain test results as set 

by the decoder-marker test circuit. 

2.19 Division M indicates the particular 
controller equipment used, the con­

troller progress points, the controller 
cross indications, and the test results by 
controller test circuit. (See Fig. 4.) 

3. AIDS FOR TROUBLE ANALYSIS 

(A) General 

3.01 Trouble analysis is the examination 
of all trouble indications that are 

present to help in locating any defective 
equipment or apparatus. The existence of 
trouble may be manifested in a number of 
different ways, such as alarms, lamp sig­
nals, trouble recorder cards, reports from 
the test board or traffic operators, 
routine tests, etc. 

3.02 The analysis of certain troubles, 
such as a blown fuse, etc., are 

simple since the indications are direct. 
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Other troubles, however, are complex and 
therefore are more difficult to analyze. 
The troubles indicated by the trouble re- • 
corder cards are generally of this type. 

· 3,03 Trouble analysis for the more .com-
plex troubles is broken down into 

two stages, namely: over-all analysis, 
and detailed analysis. 

3.04 Over-all analysis is applied when a 
trouble condition is manifested by 

a trouble record card being punched for an 
irregular operating condition. In this 
analysis an attempt is made to assign the 
trouble to a particular unit of equipment 
as 'controller 6 11 or "IT marker 4 11• The 
switchman's attention is then directed to 
the circuit function that probably failed 
in the equipment unit, for example, marker 
continuity failure. The complete over-all 
analysis of troubles obtained from trouble 
record cards is generally made in the main­
tenance center. 

3.05 Knowing the faulty circuit function 
and the particular equipment unit 

involved, the switchman's attention is then 
directed to locating the fault. This is 
called detailed analysis and is usually 
made at the equipment unit in trouble. For 
example, a trouble record card was punched 
because in IT marker 4 the RCK relay failed 
to operate. The det:ailed analysis involves 
a check of the operating path of the RCK 
relay in marker 4 to locate the cause of 
the failure. · 

·3.06 The following paragraphs describe 
the drawings which are used to lo­

cate trouble and they also give some 
general rules that will help the switchman 
in examining troubles. 

(B) Drawings, Charts, etc. 

3.07 The sequence charts (SC's) as listed 
in Section Al28.819 are a valuable 

aid for use in trouble analysis. They 
should be referred to whenever there is 
any doubt as to the sequence of operation 
of the circuit being analyzed. By using 
the sequence charts the progress of the 
call recorded on the trouble record card 
or trouble report can be traced. The 
trouble punches are indicated on the SC's 
so that the punches on the cards can be 
easily located. 

3.08 The operational sketches (OS's) as 
listed in Section Al28.819 are 

another valuable aid for use in trouble 
analysis. The OS numbers that show the 
circu~ts for trouble r_ecorder card punches 
are given on the abbreviated sequence 
charts (see Figs. 2, 3 and 4), and on RM's 
3-10, 3-11 and 3-12 as listed in Section 
Al28.819. 

3.09 The reference material, RM 1-1 to 
RM 1-20, as listed in Section 
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SECTION A828.131 

INC. FRAME 
IDENTIFICATION 

t SMI/SMC 
' . 

OSl68-I 

DECODER SEIZED 

icKG .~ 
.1 OSl55-t 

x~ 
I OS 160-1 
I 

x:~ 
I OSl6I-I 
I 

):GCK , ..... 
I OSl6H 

INTEGRITY CHECK OK 

HOME TRANSLATOR CONNECTED 

CODE BAR LEADS CUT IN 

.--------------------"""l'~(CT) CHECK OF OPERATED CODE BARS 

I . · I OS 162-1 CARD DROPS 
~NCT ~?M~~RD 

+~!!~c. . f~o""c:-'.,.
0

_.: .... '3_-1,____.af ~:t~-1 

't' ~ --~-=~---,.-------r--o_Ec_o_o_E.,_R_R_EA_o_s_c_A_R_o __ r------r------------- SIG. TRNSL. 
't . ...,.. COMB TO RELEASE 
IOSl74-I ------ -1 I I I · Z-TRAIN j I DBS \TBY I I 30 AND PRE- PRE-TRNSL . 
... vcR '¥TCD ..,sMCO I ·-- ..... ..... I I~ 'TRNSL. CALL I RDRL 
,._......,. ,.._....,. -1\~ I t~ ~ X:~OS~~~-}RNSL~l65-II toSl66-I i~ 

OS 175-1 OS 176-ts.>!!l!§-l.J OS 173-1 I OS 173•1 IOSl65-I SELECTION I .. ,-~~------ I OS 166-1 
I I I• 6DCARD I 
'¥ il!!.9- RELAY TO 't(RCRR V RHC 1, -.,HBA HOME TRNSL 'Va MARKER 

SELECTION 
-t.. __.. RELAYCALLJ':.. ........ I':........ ,............ 6 . ~....,.. 
I OS 188-1 AR CARO I OS 173-1 I OS 167-1 ( I OS 167-1 AND OIGI.TS . OS 166·1 
1 REQUIRED I I ~ , . AVAILABLE 

NOTE: 

.., ME '¥RCA -.,PCTCl/ I {R6O DECODER 
A...,.. ~. o ... s,12-, ~, DFTR I ....... RELEASE 
: OS 168-1 l L I OS 167-1 PRE-TRNSL. '(~ *~ :(~ --i~(CT) 
(MARKER) I OS 170·1 I OS 160-1 I OS 163-1 

CCA OPERATES 
ACTION RESTARTS 

'1,DCB2 ~ii,r~~fb I 
~.....,.. ACTION RESTARTS I 
I OS 170-1 AT CCK ·1 . AT CCK 

RELAY-RELAY CALL 
I ARS X....,. I 

CARD TO 
RELAY CALL 

CARD RESTORED 

OS 171-1 - · 60 CALL I 
MARKER READS CARD GROUNDS"RCK"LEAD 

30 CALL 

. RCK. 

!~ER. 
, .. --...---T+-,CA...,.R.ro-.16 ..... ------------, FOF, FRO, FMB. FST 
1 1 CARD CALL 1 . CAlLS AND REROUTE 
I RCA I RCA I · TO RO OR MB .., ..., ~~ 
..,_01't70-I ~I O....,.S I70 _fARO RESTORED '-' .._.. I ~16~1 

FOR OPERATIONS NOT SHOWN 
ON THIS CHART, SEE DETAIL 
SEQUENCE CHARTS. 

OS I72-l I OS 172-1 OS 172· I 
1 HSI ).:'. DCB 

~t:"12-1 I ~0-1 CARD TRNSL. GROS. 
"ARG-LEAD OS 166-1 
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ALL TRKS. 
BUSY 

GROUP OF TRKS 
SELIN A GRD. 
SUPPLY GROUP 

ACTION RESTARTS 
AT CCK 

1 DCB I DCB2 

t~o-1 f ofFro-1 
I . I x~ iTKS 

___ __,l OS 170-1 ~0-1 

I ALL TRKS. BUSY 

ATS 

x~72-I 
I I ATB I TKS I ~~~• i~ X...... I SELECTE~ +RCAI ACTION-RESTARTS' 

I OS 172-1 I OS 170-1 I I AT CCk 
I GPL OS 172-1 

i:-..... 
I 05173-1 

I ARS 
:(' ..... 
I OS 173-1 
I 

:(CCA 

fRLT .....,. DECODER RELEASES 
05166-1 
OSl67-I 
OSl76-I 

FIG. 2-A8BREVIATED SEQUENCE CHART 
DECODER PROGRESS POINTS 
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MARKER SEIZED 

I CKG 

i~o-1 

I 

I 
I 
I 
I 
I . 

TRUNK BLOCK _., TCK . J,, e MARKER0 KREAD CARD 
CONN. SEIZED ,t. ..... . .t- ..._ x~ x~ 

I OS 198-1 OS 197-1 OS 216-1 OS 216-1 
MARKER ~ CHK (DC) 
HALF OF ,I.~ 

~ 'GCK TRUNK BLOCK ,._ t ~ 
DEC. CONN. OS 177-1 TB RELAY OPRS, t, OS 199-1 OS 200-1 

LOCKED IN · .. .:::::.:.:.:.:.:.:.:.-...------
K REI~~NJ<Pi~kiiJED t ~ t ~ , l ~ ~'-;E 6~U~KD:~s~HART) 

.. , ----------ii 'bsc~o2-1 g~ ~?i:I I os 201-1 
OUTGOING FRAME ,1, ~ ,i, 

. I SEIZED A,. OS 207-1 "' ·i, . 
I OS, 202-1 

I Mc 9'~I~'?'NJ3P~~~:s + ~ !, ~ 1 ~ INCOMING FRAME 
Al OS 207-1 A. 1, OS 208-1 SEIZED I . I OS 210-1 

.t SG SLEEVE GUARD CK 4 ! IFK INCOMING FRAME 
0~03-IRECYCLE t~l!5-I ,1\ ~ 08 _1 MC RELAY OPERATES 

I AK I SK 

I CHT RELAY TIMES, A ~ ~21!5-1 't' ~ 
. ~ 01., SE '1\ OS 214-1 

I CHANNEL IS SELECTED ·,, u C. 
AND CHE RELEASES r CHS l . t AC 1F NO cRoss oN 

I . -,t ~ .025 ... SELECTED CHANNEL 
,t. OS 212-1 SEC. OS 216-1 

I HOLD MAGNET TIMING RELEASES HMG 
HMTI RELAY ~ 6 _1 

I 
HOLD MAGNETS OPERATE 1 0~ 

CONTINUITY TEST OK 'V/_j _T_R __ _.---, TIRI CONTINUIT~Sft~i OK 
ON"KT"AND"KR"LEADS ,t. ~ 216 _1 f ~6-I ON"KTl"AND"KRrLEADS 

CONTINUITY TEST ! CONI 
COMPLETED If\ 0:"i;,6_1 

I MT 
INCOMING SLEEVE GRD. ~ 05...,..216_1 CONNECTED TO MKR. ,t, 
SG OPER~TES TO I 
OPERATE CON 3 B 

SENDER GROUNDS HOLD+ 05216 I 
MAGNETS I -

GRDS."MRL!' LEAD 
TO SENDER 

MRL 

lo~-, 
I RL 
? os"Ti1-1 

NOTE: 
FOR OPERATIONS NOT SHOWN 
ON THIS CHART, SEE DETAIL 
SEQUENCE CHARTS, 

FIG.3-ABREVIATED SEQUENCE CHART 
MARKER PROGRESS POINTS 
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CONTROLLER SEIZED 
SHORT TIMING STARTS 

TRK. GROUP IDENTIFIED 

LINE NUMBERS 
0NSCI0H 

LONG TIME-OUT TIMING BEGINS 

TRK. GROUP CONNECTED 

TEST OF LO- 9 LEADS 

TRK. SELECTED 

CLO RELAY OPERATED 

BUSY TEST LEADS OF SDRS. CUT THROUGH 

PREFERENCE CHANGES 
(IF NO SOR. IS AVAILABLE IN ORIGINAL CHOICE I 
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IDLE SOR, AVAILABLE 

SENDERS TESTED 

DOUBLE TEST RELAY ,OPERATED 

SENDER SELECTED 

SOR. TEST COMPLETED 

SEC. SELECT MAGNETS OPERATED 

PRI, SELECT MAGNETS OPERATED 

PRI. X·P0INTS CLOSED 

HOLD MAGNETS HELD OPERATED THRU 
HM RELAY NETWORK 

SOR. HAS CONTROL OF HOLD MAGNETS 

GRD. REMOVED FROM "sT" LEAD OF TRK. 

CONTROLLER RELEASE SIGNAL REC'D. 

DOUBLE TEST RELAY DISCONNECTED 

CONTROLLER RELEASED 

JIOBt TR CONTROLLER RELAYS 

I 
CI09 l G-

I 
Fill f ON 

I 
Cll3 t FC-/SC-(SLI 

I 
All6 t: 

I .os 10&-1 

Cll8 1 L 

I 
Cll9 )t ~ 

I OS 107-1 

Fl21 t ~ 
OS 107·1 

I PC 
Fl23 J :i 07 _1 

I 
Cl30t T-

l 
El33j T 

I OTC 

El35:f ~B-I 

I 
Cl37;t TST 

I :+oTC 
AB IOI t TC OS 108-1 

! SAO/SBO 
ZI09 ,t. 

OS 111-1 

l PAO/ PBO 
Z 110 A 

I OS 110-1 

SC 
AAll3 °IJ' ._ 

,t,. 0Sll2-I 

I HO 
AAll4 -I-_. 

,t,. 0Sll2-I 

! HM· lcLo 
ABl21Jt,. 0 ~-I 0SI07-I 

. I 
ABl23+ ~ 

I 0Sll2-I 

ABl24 ;( RL 

I 
V126+ DL/DU 

I 
ABl33+0N 

I 

A_ OTC 
OS 108-1 FIG. 4-ABREVIATED SEQUENCE CHART 

CONTROLLER PROGRESS POINTS 
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Al28.819, index the relays by equipment 
units and list the OS that has the oper­
ating path.of the relay. 

3 .10 The index of the SC' s, OS's and RM' s 
as shown in the checking list for 

Section Al28.819 should enable the switch.;. 
man to locate the proper OS for any func­
tion. 

3.11 The SC's and OS's alone may not be 
adequate for a complete trouble 

analysis if a particular trouble is en­
countered for the first time. For example, 
if a card shows a co~tinuity failure it 
may be helpful, and sometimes necessary, 
to read the part in Sections A828.121.l to 
A828 .121 ~18 which describes this operation. 
Section A828.121.2 supplies a detailed , 
description or the operation with refer­
ence to the OS's and SC1s showing the · 
simplified circuit and its operation. If 
this description is not adequate, the cir­
cuit description (CD) of the circuits · 
involved may give the needed information. 

3.12 Schematic drawings (SD1s) are needed 
at times to locate a particular 

relay when it is one of several of a kind, 
to identify certain multiple paths, or in 
any other case where the OS does not sup­
ply sufficiently detailed in'format_ion. 

J.13 The sections, or charts, on taking 
equipment out of service give the 

switchman directions for making busy and 
isolating a faulty unit of equipment. 

3.14 The sections, or charts, on methods 
of_handling alarms and other signals 

will aid the switchman in locating certain 
types of troubles. 

(C) Test Frames and Equipment 

3.15 Test calls aid in trouble location 
. by checking the results of card. 

analysis_, trouble reports, or a],.arm sig­
nals. When the analysis identifies a pos­
sible source of trouble, test calls 
establish the results of the analysis by 
indicating whether or not the suspected 
source was the actual cause of the failure. 
If a trouble card analysis is not adequate 
for trouble location, test calls ar~ used 
to examine possible causes of the trouble. 
Finally test calls check that the trouble· 
has been cleared and that operations are 
proceeding normally. A 32A test set is 
generally used ,when test frames are em-· 
ployed. It can be used to a.tart and 
release a test connection from any frame 
in the central office by means of remote 
control jacks. A headset, preferably a 
high resistance type, is used to check 
for battery or ground. If testing for 
ground, it is advisable to use a high re­
sistanC!:! headse.t since large current flow 
may damage the .receiver. _A 528- or a 716-
type headset may be modified for this 
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purpose by placing a small 1/2-watt resis­
tor of approximately 10,000 ohms in series 
with the receiver. A small switch to by..: 
pass the resistance is also desirable, thus 
mak~ng the headset more flexible in its 
uses. · 

(il) Making Equipment Busy 

3.16 If one piece of equipment indicates 
a failure which is affecting a large 

number o:f calls, its rapid removal.from , 
service is essential until the. trouble is 
located and cleared. Where a failure is 
affecting a large number o:f calls and the 
defective equipment is not· evident, a rapid 
check may be made by removing certain su·s- · 
pected circuits from service for short 
periods of time. Whenever this is done, 
the circuits that are made busy should be 
under very close observation by the person 
making them busy. 

3.17 ·It is essential that service be re-
stored as quickly as possible to 

prevent a back-up of traffic that will ex­
tend to and affect many other to11•centers. 

J.18 Under extreme conditions where a 
major piece of equipment is failing 

and affecting the calls in the entire of­
fice, its removal from seryice is neces­
sary. Where such a removal is necessary, 
it should be done with extreme caution and 
under close supervision. 

(El Reduction of Man-Made Troubles 

3.19 The switchman can reduce the amount 
of trouble and maintenance required 

by eliminating, as far- as possible, certain 
sources of trouble. Most troubles, such 
as cross-connection errors, solder crosses, 
and even dirty contacts, are man-made. 
Often the repair of one trouble may result 
in several new ones. When a broken wire 
is replaced, crosses may be caused by wire 
clippings or dropped solder. Dust in the 
air or dirt stirred up by repair work may 
cause contact failure at some future date, 
regardless of whether the dust covers are 
closed. Since dirty contacts and wiring 
troubles, .. the two main sources of circuit 
failures, are preventable, care should be 
taken to reduce troubles from these 
sources~ 

4. ANALYSIS OF TYPICAL TROUBLES 

(Al General 

4.01 As p'reviously discussed, the analysis 
of the more complex troubles is 

divided into two stages; -namely, over-all 
and detailed. In this part, then, are 
described the suggested procedures for per­
forming the over-all and detailed analysis 
of a number of _typical troubles as mani­
fested by trouble record cards. 
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4.02 Also included herein are analyses 
of typical troubles indicated by 

stuck senders, test frames and trouble re­
ports. 

4.03 Troubles may be traced either with 
or without the use of the test 

frames. It is generally more advantageous 
to use the test frame to simulate the 
trouble condition, thereby making for 
faster and more accurate analyses. 
Analyses can also be made by blocking 
relays operated or released, insulating 
contacts, and similar manual methods. In 
this part, the controller troubles are 
described.as cleared by manual techniques;, 
the decoder and marker troubles by use of 
the test frames. 

(B) Controller Troubles 

General 

4.04 When the trouble recorder produces 
a trouble card originating from the 

controller, it is usually desirable to ex­
amine seteral record cards to see if more 
than one card is punched for the same type 
of trouble. These additional cards can be 
identified by noting that: · 

(al The same source of trouble is indi~ 
cated by puncliings SB Oto 6. 

(bl Th~ same progress or cross punches 
are indicated. 

(cl At least one of the associated 
equipment units is repeated; namely 

a controller, a controller connector, 
a link frame or a .sender. 

4.05 Five cases of typical controller 
troubles are analyzed in the follow­

ing paragraphs. As will be noted, the 
analysis of each trouble is based upon two 
or more trouble cards. 

Trouble No. l 

Over-All Analysis 

4.06 The switchman studies the trouble ' 
record cards as shown on Figs. 5A 

and 5B, attached, for this particular 
trouble. It will be noted on both cards 
that: 

(al The trouble recorder was seized by 
a controller (C punch SB 2l. 

(bl The same controller (lAl is in­
volved (RI+ 30 and R4 37 punches). 

(c) The same cro.ss -(HX) is indicated 
( Rl. 50 punch) • 

The defective controller lA is made busy by 
inserting a make-busy plug in the associ­
ated LCB jack on the trouble recorder frame. 
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4.07 By consulting the· Index of Control-
ler Punches, RM 3-12, in Section 

Al28.819, the indication of the HX punph 
and. the OS draw_ing on which it is shown is 
determined. The HX-punch is shown on 
OS 108-1*. The .punch was obtained because 
one of the following conditions was 
present: · 

{a) Crossed contacts of the HT relay. 

(bl Crossed l-2T contacts on the T0-24 
relays. 

(cl Falsely grounded hold magnet leads 
at the control'ler connector. 

*Note: The HX relay provides a test for 
crosses .while the controller is idle. 
When a controller is in use. the NX relay 
is operated, which cuts off the operating 
circuit of the HX relay. 

Detailed Analysis 

4.08 The switchinan then completes the 
analysis and locates the trolible at 

,controller lA. 

The following procedure is sug­
gested: 

(a) Block the TBR relay (OS 113-ll 
normal and operate the Ad key to 

retire the alarm. 

(b) Observe which relay (BT0-4l is 
holding the HX relay operated 

(OS 108-1). 

( c) Determine what is causing the BT­
relay to be operated at this time. 

4.09 Assume that the BTO relay is found 
operated. Insulate the bottom 2 and 

3 conta.cts of the HT relay. In this case 
the. BTO relay remains operated, but the 
possibility of a false ground on the HAO 
lead is. elirnin~ted. ..Insulate the .top 8 
and 7 contacts of. the HP relay. The BTO 
relay releases, which eliminates the possi­
bility of a cross at the HA or TE relay. 
Remove the insulator from the top 8 and 7 
contacts of .the HP relay. The BTO relay 
reoperates. To furt!her isolate the 
trouble, insulate, in turn, the following 
contacts of the HP relay and observe when 
the BTO relay releases: 

{a) Top 4 and 3 contacts. 

_) (bl Top 2 and 1 contacts. 

(cl Bottom 4 and 3 contacts. 

(d l Bottom 2 and 1 contacts. 

4.10 In this case of trouble, the BTO 
relay releases when the bottom 2 

and 1 contacts of HP are opened. This 
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indicates that the cross is on one of the 
TO-T4 relays and thus eliminates the T5-T24 
relays as a possible cause of the trouble. 
Remove the insulator from the bottom 2 
and 1 contacts of the HP relay. The BTO 
relay reoperates. Insulate the top 2 and 3 
contacts of the T4-TO relays. Using a test 
receiver, test for the presence of ground 
at the top 2 contact of these relays. In 
this case of trouble, ground was present 
on the top~ contact of the TO relay. It 
was caused by a piece o:f solder across the 
top l and 2 c.ontacts in back o:f the TO 
relay. 

4.11 After the trouble is cleared, the 
blocking and insulating tools are 

removed. The controller should be tested 
with the controller test circuit to verify 
that the controller is functioning properly. 
The .controller is then returned to serv­
ice by removiqg the make-busy plug at the 
trouble recorder. 

Trouble No. 2 

Over-All Analysis 

4.12 On Figs. 6A and 6B, attached, it 
will be noted that: 

(a) The trouble recorder was seized 
by a controller. 

(b) The same controller (lA) is in­
volved. 

(c) The same progress punches (TT, 
CLO, and SC) are recorded. 

(d) The same trunk level (9) is re­
. corded. 

(e) Different sender link frames 
(MF05 and MF40) are recorded. 

(f) Different controller connectors 
(0 and 2) are recorded. 

(g) Different trunk groups (6 and 1) 
are recorded. 

From these observations it is detennined 
that the. trouble is in controller lA. The 
controller should be made busy. 

4.13 Further, by consulting the Index of 
Controller Punches, RM J-12, in Sec­

tion Al28.819~ it is found .that: 

(a) The TT punch indicates that the 
tube timer has functioned 

(OS 113-1). 

(b) The CLO punch indicates that the 
CLO relay is operated (OS 107-1). 

(c) The SC punch indicates that the 
link frame primary crosspoints 

are closed, or that the trunk sleeve 
is falsely grounded. 
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4.14 A link controller progress chart is 
shown on Fig. 4. This chart indi­

cates: 

(a) The controller operations in ·the 
order that they occur. 

(b) The controller relays involved in 
the operations. 

(c) The line numbers on the over-all 
sequence chart where these relays 

operate or release. 

(d) The card punches associated with 
the operations. 

(e) The OS drawing that the progress 
punches ar~ shown on. 

4.15 Referring to the progress chart, it 
can be seen that the TT punch may 

come in any time after the TR relay oper­
ates on line number Jl08 of SC 101-1. The 
GR punch is inoperative if the GR relay 
operates on line All6. The CLO punch 
occurs when the CLO relay operates on 
line Cll9. The next controller operation 
is to cut through the busy test leads of 
the senders. If this•takes place, the OT I 
relay will operate on line Fl21 and the OT 
punch would indicate that this operation 
is successful. No controller operations · 1 
are recorded between 1-ine numbers Cll9 
and AA113; therefore the SC punch is pre- , 
mature. In this case the SC punch indi-
cates that the trunk sleeve is falsely 
grounded. However, since different trunks 
and different controller connectors are 
involved, as previously mentioned, the 
trouble 'is within the controller and appar­
ently occurs only when a trunk on level 9 
is being served. The progress chart indi­
cates that the SC punch is shown on 
OS 112-1. 

Detailed Analysis 

4.16 To duplicate the condition that oc-
curred when the controller timed 

out, it is suggested that the controller L. 
relay be blocked operated and the L9 relay 
be manually operated. In this case of 
trouble, the operated 19 relay operates 
the SC relay. The trouble was caused by a 
wire clipping which grounded lower 7 con­
tact of L9 relay to the mounting plate. 

4.17 After the trouble is cleared, the· 
blocking tools should be removed. 

The controller should be tested with the 
controller test circuit to verify that 
the controller is functioning properly be­
fore returning it to service. 

Trouble No. 3 

Over-All Analysis 

4.18 On Figs. 7A and 7B, attached, it 
will be noted tha~: 
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(a) The recorder was seized by a con-. 
troller. 

(b) The same controller (lA) is in­
volved. 

(c) The same progress punches (CLO, 
OT, DTC, OTC and PA) are recorded. 

(d) The same cross indication (SX) is 
recorded. 

(e) The same secondary switch level 
(SSL 3) is recorded. 

(f) Different sender link frames (I\IIF05 
· and I\IIF08) are recorded. 

(g) Different controller connectors (0 
and 2) are recorded. 

' 
From these observations it is determined 
that the trouble is in controller lA. The 
controller should be made busy. 

4.19 By consulting the Index of Control-
ler Punches, RM 3-12, in Section 

Al28.819, it is seen that the SX punch 
( Rl 49) _ indicates cross.ed secondary se­
lect magnet leads SA0-9 or SB0-9 and that 
the SX punch is.shown on OS 111-1. 

4.20 The controller progress chart indi-· 
cates by the CLO, OT, DTC and OTC 

punches that the next controller operation 
is to operate the secondary select magnets 
(line 146 on SC 101-1). Since the cross 

·was detected by the SX relay during this 
operation, the SA .punch is not recorded •. 

4.21 The switchman completes th_e aijalysis 
and locates the trouble i;tt control­

ler lA. 

Detailed Analysis 

4.22 The following procedure is sug­
gested: 

(a) Block the SXl relay normal to 
prevent the TBR relay from operat­

ing while tests are being made 
. (-OS 113-1). 

(b) Determine from the record card and 
0~ 111-1 which relays in the oper­

ating path of the SX relay were oper­
ated when the failures occurred. 

. (c) Block these· relays operated. 

(d) Determine what• is operating the SX 
· relay. 

4.23 Tracing the operating path of the SX 
relay on OS 111-1, it can be seen 

that it goes through the contacts of the 
LM or ill/I relays and through the contacts 
of one of the A to E relays.. The DL 
punch is shown on OS 107-1 0 Since the 
cards show the DL punch, the LC relay is 
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operated. Therefore, the LM. relay on 
OS 111-1 is operated. The secondary 
switch level 3 punch is shown on OS 109-1. 
Since the cards show this punch, the D 
relay was operated when the trouble oc­
curred. The DTC punch' is shown on 

.OS 109-1. Since the cards show this 
punch, the DTC relay was operated when 
the trouble occurred. 

4. 24 \~ben the DTC, D and LM relays are 
. blocked operated, the SX r;elay op- .• 
erates as .a result of the trouble. With 
then, LM and DTC relays operated, bat'." 
tery is applied to the No. 3 select mag­
net lead. The operated SX relay indicates, 
in this case, that the No. 3 lead is 
crossed with the O, 1, 2 or 4 lead. In­
sulate! in turn, the top 3 and 4, 5 and 6, 
7 and !:3, and _11 and 12 contacts of the LM 
relay to determine which 1ead is crossed 
with the No. 3 select magnet lead. In 
this case, the SX relay releases when the 
top 11 and 12 contacts of the-LM relay 
are insulated; this indicates that the 
No. 3 and No. 4 leads are crossed. This 
trouble was caused by a wire clipping 
lying across the bottom 8 and 10 contacts 
of the SSA relay. 

4.25 If the SX relay· did not operate as 
stated above, when the DTC, D and 

LM relays were operated, further analysis 
of the card would have been necessary to 
determine whether the SSA or SSB relay 
was operated when the trouble occurred. 
This can be ascertained by the fact that 
the PA punch is recorded. The trouble 
analysis chart shows that the PA punch 
indicates that the select magnets on the 
primary "A" switches are operated, and 
that the PA punch is shown on OS 110-1. 
Since the "A" primary select magnets op­
erated, the PSA relay is operated. There­
fore the SSA relay operated as shown on 
OS 110-1. If the cross exists on the 
SAO-SA9 leads, the SSA relay would have 
to be blocked operated in addition to 
the DTC, D, and LM relays, as previously 
described. It can be located by insulat­
ing contacts of the SSA relay in a manner 
similar to that described for the LM relay 
contacts. 

4.26 After the trouble is cleared, the 
blocking and-· insulating tools should 

be removed. The controller should be 
tested with the controller test circuit 
to verify that the controller is func'."' 
tioning properly before returning it to 
service • 

Trouble No. 4 

Over-All Analysis 

4.27 Fig. 8, attached, represents several 
trouble recorder cards which indi­

cate that:-

(a) The recorder. was seized by a con­
troller. 



( 

(b) The same controller (lA) is in-
volved. 

( C) All t:ri.mk level punches (0-9) are 
recorded. 

(d) The same progress punches (TT and 
GR) are recorded·. 

-
( e) Different controller connectors are 

recorded. 

(f) Different sender link frames are 
involved. 

( g) Different ·sender choices (DU, DL) 
are recorded. 

(h) Different trunk groups are re-
corded. 

4.28 From these observations, it is deter-
mined that the trouble is in 

cqntroller lA. The controller should be 
made busy. 

4.29 By consulting the· Index of Controller 
Punches, RM 3-12, in Section 

Al28.819, it is found that: 

(-a) The GR punch (Rl 32}. indicates 
that the trunk group connector 

relay of the sender link frame failed 
to operate, or that all. th·e primary 
switch level relays .of the. contro.ller 
_failed to operate. 

(b) The GR punch is shown on OS 106-1. 

(c) The trunk level punches are shown 
on OS 106-1. 

4.30 The controller progress chart (see 
Fig. 4) shows 'that the continuity 

test of the 10-19 leads has not been suc­
cessful because if the GR relay operated 
(line All6), the GR punch would not be 
recorded. · 

4.31 The record card indicates that all 
the .trunk level · relays ope;rated 

(0 to 9 punches). 

Detailed Analysis 

4.32 To locate the t·rouble the following 
procedure is suggested: 

(a) Block the LO to L9 relays operated. 

· (b) Manually operate the ST relay. . 
This should operate the OD relay, 

'which op~rates the GR relay. 

4.33 In this case of trouble, the OD 
relay failed to operate because of 

a broken wire at the top 2 contact of the 
GX relay. The trouble was located by 
testing ·for the ST relay ground at the 
contacts of the LO, GX, and GXl relays. 
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4.34 After the trouble is cleared, the 
blocking tool should be removed. 

The controller should be tested with the 
controller· test circuit to verify that the 
controller is functioning properly before 
returning it to service. 

Trouble No. 5 

Over-All Analysis 

4.35 Fig. 9, attached, represents­
se.veral recorder cards which indi­

cate that: 

(a) The trouble recorder was seized 
by a·controller. 

(b) The same controller (lA) is in­
volved. 

(c) The same sender choice (DL) is 
recorded. 

(d) The same progress punches (TT and 
CLO) are recorded. 

(e) Different sender link frames are• 
recorded. 

( f) Diff'erent controller connect ors 
are recorded. 

(g) Dif'f'erent trunk groups and levels 
are recorded. 

4.36 From these observations it is deter-
mined that the trouble ·is in · 

controller lA. The controller should be 
made busy. 

4.37 By ref'erring to the control,ler 
progress chart ( see Fig.· 4) and 

the record card, it can-be·determined 
that the controller.operation which 
failed to take place occurred at line Fl21 
of the chart. This assumption is made 
because: · 

(a) The GR punch is a't)sent, indicat·• 
ing that the GR relay was 

operated. 

(b) The CLO punch is reco~ded, indi-
• eating that the CLO' relay is 
operated. 

4a8 The next controller operation on the 
progress chart is to cut through the 

sender busy test leads to the controller. 
If this•· operation is successful, the OT 
punch would be r.e corded. · 

4.39 The progress chart shows that the OT 
. punch is on OS 107-l. On the OS 

~rawing, ;t can be seen that the OT punch 
is ef'fective when the OT relay operates 
a_s a result of t·he operated TUO · and TUl, 
or the operated TLO and TLl relays in the 
sender link and connector circuit. Since 
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the over-all analysis shows that different 
sender link and connector frames were in­
volved, these relays are eliminated as a 
possible cause of the trouble. However, 
the operating circuit of these relays origi­
nates in the controller. Also, as previ­
ously mentioned, it was noted that the DL 
punch is recorded on each failure. There­
fore, the trouble apparently was caused 
by the failure of the controller to oper­
ate the TLO and TLl relays in the sender 
link and connector circuit. From the DL 
and CLO punches it is evident that the CLO 
and LC relays were operated when the fail­
ure occurred.· 

Detailed Analysis 

4.40 To locate this trouble, it is sug-
gested that the CLO and LC relays 

be blocked operated, and that the TLO lead 
be tested for the presence of battery. 
This trouble was caused by a dirty contact 
on the top 2 and 1 contacts of the LC 
relay. 

4.41 After the trouble is cleared, the 
blocking tools should be removed. 

The controller should be tested With the 
controller test circuit to verify that the 
controller is functioning properly before 
returning it to service. 

4.42 For additional examples of similar 
controller troubles, Figs. 10 to 14, 

attached, are provided. 

(C) Decoder-Marker Troubles 

General 

4.43 Trouble analysis of decoder or 
marker troubles shown on trouble 

record cards begins by examining the vari­
ous card divisions described in Part 2. 
This examination, which is made in a 
definite order, permits the.switchman to 
make a rapid appraisal of the trouble. 
A general procedure for analyzing the 
trouble is given and is followed by an ex­
planation of typical troubles. 

4.44 Cards that indicate similar troubles 
should be analyzed together. An ex­

perienced switchman will be able to detect 
those cards which indicate the same or 
similar troubles. A general way of locat­
ing trouble cards resulting from the same 
trouble is to watch for the same equipment 
units being involved, the same progress. 
points failing to be punched, or the same 
general pattern of punches appearing. -The 
di visions of the ca.rd are examined in the 
following order. · 

4.45 Examination of Division A of the 
trouble card is generally the start­

ing point. This gives the equipment unit 
involved and the source and type of trouble 
record. If more than one card is punched 
for the same trouble, a check should be 
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made to see if the trouble was caused by 
the same equipment units. If any one 
equipment unit is recorded on several 
trouble cards it will strongly indicate 
that trouble exists in that particular 
equipment unit. As an example, if the 
same sender unit is recorded on several 
cards but the other ~quipment units 
varied then it would be asswned that the 
sender was contributing to or was the 
source of the trouble. 

4.46 Examination of Division H should 
generally be next to determine if 

any cross troubles are evident. If there 
are cross troubles, detailed analysis 
can begin from the cross punches indi­
cated. If no cross troubles are indicated, 
this division can be disregarded. 

4-47 Examination of Division F follows. 
This gives the progress points of 

the decoder and marker. Reference to the 
abl!reviated sequence charts, Figs. 3 and 4, 
and to the regular sequence charts shouid 
be made to r,eview the order in which the 

. punches should appear. When the progress 
point that indicates the failure is deter­
mined, reference to other card divisions 
should then be made to obtain additional 
;nformation when a~ailable. For example, 
if the progress point shows a failure to ' 
transmit information from the card trans­
lator to the marker, then Division D which 
shows this information should be checked 
for a failure. Other failures will point 
to one or more divisions of the card to 
be checked. 

4--48 If trouble is not apparent in 
. Division F, then a check of 

Divisions C and D should be made. Divi­
sion C gives decoder and marker route 
advance information, decoder input from 
the sender, and code bars operated in the 
card translator . For example, if an RO 
punch appears in row Sl 17 but no .00.R 
punch in row Sl 29, it indicates'that 
the marker fai~ed to operate the RO.R 
relay to route the call to reorder. Divi­
sion D gives the translator card output 
as read by the decoder or the marker. 
This division should be checked for the 
proper transmission of information on a 
two-out-of-five, one-out-of-two, one-out­
of-three, etc., basis. 

4.49 Divisions E and Gare examined 
next. Division E gives decoder and 

marker routing instructions and registra­
tionr, code conversion registration and 
transmission of this information to the 
sender, routing instructions transmitted 
to the sender, and .frame identification 
recorded in the marker. Division G shows 
the check relays operated in the marker 
after transmitting information from the 
marker to the sender. When checking rout­
ing information refer to HM 3~10 in 
Section'Al28.819. For example, one of 
the SK- punches in row R3 15-17 is punehed 



and the SKA in row RO 20 is missing; this 
indicates unsatisfactory transmission of 
the skip information from the marker to 
the sender. 

4.50 Divisions I, J and K should be ex-, 
amined next· for outgoing trunk lo-·. 

cation, incoming trunk location, connector 
information, and channel information. Part 
2 describes-these divisions in detail. 

'4.51 The trouble cards illustrated were 
punched using experimental equipment 

as set up in the Bell Telephone Laboratories 
for development purposes; therefore a 
limited number of equipment units is shown, 
for example, marker O and decoder o. 
4.52 The analysis of typical troubles is 

given below to show how the general 
procedure for analysis and location of 
trouble is applied to particular cases. 
Each analysis outlines the steps to be 
taken to locate the faulty equipment. 

Trouble No. 1 

Over-All Analysis 

4.53 Two cards are punched on this 
trouble; the first card is shown on 

Fig. 15A, attached, and the second card 
on Fig. 15B, attached. By checking Divi­
sion A of the cards it will be found. that 
the cards show a failure in decoder o, 
with the same sender and the same decoder 
connector used on both calls. The first 
card shows the decoder in first trial and 
the second card shows the decoder in 
se.cond trial. Under normal operating con­
ditions, the same sender, or any other 
equipment unit, appearing on several 
trouble recordings indicates trouble in 
that equipment unit. Since these record­
ings were made with laboratory equipment, 
the same equipment unit is repeated on 
these two cards; therefore it does not 
indicate trouble in these units. These 
remarks apply to all_ troubles described 
herein. · 

4.54 Division His checked next and since 
no cross failures are indicated this 

division is disregarded. 

4,55 Division Fis generally the next 
part of the card to check. By check­

ing this division it is seen that the 
decoder progress punches are not complete. 
By referring to the abbreviated sequence 
chart, Fig. 2, it is seen that the SMCO 
punch is the stopping point of the decoder 
progress. The next point should be either 
the IT or TC punch as shown on Fig. 2. To 
find Which of these punches is required, 
it is necessary to know on which train 
the incoming trunk appears and on which 
train the outgoing trunk appears. The • 
train for the incoming frame can be deter­
mined by referring to the .S:MI or SMC punch 
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in row H2 2 and J, Fig. 2, and OS 168-1. 
It is seen that both the SMI and the SMC 
punches are punched to indicate that the 
incoming trunk appears on both frames. 

4.56 By referring to Division D~ row 
SO 4, it is seen that the outgoing 

trunk appears on the IT train. With this 
infonnation it is seen that an intertoll 
marker is required to be connected to the 
decoder. 

4.57 As the failures were on decoder O, 
this decoder should be made busy. 

A detailed analysis should then be made 
'to ascertain why the IT progress point 
was not punched. 

Detailed Analysis 

4.58 By referring to OS 188-1, OS 168-1 
and SC 113-1, it is seen that the 

decoder failed to indicate the selection 
of an intertoll marker. The IT punch is 
shown on OS 188-1 and is the result of 
the operation of the IT2 relay in the de­
coder. SC 113-1 shows that the ITl, 
SMCO, and IT2 relays in the decoder should 
operate to cause the IT progress point to 
be punched.· . Since the SMCO progress point 
is shown-punched, the next progression in 
the decoder should be the operation of the 
IT2 relay. The decoder-marker test cir­
cuit should be set up to test decoder O. 
The operation·of the decoder-marker test 
circuit is described in Section A728.101. 
By observing the IT2 relay when the decoder 
marker test circuit is. testing the decoder, 
it is seen that the IT2 relay fails to op­
erp.te. 

4.59 The path for operating the IT2 relay 
is shown on OS 168-1. By examining 

Division D of the card it is seen that the 
NCA designation is punched to indicate 
that the NCA relay in the marker operated. 
The CAK punch is indicated in Division F 
of the card. This traces the operating 
path of the IT2 relay through.the operated 
NCA and CAK relays.· This pat,h can be 
tested by connecting one side of a.receiver 
test set to 48 volts and the test pick is 
placed to the 9T contact of the NCA relay. 
The decode.r-marker test circuit is started 
by use of ~he remote control key, and as 
the marker·functions, a click should be 
heard in the receiver. If a click is 
heard, the test pick should be moved to a 
contact closer to the winding of the IT2 
relay. If a click is not heard, the test 
pick. should be moved toward the starting 
point of the operating ground. This pro­
_cedure should be continued until the open 
circuit is located.* For the trouble 

*The general rule when locating-troubles 
in a long series path is to divide the 
circuit in half, then further subdivide 
the circuit again, then again, ·or as many 
times as is necessary to isolate the 
trouble. 
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illµstrated, the IT2 relay winding was 
open. It was located by the switchman who 
noticed a click in the receiver on one 
side of the· winding but not o.n the other 
side of the winding. It should be noted 
that the wind.:j.ngs of most relays can be , 
tested from the front of the relays. The 
test points are the terminals that are 
used. for connecting the 35D t·est · set to 
the relay when making apparatus adjust­
ments. 

4. 60 Aft.er the IT2 relay is changed and 
adjusted, the decoder-marker test 

circuit is used .to test the decoder and 
if an OK test is indicated the decoder· is 
restored to normal. 

Trouble No. 2 

Over-All Analysis 

4.61 Two cards are punched on this 
trouble, the first card is shown 

on Fig. 16A, attached, and the .second card 
on Fig. 16B, attached. By checking . 
Division A.of the cards it is seen that 
marker O failed on the first and second 
trial. The remarks about the sender and 
decoder· connector made in.the analysis on. 
Trouble No. 1, Par. 4.38, also apply to 
this trouble. 

4.62 Division H does ,not show ~my cross 
indications and can be disregarded. 

4.63 Examination of Division Fis. the 
, next · logical step to. take·. in analyz­

ing this trouble. By referring to the 
abbreviated sequence chart, Fig. 3, and 
noting the marker progress points it is 
seen that the IFK and CHS progress points 
are missing. By·referring to OS 212-1, 
as shown unaer CHS on Fig. 3, it is seen 
that the CHS punch is made when the CHE 
relay in the marker releases. The release 
of the C.HE relay depends upon the opera­
tion of a CH- relay when a channel is 
selected. Tlle operating path of a CH­
relay is traced through various· relays, 
one of them being the operated IFK.relay. 
Therefore-the logical source of the trouble 
points to. the IFK relay. not operating in 
the marker. The marker should be made· 
bu!!y. . . 

Detailed Analysis 

4.64 Note that the AK, BK and CK progress 
. points are shown; this indicates 

that the incoming links, outgoing links 
and junctors had been connected to the 
marker •. These punches are· shown on 
OS 210-1 and OS 215-1. The IFK punch is 
shown on OS 208-1. The IFK relay operat­
ing path is direct to the· contacts on 
the MC- relays of .all incoming. frames. 
Since the, cards on this trouble indicate 
the same marker, the troubJ.e: points 
directly to the IFK relay. .By connecting 
ground to one side of the winding and · 
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connecting the receiver test set to 48 
volts, the winding of the IFK relay can 
be tested. In thi_s trouble the winding 
is open and the ground cannot be tested 
through the winding. 

4.65 If on a similar trouble where the 
IFK progress poip.:t . failed to· s_how 

and various markers, are indicated, but the 
same ;incoming frame is repeating, the 
trouble would indicate toward the incoming 
frame connector relays. 

4 .66 After the IFK relay is changed and . 
adjusted, the decoder-marker test is. 

used to test the marker, and if an OK test 
'is indicated the marker is restored to 
normal. · 

Trouble No. · J 
Over;,._All Analysis 

4.67 Two cards are punched on this . 
trouble; the first card is shown on 

Fig. 17A, attached, and the second card 
on Fig. '17B, attached. By checking 
Division A of the cards it. is found that 
the cards show marker O failing on the 
first and. second trial. 

4.68 Division H shows no cross indica­
. tions; therefore the next step is. 

to check Division F. 

4.69 Division F shows marker .progress 
points incomplete. By referring to 

the abbreviated sequence chart, Fig. 3, 
and noting progress points it is seen 
that the GCK is the last .progress point 
puriched. Therefore the TKS or SCT 
progress point is missing in marker 0 
and the marker should be made busy. 

Detailed Analysis 

4. 70 By referring to OS 202-1 it .is seen 
that the TKS punch is taken from 

the operated TKS relay. The TKS relay 
operation is dependent upon the operation 
of a K- relay with the TKE relay normal. 
By referring to OS 203-1 and OS 216-1 it 
is seen that the SCT 'punch is taken from · 
the' operated SCT relay. The SCT relay 
o_perating path is through an operated K­
relay to battery through the winding of 
an outgoing trunk relay. SC 122-1 shows 
that after the TBK relay in the marker 
has operated, the TKT relay and a .K .. , r.elay 
must operate before either the TKS or the 
scT·relay can operate. OS 201-1 shows the 
operating paths of the TKT and K- relays · 
and the releasing. path of the. ·TKE . relay. 
By use of the decoder-rriarlcer test circuit 
arid by observation at the marker£rame it 
can be ascertained whether the TKT relay_is 
operating. Since· the decoder is riot at-· 
tached for this ·recording arid it is desired 
to set the test call to the same group of 
trunks, it is necessary to check Division 
I of the card to get the trunk block •. 

\ , 
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connector and the trunk block number. 
Division D will give the group start and 
group end position of the trunk in.the 
trunk block. By referring to the office 
records for the trunk block connector 
frame the trunk destination can be ascer­
tained. 

4.71 If the TKT relay is not operating, 
the fault is probably clue to poor 

mechanical adjustment of the TKT relay and 
it should be readjusted.* If this does 
not clear the trouble,- the operating and 
releasing paths of the TKT relay should be 
tested with a receiver test set. 

*Experience has shown that when a capacitor 
. timed relay fails to operate, it is gener­
ally due to faulty adjustment and analysis 
time is generally saved if the relay is 
readjusted according to the circuit re­
quirement table • 

4. 72 If the TKT relay operated on test, 
then the trouble points to the op­

erating path of the K- relays or to an 
individual K- relay being in trouble. 

4. 73 Ir on a test call no K- relay is 
seen to operate, the common operat­

ing path can be checked in the following 
manner. Connect one side of a test re­
ceiver to 48-volt battery and the test 
pick of the test receiver to the top 1 
contact of the TRl.A relay. By using the 
remote control key start a test call 
through the ·marker. As the test call is 
made a click should be heard when the 
TKT relay operates. If no click is heard, 
the test pick should be moved toward the 
operating ground at the TCK relay, for 
example, the ·4B contact of the TBK relay 
as this is about the middle of the path 
starting at the TRl.A rel11-y. ' The test pick 
should be moved to the various contacts 
until· the open circuit is located., 

4.74 If a click is hea;rd at the lT of 
· the Tfil.A relay, it indicates that 
the trouble is at one of the K- relays. 
By examination of Division D of the cards 
it is seen that. group start tens 1 and 
units 4, as well as group end tens 1 and 
units 4, is indicated. By referring to 
the description of the card in Part 2, it 
is seen that the GS28 relay is the trunk 
test starting point, and the GE29 relay is 
the trunk test terminating point. Test· 
calls can be started in the marker and the 
receiver test ,pick can be placed on.the 
.c9ntacts of the GS28, T28, · GE29, and T29 
relays to test for the click as the test 
call proceeds. · 

4 .• 75 .· If the clicks are heard on. the con­
tacts of· the T- relays it is an indi­

cat~on that the paths to this point are "OK." 

4. 76 To check the winding.a of the K- . 
, relays and the common battery path, 

connect the· test receiver to ground. · With 
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. the marker normal, the test pick is con­
nected to the various contacts of the 
common path beginning at · the 2B contac.t of 
the. ATB relay. If the battery path tests 

''O~'to the windings of the K- relays it is 
assumed that a K- relay is open. To test 
for this, connect the test pick to the T~ 
relay contacts and the battery click sp.ould 
be hea:rd·and the corresponding K~ relay 
should operate. For this illustration the 
K28 relay winding is open. 

4.77 If on a test call a K- relay operated, 
the test call will complete satis-

·ractorily; but since the trouble card 
indicates that a K- relay failed to oper­
ate, it can be assumed that the trunk busy 
condition is such that the defective path 
for operating the particular K- relay in 
trouble was not used on the test call and 
a test must be made to test all K- relays 
~ithin the group start and group end posi­
tions. This can be done by connecting the 
receiver test set to ground and by testing 
the contacts of the first T- relay in the 
group, as indicated by the GS- relay, to 
check the operating path of the first K­
relay. If the path tests ''OK~ the fi:i;-st T­
relay can be blocked operated and a. test 
can be made at the 2T contact of the GS­
relay to test the second K- relay. If 
this path tests "OK r the second T- relay 
is also blocked operated and the test is 
made at the 2T contacts of the GS- relay 
to test the third K- relay. This pro­
cedure is• continued until the operating 
paths of all K- relays are tested and the 
trouble is located. 

4. 78 After the trouble , is cleared the 
marker is retested,· and if an ''OK" 

test is indicated the marker is restored 
to servic•e. 

Trouble No. 4 
Over-All Analysis 

4.79 Two cards are punched on this 
trouble; the cards are'shown on 

Figs. 18A and 18B, attached. By examina­
tion of Division A of the cards it is 
seen that marker 1 failed on the first 
and second trial. 

4.80 Division H does not show any cross 
indications and can be disregarded. 

4.81 By examination of Division Fit is 
. . seen that. the marker progress points 

are not complete. Referring to the abbre­
viated secjuence chart; Fig~ . 3, :i.t is seen 
that the TR progress punch :i.s missing. 
Upon further examination it is seen that 
the SCT punch is also missing. 

4_.82 By referring to OS 216-i it·. is s.een 
that the operating path of the SCT 

relay iri the marker is to battery through 
a · relay winding in the outgoing trunk. It 
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can also be seen that the operating paths 
of the ho,ld magnets are taken through op­
erated contacts of the SCTl relay. Since 
the SCT relay did not operate to operate 
the SCTl relay, there are no paths closed 
to operate the hold magnets. The marker 
cannot close the crosspoints and conse­
quently the marker failed to complete 
continuity test. This trouble illustration 
indicates a marker failure on one progress 
point but the indication is a result of an 
earlier failure. The switchman should al­
ways be on the alert for this kind of in­
dication. The next step inthe analysis 
of this troubl~ is to determine if the 
trouble points toward the outgoing trunk 
or toward the marker. By referring to 
Division I of the cards it is seen that 
the same trunk was involved. The office 
records for the trunk block connector 
frame will give the trunk equipment infor­
mation. Another assumption that can be 
made is that since a trunk was selected, 
as indicated by the TKS progress point, 
the sleeve is not grounded and therefore 
it must be open. Under normal operating 
condition~ o~ly one of the equipment units 
would be indicated more than once on the 
trouble records; for this illustration it 
is .assumed that the outgoing trunk was and 
the trouble seems to be located in the 
trunk. · 

Detailed Analysis 

4.83 When the outgoing trunk equipment 
information is obtained from the 

office records, the switchman can test the 
MS lead at the assignment distributing 
frame. With the test receiver, the trunk 
terminal at the horizontal side of the ADF 
can be tested for battery. Upon inspection 
of the terminal it is seen that the cross­
connection is missing. Division I of the 
card gives the location of the trunk on 
the trunk block connector frame. The 
missing cross-connection should be re­
placed and the proper records made. 

4.84 If the trouble appears to be between 
the trunk and the ADF, the receiver 

tests can be continued in the outgoing 
trunk equipment unit until the trouble is 
located. 

Trouble No. 5 

Over-All Analysis 

4.85 Two cards are punched on this 
trouble; these are shqwn on Figs. 19A 

and 19B, attached. By examining Division A 
of the cards it is seen that marker 0 
failed on the first and second trial. 

4.86 Examination of Division H shows no 
cross indications and therefore can 

be disregarded. , 

4.87 By examination of Division F and by 
reference to the abbreviated sequence 
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chart, Fig. 3, it is seen that marker 
progress punches are not.complete. The 
CHS progress point is not punched. Since 
failure occurred on marker O, first and · 
second trial, this marker should be made 
busy. 

Detailed Analysis 

4.88 By referring to OS 212-1 it is seen 
that the CHS punch is taken from the 

release of the CHE relay in the marker. 
The release of the CHE relay is dependent 
upon the operation of a CH- relay. By 
examining Division L of the· card, it is 
seen that there are no channel punches 
indicated. By referring to OS 212-1 it 
is seen that the channel punches are taken 
from an operated CH- relay in the marker. 
Since the AK~ BK and CK punches are· pres-

, ent, a channel should have been selected. 
By referring to SC 122-1 and OS 212-1 it 
is seen that the CHT relay and a CH- relay 
should operate when the AK and BK relays 
operate. This trouble could be due to 
the failure of the CHT relay to operate,. 
a defective operating path to the CH~ 
relays, or a defective CH- relay. 

4.89 By use of the .decoder-marker test 
circuit and by observation at the 

marker frame it can be determined whether 
the CHT relay. or t'he CH- relays fail t'o 
operate. If the CHT relay fails to oper~ 
ate it is probably due to faulty adjust­
ment and should be readjusted. If the 
CHT relay still fails to operate, the op­
erating paths of the CHT should be tested 
with a receiver test set. 

4.90 If the CHT relay operates and a CH-
relay does not operate, the paths 

for operating the CH- relays can be tested 
with the marker normal. The general pro­
cedures to be followed are the same as 
those described for Trouble No. 3. When 
the trouble has been cleared the marker 

. should be tested by using the decod.er­
marker test circuit and restored to service. 

4.91 For additional examples of similar 
decoder an<:l marker troubles, Figs. 20 

to 23, attached, are provided. 

(D) Stuck Sender Troubles 

General 

4.92 A stuck sender condition occurs when 
. ~ sender fails to complete its func­

tions and release in the allotted-t.ime. 
The procedure to be followed in response 
to a stuck sender alarm is described in 
Section A329.052 for incoming senders. 

4.93 To detennine the cause of a stuck 
sender, it is necessary to inspect 

the setting of several relays in the 
sender. The operated or non-operated 
position of these relays indicates the 
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approximate progress made by the sender 
up to the time of the failure. For 
instance, if an incoming sender is stuck, 
the following should be observed: 

(a) The type of the incoming sender 
(MF or DP). 

(b) The code and number registered 
(operated A-, B-, C-, D-, etc. 

relays). · 

(cl Whether or not relay RT is oper­
ated. 

(d) The class of outpulsing recor~ed 
(M, DC, MF, etc. relays). 

(el Whether or not relay MS2 is op­
erated. 

(fl ifuether or not relay MRI, is op­
erated. 

(g) Whether or not relay PS is op­
erated. 

(h) The outsteering relay (AS0, BS0, 
etc.) operated. 

(i) Whether or not the SST relay in a 
dial pulse sender or the SSTl 

relay in a multifrequency sender is 
operated. 

(j) Whether or not relay AV is oper­
ated. 

4.94 If an outgoing sender is stuck, the 
following should be observed: 

(al The class of outgoing trunk re­
corded (CI, PX, etc. relays). 

(b) Whether or not relay CLK is oper­
ated. 

(c) The number registered (TH-, H-, 
etc-. relays). 

(d) Whether or not relay ST is oper­
ated. 

(el Whether or not trunk test has been 
completed (FS relay operated on 

panel or crossbar calls; en relay op­
erated on PCI calls). 

(f) The selection sequence relays (Sl 
and S11 to S6 and S61 ) operated. 

(g) Whether or not relay CT is oper­
ated. 

4.95 In cases of stuck incoming senders, 
it is often necessary to determine 

the incoming and outgoing link information 
by tracing the held connection from the 
incoming trunk to the outgoing trunk be­
cause the trouble may be in the equipment 
beyond the sender. In cases of stuck 
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outgoing senders, it may be necessary to 
have the connecting local central office 
equipment traced to detennine the cause 
of the trouble. 

4.96 When analyzing sender troubles, 
frequent use of the sequence charts 

for general sender operation will aid the 
switchman to make the proper analysis of a 
trouble condition. 

4.97 A record of the above information 
(items (a) to (j) under incoming 

senders, items (a) to (g) under outgoing 
senders, and the information obtained by 
tracing a connection) should be entered 
on a trouble ticket. 

Trouble No. 1 

Detailed Analysis 

4.9$ Assume that an examination of a 
stuck incoming sender reveals the 

following facts: 

(a) The sender is a dial pulse sender. 

(b) The code and number registered is 
949-3876. 

(c) The RI' relay is operated (KTl and 
Kfil leads transferred to the out-

pulsing circuit.). 

(d) The SXD relay is operated (out-
pulse on simplex basis). 

(el The MS2 relay is operated (marker 
called in). 

(f) The MRL relay is operated (marker 
released. 

(g) The PS relay is not operated •. 

(h) No outsteering relays are oper­
ated. 

4.99 Since the sender has received a regu-
lar release signal from the marker 

(MRL relay operated), some outsteering 
relay should be operated. The outsteering 
circuit is shown on OS 126-1. The particu­
lar outsteering relay that should operate 
on the call depends on the skip (NSK, SKJ, 
SK6) and code conversion (CU2) relays op-, 
erated by the marker.- Assume in this case 
that the SKJ, CC, and CCl relays are oper­
atedi· therefore the CS0 steering relay 
shou d operate as shown on OS 126-1.· 

4.100 To locate the trouble, the CS0 relay 
is blocked in the non-operated posi­

tion to prevent its accidental operation 
while testing. (If the CSO relay were 
accidentally operated at this time it 
would cause the sender to advance ~eyond 
the trouble condition and release before 
the trouble is located.) Using a test 
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receiver, a test is made for the presence 
of battery (from the winding of the CSO 
relay) at the bottom 2 and 3 contacts of 
the CAl relay. If it is present at this 
point the CA, CAl, CB, CBl, CC, and CCl 
relays and associated wiring are elimin­
ated. By continuing the process of 
elimination through the circuit, the 
entire path can be tested and the trouble 
located. 

Trouble No. 2 

Detailed Analysis 

4.101 In this case assume that the stuck 
sender considered in Example No. 1 

has advanced further and that the steer- . 
ing relay HSO is operated. The next 
progress indication to be noted is 
whether or not the SST relay is operated. 
Assuming that it is operated, the next 
progress indication to be noted is 
whether or not the AV relay is operated 
(see sequence charts 104-1 to 110-1) .• 
Assuming that relay AV is not operated, 
its operating circuit may be traced on 
OS 126-1. For the class of outpulsing 
on this call (SXD relay operated) the DP 
relay should be operated (OS 126-1). In 
addition to the DP relay, the OPl relay 
must be operated to complete the operat­
ing path of the AV relay. To operate the 
OPl relay (OS 128-1) the OP relay must 
operate. The OP relay operates when the 
SL relay releases. 

4,102 Assume that the SL relay failed to 
release, thus preventing the AV 

relay from operating. Since outpulsing 
has been completed (SST relay operated}, 
the sender should indicate this to the 
outgoing trunk circuit by connecting a 
low resistance ground (through the 170-
ohm winding of the SL relay) to the OT. 
and OR leads (OS 127-1). The outgoing 
trunk circuit should recognize this sig­
nal by operating its marginal SL relay, 
as shown on OS 127-1. Operation of the 
trunk circuit SL relay should release 
the sender SL relay. The released SL 
relay in the sender would then have com­
pleted the operating circuit of the OP 
relay in the sender. 

4,103 Since the sender SL relay failed 
to release, it must be.determined 

whether the trouble was caused by the 
sender or by the trunk circuit. Because 
the sender is under observation, it is 
more expedient to test for the above­
mentioned signals at this location than 
to trace the connection at this time to 
ob.serve the condition of the trunk SL 
relay. 

4,104 To locate the trouble, the sender 
SL relay is blocked operated to 

prevent its accidental release while 
testing. A test is made for the .presence 
of low resistance ground (170 ohms) at 
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the top 2 and 1 contacts of the AV relay 
(OS 127-1). If low resistance ground is 
present at the contacts of the AV relay, 
a loud click will be heard in the receiver •. 
To distinguish between the high resistance 
ground (8700 ohms) and the low resistance 
ground (170 ohms) at the contacts of the 
AV relay, the top 2 and 1 contacts of the 
SLl relay are insulated. A click will be 
heard in the receiver when the top 2 con­
tact of AV is tested for ground. The 
insulator is removed from the top 2 and 1 
contacts of the SLl relay. The click 
should be much louder at the AV contacts 
due to the lower resistance through the 
170-ohm winding of the SL relay. 

4,105 If low resistance ground is missing 
at the AV relay contacts, the 

trouble is located by testing at the • 
various contacts in the circuit, as shown 
on OS 127-1. If the low resistance ground 
is present at the AV relay contacts, the 
top and bottom 8 and 9 contacts of the MT 
relay are tested next. If it is present 
at the MT relay contacts, the connection 
to the outgoing trunk circuit must be 
trac.ed. This can be done by· inserting a 
plake-busy plug in the associated sender 
make-busy jack to call in the trouble in­
~icat?r for the purpose of locating the 
incoming trunk, as outlined in Section 
A329,052. 

4.106 After the connection is traced to 
the outgoing trunk circuit, the 

bottom 11 and 12 contacts of the OS relay 
in that circuit are tested for the pres­
ence of low resistance ground. If it is 
present at the contact of the OS relay 
(through both windings of the A retard 
coil and the LO relay), the trouble is 
l~cat:d tow~rd the SL relay in the trunk 
circuit, ~hich may be out of adjustment. 
However, if low resistance ground is not 
present at the OS relay, the OT and OR 
leads must be tested at various points 
in the linkage, as shown on OS 127-1. 

Trouble No. 3 
Detailed Analysis 

4,107 Assume in this case that the 
stuck sender considered in Example 

Nos. 1 and 2 has advanced still further 
and that the AV relay has operated. 
Since the sender has completed all of 
its functions as determined by the oper­
ated AV relay, the sender should have 
released from the connection. On SC 105-1 
and SC 106-1 (release of sender) it can 
be seen that the next relay to operate 
after AV is AVl. If the AVl relay (which 
is the last relay to operate in the 
sender) is not operated, the operating 
circuit shown on OS 126-1 is checked. 
If the AVl relay is operated, the release 
of the sender relays is checked in the 
order shown on SC 105-1, beginning with 
the SP relay. Wheri the relay failing 



to release is located, a check is made of 
the circuit on the OS drawing which shows 
the relay. 

Trouble No. 4 
Detailed Analysis 

4.10s In this case assume that an outgo­
ing sender is stuck and that an 

examination of the sender shows: 

(a) The class of outgoing trunk is 
panel (PX relay operated, 

SC 111-1) ~ 

(b) The CLK relay is operated (class 
check completed). 

(c) The number registered is 9999. 

(d) The ST relay is· operated (start 
signal received). 

(e) Trunk test has not been completed 
(FS relay unoperated). 

(f) The S6 and S6 1 selection sequence 
relays are operated. 

4.109 Since this is a ca~l to a panel of-
fice and the FS relay is normal 

with.relays S6 and S6 1 operated, the next 
function to take place is trunk test. If 
the TG relay is operated, trunk test 
should proceed as shown on SC 111-1. If 
the.TG relay has not.operated, the trouble 
is in the fundamental circuit. Assume 
that the TG relay has failed to operate. 
The trunk test circuit is shown on 
OS 148-1. 

Ii-.110 To locate the trouble, the TG relay 
is blocked in the non-operated 

position to prevent its accidental opera­
tion while testing. The top 6 and 7 con­
tacts of the R relay are insulated to 
remove the panel office L relay from the 
fundamental circuit. A test is made for 
the presence of ground (from the panel 
office) at the top 7 contact of the R 
relay. If the ground is missing at the 
top 7 contact, the bottom 4 and 5 con­
tacts of the R relay are tested. If the 
ground is present at t_he bottom 4 and 5 
contacts, various points in the circuit 
can be tested for ground to locate the 
trouble. If the ground is present at the 
top 7 contact of the R relay, the insu­
lator is removed from the top 6 and 7 
contacts of the R relay. Using high re­
sistance ground (to prevent operation of 
the panel L relay), the top 6 and 7 con­
tacts of the R relay are tested for the 
presence of battery. If the battery is 
missing at the top 6 contact of the R 
relay, battery is tested for at the sender 
link crosspoints. The outgoing sender 
link frame can be located by inserting a 
make-busy plug into the make-busy jack of 
the sender at the sender make-busy frame. 
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4.111 If the battery or ground is missing 
at the sender link crosspoints, the 

outgoing trunk should be tested using the 
voltmeter at the trunk test jack, which is 
located on the outgoing toll connecting 
trunk test and make-busy frame. If the 
battery or ground is missing at the test 
jack or if the voltage is insufficient, 
the panel office switchman is called to 
have the incoming equipment traced. If 
the proper battery and ground is present 
in the sender at the R relay contacts an1 
if the continuity test of the fundamental 
circuit is satisfactory but the TG relay 
fails to operate, the relay is probably 
out of adjustment and should be tested 
with the J5F test set. 

Trouble No. 5 

Detailed Analysis 

4.112 Assume for this example-that the 
stuck sender discussed in Trouble 

No. 4, has completed its trunk test and 
has progressed to the point where the S2 
and S21 selection sequence relays are op­
erated. (S6 and S6 1 relays released after 
trunk test; Sl and Sl' released after· in­
coming brush selection.) SC 111-1 shows 
that, with the S2 and S2 1 relays operated, 
the sender should proceed with incoming 
group selection. To make incoming group 
selection, the fundamental circuit is 
closed when the FOJ relay operates; this 
should operate the L relay in the panel 
incoming trunk circuit ana the STP relay 
in the sender, shown on OS 149-1. 

4.113 Since 9999 is registered and the S2 
and 32 1 relays are operated, the 

counter relays 3 and 3', 2 and 2 1 , 1 
and 1 1 , 0, BO 1 , and FO' should operate in 
this order from the contacts of the STP 
relay. If neither the STP relay nor any 
counters are operated, the fundamenta~ 
circuit should be tested for battery and 
ground in a manner similar to that de­
scribed in Trouble No. 4. If all of the 
above counters are operated, it should be 
observed whether or not relays SJ, FOl, 
and F02 are operated (SC 111-1). The op­
erating paths for these relays are shown 
on OS 149-1. If the trouble is not lo­
cated in the sender or sender link, the 
panel switchman should be called to check 
the equipment in the panel office. 

(E) Miscellaneous Troubles 

Test Frames 

4.114 Analysis of test frame fai~ures 
requires the application of over-all 

and det_ailed analysis as described in 
Part 3, Aids for Trouble Analysis, of t~is 
section. Observation of lighted lamps, 
of the position of certain switches, and 
of relays as to whether they are operated 
or normal is also required. The test cir­
cuit checks the ability of the circuit 
under test to perform the same functions 
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as on a service call. In some cases mar­
ginal tests of certain leads are made. 
The test circuit checks the circuit under 
test to assure that the funct.ions of the 
circuit were completed satisfactorily. 
\llhen a failure is encountered the test 
circuit blocks, and with lighted lamps 
and switches in certain positions, indi­
cates the circuit involved and the approxi­
mate progress and trouble condition of the 
test call. 

4.115 When a failure occurs, the switchman 
should determine from the test 

frame: 

(al The circuit involved. 

{bl The progress of the test call. 

(c) The trouble as indicated by test 
circuit. 

4.116 He should determine from the oper­
ated or released condition of the 

relays in the circuit und.er test: 

(al \llhether or not the circuit has 
properly recorded the signals 

sent to it by the test frame. 

(bl The reason wrong signals or no 
signals were sent to the test 

frame by the circuit. 

(cl The progress of the call in the 
circuit under test in relation 

to that indicated by test circuit. 

(d) \llhat function of the circuit 
failed or what function operated 

falsely. 

4.117 For a description of the operation 
of the test circuits, see Sections 

A728.101 to A728.106 covering the type 
of test circuit involved. 

Trouble Reports 

4.118 Trouble reports as received from 
the traffic operator and all other 

sources vary in their explanation of the 
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trouble encountered. For this reason the 
switchman should be e-xtra careful in an­
alyzing these reports. Experience in 
other systems shows that if a careful 
analysis is not made, the trouble ticket 
is closed as a "found OK" and the trouble 
still exists. Better results from an 
analysis standpoint will be achieved if 
it is always assumed by the switchman . 
that each report received was given be­
cause the call was not completed in a 
normal manner and there is some reason 
for it. Repeater records on certain 
trouble reports might be desirable. 

4.119 The process o.f analyzing the re-
ports are the same as described 

under Aids to Trouble Analysis in Part 3 
of this section. 

Lamp Signals.and Alarms 

4.120 Major alarms, bells or signals, 
minor alarm bells, main aisle 

pilot lamps, aisle pilot lamps, and sig­
nals on the individual frames direct the 
switchman to the circuit involved in the 
alarm. Refer to the sections on methods 
of handling alarms and other signals, and 
methods of taking equipment out of 
service. 

4.121 The No. 4A toll office is provided 
with an audible and a visual alarm 

system. The audible alarms are divided 
into two classifications, major and minor 
alarms. A major alarm is the result of 
a failure which may jeopardize service; 
it sounds a resonant tone bar continu­
ously and, by lighting visual signals, in­
dicates the general location of the 
failure. For example, a major alaITu re­
sults from a marker connector time-out. A 
minor alarm is the result of a failure 
which does not affect service; it is indi­
cated by an intermittent bell and visual 
signals. For example, a minor alarm re­
sults when a link controller seizes an 
available trouble recorder and releases. 
However,there may be instances where a · 
minor alarm changes to a major alarm; for 
example, when a marker attempts to seize 
a trouble recorder which is busy. 
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IHN TN UN HO 
MARKER REG15'TAATION-CODE CONYER5'10N 

cc CR RR FOF FMB FROFST P'CR NPCR I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 
-AIIEA REGlf>TAATION ,I MKA.-l>DA. TRANSMITTED CODE CONYERS 10ft 

MB RO PRO FOF FMB FRO FST Ml n MLCT CLCT ODG 40G §II(; NDG HO I 2 4 H7 TO I 2 4 T7. uo I 2 4 U7 
TAANSMITTED-MAAIIEA TO IHNDER 

I IC 
FRAME 101.NTIFICATION 

M DC MF SID LPD IDD ISG DLC SIR 20C ODG 40G SDG NSK SK3 SK& OC FA FB FC FD re H re; FH 
DECODER PAOGREM 

CKG HTK SMI SMC CK3 CCK CRK NCT NC VCRCOPI COP2 ARST CAK HBA SMCO TIO TBY DM RHC R6D TCK 60K IT TC RCRR ME RCD RCA HBI 
DltCOOEA PROGRHf> 

lcHKI 
MARKER PAOGAE1>& 

OCBDCB2 ATB GPL ARS TCD TKS RDRL DRL RLT CKG RCK TCK TBK GCK TKS SCT ATB TB SG OCK ICK OFK IFK. SK 
MARKER PROGRESS 1. MIIR.-$0A, TRANSMITTING JA&DI 

AK BK CK CHS A C HMG CCT TR TIRI CONI MT 8 OSCMRL RL CLA CLB CLC CDA SKA HA HB TA TB UA UB TSA OGA 

0 10 15 20 25 29 

D M 
SOURCE or RECORD 
p OT MT Tv· CT t D M I DECODER 

TRI TR2 TRI TR21 0 I 2 3 4 S 6 7 8 9 10 II 12 13 14 IS 16 17 
TYPE or RECORD 

s7 FIF MFT crRDSTlMSTl RTRFTST SOT OGT 0 
MARKER-IT OR COMB, I MARKER-TC 

1234567890123456789 
TYPE or RECORD I SDR. rA. TENS 

S6 RO PRO O I 2 3 4 5 6 
TRANSLATOR EHGAGED 

5'DA.rA.uN1Ts I "P sDA. I MFPSDR. 
7 8 9 0 I 2 3 4 5 6 7 8 9 0 I 2 0 I 2 

DECODER CONNECTOR 
ss H EM TO TI UO I 2 3 4 S 6 7 8 U9 TO TI T 2 UO I 2 3 4 S 6 -7 8 U9 CO I C2 

DECODER INPUT CODE 
S4 AO I 2 4 A 7 80 I 2 4 87 CO I 2 4 C7 DO l 2 4 D7 EO I 2 4 E7 ro I 2 4 F7 

SJ AO 2 4 A7 BO 2 4 B7 CO 2 
CODE BARS 

4 C7 DO 2 4 2 4 E7 FO I . 2 4 f7 
C.AAD GROUP I 

z .. 
" .. .. 
z 
0 
;: 
u 

" a: 
0 

" z 

~ .. 
.J 
GI 

& 
a: .. 

S2 3D 6D 6DA VO NVO 
DECODER INPUT 
NRO CKI CFM Pf 

I LATCH MAGNETS I 
TSA TSB TSC SBDI LI L 2 L 3 L4 

DECODER ROUTE ADVANCE 

D7 EO 

lvo NVO CGO t 2 CG4 ICSI CS2 z 

I MKA. ROUTE ADVANCE w 

S 1 .RA RAl RA2 RAJ GSO GSI GS2 GS3 GS4 GSS GO GI G2 G3 GB RLS MB RO ROIT ROTC 

I 
oGTAPP. I n, I TP ,o TAAN5'LAToR I 

SO NCA CA4 CAS CA& IT TC ITC O I 2 TPCI O l 2 H TO Tl UO I 2 4 7 TO Tl 
I t ALTERNATE. ROUTE I I ROUTING INST. 

RB DLdNAC AC AHA AFAI TO I 2 4 T7 UO I 2 4 U7 0 I 2 4 

RSI RS3 Of MBR ROR ! 
CLA!'tft 

2 
·c DC 

2 

4 

4 

.. 
U7 2 .. 
7 ~ 

R7 I 
I CODE CONVERSION .. 

NSK SK3 SK&I HN TN UN HO I 2 4 H7 TO I 2 4 T7 UO I 2 4 U7 ° 
R6 DIMI RD I ~AUNII BLOCK CONN.CCTOA I TRUNK BLOCK I GROUP .. TART I GROUP IND 

TO t T2 UO I 2 4 U7 0 I 2 4 7 TO Tl UO t 2 4 U7 TO Tl UO I 2 
" z 

4 U7 ~ 
OECODIR ROUTING INSTRUCTIONS I MARKER REGISTRATION-CODE CONVEAftlON 

RS CC CR RR FOFFMBFROFST PCRNPCR HN TN UN HO I 2 4 H7 TO I 2 4 T7 UO I 2 4 U7 ~ 

FIG. 6f 

TOLL SW ITCHING SYSTEM 
N~. 4A 

TROUBLE RECORDER CARD 

MARKER AEGl$TRATION I MKA.-•DR. TRANSMITTED CODE CONVEl&ION ! 
A4 MB RO PRO For rMB FRO FST HLD Ml.CT CLCT ODG 40G SDG NOGI HO I 2 4 H7 TO I 2 4 T7 IJ0 I 2 4 U7 ~ 

TRANSMITTED-MARKER TO !tENOER I FRAME IDENTlflCATION .. 

R3 M DC MF SID LPD XDD XSG DLC SXR 20C ODG 4DG SDG NSK SK3 SK& IC OC FA FB FC FD FE H fG FH 
DECODER PAOGRESli 

R2 CKG HTK SMI SMC CK3 CCK CBK NCT NC VCRCOPI COP2 ARSTCAK HBA SMCOTID TBY DA<: RHC R6D TCK 6DK IT TC RCRR ME RCD RCA HBI 
DECODER PROGRESS. I I MARKER PROGRI: .... 

RI OC8DC82 ATB GPL ARS TCD TKS RDRL DRL RLT CHKI CKG RCK TCK TBK GCK TKS SCT ATB TB SG OCK ICK OFK IFK SK 
HIAAKEA PROGRESS I MKA.-!tDA. TRANSMITTING I 

RO AK BK CK CHS A C HMG CCT TR TIRI CONI MT B OSCMRL RLICLA CLB CLC CDA SKA HA HB TA TB UA UB TSA DGAIRIIDI FIG.: 6 B 

► 
"' 

► m 

SECTION A828,131 

30 35 40 45 so 55 59 

CA REC lit CRI\ flDT TRB CF 
DECODER-CROSS. IX ":"I 

TRL DRL RLT 
DECODER TIME-OUT ii MAAIIER TIME-OUT 

WT f'TD MD TBD TMC TMI TM2 TM3 
MARKER CAO .. !> IX -J 

)( IS IPS TB ST MS K 0 I JP ILS Ol.5 JS SM SMI SMO TL RCK TKS TR TRL STR MRL TIF TOF 
TC TCI ,~ TB MS M1io 
TO I T2 I 2 4 7 0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 l'i 16 17 18 Ill 
TC TC ... MS 
uo I 2 3 4 s 6 7 8 U9 20 21 22 23 24 2S 26 27 28 29 30 31 32 33 34 35 36 37 38 39 

INCOMING FRAME GROUP INC. liWITCH 

0 I 2 3 4 s 6 7 8 9 10 II 12 13 14 IS 16 17 18 19 0 I 2 3 4 ·s 6 7 8 9 
KLECT MAGNET 

0 I 2 3 4 s 6 7 8 9 10 II 12 13 14 IS 16 17 18 19 20 21 22 23 24 25 26 27 28 29 
5,ELECT MAGNET 1Nc. FR. I our. FA.I T.B-.CONII.OUT.CONN. 1Nc.co1111 CONN.PA[F.CONTROL I I JUNCTOA WALKING 

30 31 32 33 34 35 36 37 38 39 EOEOEOEOEO tNO CNE TC8 OCB ICB CHB RTA RTB RTC RTD 
OUTGOING FRAME GROUP OUT. 5'WITCH . 

0 I 2 3 4 s 6 7 8 9 10 II 12 13 14 IS 16 17 18 19 0 I 2 3 4 s 6 7 8 9 
JUNCTOR CONTROL CHANNEL 

0 I 2 3 4 s 6 7 8 9 10 II 12 13 14 15 I& l7 18 Ill LO I 2 3 4 .., 6 7 8 L9 
JUNCTOA PATTERN CHANNEL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 JPN RO I 2 ] 4 .., 
' 7 8 RCI 

LPD Cll2 
DEcooER-MARKEA TUT ,al 

NCF CHKMSK ·xps SMG SM 

• CONT. GROUP 
r I o 

CONTROLLER I CONTROLLER CONNECTOR I LK. FA.-TEN .. • I Lt1.rR.-uN1f 
1 I A B C D E • 2 3 4 s!1234r,o I 2 • 7 0 • 2 

TRUNK GROUP' TRUNK LCYEL ! 1,[C.liW. I :-A.TYPE 
0 I 2 3 4 5 7 8 9 0 I 2 3 4 5 6 7 R AO Al An 81 DP P OS 

PAEFEAE NC[ liCC.5W, LEVEL I 
I:, n1 A B t D E 0 I 2 3 4 

• ~ CONTROLLER PAOGAEU • I GX 
CROH 

Hx lcLx 
CONTAOLLl R TE&T 

T.T FR .GR C O CLI OT PC ore OTC PA PB SA SB SC HO HM PX SX A B C SR AR NF TR 

30 35 40 45 so 55 59 
DECODER CROSS IX -) DECODER TIME-OUT ii MARKE A TIM[- OUT 

CA REC II\ CRI\ 6DT TRB er TRL DRL RLT WT HD MD TBD TMC TMI TM2 TM3 
MARKER CAO .. S IX -J 

X IS IPS TB ST MS K 0 I JP ILS OLS JS SM SMI SMO TL RCK TKS TR TRL STR MRL TIF TOF 
TC TCI r~ TB MS M!>. 
TO I T2 I 2 4 7 0 t 2 3 4 5 fl 7 8 9 10 II 12 13 14 ,.., 16 17 18 19 
TC TC. Mli ... 
uo I 2 3 4 5 6 7 8 U9 20 21 22 23 24 2S 26 27 28 29 30 31 32 33 34 35 36 37 38 39 

INCOMING rRAME GROUP INC. &WITCH 

0 I 2 3 4 s 6 7 8 9 10 II 12 13 14 IS 16 17 18 19 0 I 2 3 4 r, 6 7 8 9 
i,[LECT MAGNET 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 IS 16 17 18 19 20 21 22 23 24 2S 26 27 28 29 
SELECT MAGNET 1~c.-r;-1 ot. ';·1\a.co;Notco;-r- 1t~N CONN.PREF'. CONTROL : I JU-NC TOA WALKING 

30 31 32 33 34 3S 36 37 38 39 K;NO CNE TCB OCB JCB CHB RTA RTB RTC RTD 
OUTGOING FRAME GROUP OUT. SW ITC.H 

0 I 2 3 4 s 6 7 8 9 10 II 12 13 14 15 16 17 18 19 0 I 2 3 4 5 6 7 8 9 
JUNC"rOR CONTROL CHANN[L 

0 I 2 3 4 s 6 7 8 9 10 II 12 13 14 ,.., 16 17 IR ICI LO I , 1 4 5 6 7 8 L9 
JUNCTOR PATTERN CHANNEL 

0 I 2 3 4 s 6 7 8 9 10 II 12 t3 14 I~ 16 17 JPN RO I 2 3 4 5 6 7 8 R9 
DECODER - MAAKIR TEf>T 

LPD CLl2 NCF CHKMSK ·xps SMG SMB 

• CONT. GROUP 
r lo 

fONTAOLLlR I CONTROLLER CDNN[CTOR 1 • LK. FR.-TENi, 
1 I o L~ FRt"'t ' I A B C D E 2 3 4 so1f34r,o I 2 • • TRUNK GROUP TRUNK LEVEL 

' 
.. EC ... W. I SOR.TYPE 

0 I 2· 3 4 s 6 7 8 g 0 I 2 3 4 ,; 6 7 8 AO Al 110 Bl DP tJ,p OS 

A B 
PREFERENCE. 

C D E -
5,EC.SW. L[V[L I 

0 I 2 3 4 ln11 ~L 

• • CONTROLLER PAOGRE!ilt • l,x 
CROSS 

Hx lcLx 
CONTAOLLE A TC!,T 

TT FR GR CLO Cll OT PC · DTC OTC PA PB SA SB SC HO HM PX SX A B C SR AR Nf TR 

.sa 

S7 

sii 

ss 
54 

S3 

52 

SI 

so 

RB 

R7 

R6 

RS 

R4 

R3 

R2 

RI 

RO 

SB 

S7 

S6 

ss 

S4 

S3 

52 

SI 

so 

R8 

R7 

R6 

R~ 

R4 

R3 

R2 

RI 

RO 

OrFICE 

DATE 

000 

TIME 

OFFICE 

DATE 

000 

TIM[ 

FIG. 6 - TROUBLE RECORDER CARDS - CONTROLLER T'ROUSLE N0.2 

BELL TELEPHONE LABORATORIE~ INC. FIGS, 6A& 68 
PRINTED IN U.S.A. 



0 10 15 20 25 29 

S8 D M 
M>URC£ OF RECORD 
! DT MT TV CT 

I D M I DECODER 
TRI TR2 TRI TR2 O I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 

' I TYPE OF IIECOIID tMRIUR-IT OR COMB. I MARKER-TC 
57 r!fMFTCrRDSTIMSTIRlRFTSTSDT OGT O I 2 3 4 5 6 7 8 9 O I 2 3 4 5 6 7 8 9 

TYPE OF RECORD I f>DA. FR. TENS f>DA. FR. UNITS I DP SDA. I MFP SDA. 
TOLL SWIT9HING SYSTEM 

N~. 4A 

S5 

S6 RO PRO O . I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 8 9 0 I 2 0 I 2 
DECODER CONNECTOR 

6 7 6 U9 TO TI T 2 UO I 2 3 4 5 6 7 8 U9 CO I C2 
TAAN$LATOR ENGAGED 

H EM TO Tl UO I 2 3 4 5 

S4 AO 2 4 A7 BO 2 4 87 CO 
DECODER INPUT CODE 

2 4 C7 DO I .2 4 D7 EO 
COD[ BARS 

Sl AO I 2 4 A7 BO I 2 4 87 CO I 2 4 C7 DO I 2 4 D7 EO 

2 4 E7 ro 2 4 F7 

TROUBLE RrORDER CARD 

2 4 F7 2 4 E7 FO 

S2 3D 6D 6DA VO NVO 
DECODER INPUT I LATCH MAGNETS I 
NRO CKI CfM Pr TSA TSB TSC 58D1 LI L2 L3 L4 lvo 

CARD GROUP I 
NVO CGO I 2 CG4 . ICSI CS2 :z 

DECODER ROUTE ADVANCE 

S 1 .RA RAI RAZ RA3 GSO GSI GS2 GS3 GS4 GS5 GO GI G2 G3 GB RLS MB RO ROIT ROTC 
I MKA. ROUT~£ ADVANCE ; 

RSI RS3 OF MBR ROR ~ 
CLA!oS .. I OGT APP. I T~ I TP 60 TAAN,.LATOR I 

SO NCA CA4 CA!> CA6. IT TC ITC O I 2 TPCI O I 2 H TO Tl UO I 2 4 7 TO Tl UO I 2 4 U7 ~ 
I I ALTERNATE AOUTE I I ROUTING INST. 

RB rnLdNAC AC AHA ArAI TO I 2 4 T7 uo I 2 4 U7 0 I 2 4 7 I O I 4 
;:: 

7 ~ 

R7 

R6 DIMI RD 

I I C.OOE CONVER~ION Cl 

NSK SK3 SK&I HN TN UN HO I 2 4 H7 TO I 2 4 T7 UO I 2 4 U7 o 

I TRUNK BLOC.M C.ONN[CTOA I TRUNK BLOCK I GROUP $TART I GROUP END 

TO I 12 UO I 2 4 U7 0 I 2 4 7 TO Tl UO I 2 4 U7 TO Tl UO I 2 

0 
z 

4 U7 e 
occoorR ROuT1 NG 1N5iTAuc TION!t I MARKER AEGISTRAT10N-cooE co,-.vEA&•oN 

R5 CC CR RR FOrFMBFROFST PCRNPCR HN TN UN HO I 2 4 H7 TO I 2 4 T7 UO I 2 4 U7 '.:: 
· MARKER AI.GIStTRATION I MKA.-S.DR.TAAN!tMITTED CODE CONVEA!,ION ~ 

R4 j!!___RO PRO FOf FMB FRO FS T HLD Ml.CT CLCT ODG 40G 5DG NDGI HO I 2 4 H7 TO I 2 4 T7 UO I 2 4 U7 ~ 
TAAN~MITTE~ARMEA TO $[NO[A I ,RAME IOENTIFICATION ► 

R3 M DC MF SXO LPD XOD XSC. DLC SXR 20C ODG 4DG 5DG NSK SK3 SK& IC OC FA FB F C FD FE FF re; FH 
OEC00£A PROGRl!S.S 

Rl CKG HTK SM! SMC C113CCK CBKNCT NC VCRCOPICOP2ARSTCAK HBASMCOTID TBY DBS RHC R6D TCK 6DK IT TC RCRRME RCD RCA HRI 
DECODER PROGA[i,$ I i MARKER PROGRESS, 

RI DCBDCB2 ATB GPL ARS TCD TKS RDRL DRL RLT ICHKI CKC RCK TCK TBK GCK TKS SCT ATB TB SG OCK !CK OfK JFK SK 
MAAKER PROGA[S.S I MMA.-!IIOA. TRANSMITTINc; I 

'AO AK BK CK CHS A C HMC CCT TR TIRI CONI MT B OSCMRL RLICLA CLB CLC CDA SKA HA HB TA TB UA UB TSA DGAIRIIDI 

0 10 15 20 25 29 
!oOUACE or R[CDRD 

ITR1°rR2 TR1MTR2I o 
DECODER 

D M ! DT MT TV CT I 2 3 4. 5 6 7 8 9 10 II 12 13 14 15 16 17 

flJG. 7A 

58 

S7 

S6 

55 

S4 

53 

52 

SI 

so 

RB 

R7 

R& 

TYPE OF ll[CORD 
F If MFT CFR DSTI MSTI RTI\F TST SOT OGT 0 
TYP[ OF RECORD I S.DR. FA. TENS 

MARKER-IT OR COMB. 

I 2 3 4 5 ' 7 6 9 I o I 2 3 
S.DA. FR. UNITS 

MARKER-TC 
4 5 6 7 8 9 I l>P SOit I M•P SOR. 

TOLL SWITdHING SYSTEM 
NO. 4A 

R5 

R4 

R3 

R2 

RI 

RO 

RO PRO 0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 8 9 0 I 2 0 I 2 
TRANSLATOR ENGAGED DECODER CONNECTOR 

H EM TO Tl uo I 2 3 4 -5 6 7 8 U9 TO Tl T2 uo I 2 3 4 5 6 7 8 U9 co I C2 
DECODER INPUT COD[ 

AO I 2 4 A7 BO I 2 4 B7 co I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 FO I 2 4 F7 
COD[ BARf> 

AO I 2 4 A7 BO I 2 4 87 co I 2 4 C7 DO I 2 4 D7 EO I 2 4 [7 FO I 2 4 F7 
D[COD[R INPUT ,I LATCH MAGN[T5, I 

lvo 
CARD GROUP 

lcs, 3D 6D 6DA VO NVO NRO CKI CFM PF TSA TSB TSC SBD LI L 2 L3 L4 NVO CGO I 2 CG4 CS2 
DECODER ROUTE ADVANCE 

I 
MKR. ROUTE ADVANCE 

.RA RAI RA2 RA3 GSO CSI GS2 GS3 CS4 GS5 GO Cl G2 GJ GB RLS MB RO ROIT ROTC RSI RS3 OF MBR ROR I OGT APP. I TS 
TPCI 0 

TP 6.D TRAN!tLATOA 

7 I TO 
CLAS.So 

NCA CA4 CA5 CA& IT TC ITC 0 I 2 I 2 H TO Tl uo I 2 4 Tl uo I 2 4 U7 

DLdNAC AC AHA ArAI TO 
ALTERNATE ROUTE 

U7 I I ROUTING IN s T. 

1 I o 
·e DC 

I 2 4 T7 uo I 2 4 0 I 2 4 I 2 4 7 

INsK SK3 sKsl HN 
CODE CONVERSION 

TN UN HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 

DIMI RD I To 
_TRUNK BLOCK CONNECTOR 

U7 I 0 
TRUNK BLOCK 

1 ITo 
GROUP STAAT 

u1 I TO 
GROUP END 

I T2 uo I 2 4 I 2 4 ti uo I 2 4 Tl uo I 2 4 U7 
DECODER ROUTING IN&TRUC TION$ 

I HN TN UN HO 
MARKER REGISTRATION-CODE CONVEA&ION 

cc CR RR FOF FMB FRO FST PCR NPCR I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 
MARKER AEGIS>TRATION .I NKA.-SIDA.TRAN!tMITTED CODE CONVER!tlON 

MB RO PRO FOF FMB fRO FST HLD Ml.CT CLCT ODG 4DG 5DG NOC. HO I 2 4 H7 TO I 2 4 ff uo I 2 4 U7 
TRANSMITTED-MARKER TO !,[NDEA 

I IC 
,RAM£ IDENTIFICATION 

M DC MF SXD LPD XDD XSC. DLC SXR 2DC ODG 4DG SDG NSK SK3 SK6 OC FA FB re FD FE FF f(i FH 
DECODER PAOGAHS 

CKG HTK SMI SMC C113 CCK CBK NCT NC VCR COPI COP2 ARST CAK HBA SMCO TIO TBY DBS RHC R6D TCK &DK IT TC RCRR ME RCD RCA HBI 
DECODER PROGR[!,ft, I :I MARKER PROGAE~ft 

DCB DCB2 ATB GPL ARS TCD TKS RDRL DRL RLT CHK CKG RCK TCK TBK GCK TKS SCT ATB TB SG OCK ICK OfK IFK SK 
MAIIKEA PAOGREt.-5 'II MKA.-.!iOA. TAANSMITTING ~11 

AK BK CK CHS A C HMG CCT TR TIRI CONI MT B OSCMRL RL CLA CLB CLC CDA ·sKA HA HB TA TB UA UB TSA DGA Mor 

:z .. 
" C .. 
z 
!! .. 
" " 0: 
0 
0 z 
~ .. .. ... 
II) 
~ 

~ .. 

TROUBLE Rf CORDER CARD 

l 
I 

l\"IG. 7B 
I 

► 

"' 

► .. 

SECTION A828.I31 

30 35 40 45 50 55 59 
DECODER CAo•t. (ll -J DECODER TI .. E-OUT 1I MAAKEATIMt•OUT 

CA REC IK CRK &DT TRB CF TRL DRL RLT WT FTD MO TBD TMC TMI TM2 TM3 SB OFFICE 

ST MS K 
MARKER CROSS Ill -J 

X IS IPS TB 0 I JP ILS OLS JS SM SMI SMO TL RCK TKS TR TRL STR MRL TIF TOF S7 DAT[ 

TC Tel ,~ TB ... M• 
TO I T2 I 2 4 7 0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 I!> " 17 18 19 S& 
TC TC MS. M!o 
uo I 2 3 4 5 6 7 8 Ut 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 S5 

INCOMING FRAM£ GROUP INC. !,WITCH 
0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 1 r& 17 18 (CJ 0 I 2 3 4 .., Ii 7 8 9 

SELECT MAG~ 
0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 I 16 17 18 19 20 21 22 23 24 25 26 27 28 29 

54 000 
S3 

•ELECT MAGNET INC. FA., our. FR., T.B.CONN-rUT.CONN. INC. COIi~ CONN.PREF.CONTROL I I JUNCfOR WALKING 
30 31 32 33 34 35 36 37 38 39 E O E O E O E O E 0 CNO CNE TCB OCB ICB CHB RTA RTB ATC RTD S2 

OUTGO ING FAAME GROUP i OUT. •w ITCH 
0 I 2 3 4 5 6 7 8 CJ 10 II 12 13 14 15 : 16 17 18 (CJ 0 I 2 3 4 5 ' 7 a CJ 

SI TIME 

JUNCTOA CONTROL CHANNEL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 ; 16 l7 18 19 ILO I 2 3 4 ., 6 7 8 L'I so 
JUNCTOA PATTERN 

' 
CHANNEL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 JPN RO I 2 3 4. r; ' 7 8 RII RB 
DECODEA-·MAAIIER T[liT 

LPD CLl2 NCF CHKMSK XPS SMG SMB R7 

R6 

R5 

• CONT. GROUP 
r I o 

f ONTADLLEA I CONTAO,ER CONNECTOR I LK. rA.-TENS 
, Io 

LK. FR.-UMITS ,1 A B C D E 2 3 4 5 0 I 3 :4 '> O I 2 t • 2 4 R4 

TRUNK GROU' TRUNK LEVEL : • f>EC.$W. I SOR.TYPE 
0 I 2 3 4 5 7 a 9 0 I 2 3 4 !I 11 7 8 AO Al 80 Bl DP iJ,p OS R3 

PRErERENCE • ! 
!;EC.SW LE.EL I 

lou • A B C D E 0 I 2 4 01 R2 

• • CONT~LER PROGRESS 
I GX 

CAOS$ 
HX lci:.x 

CONTROLLER TUT 
TT FA GR CLO CLI OT PC ~ r1I PB SA SB SC HO HM: PX • A B C SR AR NF TR RI 

RO 

30 35 40 45 50 55 59 
DECODER CAO!iS. fll -I DECODER TIM[-OUT ,I MARKER TIM[-OUT 

CA REC IK CRK &DT TRB CF TRL DRL RLT WT FTD MD TBO TMC TMI TM2 TM3 SIi OfFICE 

X IS IPS TB ST MS 0 I JP ILS OLS 
MARKER CROSS. Ill-/ 

K JS SM SMI SM0 TL RCK TKS TR TRL <;TR MRL TIF TOF S7 DATE 

TC 
Tel IT~ 

TB MS 1,/1!, 
TO I T2 I 2 4 7 0 I 2 3 4 s 6 7 8 9 10 II 12 13 14 ,.., 16 17 18 ICJ S6 
TC TC M. M!o 
uo I 2 3 4 5 6 7 8 Ut 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 S5 

INCOMING rRAN£ GROUP ING !iWITCH 

0 I 2 3 4 5 6 1 8 9 10 II 12 13 14 IS 16 17 18 ICJ 0 I 2 3 4 5 6 7 8 CJ 
SELECT NAG'MET 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 i 16 17 18 19 20 21 22 23 24 25 26 27 28 29 

S4 000 
S3 

S.£LECT MAGHET INC. FA., OUT. FA., T.B. CONNIOUT.CONN. INC. CONN CONN.PREF. CONTROL II JUNCTOA WALKING 
30 31 32 33 34 35 36 37 38 39 E· OEOEOEOEO CNO CNE TCB OCB ICB CHB RTA RTB RTC RTD 52 

OUTGOING FRAM£ GROUP I OUT. $WITCH 

0 I 2 3 4 s 6 7 8 CJ 10 II 12 13 i4 15 16 17 18 (CJ 0 I 2 3 4 5 6 7 8 9 SI TIME 

JUNCTOR CONTROL CHANNEL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 IS I 16 17 18 19 LO I 2 3 4 .., 6 7 8 L9 so 
JUNCTOA PATT[RH 

15 I 1& 
CHANNEL 

0 I 2 3 4 s 6 7 8 9 10 II 12 13 14 17 JPN RO I 2 3 4 5 6 7 R RCJ R8 
DECODER-MARKER T£S.T 

I LPD CLl2 NCF CHKMSK ·xps SMG 5MB R7 

i R6 

I 
i R5 

• CONT. GROUP 
F I 0 

CONTROLLER I CONTROLLER C°l'NECTOA I LK. F"A.-TENS 
, Io 

LK. f"A.-UNITS. ,1 A B C D E ' 2 3 4 5 f I 2 314 5 o I 2 t • 2 4 R4 
TAUNII GROUP TRUNK L[VIEL • • S[C .• W . I SDllt TYPE 

0 I 2 3 4 s ' 7 8 9 0 I 2 3 4 5 ' 7 8 9 AO Al BO Bl DP~ OS • PAEHAENCE 
I 0 •~e s~LE,£L 4 I 

lou ~ A 8 C D E 

R3 

R2 
• ~ CONTROLLER P"GRESS ' 

lc;x 
CROS!o 

Hx lcLx 
CONTROLLER TEST 

TT FA GR CLO CLI T PC .. C dJc PB SA SB SC !10 HM PX ~ A B C SR AR NF r11 RI 

RO 

FIG. 7 - TROUBLE RECORDER ~RDS - CONTROLLER TROUBLE NO. 3 

BELL TELEPHONE ,LABORATORIES, I N·C. FIGS. 7A 6 7B 
PRINTED IN U.S.A. 



.. 
SECTION A828.131 

0 10 15 20 25 29 

S8 
SOURCE or RECORD 

D M e OT MT TV CT I D M I D[CDDER 
TRI TR2 TRI TR2 0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 

TYPE o, R~CDRD 
s7 f!rMrTCrRDSTJMSTJRTRFTSTSDT OGT 0 

MARKER-IT DR COMB. I MARKER-TC 
I 234567890123456789 

TYPE D• R[CDRD I !!>DR. ,R. TENS 
56 RO PRO O I 2 3 4 5 6 

S5 
TRANSLATOR ENGAGED 

H EM TO TI UO I 2 3 4 5 6 

7 

7 

54 AO I 2 4 A 7 80 I 2 4 87 CO I 

5.DR.,R.uN1Ts I DP SDR. I M,PsoR. 
8 9 0 I 2 3 4 5 6 7 8 9 0 I 2 0 I 2 

DECODER CONNCCTOR 

8 U9 TO TI T 2 UO I 2 3 4 5 6 7 8 U9 CO I C2 
D[COD[R INPUT CODE 

2 4 C7 DO I 2 4 07 EO I 2 4 E7 FO I 2 4 F7 
CODE BARS 

s3 AO I 2 4 A7 80 I 2 4 87 CO I 2 4 C7 DO I 2 4 07 EO I 2 4 E7 FO I 2 4 F7 

S2 30 60 60A VO NVO 
CARD GROUP I DECODER INPUT' , LATCH MAGN[T~ I 1· 

NRO CKI crM PF TSA TSB TSC 58D1 LI L 2 L3 L4 VO 
DECODER ROUT[ ADVANCE 

SI .RA RAI RA2 RA3 GSO GSI GS2 GS3 GS4 GS5 GO GI G2 'G3 GB RLS MB RO ROIT ROTC 

NVO CGO I 2 CG4 CSI CS2 

I MKA. ROUT~ ADVANCE ~ 
RS I RS3 OF MBR ROR ! 

I OGT APP. I T~ j TP 60 TRANS.LATOR I 
SO NCA CA4 GA5 CA& IT TC ITC O I 2 TPCI O I 2 H TO Tl UO I 2 4 7 TO Tl 

d I ALTERNATE ROUTE I I ROUTING INST. 

RB tilt NAC AC AHA AFA I TO I 2 4 T7 UO I 2 4 U7 O I 2 4 

... CLASI, 
UO I 

7 I O I 

2 
·c DC 

2 

4 

4 

U7 2 
... 

1 ~ 
R7 I I CODE CONVEA!tlON a: 

NSK SK3 SK61 HN TN UN HO I 2 4 H7 TO I 2 4 T7 UO I 2 4 U7 ° 
Rli DIMI RD I TRUNK BLOCM CONNECTOR I TRUNK BLOCK I GROUP START I GROUP END 

TO I T2 UO I 2 4 U7 0 I 2 4 7 TO TI UO I 2 4 U7 TO Tl UO I 2 

0 
z 

4 U7 f 
D[CODtR ROUTING IN$TRUCTIONS I MARKER REG15'TRATION-CODE CONVEAftlON 

R5 CC CR RR FOF FMB FRO FST PCR NPCR HN TN UN HO I 2 4 H7 TO I 2 4 T7 UO I 2 4 U7 ~ 

TOLL SWITCHING SYSTEM 
NO 4A 

TROUBLE R~.CORDER CARD 

)o 
ID 

30 35 40 45 
DECOD£0R C ROS.fi PC:-1 

CA REC IK CRK 6DT TAB CF TRL DRL RLT 
MARKER CROS!o (X -J 

X IS !PS TB ST MS K 0 I JP !LS OLS JS SM SMI SMO TL RCK TKS 
TC TCI r~ , TB MS 

TO I T2 I 2 4 7 0 I 2 3 4 5 6 7 8 9 
TC TC M!, 
uo I 2 3 4 5 6 7 8 U9 20 21 22 23 24 25 26 27 28 29 

INCOMING F'AAM£ GROUP I 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 '16 17 18 19 
SELECT MAGNET 

0 I 2 3 4 5 6 1 8 g 10 II 12 13 14 15 16 17 18 19 
$ELECT MAGNET 

1;c. r;· 1 ot ';·1 \e co;N-~Tco;N- 1t~N 
30 31 32 33 34 35 36 37 38 39 -· OUTGOING FRAM£ GROUP 
0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 

JUNCTOR CONTROL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 Ill 19 
JUNCTOR PATTERN 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 JPN 

LPD Cll2 
DccoDER-MARKER nr.T ,el 

NCF CHKMSK ·xps SMG SM 

50 55 5, 
DECODER TIME-OUT ,I MARKE.A TIMt-OUT 

WT FTD MD TBD TMC nu TM2 TM3 

TR TRl STA MRL TIF TOF 
MS, 

10 II 12 13 14 l!I 16 17 18 19 
MS. 

30 31 32 33 34 35 36 37 38 39 
ING. !'.WITCH 

0 I 2 3 4 ·s 6 7 8 (I 

20 21 22 23 24 25 26 27 28 29 
CONN.PREF.CONTROL I JUNCTOA WALKING 

NO CNE TCS OCB !CB CHB RTA RTB RTC RTD 
OUT. $WITCH 

0 I 2. 3 4 5 6 7 8 9 
CHANNEL 

LO I 2 3 4 5 6 7 a LCI 
CHANNEL 

RO I 2 3 4 'I & 1 8 R9 

R4 MB RO PRO FOF FMB ;~;;; ~~~IUR~~NCJrT ODG 40G 50(; NDGI HO I 2 M:R-~;RT;;"s.~in;° c;DE T;ON~~R!olo:" 2 4 U7 I • CONT . GROUP 
F I 0 

fONTAOLLER I CONTAO,EA CONNECTOR I LK. fR.-TENS 
, Io 

LK. fR.-UNITS 

1 I A B C D E 2 3 4 SOI 3450 I 
TAANSMITTE.D-MARK[R TO !»ENDER I ,RAME IDENTIFICATION ► 

Rl M DC MF SXD LPD XOD XSG Dl.C SXR 20C ODG 40G 5DG NSK SK3 SK& IC oc rA FB re FD FE FF re; FH 
TRUNK GROUP' • G • .;RUNK ~V£L • T T 0 I 2 3 4 5 7 8 9 0 I 2 • ' 7 

DECODER PROGAUS 
R2 CKG HTK SM! SMC CK3 CCK CBK NCT NC VCR COPI COP2 ARST CAK HBA SMCO TID TBY nA~ RHC R6D TCK 60K IT TC RCRR ME RCO RCA HBI 

PREFER£ NC[ • A e C D E 
Dl!CODCA PROGRU,S I I MARKER PROGR[!>S 

RI OCBDC82 ATB GPL ARS TCO TKSRDRL DAL RLT CHKI CKG ACK TCK TBK GCK TKS SCT ATB TB SG OCK ICK OFK IFK SK • • CONTROLLER PROGRE~ 
lc;x 

CROSS 
TT FR GR CLO CLI OT PC ore OTC PA PB SA Si SC HO HM PX sx 

MARKER PROGAES.S I MKR.-SOA. TAANSMITTINCi 1 
RO AK BK CK CHS A C HMG GCT TR TIRI CONI MT B OSCMRL RLICLA CLB CLC CDA SKA HA HB TA TB UA UB TSA DGAIA&m 

FIG. 8 - TROUBLE RECORDER CARD - CONTROLLER TROUBLE NO. 4 

0 10 15 20 25 29 

SB 
SOURCE Of' RECORD 

D M ! OT MT TV CT 2 3 4 5 6 
DECODER 

7 8 9 10 II 12 13 14 15 16 17 
TYPE Of R[CORO MARKER-IT 0~ COMB. 

S 7 r Ir MFT CFR DSTI MST! RTRF TST SOT OGT O I 2 3 4 5 6 7 8 2 
MARKER-TC 

3 4 S 6 7 8 9 
TYPE 0, RECORD I $DR. ,R. TENS 

S6 RO PRO O I 2 3 4 5 6 7 8 9 0 I 2 
SOR. FR. UNITS 

3 4 5 6 7 8 
I OP SOR. I MFP SOR. 

9 0 I 2 0 I 2 

S5 
TRANSLATOR [NGAG[D 

H EM TO TI UO I 2 3 4 5 6 7 8 U9 TO TI T 2 UO 
DECODER CONNEGTOA 

2 3 4 5 6 7 8 U9 CO I C2 • 
DtCOOLR INPUT CODE 

54 AO I 2 4 A 7 BO I 2 4 87 CO I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 ro I 2 4 f7 

S3 AO 2 4 A7 80 2 4 87 co 
COD[ BARS 

I 2 4 C7 DO I 2 4 07 EO I 2 4 E7 ro 4 F7 2 

S2 30 60 6DA VO NVO 
DECODER INPUT 

NRO CKI CFM PF 
I LATCH MAGNETS I 

TSA TSB TSC 5BDI LI L 2 L3 L4 
DECODER ROUTE ADVANCE 

I CARO GROUP 

VO NVO CGO I 2 CG4 

I 
lcs1 cs2 2 

MKR. ROUTE· ADVANCE w 

SI .RA RAI RA2 RA3 GSO GSI GS2 GS3 GS4 GS5 GO GI G2 G3 GB RLS MB RO ROIT ROTC RS I RS3 or ·MBR ROR ~ ... I OGT APP. I TS I TP 6D TRAN~LATOR I 
SO NCA CA4 GA~ CA6 IT TC ITC O I 2 TPCI O I 2 H TO Tl UO I 2 4 7 TO Tl uo 

1 I o 

2 4 U7 2 
I I ALTERNATE ROUT[ I I ROUTING INST. 

RB tDLdNAC AC AHA AFAI TO I 2 4 T7 UO I 2 4 U7 0 I 2 4 
·c DC 

2 4 

R7 I I CODE COHV[R,-,ION a. 

1--~--~-~~~~~~=~Nc=S;c.K--'S"'l<-=.3,-=Sc..cK-=--61c'cHc"N'="T-'=N.,..c=,Uc-'N~H~O=--r-~1_=2---=--=-4 =c:H'-"7=-'-T~O~l~~2c.....,--~4_T~7~Uc-::Oc=c-c~I -==2':-_4~~U.,7 ~ 
I I 1:RUNK BLOCK CONNECTOR I TRUNl'C. BLOCK I GROUP !tTART I GROUP ENO z 

Rli DIMI RD TO I T2 UO I 2 4 U7 0 I 2 4 7 TO Tl UO I 2 4 U7 TO Tl UO I 2 4 U7 ~ 
OECOO[A ROUTING INSTAUC TIONS I MARKER A[GlftTRATION-COOE GONV[RSION 

R5 CC CA RR FOF FMB rRO FST PCR NPCR HN TN UN HO I 2 4 H7 TO I 2 4 T7 UO I 2 4 U7 ~ 

I 

TOLL SWITCHING SYSTEM 
NO 4A 

TROUBLE RECORDER CARD 

)o .. 

30 

CA REC 

X IS 
TC 
TO I 
TC 
uo I 

0 I 

0 I 

30 31 

0 I 

0 I 

0 I 

LPD CLl2 

35 40 45 
DECODER CAO!oS (X -J 

IK CRK 60T TRB er TRL DRL RLT 
MARKER CAO!,$ JX -/ 

!PS TB ST MS K 0 I JP !LS OLS JS SM SMI SMO !TL RCK TKS 
Tcj r~ TB ,.,,. 

! 

T2 I 2 4 7 0 I 2 3 4 5 16 7 8 9 
TC M~ 

2 3 4 5 6 7 8 U9 20 21 22 23 24 25 26 27 28 29 
INCOMING FRAM£ GROUP 

' 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 
SELECT MAGNET 

2 3 4 s 6 1 8 9 10 II 12 13 14 IS 16 17 18 19 
SELECT MAGNET ING. r;·1 Ot F;rrcc;NOtCO;N ltC~• 

32 33 34 35 36 37 38 39 E 
OUTGOING FRAME GROUP 

2 3 4 5 6 1 8 9 10 II 12 13 14 I~ '16 17 18 19 
JUNCTOA CONTROL 

2 3 4 ~ 6 7 8 9 10 II 12 13 14 15 16 17 18 Ill 
JUNCTOR PATTERN 

2 3 4 5 6 7 8 9 10 II 12 13 14 IS 16 17 JPN 
OECOD[A- MARt(.[R TES.T 

NCF CHKMSK XPS SMG SMB 
' 

I 

2 • • 2 • $EC.SW . I ~TYPE 
AO Al Rn Bl DP 05 

SEC.SW. L[VlL I 
IDu • n I 2 3 4 DL 

Hx lcLx 
CONTROLLER TE$T 

A B C SR AR NF TR 

50 55 59 
DtCODER TIMC-OUT I MARKE.A TIME-OUT 

WT FTD MD TBO TMC TMI TM2 TM3 

TR TRL STA MRL TIF TOF ... ,. 
10 II 12 13 14 ,~ 16 17 18 19 

... $ 
30 31 32 33 34 35 36 37 38 39 

ING. !>WITCH 

0 I 2 3 4 5 6 1 8 9 

20 21 22 23 24 25 26 27 28 29 
CONN.PREF.CONTROL I,' J"'NCTOR WALKING 

::NO CNE TCB OCB !CB CHB RTA RTB RTC RTD 
OUT. S.W ITCH 

0 I 2. 3 4 5 6 7 8 9 
CHANNEL 

LO I 2 3 4 5 6 7 8 L9 
CHANNEL 

RO I 2 3 4 .. 6 1 8 RCI 

R4 MB RO PRO FOf FMB ;;;;; ~~~ISTA::~c;CLCT ODG 4DG 5DG NDGI HO I 2 M:A-~;" T;;N!o~ITT;° c;D\;oN:~R!o'7" 2 4 U7 i • CONT. GROUP 

F I 0 
CONTROLLER I !ONTROLLER COHNEGTOCI I LK. FR.-T£N$ 

~lo 
LK.F'A.-UNITS 

, I A B C D E ' 2 3 4 5 I 2. 3 14 5 0 I 2 t • 2 • 
TRANSMITTEO--MAAK[R TO S,[ND[A I FRAME IDENTIFICATION ► 

R3 M DC Mr SXD LPD XOD XSG DLC SXR 20C ODG 40G 50G NSK SK3 SK6 IC oc FA FB re FD FE FF FG rH • TRUNK GROUP • TRUNK LEVEL ~EC.SW. I SOR TYPE 

0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 ,, 7 8 Q AO Al BO Bl DP 1/Jp 05 
DECODER PAO GR E&S. 

R2 CKG HTK SM! SMC CK3 CCK CBK NCT NC VCR COPI COP2 ARST CAK HBA SMCO TIO TBY DB5 RHC R6D TCK 60K IT TC RCRR ME RCD RCA HBI 
PREFERENCE. $EC.SW. LEVEL I 

lou • A B C D E 0 I 2 3 4 DL 
DtCODER PROGRESS I I MARKER PROGRE~S. 

RI DCBDCB2 ATB GPL ARS TCD TKSRIIRL DRL RLT CHKI CKG ACK TCK TBK Gel< TKS SCT ATB TB SG OCK !CK OFK IFK SK • • CONTROLLER PROGA£$5 
I 

I GX 
CROSS 

HX lcLx 
CONTROLLER TE~T 

TT FR GR CLO CLI OT PC OTC OTC PA PB SA SB SC HO HM I PX sx A B C SR AR NF TR 
MARKER PAOGRE&S I MKR -SID~ TRANSMITTING I 

RO AK BK CK CHS A C HMGGCT TR TIRICONIMT B OSCMRL RLICLA CLBCLCCDA SKA HA.KB .. TA TB UA UB TSA DGAIR6Dl 
I 

FIG. 9 - TROUBLE RECORDER CARD - CONTROLLER TROUBLE NO. 5 

BELL TELEPHONE LABORATORIES, INC. 

PRINTED IN U.S.A. 
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SECTION A828.131 

0 10 15 20 25 29 

SIi D M 
SOURCE or R(CORO 

! DT MT TV CT 7 8 
D[COD[R 

9 10 II 12 13 14 15 16 17 
f'IP[ or R[CORO MAAK[A-TC I 

s 7 nr MH CfR DSTIMSTI RTl\f TST SOT OCT 0 
MARK[R-IT OR COMB. 

1234567 8 2 3 4 5 6 7 8 9 TOLL SWITC~ING SYSTEM 
TYPE or RtcoRo I SDA rR TtNs S.Dfi. f'R. UNITS I DP SDA. I M•P SDR. 

Sti RO PRO O I 2 3 4 5 6 
TRANSLATOR [~GAGCD 

S5 H EM TO TI UO I 2 3 4 5 6 

7 

7 

8 9 0 2 3 

8 U9 TO TI T 2 UO 
D[COD[R INPUT COD[ 

4 

I 

5 6 7 
DECODE.A 

2 3 4 

8 9 0 I 2 0 I 2 
CONNECTOR 

5 6 7 8 U9 CO I CZ 

S4 AO I 2 4 A 7 BO I 2 4 B7 CO I 2 4 C7 DO I 2. 4 D7 EO I 2 4 E7 FO I 2 4 f7 

I 
GODE SAR!t 

Sl AO I 2 4 A 7 BO I 2 4 B7 CO I 2 4 C 7 DO I 2 4 D7 EO I 2 4 E7 FO 2 4 f7 

SZ 3D 6D 6DA VO NVO 
DECODER INPUT I LATCH MAGNET5i I 
NRO CKI CfM Pf TSA TSR TSC 5BDI LI L2 L3 L4 

I CARO GROUP 

VO NVO CGO I 2 CG4 lcs1 csz 
DECODER ROUTE ADVANCE 

SI RA RAI RAZ RA3 GSO GSI GS2 GS3 GS4 GS5 GO GI CZ Cl GB RLS MB RO ROil ROTC 
I MKR. ROUT[ ADVANCE 

RS I RS3 OF MBR ROR 

2 
w 

" ., .. I OGT APP. j T~ I TP eo TAAN~LATOR 

SO NCA CA4 GA5 CA6 IT TC ITC O I 2 TPCI O I 2 H TO Tl UO I 2 4 7 I TO Tl uo 

1 I o 

2 4 

4 

U7 ~ 
I I ALTfANA.TE ROUTE I I ROUTING INST. 

RB r"Jll rlNAC AC AHA ArA TO I 2 4 T7 UO I 2 4 U7 0 I 2 4 
·c: DC: 

2 
;:: 

7 ~ 

" R7 I 
I COD[ CONV[ll!,ION 

NSK SK3 SK&I HN TN UN HO I 2 4 H7 TO I 2 4 T7 UO I 2 4 U7 ° 
0 z I TRUNK BLOCK GONNCCTOA I TRUNK BLOCK I GROUP !tTlt.AT I GROUP END 

TO I TZ UO I 2 4 U7 0 I 2 4 7 TO Tl UO I 2 4 U7 TO Tl UO I 2 
D[CODCR ROUTING INSTRUCTIONS I MARKER R[GISTR,.TION-COD[ CONVUISION 

Rr, DIM' RD 4 U7 ~ 

R5 CC CR RR fOFFMBFROFST PCRNPCR HN TN UN HO I 2 4 H7 TO I 2 4 T7 UO I 2 4 U7 ~ 
MARKER REGIS.TRATION I MKR.•$0A. TRAN~MITTED CODE CONV[~ION 

R4 MB RO PRO FOF rt,1B FRO FST HLD Ml.CT Q.CT ODG 4DG w: NDGI HO I 2 4 H7 TO I 2 4 T7 11n I 2 4 U7 

m 

i 
TAANS.MITTED-MAAK[R TO !l,[NO[A I f'RAMI. IDENTIFICATION 

R3 M DC Mr SXD LPD XDD XSG DLC SXR ZOC ODG 4DG SOC NSK SK-3 SK6 IC OC FA FB FC FD FE FF 
.. 

FG FH 
D[CODER PROGRE!o!i 

R2 CKG HTK SMI SMC CK3 CCK CBK NCT NC VCR COPt COP2 ARST CAK HBA SMCO TIO TBY DR<: RHC R6D TCK 6DK IT TC RCRR ME RCO RCA HRI 
DI CODE A PAO GR[$,$ I I MARKE A PAOGRE,.ft 

RI DCBDCBZ ATB CPL AAS TCD TKS RDRL DRL RLT CHKI (KG RCK TCK TBK GCK TKS SCT ATB TB SC OCK ICI\ OfK IFK SK 
"'"AKER PROGR[!,!, I MKN.-!>DA. ,AAN!oMl,TING I 

RO AK BK CK CHS A C hMG GCT TR TIRI CONI MT B OSCMRL RLICLA CLB CLC CDA SKA HA HB TA TB UA UB TSA DGAIR&III 

NOj 4A 
TROUBLE REfORDER CARD 

► m 

30 35 40 45 50 55 59 
DECODER CROH fX -J DECODER TIME-OUT ,I MARICE A TIMl • OUT 

CA REC II\ CRK 6DT TRB Cf TRL DRL RLT WT FTD MD TBO TMC TMI TM2 TMJ 
MARK[R CAO!oSIX-j 

X IS JPS TB ST MS K 0 I JP ILS Ol.5 JS SM SMI SMO TL RCI\ TKS TR TRL STR MRL TIF TOF 
TC TC' r~ TB MS. M• 
TO I T2 I 2 4 7 0 I 2 3 4 5 6 7 Q 9 10 II 12 13 14 ,,, 16 17 18 19 
TC TC MS ,u 
uo I 2 3 4 5 6 7 8 U9 20 21 22 23 24 25 26 27 28 29 30 31 32 B 34 35 36 37 38 39 

INCOMING FRAME GROUP INC. SWITCH 

0 I 2 3 4 5 6 1 8 9 10 II 12 13 14 15 16· 17 18 19 0 I 2 3 4 ,, II 7 8 II 
SELECT MAGOIET 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 
$[LECT MAGNET INC. FR. I OUT. FR.I T.B.CONN.OUT.CONN. INC. C,OIIN CONN.fRtF'.CONTAOL I JUNCTOA WALKING 

30 31 32 33 34 35 36 37 38 39 .EOEOEOEOEO NO CNE TCB OCB ICB CHB RTA RTB RTC RTD 
OUTGO ING FRAM[ GROUP OUT. S.WITCH 

0 I 2 3 4 5 6 7. 8 9 10 II 12 13 14 . 15 16 17 18 19 0 I 2 3 4 s 6 7 8 9 
JUNCTOR CONTROL CHANNEL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 ,,, 16 l7 18 Ill LO I 2 3 4 ,, 6 7 8 LIi 
JUNCTOR PATTERN CHANNEL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 JPN RO I 2 3 4 or; 6 7 R RII 
DECODER-MARKER TU,T 

LPD CL12 NCF CHI\MSI\ ·xps SMC SMB 

• CONT. GROUP 
F I 0 

CONTROLLER I CONTROLLER CON~CTOR I UC. fA.-TENS 

,10 
LK. fR -UNITS 

1 I A B C D E • 2 3 4 5!123'450 I 2 • • 2 • 
TRUNK GROUP' TRUNK LEVEL • • $EC.SW . I S,DR.T'f'PE 

0 I 2 3 4 5 7 8 9 0 I 2 3 4 'I ~ 7 8 9 All Al BO Bl DP .J,p OS 

• PREHR[NC[ 
I 

&EC.SW. L[Y[L I 
lnu • A B C D E o I 2 4f 4 DL • • • CONTROLLER PROGR[U 

lex 
cnon 

Hx lcLx 
CONTAOL.LER TE&T 

TT FR GR CLO CLI OT PC DTC OTC PA. PB SA SI SC HO HM PX sx A B C SR AR NF TR 

FIG.10 - TROUBLE RECORDER CARD I• CONTROLLER TROUBLE NO. 6 

S8 

57 

S6 

55 

54 

S3 

52 

51 

so 

R8 

R7 

R6 

R5 

R4 

R3 

R2 

RI 

RO 

0 10 15 20 25 29 
SOU RC [ or A [CORD 

ITR1°rR2 TRIMTR21 0 
DECODER 

D M ! OT MT TV CT I 2 3 4 5 r, 7 8 g 10 II 12 13 14 15 16 17 
T'f PC Of ACCORD MARK[R-JT OR COMB. 

9 I o 
MARKER-TC 

FIF MFT CfR DSTI MST! RTl\f TST SOT OCT 0 I 2 3 4 5 6 7 8 I 2 3 4 5 6 7 8 9 
TYPC or RECORD\ !,DR. FR.TENS ~DR, rR. UNIT 5 I or> s DR. I MFP SDR. 
RO PRO 0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 8 9 0 I 2 0 I 2 

TRAN~LATOR [NGAGEO DE,ODER CONN[CTOR 

H EM TO Tl uo I 2 3 4 5 6 7 8 U9 TO Tl T2 uo I 2 3 4 5 6 7 8 U9 co I CZ 
DECODER INPUT CODE 

AO I 2 4 A7 BO I 2 4 B7 co I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 FO I 2 4 f7 
CODE BARS 

AO I 2 4 A7 BO I 2 4 B7 co I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 FO I 2 4 f7 
D[CODER INPUT ,I LATCH MAGNET$ I 

lvo 
CARD Ci, ~OUP 

lcs1 3D 6D &DA VO NVO NRO CKI crM Pf TSA TSB TSC 5BD LI L 2 L3 L4 NVO CGO I 2 CG4 csz 
DECODER ROUTE ADVANCE I MICR.ROUT! ADVANCE 

RA RAI RA2 RA3 GSO GSI GS2 GS3 GS4 GS5 GO GI G2 Cl GB RLS MB RO ROIT ROTC RS I RS3 OF MBR ROR 

II OGTAPP. I T!, 
TPCI 0 

TP 60 TAAN!tLATOR 

1 ho 
CLAS!$ 

NCA CA4 GAS CA& IT TC ITC 0 I 2 I 2 H TO Tl uo I 2 4 Tl uo I 2 4 U7 

Ol.dNAC AC AHA AFAI TO 
ALT[RNATE ROUTE 

U7 I 
I ROUTING INST. 

1 I o 
·c DC 

I 2 4 T7 uo I 2 4 0 I 2 4 I 2 4 7 

!NSK SK3 SK61 HN 
COD[ CONV[A!>ION 

TN UN HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 

DIMI RD I TO 
TRUNK BLOCK CONNCCTOR I TRUNK BLOCK 

7 I TO 
_G.ROUP $TART 

u1 I TO 
GROUP END 

I T2 uo I 2 4 U7 0 I 2 4 Tl uo I 2 4 Tl uo I 2 4 U7 
DCCOOER ROUTING INSTAIJC TIONS 

IHN TN UN 
htARKEA REGUtTAATION-COD£ CONVERSION 

cc CR RR fOF FMB FRO FST PCR NPCR HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 
h1ARK[A REGISTRATION J MKA.-$0A.TAAN$MITTEO CODE CONV[A5110N 

MB RO PRO rOF FMB FRO rsT HLD Ml.CT QCT OOG 4DG 50G NOG HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 
TAAN$MITT£0-MARK[R TO S[NO[R I IC 

FRAM[ ID[NTlflCATION 

M DC MF SXD LPD XDD XSG DLC SXR ZOC ODG 4DG 5DG NSK SK3 SK6 oc FA FB FC FD fE FF FG FH 
DECODER PROGRESS 

CKG HTK SM! SMC CK3CCK CBK NCT NC VCRCOPICOP2ARSTCAK HBASMCOTIO TBY DBS RHC R6D TCK 60K IT TC RCRR ME RCD RCA HBI 
DECOO[R PAOGR[!,$ 

lcHKI 
MARKER PROGR£SS 

DCB DCB2 ATB CPL ARS TCD TKS RDRL DRL RLT CKG RCK TCK TBK GCK TKS SCT ATB TB SC OCK !CK OFK IFK SK 
~- MARKE~ PAOG ~ [ $5, . II MKA.-$DR. TRANSMITTING 

UB TSA DGAIRIIDT AK BK CK CHS A C HMG CC T TR TIRI CONI MT B OSCMRL RL CLA CLB CLC CDA SKA HA HB TA TB UA 

2 .. 
" " .. 
z 
!! .. 

TOLL SWITCHING SYSTEM 

TROUBLE ~~t~~DER CARD 

" " 
II 
0 
0 z 

~ .. 
.J .. 
:, 
0 

" .. 

► .. 

30 35 40 45 50 55 59 
DECODER CAOS.$ IX -J DECODER TIME-OUT ii MAAtc[A TIMC-OUT 

CA REC IK CRK 6DT TRB Cf TRL DRL RLT WT FTD MD TBO TMC TMI TM2 TM3 
MARKER CAO!>& (M -) 

X IS JPS TB ST MS K 0 I JP ILS Ol.5 JS SM SMI SMO TL RCK TKS TR TRL STR MRL." Tlf TOf 
TC 

TC:' IT~ 
TB M'- !,1!, 

TO I T2 I 2 4 7 0 I 2 3 4 5 6 7 8 CJ 10 II 12 13 14 15 16 17 Ill 19 TC TG MS t.AS 
uo I 2 3 4 5 6 7 8 U9 20 21 22 23 24 25 26 27 211 29 30 31 32 33 34 35 36 37 38 39 

INCOMING F"AAME GROUP INC. SWITCH 

0 I 2 3 4 5 6 7 II 9 10 II 12 13 14 15 16 17 18 19 0 I 2 3 4 ,, 6 7 8 9 
SELECT MAGNET 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 
S.ELECT MAGNET INC. 

F;-1 ot Firtco;N~Tco;N 't";" CONN.PREF.CONTROL ,I JUNCTOR WALKING 
30 31 32 33 34 35 36 37 311 39 E CNO CNE TC 8 OC B !CB CHB RTA RTB RTC RTD 

OUTGOING FRAME GROUP OUT. S,W ITCH 

0 I 2 3 4 5 6 7 8 g 10 II 12 13 14 15 16 17 18 19 0 I 2 3 ·4 5 6 7 8 9 
JUNCTOR COHTAOL CHANNEL 

0 I 2 3 4 5 6 7 II CJ 10 II 12 13 14 15 16 17 18 Ill LO I 2 3 4 5 6 7 8 L9 
JU NC TOA PATTERN CHANNEL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 JPN RO I 2 3 4 5 6 7 8 R9 
DECODER- MARKER TE&T 

LPD CLl2 NCF CHKMSK ·xps SMC SMB 

• CONT. GROUP 
r I o 

CONTROLLER I C.ONTROLLER CON~ECTOR I LK. FR.-TtNS TI o 
LK. FA.-UNITS 

1 I A 8 C D E 
' 2 3 4 501.3450 I 2 • • 2 • TRUNK GROUP TAUNIC LEVEL • • !:tEC..SW . I !tDR.l'f P[ 

0 I 2 3 4 5 f 7 8 9 0 I 2 3 4 5 6 7 8 Q AO Al 80 Bl DP t.4'P OS PR[F[A[N(.£ • 0 s~c s~ LE.EL 4 I lou t A B C D E 
• • CONTROLLER PROGAE$S. 

IGx 
CROSS 

Hx lcLX 
CONTROLLER TEST 

TT FR GR CLO CL I OT PC it,c ~ ill PB SA SB SC HO HM PX sx A B C SR AR NF TR 

FIG, fl • TROUBLE RECORDER CARD - CONTROLLER TROUBLE NO. 7 

--SIi 

S7 

S6 

S5 

$4 

S3 

S2 

SI 

so 

RB 

R7 

R6 

RS 

R4 

R3 

R2 

RI 

RO 

SB 

S7 

S6 

S5 

S4 

S3 

S2 

SI 

so 

R8 

R7 

R6 

RS 

R4 

R3 

R2 

RI 

RO 

OrFICC 

DATE 

000 

TIM[ 

orr1c£ 

DATE 

000 

TIM[ 

BELL TELEPHONE LABORATORIES, INC. FIGS.JO a 11 

PRIN ff.D IN U S A 



r 

SECTION A828. I 31 

S8 
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so 
R8 
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R5 

A4 
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RO 

0 10 15 20 25 29 
!ACE or RECORD 

ITR1°rR2 TRIMTR21 O 
DECODER 

D M OT.MT TV CT I 2 3 4 .. 6 7 8 9 10 II 12 13 14 15 16 17 
TYPE or RECORD MAAKER•IT OR COMB. 

, I o 
.MARKER-TC 

r rr MFT CfR DSTl MST! Rlllf TST SOT OGT 0 .I 2 3 4 5 6 7 8 I 2 3 4 5 6 7 8 9 
TYPE o, RECORD I !ODA. rA. TENS !ODR.rR.UNITS., 

1 
11P SDR. 

1 
111rP sDR. 

RO PRO 0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 8 9 D I 2 0 I 2 
TRAN!ILATOfil ENGAGED DECODER CONNECTOR 

H EM TO Tl uo I 2 3 4 5 6 7 8 U9 TO TI T2 uo I 2 3 4 5 6 7 8 U9 co I C2 
DECODER INPUT CODE 

AO I 2 4 A7 80 I 2 4 87 co I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 ro I 2 4 f7 
CODE BARS 

AO I 2 4 A7 80 I 2 4 87 co I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 fO I 2 4 f7 
DECODER INPUT ii LATCH MAGNEn I 

lvo 
CARD GROUP 

lcs1 ·cs2 30 6D 6DA VO NVO NRO CKI CfM Pf TSA TSB TSC 580 LI L2 L3 L4 NVO CGO r 2 CG4 
DECODER ROUTE ADVANCE 

I 
MKA. ROUTE ADVANCE 

.RA RAI RA2 RAJ GSO GSI GS2 GS3 GS4 GS5 GO GI G2 G3 GB RLS MB RO ROIT ROTC RS I AS3 Of MBA ROR 
I OGTAPP. .I Tf, 

TPCI 0 
TP &D TRANSLATOR 

7 ITO 
CLAloS 

HCA CA4 GA5 C/46 IT TC ITC 0 I 2 I 2 H TO Tl uo I 2 4 Tl uo I 2 4 U7 

CllldNAC AC AHA AfAI TO 
ALTERNATE ROUT.£ 

U7 I lo 
ROUTING INST. 

1 I o 
·c DC 

I 2 4 T7 uo I 2 4 I 2 4 I 2 4 7 

INsK su SK&! HN TN UN HO 
COOi CONVER!olON 

ll 2 4 H7 TO I 2 4 T7 UQ I 2 4 U7 

DIMI RD I To 
TRUNK BLOCK CONNECTOR I TRUNK BLOCK I GROUP START 

u1 I TO 
GJl.»uP IND 

I T2 uo I 2 4 U7 0 I 2 4 7 TO Tl uo I 2 4 Tl uo I 2 4 U7 
DECODER ROUTING INSTAUC TIONS 

IHN TN UN HO 
NARKEA REGlfoTIIATION-CODE CONVERSION 

cc CR RR ror fMB fRO fST PCR NPCR I 2 • H7 TO I 2 4 T7 uo I 2 4 U7 
MARKEii AEGl:lTRATION ,I MKR.·SOR. TRANSM.'TTED CODE CONVIA:llON 

MB RO PRO fOf rto'IB FRO fST Ml O ML.CT rJ l"T ODG 40G -.nr. NDG HO I 2 4 H7 TO I 2 4 T7 un I 2 4 U7 
TRANSMITTEII-MARKEA TO HNDEA 

I IC 
rAAME IDENTIFICATION_ 

M DC Mf SXD LPD XOD XSG DLC SXR 20C ODG 40G 50G NSK SK3 SK6 OC fA re re FD FE FF FG FH 
DECODER PROGREW. 

CKG HTK SMI SMC CK3 CCK CRK NCT NC VCR C.0PI COP2 ARSTCAK HBA SMCO TIO TBY NI<: RHC RID TCK &DK IT TC ACRR ME RCD RCA HRI 
DECODER PROGIIEH 

lcHKI 
MARKER PROGAEH 

DCB DC82 ATB GPL ARS TCD TK'I RDRL DRL RLT CKG RCK TCK TBK GCK TKS SCT ATB TB SG OCK ICK OfK IFK SK 
MARKER PROGRESS 

I 

I 

I 

TOLL SWIT¢HING SYSTEM 

Nr. 4A 
TROUBLE ·RI CORDER CARD 

z 
w ,. 
" .. 
z 
0 
;:: 
u 

" IZ 
0 
0 z 

~ .. .., 
m 

a .. 

I 

.. 
m 

30 35 40 45 so 55 59 
DECODER CROi.S. IX '."I DECODER TIME•OUT ii MAAIC£A TIMt•OUT 

CA R£C IK CRII 6DT TRB Cf TRL DRL RLT WT FTD un TBO TMC TMI TM2 TM3 
MARKER CRDS• IX -J 

X IS IPS TB ST MS K 0 I JP ILS OLS JS SM SM( SMQ1 TL RCK TKS TR TRL STA MRL TIF TOF 
TC TCI r~ Tl .... ~ I • 

M!o 
TO I T2 I 2 4 7 0 I 2 3 4 r a 9 10 II 12 13 14 l!ii 16 17 16 19 
TC TC IIIS. MS. 

-UO · 1 2 3 4 5 6 7 8 U9 20 21 22 23 24 25126 27 28 29 30 31 32 33 34 3~ 36 37 38 39 
INCOMING FRAME GACIUP INC. &WITCH 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 IS : 16 17 18 19 0 I 2 3 4 "!ii 6 7 8 9 
KLECT l'A~NET 

0 I 2 3 4 !I 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 2S 26 27 28 29 
S.ELECT -,AGIIET 1Nc. rR. I ouT. FA.I T.e.cONII-DU-T.coNN. 1Nc.C01111 CONN.PAEV.CONTAOL II JUNCTOA WALKING_ 

30 31 32 33 34 35 36 37 38 39 EOE O E-O•E OE 0 NO CNE TCB OCB (CB CHB RTA RTB RTC RTD 
OUTGOING FRAME GROUP OUT. &WITCH 

0 I 2 3 4 5 6 7 8 9 10 ti 12 13 14 IS 16 17 18 19 0 I 2 3 4 s 6 7 8 9 
JUNCTOA CONTROL CHANNEL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 ,., 16 l7 IB 11 LO I 2 3 4 .. 6 7 8 L9 
JUNCTOA PATTERN CHANNEL 

0 I 2 3 4 s 6 7 8 9 10 II 12 13 14 15 16 17 JPN RO I 2 3 4 !', s 7 a RI 

LPD CLl2 
DECODER - MARKER TE&T WAI 

NCF CHKMSK ·xps SMG 

• CONT. GROUP 
F I 0 

CDNT•OLLIII I CONTROLLER CIJ!INECTOA I LK. FR.•TEN• 
TI o 

LIi. VR.•UHITS 
1 I A B C D E • 2 l 4 5 f I 2 3'4 S l'l I 2 • , 2 • 

• TRUNK GROUP TRUNK 'VtL • l,EC.1,W. i SOR.TYPE 
0 I 2 3 4 5 6 7 8 g 0 I 2 3 4 . II 7 a 9 All Al 110 Ill DP ua, OS 

PRU"EAE NC£. SEC .• W.LE.EL I 
lou : A· 8 C D E O I 2 4 

• • • CONTROLLER PROGRESS • • : 

IGx 
CROSS. 

Hx lctx 
CONTROLLER TUT 

TT FR GR CLO CLI OT PC dPc dPc Iii. PB SA s-a SC HO HM PX sx A R C SR AR NF TR 

AK BK CK CHS A C • HMG GCT TR TIRI CONI MT 
.1: MKN.·auft.TRANfoMITTINOi Jlllilll 

B 05CMRL RL CLA CLB CLC CDA SKA HA HB TA· TB UA UB TSA DGA 

FIG. 12 - TROUBLE RECORDER C~RD - CONTROLLER TROUBLE NO. 8 
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SI 
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R7 
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R5 

R4 

R3 
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RO 

0 10 15 20 25 29 
SOURCE or RECORD 

ITR1°rR2 TRl
111

TR21 0 
DECODER 

D M • DT MT TV CT I 2 3 4 .. 6 7 B 9 10 II 12 13 14 15 16 17 
TYPE Of RECORD MARKER· IT OR COMB. 

, I o 
MARKER-TC 

r rr MFT CFR DSTI MST! Rlllf TST SOT OGT o. I 2 3 4 5 6 7 8 I 2 3 4 5 6 7 8 9 
TYPE o, A[COA D I SDII. fR. TENS SOR. fR. UNITS I PP SDA. I M•P SDA. 
RO PRO 0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 8 9 0 I 2 0 I 2 

TAAN~LATOA ENGAGED DECODER CONNECTOR 
H EM TO Tl uo I 2 3 4 5 6 7 8 U9 TO Tl T2 uo I 2 3 4 5 6 7 8 U9 co I C2 

DECODER INPUT CODE 
AO I 2 4 A7 80 I 2 4 87 co I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 FO I 2 4 f7 

CODE BARS 
AO I 2 4 A7 80 I 2 4 87 co I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 FO I 2 4 F7 

DECODER INPUT 11 LATCH MAGNET!, I 
lvo 

CARD GROUP 
lcs1 3D 6D 6DA VO NVO NRO CKI CFM PF TSA TSB TSC SBD LI L2 L3 L4 NVO CGO I 2 CG4 CS2 

DECODER ROUTE ADVANCE 
I 

MKR.ROUTE ADVANCE 
.RA RAI RA2 RA3 GSO GSI GS2 GS3 GS4 GSS GO GI G2 G3 GB RLS MB RO ROIT ROTC RS I RS3 OF MBR ROR 

I OGTAPP. .I T!O 
TPCI 0 

TP 6D TRAN1oLATDR 
7 I TO 

CLASS 
HCA CA4 GA5 CA& IT TC ITC 0 I 2 I 2 H TO Tl uo I 2 4 Tl uo I 2 4 U7 

tDLdNAC Ac AHA ArAI TO 
ALTERNATE ROUT[ 

U7 I lo 
ROUTING INST. 

1 I o 
·c DC 

I 2 4 T7 uo I 2 4 I 2 4 I 2 4 7 

'NSK SK3 SK&I HN 
c;ooi: CONVER1olON 

TN UN HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 

DIMI RD I To 
T~UNK BLOCK CONNECTOR 

U7 I 0 
TRUNK BLOCK 

7 I TO 
GROUP 1,TAAT 

u1 I TO 
GROUP £ND 

·1 T2 uo I 2 4 I 2 4 Tl uo I 2 4 Tl uo I 2 4 U7 
OECODl:A AOUTI NG INftTAUC TIONS 

I HN TN UN HO 
MAAKECI REGll,TAATION-CODE CONVER!olON 

cc CR RR FOF FMB FRO FST PCR NPCR I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 
HAAKER AEGl$TAATION ,I MKA.-ftDA.TAANl,MITTED CODE CONVEA!IION 

MB RO PRO FOF fMB FRO FST HLD Ml.CT CLCT OOG 4DG 5DG NDG HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 
TAANSMITTED--MAAKER TO ~ENDER 

I IC 
FA AME IDENTIFICATION 

M DC Mr SXD LPD XDD XSG DLC SXR 20C ODG 4DG SDG NSK SK3 SK& OC FA FB FC FD FE FF FG FH 
DECODER PROGAEloS 

CKG HTK SMI SMC CK3 CCK CBK NCT NC YCRCOPI COP2 ARSTCAK HBA SMCOTID TBY DBS RHC R6D TCK 6DK IT TC RCRR ME RCD RCA HBI 
DECODER-PROGAE1o1o 

lcHKI 
MARKER PAOGA[,._ft 

DCB DCB2 ATB GPL ARS TCD TKS RDRL DRL RLT CKG RCK TCK TBK GCK TKS SCT ATB TB SG OCK ICK OFK IFK SK 
MARKER PAOGAE!U .II MKR.-!.OA. TAAN!.MITTING ~11 

AK BK CK CHS A C HMG GCT TR TIRI CONI MT B OSC MR L RL CLA CLB CLC CDA SKA HA HB TA TB UA UB TSA DGA R6DT 

I 
I 

TOLL SWIT~HING SYSTEM 
NO. 4A 

TROUBLE RECORDER CARD 

2 .. ,. 
" .. 
z 
!! .. 
u 

" a: 
0 
Q 
z 

~ .. .., 
ID 
:, 
0 
a: .. 

.. .. 

30 35 40 45, 50 55 59 
DECODER CAOH rx :-J DECODER TIME-OUT ,1 MARKER TIME-OUT 

CA REC IK CRK 6DT TRB CF TRL DRL RLT \VT FTD MD TBD TMC TMI TM2 TM3 
MARKER CRO!o1o IX-) 

X IS IPS TB ST MS K 0 ( JP (LS OLS JS SM SM( SM0 TL RCK TKS TR TRL STR MRL TIF TOF 
TC TCI IT~ 

TB MS. M!> 

TO I T2 I 2 4 7 0 I 2 3 4 s ' Ci 7 8 9 10 II 12 13 14 ,., 16 17 18 19 
TC TC MS, Ml", 

uo I 2 3 4 s 6 7 8 U9 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 
INCOMING fRAME GROUP INC. $WITCH 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 0 I 2 3 4 .. 6 7 8 9 
&ELECT MAGNET 

0 I 2 3 4 s 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 
SELECT MAGNET 1Nc. fR. I our. FA.I T.B.CONN.OUT.CONN. INC.COIi~ CONN.PREF. CONTROL 1, JU NC TOR WALKING 

30 31 32 33 34 35 36 37 38 31) E· 0 E O E O E O E 0 CNO CNE TC B OCB ICB CHB RTA RTB RTC RTD 
OUTGOING FRAME GAD.UP OUT. flWITCH 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 0 I 2 3 4 ; 6 7 8 9 
JUIICTDR CONTROL CHANN[L 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15: 16 17 18 19 LO I 2 3 4 5 6 7 8 L9 
JUNCTOA PATTERN CHANNEL 

0 I 2 3 4 s 6 7 8 9 10 II 12 13 14 IS 16 17 JPN RO I 2 3 4 .. 6 7 a RCI 
DECODER·MARK[R TU,T I 

LPD CLl2 NCF CHKMSK ·xps SMG SMB i 

I 

• CONT. GROUP 
r I o 

CONTROLLER 1- CONTROLLER CONNECTOR 
1 LK. fR.-TENS. • I LK.FR.-UNITS 

1 I A 8 C D E • 2 3 4 501f3:4r,n I 2 f 7 0 • 2 • • TRUNK GROUP • TRUNK LEVEL • 1oEC.S.W. I SDR TYPE 
0 I 2 3 4 5 G 7 8 9 0 I ·2 3 4 ', I'S 7 8 Cl AO Al An Bl DP M~ OS 

PREF EA ENC[. S.EC. SW LEVEL I 
lou • A B C D E 0 I 2 f 4 DL • • CONTROLLER PROGRESS. • • IGx 

CROS$ 
Hx lcLx 

CONTROLLER TEST 
TT FR GR CLO CLI OT PC ~ ~ PA PB SA SB SC' HO HM PX SX A B C SR AR NF TR 

FIG. 13 - TROUBLE RECORDER , ARD - CONTROLLER TROUBLE NO. 9 
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0 10 15 -20. 25 29 

SB D M 
SOURCE or RECORD 

! DT MT TV CT 
I D M I DECODER 

TRI TR2 TRI TR2I 0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 
TYPE or RECORD MARKER-IT oR coM.a. I MARKER-TC 

57 FrrMFTCFRDSTIMSTIR11\FTST-SDT OGTO I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 8 9 
TYPE or RECORD I !.DR. rR.TENs !.DR.FR.u .. ,Ts I DP SDR. I MFP sDA. 

56 RO PRO O I 2 3 4 5 6 7 6 9 0 I 2 3 4 5 6 7 8 9 -0 I 2 0 I 2 
TRANSLATOR ENGAGED DECODER CON-NECTOA 

55 H EM TO Tl UO I 2 3 4 5 6 7 8 U9 TO TI T 2 UO I 2 3 4 5 6 7 8 U9 CO C2 
DECODER INPUT CODE 

S4 AO I 2 4 A 7 BO I 2 4 87 CO I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 FO I 2 4 F7 

53 AO 2 4 A7 BO 2 4 87 co 
CODE BAR1' 

I 2 4 C7 DO I 2 4 D1 EO I 2 4 E7 FO I 2 4 F7 

52 3D 6D 6DA VO NVO 
DECODER INPUT 

NRO CKI CfM Pf 
I LATCH MAGNETS I 

TSA TSB TSC 5BDI LI L 2 L3 L4 
I 

CARD GROUP I 
VO NVO CGO I 2 CG4 ICSI CS2 z 

I 
MKR. ROUT[ AD)IANCE w DECODER ROUT[ ADVANCE 

S 1 .RA RAI RA2 RA3 GSO GSI "GS2 GS3 GS4 GS5 GO GI G2 G3 GB RLS MB RO ROlT ROTC 
' I OGT APP. I TS. I TP 60 TAANS.LATOA I 

SO NCA CA4 CAS CA&[ IT TC ITC O I 2 TPCI O I 2 H TO Tl UO I 2 4 7 TO Tl 
I I ALTERNATE ROUT[ I I ROUTING INST. 

R.B CDLdNAC AC AHA AFAI TO I 2 4 T7 UO I 2 4 U7 0 I 2 4 

RSI RS3 or MBR ROR ! 
C LA!,'5, 

UO I 

7 I O I 

2 
CDC 

2 

.. 
4 

4 

R7 
I 1- COD[ CONV[R1,ION ,. 

1--~--~-~~~~~~~~IN-'=Sc-'K--'S'-'-K'-"3.---'S"-'K'-=-6I'='H=-'N'--c-ccT'--cN-U-c'Nc--'--'H=O"T""""-'l'---~2'-----,c=4-=-c-'Hc--'7~T'-=O=-~' ~·2=--,-_4'---~T~7 _u-=,o==-=-'--="=2,--4~~U~7--t: 
I I TRUNK BLOCK CONNECTOR I TRU_NK BLOCK I GROUP STA"T I GROUP END Z-

R& DIM!° RD TO I T2 UO I 2 4 U7 0 I 2 . 4 7 TO Tl UO I 2 4 U7 TO Tl UO I 2 4 U7 & 
DECODER ROUTING IN$TAUCTION5 I MAIIKER AEG15.TAATION-CODE CONVER~ION .._ 

RS CC CR RR-fOFFMBFROFST PCR~PCR HN TN UN HO I 2 4 H7 TO I 2 4 T7 UO I 2 4 U7 ~ 

• 

TOLL SWITCHl~G SYSTEM 
NO. 4A 

TROUBLE RECORDER CARD 

MAAll[R R[GlloTRATION I MIIA.-&DR.TAAN1'MITT[D COD[ CONV[A1'10N ~ 

R4 MB RO PRO FOf FMB FRO FST HLD Ml.CT CLCT ODG 4DG 5DG NDGI HO I 2 4 H7 TO I 2 4 T7 11n I ,- 4 U7 i 
TAAN5MIT11D-M-AAKER TO $ENDER I FA AME IDENTIFICATION 1-

Rl M DC MF SXD LPD XDD XSG DLC SXR 20C ODG 4DG SDG NSK SK3 SK& IC OC FA FB f C FD FE FF FG FH 
D[COD[R PROGR!S$ 

R2 CKG HTK St.ti SMC CK3CCK CBK NCT NC VCRCOPt COP2 ARST CAK HBA SMCO TID TBY DBS RHC R&D TGK &DK IT TC RCRR ME RCD RCA HBI 
DECODER PROGAU$ I I MAAK[A PROGR[1,S 

RI DCB DCB2 ATB GPL ARS TCD TKS RDRl DRL RLT CHKI CKG RCK TCK TBK GCK TKS SCT ATB Tl! SG OCK ICK OfK JFK SK 
MAAK[A PAOGR[f,$ I MKA.-1-DII. TRAN!l,MITTING I 

RO AK BK CK CHS A C HMG CC.T TR TIRI CONI MT B OSCMRL RLICLA CLB CLC CDA SKA HA HB TA TB UA UB TSA DGAIIIBIIT 

► ., 

•'- SECTION A828.131 

30 35 40 45 50 55 59 
DECODER CIIOH (X :-J D[COD[ll TIME-OUT ,I MAIIKE.11 TIME-OUT 

CA REC Ill CRK 6DT TRB Cf TRL DRL RLT WT FTD MD TBD TMC TMI TM2 TM3 SIi OFFICE 
MAIIK[II c11o••·IX -1 

X IS IPS TB ST MS K 0 I JP ILS OL.~ JS SM SIii SM() TLi RCK TKS TR TRL STR MRL TIF TOF S.1 DATE 

TC 
TCI IT~ 

Tl M1' ... 
TO I T2 I 2 4 1 0 I z 3 4 5 6 7 8 9 10 II 12 13 14 ,.., 16 17 Ill ICJ S6 
r, TC ... ... 
uo I 2 3 4 5 6 7 II U9 20 21 22 23 24 25 26 27 211 29 30 31 32 33 34 35 36 37 311 3CJ S5 

INCOMING FIIAME GIIOUP INC. SWIT"CH 

0 I 2 3 4 5 6 7 II 9 10 II 12 13 14 15 16, 17 18 19 .0 I 2 3 4 -., fl 7 a 9 
$ELECT_ MAGNET' 

0 I 2 3 4 5 6 7 II 9 10 II 12 13 14 15 I6i 17 18 ICJ 20 21 22 23 24 25 26 27 28 29 

54 000 
S3 

!lo[LECT MAGNET 't· ';· 1 °t· ";-1 \'·co;N0•~1·'0t· 'to- coNN-.Plttr.coNTM>L Ji JUNCT011 WALKING 

30 31 32 33 34 35 36 37 311 39 NO CNE TCB OCB ICB CHB RTA RTB RTC RTD S2 
OUTGOING 'IIAME GIIOUP I OUT. !iiW ITCH 

0 I 2 .3 4 5 6 7 II 9 10 II 12 13 14 15 16; 17 18 ICJ 0 I z 3 4 5 6 7 8 9 SI TIME 

JUNCTOII COIITIIO~ I C,HANN[L 

0 I 2 3 4 5 6 1 II 9 10 II 12 13 14 ,~ 161 17 Ill Ill LO I 2 3 4 5 6 7 8 L9 so 
JUNCTOII PATTEIIN CHANNEL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 11! 17 JPN RO I 2 3 4 5 6 7 II R9 RII 
D[CODUI-MAIIK[ll TUT 

LPO Cll2 NCF CHKMSK XPS SMG SUB R7 

R6 

RS 

• CONT. GIIOUP 

F I 0 
COIITIIOLLlll I CONTIIOLLEII CONN[CTOII I LK. F•.-Tf.NS , Io LK. FII.-UNITS , I A 8 C D E • 2 3 4 5fl234'i,O I 2 f • 2 • R4 

TIIUNK GIIOU' T IIUIIII L[ V[L • • !lo[C.!loW . I ~TYPE 
0 I 2 3 4 5 7 8 9 0 I 2 3 4 r; 6 1 II 9 AO Al BO 81 DP OS R3 

Pll[r[ll [ NC[. 1,[C. SW. L[.[L I 1:, DL A B C D E 0 I 2 4 R2 

TT FR GR 
• • CONT~L[ll PIIOGIIHS. 

CLO CLI OT PC ~ PA PB SA SB SC HO HM IGx 
CIIOSS 

Hx lcLX 
CDNTIIOLL[ II TEST -SX A B C SR AR NF TR RI 

RO 

FIG. 14 - TROUBLE RECORDER CARO CONTROLLER TROUBLE NO. 10 

BELL TELEPHONE LABORATORIES. INC. FIG. 14 
PRINTED IN U 5. A. ' 



0 10 15 20 25 29 
• SOURCE o, RECORD 1 • D M I • DECODER 

SS D M C OT MT TV CT TRI TR2 TRI TR2 D I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 
TYPE o, RECORD MARKER-n oR co111a. I MARKrR-Tc. 

s 7 Firt.1fTCFRDSTIMSTIR111fTSTSDT OGT O I 2 3 4 5 6 7 8 9 O I 2 3 4 5 6 7 8 9 
TYPE or RECORD 1 • 1>DA. ,A.TENS • 1>DR.rR.UNITs I 11P SDR. I M•P SDR. 

S6 RO PRO O I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 8 9 0 ' 2 0 I 2 

TOLL SWITjCHING SYSTEM 
NO 4A 

TROUBLE ~ECOROER CARO S5 • TRANSLATOR ENGAGED • • DECODER CONNECTOR • 
H EM TO TI . UO I 2 3 4 5 6 7 8 U9 TO TI T 2 UO I 2 3 4 5 6 7 8 U9 CO I C2 
• • • • • DECODER INPUT CODE 

s4 AO I 2 4 A 7 BO I 2 4 B7 CO I 2 4 ~ 00 I 2 4 07 EO I 2 • 4 E7 FD I 2 4 F7 
• • • • • CODE BAR!i 

S3 AO I 2 4 A7 BO I 2 4 B7 CO I 2 4 ~ DO I 2 4 07 EO I 2 4 E7 ro I 2 4 F7 
• • DECODER IIIPUT • I LATCH" MAGll[Tll, I I 

52 30 60 60A VO NVO Ne CKI CFM PF T$,LlSR TSC 5801· LI L2 L3 L4 VO 
• DECODER ROUTE ADVANCE 

• · CARD GROUP. 1· • 
NVO CGO • 2 CG4 CSI CS2 z 

I MKR. ROUT[ ADVANCE w 

S 1 .RA RAI RA2 RA3 GSO GSI GS2 GS3 GS4 GS5 GO GI G2 G3 GB RLS MB RO ROIT ROTC 
• I OGTAPI! I TS I TP 6D TRANSLATOR I 

so NCACA4GA5CA6 t, TC iTc1·0 1 2 TPCI o 1 2 H TO Tl uo 1 2 4 7 -io Tl 
1 • 1 ALTERNATE ROUTE I 1 • ROUTING INST. 

RB rni rlNAC AC AHA AFAI TO I 2 4 T7 UO I 2 4 U7 O I 2 f 

RS I RS3 OF M8R ROR : 
CLA!io!i 
UO I 2 4 

I e·cDc • 

7 0 I 2 4 

.. 
U7 2 .. 
7 ~ 

I 
I • • • COD[ COIIV[Rl>ION IZ 

NSK SK3 SK&I HN TN UN HO I 2 4 H7 TO I 2 4 T7 UO I 2 4 U7 o 
1---.-,-.,,---.1-•-=-----=Tn:::uc:::N=K--::BL:-:--:::.~c::c""'K--::c:-:::o:::N:a:N.EC:::cT::::O;:';R,--~""l·"::;•c--';:T:':R~u"'N"=1<"'=11=-=-L-=o-=c-=1<~~...--'l-~-G""'R:coccu"'P;cs,..,Ta:A'-=i.c::T~-~r-l-~---:G:-::R:-::o:-:-u=-P--::Ea:N7':D:--~~---1~ 

R7 

Rr, DIMI RO TO I T2 17'1 • 2 4 U7 0 I f 4 7 TO Tl UO I 2 4 U7 TO Tl UO I 2 4 U7 f 
DECOOER ROUTJLIG IN!iTRUC TION!i I MARKER REGISTRATION-COD[ CONV[Rll,ION 

RS CC CR RR FOF FMB f,tO FST ifR NPCR HN TN UN HO I 2 4 H7 TO I 2 4 T7 UO I 2 4 U7 :: 
MARKER R[Gl5TRATION I MICR.•S.DR. TRANSMITTED CODE COIIVU&ION ID 

R4 MB RO l'RO FOF FMB FRO FST HLO MICT t-.rT DOG 40G rJV:. NOGI HO I 2 4 . H7 TO I 2 4 T7 un I 2 4 U7 i 
TRANSMITTEl>-MAAK[A TO HND[R I FRAME IDENTIFICATION .. 

R3 M DC MF SXO LPO XOO XSG OLC SXR 20C DOG 40G 50G NSK SK3 SK& IC OC FA FB FC FD FE FF FG FH 
• • • • • • • • • • DECODER PROGAE!l,I, 

R2 CKG HTK SM! SMC CK3 CCK CRK NCT NC VCRCOP1COP2 ARST<A< HBA silt:o TIO TBY !IA~ RHC RIIO TCK &OK IT TC !DR ME RCD RCA HBI 
DECODER PROGR[H I I MARKER PROGREH 

RI DCB OCB2 ATB GPL ARS TCO TKS RORL ORL RLT CHKI CKG RCK TCK TBK GCK TKS SCT ATB TB SG OCK !CK OFK JFK SK 
MARKER PROGRESS I MKA.-!iDR. TRANSMITTING I 

RO AK BK CK CHS A C HMG GCT TR TIRI CONI MT B OSCMRL RL CLA CLB CLC COA SKA HA HB TA TB UA UB TSA OGAIAlilll 

0 10 15 20 25 29 
e souRc£ or RECORD I De I M 1 • DECODER 

SI! D M C OT MT TV CT TRI TR21TRI TR2 O I 2 3 4 -~- 6 7 8 9 10 II 12 13 14 15 16 17 
TYPE o, RECORD I MARl<[R-IT OR COMB. I MARK[R-TO 

57 rrr MfT CFRDSTIMSTIRlllfTST SOT OGT ·o I 2 3 4 5 6 7 8 9 0 I 2 J 4 5 6 7 8 9 
TYPE o• RECORD 1 • !>DA. '"· TENS • !>DA. ,A. UNIT s I DP SDR. I M,P. SDR. 

So RO PRO O I 2 3 4 5 6 7 8 9 0 I 2 J 4 5 6 7 8 9 0 ' 2 0 I 2 
• TRANSLATOR ENGAGED • • D£C:0D£R CONNECTOR • 

s5 H EM TO TI UO I 2 3 4 5 6 7 8 U9 TO TI T 2 UO I 2 3 4 5 6 7 8; U9 CO I C2 
• • • • • DECODER INPUT CODE 

S4 A O I 2 4 A 7 BO I 2 4 B7 CO I 2 4 ~ DO I 2 4 D7 EO I 2 4 E7 ro I 2 4 F7 
• • • • • CODE IIAR!, 

s3 AO I 2 4 A 7 BO I 2 4 B7 CO I 2 4 fl DO I 2 4 D7 EO I 2 4 E7 FO I 2 4 F7 
• • D[COD[R INPUT" • ,I LATCH MAGNET!> I I • CARD GROUP. 1 • • 

52 ~ 60 60A VO NVO ,Al CKI CF~[~~DER RT;~T!s~DT;~ ... c';"':'-"o'-=L'--1--=L.,,2--=Lc:3__,L'-'4~-,-~V~O'--'N'-'VO'-=--'C=GO=,-l-•~....,J7'1(CCRc"c-:-~=-cu"'T"'E'",7A""°Dv"".A'°'~,;-;~;-:~,...C=S=t2 

S 1 .RA RAI RA2 RA3 GSO GSI GS2 GS3 GS4 GS5 GO GI G2 G3 GB RLS MB RO ROIT ROTC RSI RS3 or MBR ROR 

z .. 
" .. 

so ~ CA4GAHA6I ft°G~t~Tcl o 7 2 ITPCI o Tt 2 H TO ~ TAuAt\ATo; 4 7 I TO Tl 

1 • 1 ALTEAN_ATE ROUT£ I 1 • ROUTING INST. 
RB DLCINAC AC AHA AFAI TO I 2 4 T7 UO I 2 4 U7 0 I 2 f 

CLA5S. 
UO I 2 4 

I e·cDc e 
7 0 I 2 4 

U7 

7 

.. 
z 
!:! .. 
" .. 

I 
I • • • COD[ CONV[At,ION 

NSK SK~ SK&I HN TN UN HO I 2 4 H7 TO I 2 4 T7 UO I 2 4 U7 R7 .. 
0 

I 
• TRUNK BLOCK CONNECTOR 1 • TRUNK BLOCK I GROUP HART I GROUP [ND 

TO l T2 ~ • 2 4 U7 0 I f 4 7 TO Tl UO I 2 4 U7 TO Tl UO I 2 4 U7 

D 
z 
~ 

DECODER ROUTING INSTRUC TION!i I MARKER REGl!,TAATION-CODE CONV[A5,10N 
RS cc CR RR FOFFMBFforsT P11!NPCR HN TN UN HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 

MARKER AEGl!,TRATION I MKA.·5DR.TRANl>MITT£D CODE CONVEA!,ION 

R4 MB RO PRO FOF FMB FRO FST HLO Ml.CT CLCT DOG 40G 50G NOGI HO I 2 4 H7 TO I 2 4 T7 UO I 2 4 U7 
TRANSMITTEl>-MAAKEA TO SENDER I FRAM[ IDENT,,ICATION 

R3 M DC MF SXJ) LPO XOO XSG OLC SXR 20C OOG 40G SOG NSK SK3 SK& IC DC FA FB FC FD FE FF FG FH 

.. 
w 
.J 
m 
:, 
0 .. .. 

• • • • • • • • • • DECODER PROGRHS . 
R2 CKG HTK SMI SMC CK3 CCK CBK NCT NC VCR COPI COP2 ARST di( HBA sitlo TIO TBY OBS RHC RIO TCK &DK IT TC RCRR ME RCD RCA HBI 

DECODER PROGA[H I I MARK[A PAOGA[!.11 
RI DCB OCB2 ATB GPL ARS TCO TKS RORL ORL RLT CHKI CKG RCK TCK TBK GCK TKS SCT ATB TB SG OCK !CK OFK JFK SK 

MARKER PROGRES!i I MKA.-S.DR. TIIANSMITTIIIG I 
RO AK BK CK CHS A C HMG GCT TR TIRI CON! MT 8 DSC MR L RL ICLA CLB CLC COA SKA HA HB TA TB UA UB TSA OGAIIIAIIT 

I 

I 

IG.15A 

TOLL SWITCHING SYSTEM 
0. 4A 

TROUBLE ECOROER CARO 

,IG.11SB 

I 

,. 
m 

,. 
m 

SECTION A828.131 

30 35 40 45 50 55 59 
DECODEII CRo•• IIC -1 DECODER TIME-OUT ,I MA•ICEII TIMC-OUT 

CA REC II\ CRK 60T TRB er TRL ORL RLT . fir FTO Mil TBO TMC TMI TM2 TM3 
MARKEii CRo•• IX -1 

X IS JPS TB ST MS K 0 I JP [LS OLS JS SM SIil SM0 TL RCK TKS TR TRI STR MRL TIF TOF 
TC TCI r~ TB M• ... 
TO I T2 I 2 4 7 0 I 2 3 4 5 6 r II 9 10 II 12 13 14 I!> 16 17 Ill 19 
TC TC M• ... 
uo I 2 3 4 5 II 7 I u, 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 

IIICOMIIIG 'IIAMI GROUI' INC. S.WITCH 
0 I 2 3 4 5 II 7 I 9 10 II 12 13 14 15, 16 17 18 19 0 I 2 3 4 !, ' 7 • fl 

SEUCT MAGllff 
0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 151 Ill 17 II 19 20 21 22 23 24 25 26 27 28 29 

5ELICT MAGll[T 1Nc. '"· I our. P"R. IT.a c011,.ouT.co11N. 111c. CONN coNN.PIIEr. coNTIIOL I JUi!tCTo• WALKING 

30 31 32 33 34 35 311 37 31 39 E· O E O E o· E O E 0 ,.NQ CNE TCB OCB !CB CHB ATA RTB RTC RTO 
OUTGDIIIG P"IIAMI GROUI' out. ~WITCH 

0 I 2 3 4 5 6 7 I 9 10 II 12 13 14 · 15 16 17 II 19 0 I 2 3 4 5 6 7 I 9 
. JUIICTOII CONTROL C.HANNlL 

0 I 2 3 4 5 6 7 I 9 10 II 12 13 14 ,~ I& l7 IA Ill LO I 2 3 4 ~ 6 7 8 LIi 
JUNCTOII l'ATTEIIII C:HANll[L 

0 I 2 3 4 5 II 7 I ' 10 II 12 13 14 15 16 17 JPN RO I , 3 4 5 6 7 II Rfl 
01coo111-MAR1<111 TE!ir wal . 

LPO CLl2 NCF CH K MS K )PS SMG 

CONT. GIIOUP 
F I 0 

CONTIIOLUII I C:ONTIIOLLEII ,,..NEC:TOII I LI<. '!'·•TINS. 
1 Io 

LK. FR.•UIIITI, 
1 I A 8 C 0 E I 2 3 4 5 0 I 2 l, 4 r, o I 2 4 I 2. 4 

TRUNK GIIOUI' TIIUNK Ll~IL !i[C:.SW. I 5D11.TYP[ 
0 I 2 3 4 5 • 7 I 9 0 I 2 3 4 'Ii ' 7 I • AO Al ll0 Bl OP MFP Qt; 

l'lltrllll llCI ' SIC:.SW.LIVIL I lou A B C 0 E O I 2 3 4 Ill 
C:ONTIIOLLIII l'IIOGIIIH I GX 

C:IIOH 
Hx lcLx 

COIITIIOLLER TES.T 
TT FR GR CLO CLI OT PC ore OTC PA PB SA St SC HO HM PX sx A B C SR AR NF TR 

30 35 40 50 55 59 
D£COD£A CROH IX-) DECODER TIME-OUT ,I MAIIKEIII TIMC-OUT 

CA REC IK CRK 60T TRB CF TRL DRL ALT ~ FTD MD TBO TMC TMI TM2 TM3 
MARl<[R CRD•• (X -) 

X IS JPS TB ST MS K 0 I JP ILS OLS JS SM SIii 5110 TL RCK TKS TR TRL STA MRL nr TOF 
TC TCI . IT~ TB M!i ... !, 

TO I T2 I 2 4 7 0 I 2 3 4 5 6 7 8 9 10 II 12 ,~ 14 ,., 16 17 18 19 
TC TC 11• -..s 
uo I ~ 3 4 5 6 -7 8 U9 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 

INCOIIING rRAM[ GROUI' INC !,WITCH 

0 I 2 3 4 .5 6 7 8 9 10 II 12 13 14 l~I 16 17 II 19 0 I 2 3 4 s 6 7 ! 9 
SELECT MAGNET 

0 I 2 3 4 5 6 7 I 9 10 II 12 13 14 ISi 16 17 II 19 20 21 22 23 24 25 26 27 28 29 
S..£L£CT IIAGll[T INC. ~RI ouT. ,R.I T.a.c°"f-OUT.coN11.111c.C01111 CONN.nit,. CONTIIIIOL I I JUNCTO" WALKING 

30 31 32 33 34 35 36 37 38 39 E· 0 E O E O, E O E 0 lcNO CNE TCB OCB ICB CHB ATA ATB RTC RTD 
OUTGOING ,RAM£ GRDUI' 

151 
OUT. l,WITCH 

0 I 2 3 4 5 6 7 I 9 10 II 12 13 14 16 17 II 19 0 I 2 3 4 5 6 7 I 9 
JUIIC7'D11 COIITRDL CHANNEL 

0 I 2 3 4 5 6 7 I 9 10 II 12 13 14 I~' .16 17 Ill Ill LO I 2 3 4 .. 6 7 8 L9 
JUNCTOR PATTERN CHANNEL 

0 I a 3 4 5 6 7 I 9 10 II 12 13 14 15 le 17 JPN RO I 2 3 4 5 6 7 II R9 
DICOD£11 • MARK[II TUT 

LPO CLl2 NCF CHKMSK ·xp,; SMG_SMB 
: 

CONT. GIIOUP 
r I o 

C:ONTROLLIA I CDNTIIOLL[II CONNECTOR I LK. ,1t-TlNS 

7 ! 0 
LK. ,1111 -UNITS 

1 I A B C D E I 2 3 4 ·5 0 I 2 3 4 r, 0 I 2 4 I 2 4 
TIIUNI< GROUI' TRUNK LEVEL S.EC.S.W. J so• TYPE_ 

0 I 2 3 4 5 II 7 I 9 0 I 2 3 4 .. ' Ii 7 II fl AO Al l!.O Bl DP MFP O'i 
PAl'IAINCI 1,[CSW.LEV[L I 

lou A B C 0 E 0 I 2 3 4 Ill 
CDNT"IIOLLIII l'RDGIIHS 

I GX 
CIIOH 

Hx lcLX 
CONTIIDLL[R TES.T 

TT FA GR CLO CLI OT PC OTC OTC PA PB SA SB SC HO HM PX sx A B C SA AR NF TR 
' 

SI 

S7 

S6 

55 

SA 

53 

S2 

SI 

so 

RI 

R7 

R6 

R5 

R4 

R3 

R2 

RI 

RO 

SB 

57 

S6 

S5 

54 

53 

S2 

SI 

so 

RB 

R7 

R6 

R5 

R4 

R3 

R2 

RI 

RO 

OFFICE 

DAT[ 

000 

TIME 

OfFICE 

DATE 

000 

TIM[ 

• FIG. 15 - TROUBLE REC~ROER CARDS - TROUBLE NO. I 

I 
BELL TELEPHONE LABORATORIES, INC. 1 FIGS. 15A a 15B 
PRINTED IN US. A. 



0 s 10 15 20 25 29 

S8 
• MIURCE Of AECOAD 

ITR1°rR2 
.M !I 

DECODER 
I) M C OT MT TV CT TRI TR2 0 I 2 3 4 5 & 7 8 9 10 II 12 13 14 15 16 17 

I TYPE Of RECORD MARKER-IT OA COMB . MARKER-TC I • 9 I o 57 nr MFT CFR DST) MSTI RlllF TST SOT OGT 0 I 2 3 4 s 6 7 8 I 2 3 4 5 6 7 8 9 TOLL SWIT~HING SYSTEM 
r,DA. FA. TENS • r,DR. FR. UNIT 5 Np. 4A 56 

TYPE Of RECORD 1 • I DP SDR. I M~P SDR. 
RO PRO 0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 8 90.2012 

TAANf,LATOA ENGAGED • • DECODER CONNECTOR • TROUBLE R~CORDER CARD 
·ss H EM TO Tl uo I 2 3 4 5 6 7 8 U9 TO Tl T2 uo I 2 3 4 5 6 7 8 U9 co I C2 

DECODEA INFUT CODE 
S4 AO I 2 4 A7 BO I 2 4 87 CO I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 FO I 2 4 f7 

CODE BAAr, 
53 AO I 2 4 A7 BO I 2 4 87 CO I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 FO I 2 4 f7 

CARO GROUP I 
S2 3D 6D &DA VO NVO 

DECODER INPUT I LATCH MAGNET• I I 
NRO CKI CFM PF T~ TSB TSC 5801 LI L2 L3 L4 VO 

DECODER ROUTE ADVANCE 
SI RA RAI RA2 RA3 GSO GSI GS2 GS3 GS4 GS5 GO GI G2 G3 GB RLS MB RO ROIT ROTC 

NYO CGO I 2 CG4 ICSI CS2 

I MIIR. ROUTE ADVANCE : 
RS I RS3 OF MBR ROR : 

I OGTAPP. I T!, I TP 6D TRANSLATOR 1 • 
SO NCA CA4 CAS CASI IT TC ITC O I 2 TPCI O I 2 H TO Tl UO I 2 4 7 TO Tl 

CLAU • • ► 

UO I 2 4 U7 ~ 
I I ALTERNATE ROUTE I I ROUTING INST. 

RS rm CINAC AC AHA AFAI TO I 2 4 n UO I 2 4 · U7 0 I 2 4 
I "CDC ► 

701247~ 

R7 
I • I CODE CONVUl!>ION 
INSK SKJ SK6I HN TN UN HO I 2 4 H7 TO I 2 4 T7 UO I 2 

R6 DIMI RD I TRUNK IILOCII CONNECTOR I TRUNK BLOCK I • GROUP START • I • GROUP END 

TO I T2 UO I 2 4 U7 0 I 2 4 7 TO Tl dtJ I 2 4 U7 TO Tl i9t, I 2 
DECODER ROUTING INf,TAUCTION!, 1 • • • MARKER REGl!iTAATION-CODE CONVER!ilON 

RS CC CR RRFOFFMBFROFST PCRNPCR HN TN UN HO I 2 4 H7 TO I 2 4 T7 UO I 2 
MARKER AEGl&TAATION • ( MIIR.-•DR.TRAN.MITTED CODE CONVER!,ION 

R4 MB RO PRO FOF FMB f1'> FST HID .M:Tr1rr ODG 40G SDG NDGI HO I 2 4 H7 TO I 2 4 T7 uo I 2 
TRANSNITTED-MAAIIEA TO SENDER I • FRAME IDENTIFICATION 

R3 M DC MF SXD LPD XDO XSG Dl.C SXR 20C ODG 40G SDG NSK SK3 SK6 IC OC FA FB FC FD FE Ff 
DECODER PliOGREM 

.. 
4 U7 ° 
• i 
4 U7 ~ 

4 U7 ; 

" 4 U7 a .. 
FG FH 

R2 CKG HTK SMI SMC CK3CCK CBKNCT NC VCRCOPICOP2ARSTCAK HBASMCOTID TBY llllo; RHC R6D TCK 6DK IT TC RCRRME RCD RCA HBI 
NCODER PROGRU,s I I e e e e MARJ.EA FROGRE!>S e e e 

RI DCBDCB2 ATB GPL ARS TCD TK'>RDRL DRL RLT CHKI CKG RCK TCK TBK GCK ffl sfr ATB TB SG OCK ICK OFK JFK SK 
• • • MAAKEA PAOGAEH • I MKA.-•uR. n,ANIIMITTIHG • f 

RO AK BK CK CHS A C HMG CCT TR TIRI CONI MT B OSCMRL RL CLA CLB CLC CDA SKA HA HB TA TB UA UB TSA DGAlllffll 

0 10 15 20 25 29 
• MIURCE or RECORD. 

ITR,°rR2 M•:I 
DECODER 

D M C DT MT TV CT TRI TR2 0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 

FIG, 16 A 

I 
i 

57 

S6 

S5 

S4 

S3 

52 

SI 

so 

R8 

R7 

R6 

RS 

R4 

R3 

R2 

RI 

RO 

TYPE Of RECORD 
FIF MH CFRDSTIM5TI RlllFTST SOT 
TYP£ or RECORD I • r,DA. 

• OGT 0 
FA. TENS 

MA AKER - IT OR COMB. 
I 2 3 4 5 6 

• 
7 8 9 I o I 2 
IDA. rA. UNITS 

MARKER-TC 
3 4 5 6 7 8 9 

I uP SDA. I MFP SDA. 

9 0 ' 2 0 I 2 

TOLL SWIT~HING SYSTEM 
N10. 4A 

TROUBLE R~CORDER CARD RO PRO 0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 8 
TRANSLATOR ENGAGED • • DECOD[R CONNECTOR • H EM TO Tl uo I 2 3 4 5 I 7 8 U9 TO Tl T2 uo I 2 3 4 5 6 7 8 U9 co I C2 

DECODER INPUT CODE 
AO I 2 4 A7 BO I 2 4 87 co I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 FO I 2 4 F7 

CODE BAA!, 
AO I 2 4 A7 BO I 2 4 87 co I 2 4 C7 DO I 2 4 D7 [0 I 2 4 E7 FO I 2 4 F7 

DECOD[A INPUT 11 LATCH MAGNET!, I 
I VO 

CARD GROUP 
lcs, 3D 6D f,DA VO NVO NRO CKI CFM PF TSA TSB T.SC SBD LI L 2 L3 L4 NVO CGO I 2 CG4 CS2 

DECODER ROUT[ ADVANCE 
I 

MKA.AOUTE ADVANCE 

.RA RAI RA2 RA3 GSO GSI GS2 GS3 GS4 GS5 GO GI G2 G3 GB RLS MB RO ROlT ROTC RS I RS3 OF MBR ROR 
I OGTAPP. I n, 

wcl o 
TP 60 TRAN911LATOR 

1 Ir, 
CLAr,s • • NCA CA4 CA5 CA6 IT TC ITC 0 I 2 I 2 H TO Tl uo I 2 4 Tl uo I 2 4 U7 

DldNAC AC AHA AFAI TO 
ALT[9'NATE ROUTE 

U7 I I o 
ROUTING INST. 

1 I o 
·c DC 

I 2 4 T7 uo I 2 4 I 2 4 I 2 4 7 

INsK s:J sKsl HN TN UN HO 
CODE CONVER.ION 

I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 

DIMI RD I To 
.JAUNK BLOC.K GONNEGTOA I TRUNK BLOCK I • GAOUP HART • 

u1 I TO • GROUP END • I T2 uo I 2 4 U7 0 I 2 4 7 TO Tl ~ I 2 4 Tl "" I 2 4 U7 
DECODER ROUTING INftTAUC TION!t 

1• •• 
MARKER REGISTRATION-GODE GONVEA!IION 

cc CR RR f"OF FMB FRO FST PCR NPCR HN TN UN HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 
MARKER AEGlr,TRATION • .I Mllli.-•DR.TRANIMITTCD CODE CONVEAIIION 

MB RO PRO For f"MB Ffo FS T HLD t.A:r CLCT ODG 4DG 50G NDG HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 
TRANSNITTED-MAAK[A TO HND[A I IC • ,AAME IDENTl,ICATION 

M DC MF SXD LPD XDD XSG DLC SXR 20C ODG 4DG 5DG NSK SK3 SK6 OC FA FB FC FD FE Ff FG FH 
DECODER PROGIIE5$ 

CKG HTK SMI SMC CK3 CCK CBK NCT NC VCRCOPI COP2 ARSTCAK HBA SMCO TIO TBY DBS RHC R6D TCK liDK IT TC RCRR ME RCD RCA HBI 
DECOD[R PROGA[H I :I • • • • MARKER~OGREH • • • DCB DC82 ATB GPL ARS TCD TKS RDRL DRL RLT CHK CKG RCK TCK TBK GCK ,4's ATB TB SG OCK ICK OFK JFK SK 

• MARKEii PAOGRE•s • I, MKA.-IDR. TRANSMITTING • JAl!Ol :t :t CK CHS A C HMGcfr TR TIRICONIMT 8 OSCMRL RL CLACLBCLCCDASKAHA HB TA TB UA UB TSA DGA 

z ., 
" .. .. 
z 
0 

► 
" .. 
0: 
0 

" z 

2 
"' .J 
m 

" 0 .. .. 

I 
I 

.. 
CD 

.. ., 

SECTION A828.I3I 

30 35 40 45 50 55 59 
DECODU c110•• rx -, DECODEII TIME-OUT II IIIAIUIEII TIME-OUT 

CA REC IK CRK &OT TRB Cf TRL DRL RLT WT F"TD MD TBO TMC rfi TM2 TM3 S8 OFFICE 
IIAIIIIEII CIIOli• IX -J 

X . ls JPS TB ST MS K 0 I JP ILS 01.S JS SM SMt SM0 TL RCK TKS TR TRL STR MRL TIF TOF S7 DATE 

TC TCI r, • TB Mli i ... 
~ I T2 I 2 4 7 0 I 2 3 4 5 • r I 9 10 II 12 13 14 , .. II 17 II 19 S6 
TC • TC 11• I ... 
uo I 2 3 4 5 6 7 8 u, 20 21 22 23 24 25 ': 26 27 29 30 31 32 33 34 35 36 37 31 39 S5 

• INCOMING FIIAIII GIIOUP . INC. ·•~CM 
0 I 2 3 4 s I 1 8 9 10 II 12 13 14 15 '. 16 17 II 19 0 I 2 3 4 • 7 • 9 

• KLICT 11~,NIT 
0 I t 3 4 5 I 7 8 9 10 II 12 13 14 15 II 17 18 19 20 21 22 23 24 25 26 27 28 29 

54 000 
S3 

!ilLECT MAGIIET 
30 31 32 33 34 35 36 37 38 39 

1Nc. FIi.i ouT. '"·I T. ■.,111ouT.co11N. 111c.'JN 
E· f 9 0 E 1E 9 E 

~NN ... EF.CONTIIOL I JUNCTOII WALKING 
CNE TC& OCB ICB CHB RTA RTB RTC ~ S2 

• OUTGOING FIIAIII GIIDUP OUT. liWITCM ' 
0 I 2 3 4 s I 7 8 9 10 II 12 13 14 15 16 17 11 19 0 I 2 3 4 5 • 7 I 9 SI TIME 

• JUNCTOII CONTIIOL CHANNEL 
0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 l"i II l7 IA 19 10 I , 3 4 5 • 7 8 19 so 

• JUNCTOII PATTIIIN CHANNEL 
0 I 2 3 4 5 I 7 8 9 10 II 12 13 14 15 " 17 JPN RO I 2 3 ' 5 ' 7 I R9 RI 

LPD CLI2 
DECODEII-MAIIKIII TEn cual 

NCF CHKMSK ·xps SMG R7 

RI 

RS 
CDNT. GIIOUP 

F I 0 
CONTIIOLLIII I CONTIIDLLIII CDNNICTOII I LIi. r11.-TENI 

1 Io 
LII.FII.-UIIITS 

1 I A a C D E I 2 3 4 "i O I 2 3.4., 0 I 2 4 I 2 4 R4 
TIIUNII GIIOUP TIIUNK LEVEL lilC.liW. I SOIi.TYPE 

0 I 2 3 4 5 • 7 I 9 0 I 2 3 4 5 ' 7 I • AO Al 
11,0 "'' 

DP MFP OS R3 
PIIIFIIIINCI liEC.IW. LEVEL 

41 lnu A 8 C D E ' 0 I 2 3 DL R2 

CONTIIOLLIII PIIOGIIHI I 
IGx 

CIIOSI 
Hx lcLx 

CONTIIOLLIII TllT 
TT FR GR CLO CLI or PC DTC OTC PA PB SA St SC HO HM! PX SX A a C SR AR NF TR RI 

RO 

30 35 40 50 55 59 
DECODIII CIIOH rx '.'"I 

I DECOD[II TIIIE-OUT II MAllM£A TIM[• OUT 

CA REC IK CRK IDT TRB CF TRL DRL RLT ! WT HD MD Tao n,c 1'1 TM2 nu S8 OFFICE 

X IS JPS TB ST MS K 0 I JP ILS 01.5 
MARKER\ CAos.; IX-/ 

JS SM SMI SMD TL RCK TKS TR TRL '>TR MRL TIF TOF S7 DATE 

TC TCI r, • T ■ Ill ' ... 
~ I T2 I 2 4 7 0 I 2 3 4 5 : • 7 I 9 10 II 12 13 14 15 Iii 17 18 19 S6 
TC • TC 11• I • .... 
uo I 2 3 4 5 6 7 8 U9 20 21 22 23 24 25 26 27 21 29 30 31 32 33 34 35 36 37 31 39 SS 

• INCOMING FIIAIIE GROUP INC. SWliCM 
0 I 2 3 4 5 6 1 8 9 10 II 12 13 14 15, 16 17 II 19 0 I 2 3 4 6 7 • 9 • SELECT MAGNET 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 · 11 17 18 ICJ 20 21 22 23 24 25 21 27 28 29 

S4 000 
SJ 

SELECT IIAGN[T •~c. ,•. I tT. ~;-19.co;N.,T.Co;N. ,9c 0 CONN.PIIEF.CONTIIIOL II JUNCTOJI WALKING 

30 31 32 33 34 35 l6 37 38 39 tNO dtE TCB OCB ICB CHB ~A RTB RTC RTD S2 

• OUTGOING FRAIi[ GIIOUP OUT. !.WITCH 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 Ill 19 0 I 2 3 4 5 6 7 8 9 SI TIME 

• JUNCTOII CONTIIOL CHANNEL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 II ICI II 0 I , 3 4 5 6 7 8 L9 so 

• JUNCTOR PATTEIIN CHANNEL 

0 I 2 3 4 5 6 7 I 9 10 II 12 13 14 15 16 17 JPN RO I 2 3 4 § 6 1 I RCI R8 
DECOD[II- IIIARKtll TUT 

LPD CLl2 NCF CHKMSK ·xps SMG we R7 

R6 

' 
RS 

CONT. GROUP 

r I o 
CONTIIOLLEII I CONTIIOLL[II C~NECTOII I LK FR.-T[NI 

1 I o 
L.K. FIII.-UNITS, 

1 I A a C D E I 2 3 4 5012_1450 I 2 4 I 2 4 R4 
TIIUNK GIIOUP TIIUNII LtVCL S[C.S.W. I SDIITV,[ 

0 I 2 3 4 5 • 7 8 9 0 I 2 3 4 5 ' ' 7 II 9 AO Al 11.n 81 DP MFP OS R3 
PIIEFEIIE NCE i SEC. SW. L[ VEL I 

IDu A 8 C D E i O I 2 3 4 DL 
R2 

CONTIIOLLIII PIIOGIIESS 

HM] b CIIOSS 
HX lcLx 

CONTIIOLL[R TUT 
TT FR GR CLO CLI OT PC DTC OTC PA PB SA SB SC HO PX sx A B C SR AR NF TR RI 

RO 

FIG, 16 - TROUBLE 
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S2 

SI 
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0 10 IS 20 25 29 
• MIUACE OF RECORD 

ITR1\R2 
.M ,I DECOOEA 

D M C OT MT TV CT TRI TR2 D I 2 3 4 !i I 7 8 9 10 II 12 13 14 IS 16 17 
TYPE OF RECORD • MARKER-IT OR COMII. 

9 I o 

MAAll[A•TC 
F IF MFT CFR DSTl MSTI RTIIF TST SOT OCT 0 I 2 3 4 5 6 7 8 I 2 3 4 5 6 7 8 9 

YP~ 0• RECORD 1 • •DA. FA. TENS • SDII. rA. UNITS I DI' SDR.- I M.-P SDA. 
RO PRO 0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 8 ,0,2012 

TRANSLATOR ENGAGEb • • DECODER CONNECTOR • H EM TO Tl uo I 2 3 4 5 6 7 8 U9 TO Tl T2 uo I 2 3 4 5 6 7 8 U9 co I C2 
DEc;C)DE Iii INPUT C ODE 

AO I 2 4 A7 BO I 2 4 87 co I 2 4 C7 DO I 2 4 D7 E0 I 2 4 E7 F0 I 2 4 F7 
CODE IIAAS 

AO I 2 4 A7 BO I 2 4 87 co I 2 4 C7 DO I 2 4 D7 E0 I 2 4 E7 F0 I 2 4 F7 
DECODER INPUT ,I LATCH MAGNETS I 

lvo 
CARD GROUP 

lcs1 3D 6D 6DA VO NVO NRO CKI CFM PF TSA TSB TSC 58D LI L 2 L3 L4 Nl/0 CCO I 2 CC4 CS2 
DECODER ROUTE ADVANCE 

I 
MAR.ROUTE ADVANCE 

.RA RAI RA2 RAJ CSO CSI CS2 CS3 CS4 CS5 CO Cl C2 Cl GB RLS MB RO ROlT ROTC RS I RS3 OF MBA ROR 
I OGTAPP. ;I TS, 

TPCI 0 
TP &D TAANS.LATDR 

1 I~ 
CLAS& • • NCA CA4 GAS CA& IT TC ITC 0 I 2 I 2 H TO Tl uo I 2 4 Tl uo I 2 4 U7 

r-111 ~NAC AC AHA AFAI TO 
ALT.ERNATE ROUTE 

U7 I lo 
ROUTING INST. 

1 I o 
'CDC 

I 2 4 T7 uo I 2 4 I 2 4 I 2 4 7 

INsK s':l SK&I HN TN UN Ho 
CODC: CONVEAt.lON 

I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 

DINI RD I To 
TRUNK BLOCK CONNECTOR I TRUNK IILOCK I • GROUP 5,TART • 

u1 I To • GROUP END • I T2 uo I 2 4 U7 0 I 2 4 7 TO Tl dtJ I 2 4 Tl dt, I 2 4 U7 
DECODER ROUTING INl,TAUCTIONS 1• •• MARKER REGISTRATION-CODE CONYERS.ION 

cc CR RR F0F FMB FRO FST PCR NPCR HN TN UN HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 
MARKER AEGIS.TAATION • J MKA.•1,DA. TRANS.MITTED CODE CONVEl&ION 

MB RO PRO For FMB fl> FST lt..D t.t'1nrr nnr. 4DC ~iv:. NOC HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 
TRANl,MITTED-MARKEA TO loENDER 

I IC 
rRAME IDENTIFICATION 

M DC MF SXD LPD XDD XSG DLC SXR 20C 0DG 4DC SOC NSK SK3 SK& 0C FA FB re FD f'E rr FG f'H 
DECODER PROGAH!i 

CKG HTK SM! SMC CK3 CCK CRK NCT NC VCR C0PI COP2 ARST CAK HBA SMCO TlD TBY nA<: RHC R6D TCK 6DK IT TC RCRR ME RCD RCA HBI 
DECODER PAOGAEH 

lcHKI 
• 0 • 0 MA"KER PAOGREf>S 

DCB DCB2 ATB GPL ARS TCD TKS RDRL DRL RLT CKG RCK TCK TBK ~ TKS SCT ATB TB SG OCK !CK Of'K IFK SK 
MARKEii PAOGA[l,S • I, MKK -5,0A. TRANSMITTING ,11 

AK BK CK CHS A C HMG GCT TR TIRI C0NI MT 8 0SC MR L RL CLA CLB CLC CDA SKA HA HB TA TB UA UB TSA DGA AliDI 

0 10 15 20 25 29 
• liOUACE or RECORD 

ITRI °rR2 
M•,I 

DECODER 
D M C OT MT TV CT TRI TR2 O I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 

TYPE OF RECORD • MARKER-IT OR COMB. 
, I o 

MARKER-TC 
Fir MFT CFRDSTlMSTl RTIIFTST SOT 0GT 0 I 2 3 4 5 6 7 8 I 2 3 4 5 6 7 8 9 
TYPE Dr RECORD I • SDA. FA. TENS • SDII. rA. UNITS I DP 5DA. I MFP 5DA. 
RO PRO 0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 8 ,0,2012 

TRAN$L£TOR ENGAGED • • DECODER CONNECTOR • H EM TO Tl uo I 2 3 4 5 6 7 8 U9 TO Tl T2 uo L 2 3 4 5 6 7 8 U9 co I C2 
DECODER INPUT CODE 

AO I 2 4 A7 80 I 2 4 87 co I 2 4 C7 DO I 2 4 D7 E0 I 2 4 E7 ro I 2 4 F7 
CODE BAAS 

AO I 2 4 A7 80 I 2 4 87 co I 2 4 C7 DO I 2 4 D7 E0 I 2 4 E7 F0 I 2 4 F7 
DECODER INPUT ,I LATCH MAGHET5, I 

lvo 
CARD GROUP 

lcs, 3D 6D 6DA VO NV0 NR0 CKI CFM PF TSA1 TI\R TSC 58D LI L 2 L3 L4 Nl/0 CCO I 2 CG4 CS2 
DECODER ROUTE ADVANCE 

I 
MAR.ROUTE ADVANCE 

.RA RAI RA2 RA3 GS0 GSI CS2 CS3 CS4 GS5 GO Cl C2 G3 GB RLS MB RO 'ROIT ROTC RSI RS3 OF MBA R0R 
,I OGTAPP. I n, 

TPCI 0 
TP 6D TIIANS.LATOA 

1 I~ 
CLASlo • • NCA CA4 CA5 CA& IT TC ITC 0 I 2 I 2 H TO Tl uo I 2 4 Tl uo I 2 4 U7 

DldNAC AC AHA AFAI TO 
ALT[IIINATE 111:0UT[ 

U7 I lo 
ROUTING IN 5 T. 

1 I o 
I ·\;c 

I 2 4 T7 uo I 2 4 I 2 4 4 7 

INsK s:l sK&I HN 
CODI CONV[Al,ION 

TN UN HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 

DIMI RD lro 
T_AUNK BLOCK CONN[GTOR I TRUNK.BLOCK I • GiUP START • 

u1 I TO • GROUP £ND • I T2 U0 I 2 4 U7 0 I 2 4 7. TO Tl I 2 4 Tl lft> I 2 4 U7 
OtCODIR AOUTI NG IN&TRUC TION!I 

1 • •• 
MARKER AEGIITRATION-CODE CONV[A5dON .. 

cc CR RR F0F FMB FRO FST PCR NPCR HN TN UN HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 
MARKER REGISTRATION • J MKA.·1,DA. TAAN!OMITTID CODI CONVERSION 

MB RO PRO FOF FMB fl> FST HLD M!T CLCT COG 4DC 5DG NOC HO I 2 4 H7 TO I 2 4 T7 lJO I 2 4 U7 
TAANIMITTED-MARK[R TO !t[NO[A 

I IC 
rAAME IO[NTIF'ICATION 

M DC MF SXD LPD lDD XSG DLC SXR 20C 0DG 4DC 5DG NSK SK3 SK& 0C FA FB re FD f'E rr FC FH 
DECODER PAOGRl!!$5 

CKG HTK SM! SMC CK3 CCK CBK NCT NC VCRCOPI COP2ARSTCAK HBA SMCO TlD TBY DBS RHC R6D TCK 6DK IT TC RCRR ME RCD RCA HBI 
DECODER PAOGA[H 

lcHKI 
• • • • MARKER PROGRESS 

DCB DC82 ATB GPL ARS TCD TKS RDRL DRL RLT CKG RCK TCK TBK ~ TKS SCT ATB TB SG 0CK !CK OFK IFK SK 
!IARK[R PROGRESS • . II MKR.-IOR. TRAN!t,MITTING J1 

AK BK CK CHS A C HMG tfr TR TIRI C0NI MT B 0SC MR L RL CLA CLB CLC CDA SKA HA HB TA TE UA UB TSA DCA 116D1 

TOLL SWITGHING SYSTEM 
NO. 4A 

" .. 
"' " .. 
" 0 
;:: 
u 

" .. 
0 
0 z 

f 
w .., 

TROUBLE R~CORDER CARD 

... 
i .. 

" .. 
"' C .. 
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C .. 
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0 
z 
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"' :, 
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FG.17A 

I 
TOLL SW ITtHING SYSTEM 

Nb. 4A 
TROUBLE RECORDER CARD 

I 

I 
! 

F,IG.178 

.. 
"' 

.. 
Ill 

SECTION A828.131 

30 35 40 45 50 55 5t 

CA REC IK CRK 6DT TRB Cf 
DECODER c•o•• (II~, 

TRL DRL RLT 
DECODER TIME-OUT ,I MARNER TIMl-il:T 

WT f'TD MD TBD TMt TMI TIU 
IIIARKER CAO&& IX -1 

X IS (PS TB ST MS K 0 I JP ILS OLS JS SM SMI SM!! TL RCK TKS TR TRL STA MRL TJf' T0F 
TC TCI It • T• II& ... 
,t I T2 I 2 .. 7 0 I 2 3 4 5 6 7 I 9 10 II 12 13 14 15 II 17 II 19 
TC • TC Ill& ... 
uo I 2 3 4 5 • 7 8 U9 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 

• INCOIIIING rRAIIII GIIOU .. INC .• WITCH 
0 I 2 3 4 5 • 7 a 9 10 II 12 13 14 15 II 17 18 19 D I 2 3 4 . ., • 7 I • SELECT MAGNET 
0 I 2 3 4 5 • 7 8 9 10 II 12 13 14 15 II 17 18 19 20 21 22 23 24 25 26 27 28 29 

•ELECT IIIAGIIET 
l~C. ,• 1 Ot· ";·1 T;-C:;11-~T.co;N, l~C-O ~NN.l'IIEF.CONTIIOL I I JUNCT0R WALKING 

30 31 32 33 34 35 38 l7 38 39 CNC TCII OCB !CB CHB ATA Rf& RTC RTD 
OUTGOING rRAIIIE GROU .. OUT. 1,WITCH ' 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 , .. 16 17 II 19 0 I 2 3 4 5 • 7 8 9 
JUNCTOR CONTROL CHANNEL 

0 I 2 3 4 5 • 7 8 9 10 II 12 13 14 ,~ II 17 11 19 11 n I 2 3 4 .. • 7 8 Ill 

JUNCTOR .. ATT[RN CHANNEL 

0 I 2 3 4 5 • 7 8 9 10 II 12 13 14 15 II 17 JPN RO I , ] 4 'I ' 7 I R9 

LPD Cll2 
DECODER•IIIARIIIR TEST ~Ill 

NCf' CHKMSK 'XPS SMG 

CONT. GROU .. 

r Io 
CONTROLLER I CONTROLLER CONNICTCIII I LIi. l'R.•TEN• 

1 Io 
LK. rR.•UNITil 

1 I A II C D E I 2 3 4 50123450 I 2 4 I 2 4 
TRUNII GROU .. TRUNII LEVIL •Ec.••· I •DR.TY .. E 

0 I 2 3 4 5 • 7 8 9 0 I 2 3 4 5 • 7 8 9 AO Al an Ill DP Mf'P OS 
.. RIFER INCE SEC .••. LEVEL I 

lou DL A B C D E 0 I 2 3 4 
CONTROLLER .,ROGREH 

lex 
CIIOH 

Hx lcLx 
CONTROLLER TEl,T 

TT FR GR CLO CLI OT PC ore OTC PA PB SA St St HO HM PX SX A II C SR AR NF TR 

30 35 40 50 55 59 
D[c;C)DEII CAOH IX ~I DECODER TIME-OUT ,I MA•Kt• TIME-OUT 

CA REC IK CRK 6DT TRB CF TRL DAL RLT WT FTD MD TBD TMC TIii. rlz TM3 
MAIIIKEA CAO&~ IX-) 

X IS (PS TB ST MS K 0 I JP ILS OLS JS SM SIii SMO ~ TL RCK TKS TR TRL STA MRL TIF. T0F 
TC TCI IT! • T• 1115 .. .. 
,t I T2 I 2 4 7 0 I 2 3 4 5 I 6 7 8 9 10 II 12 13 14 ,., 16 17 II 19 
TC • TC M• ... 
uo I 2 3 4 5 6 7 e U9 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 

• INCOMING rRAIIIE GIIOU .. INC. &WITCH 

0 I 2 3 4 5 6 7 a g 10 II 12 13 14 15 II 17 18 19 0 I 2 3 4 ·s 6 7 a 9 
ULECT MAGNET 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 
l,[L[Cr MAGNET 1t. t' I ot. ';-1 \•·c,N.~Tco;N- 1t 7' GONN.PlltF.CONTIIOL I JUNC.TOllt WALKING 

30 31 32 33 34 35 36 37 38 39 k:.i CNE TCB DCB (CB CHB RTA RTB fM: RTD 
OUTGO ING rAAME GIIOU .. OUT. !IW ITCH 

0 I 2 3 4 5 6 7 a 9 10 II 12 13 14 15 Iii 17 18 19 0 I 2 3 4 5 6 7 8 9 
JUNCTOA t;ONTAOL CHANNEL 

0 I 2 3 4 5 6 7 8 9 10 Ii 12 13 14 15 . 16 17 18 IIJ 1, n I 2 3 4 5 6 7 8 L9 
JUNCTOII P'ATTERN I CHANNEL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 I II 17 JPN RO I 2 3 4 "i 6 7 II RIJ 
DECODER• MARKEii TUT 

LPD CLl2 NCF CHKMSK ·xPS SMC SUB I 

CONT. GIIOU .. 
r I o 

CONTIIOLLEA I· CONTROLLER co NICTOII I LK. FR.-T[NS 

1 I o 
LK. , ... -UNITS 

1 I A II C D E I 2 3 4 5 0 I 2 3 4 r, 0 I 2 4 I 2 4 
TRUNK GAOU .. TAUNII LIIIL S.EC.ilW. I SDA.TYP'[ 

0 I 2 3 4 5 I 7 8 9 0 I 2 3 4 5 , I 7 I 9 AO Al BO 81 DP MFP OS 
.. RErEIIINCE 1,[C.SW. LEVEL I 

lnu A B C D E 0 I 2 3 4 n, 
CONTROLLER .. ROGAEH 

lex 
CIIOH 

Hx lcLx 
CONTAOLLEII TU,T 

TT FR GR CLO CLI OT PC ore OTC PA PB SA SIi SC HO HM PX SX A B C SR AR NF TR 
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51 

S6 
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0 10 15 20 25 29 
• !,OURCE or RECORD 

lrRtrR2 .M ii D[COOER 
D M C OT MT TV CT TRI TR2 0 I 2 3 4 !, 6 1 8 9 10 II 12 13 14 15 Ill 17 

TYPE or RECORD MARKER-IT OR COMB. 

9 I o • MARKER-TC 
Flf MFT CFR DSTIMSTI RlllF TST SDT OCT 0 I 2 3 4 5 6 1 8 I 2 3 4 s 6 7 8 9 
TYP• O• RECOIID 1 • !,DA. rR. TENS • !,DA. rR. UNIT 5 I .... SDA. I M•P SOR. 
RO PRO 0 I 2 3 4 5 6 1 8 9 0 I 2 3 4 5 6 1 8 9 0 I 2 0 I 2 

TRANSLATOR ENGAGED • DECODER CONN EC TOIi • H. EM TO Tl uo I 2 3 4 5 6 1 B U9 TO TI T2 uo I 2 3 4 5 6 1 8 U9 co I C2 
D[CODEA INPUT COD[ 

AO I 2 4 A7 80 I 2 4 87 co I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 FO I 2 4 F7 
CODE BARfo 

AO I 2 4 A7 80 I 2 4 87 co I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 FO I 2 4 F7 
DECODER INPUT 11 LATCH MAGNET!, I 

lvo 
CARD.GROUP 

lcs1 3D 6D 6DA VO NVO NRO CKI CFM PF TSA T~II TSC 580 LI L2 L3 LA NYO CGO I 2 CG4 CS2 
DECODER ROUTE ADVANCE I MKR.ROUTE ADVANCE 

.RA RAI RA2 RA3 CSO CSI CS2 CS3 CS4 CS5 CO Cl C2 C3 CB RLS MB RO ROIT ROTC RS I RS3 OF MBR ROR 
,I OGTAPI! :I T& 

TPCI 0 
TP 6D TRAN1'LATOA 

1 I~ 
CLA!,• • • NCA CA4 GA5 CA6 IT TC ITC 0 I 2 I 2 H TO Tl uo I 2 4 Tl uo I 2 4 U7 

r111 ~NAC AC AHA AFAI TO 
ALTERNATE ROUTE 

U7 I lo 
ROUTING INST. 

1 I o 
·c DC 

I 2 4 T7 uo I 2 4 I 2 4 I 2 4 7 

!NSK 5,3 SK&! HN TN UN HO 
CODE CONVERSION 

I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 

DtMI RD I To 
TRUNK BLOCK CONNECTOR I TRUNK BLOCK I • GROUP nART • 

u1 I TO 
•. GROUP END • I T2 uo I 2 4 U7 0 I 2 4 7 TO Tl 1M I 2 4 Tl lfti I 2 4 U7 

D[COlll!R AOUTI NG IN!,TAUC TIONS 
1 • •• 

MARKER REGlloTRATION-(;ODE CONVER!,ION 
cc CR RR FOF FMB FRO F5T PCR NPCR HN TN UN HO I 2 4' H7 TO I 2 4 T7 UO I 2 4 U7 

MB RO 
MARKER AEGlt.TAATION • J 

PRO For FMB rl, FST 11.D .... T l'"l ry 00C 4DC ~ NOC HO I 2 

MKA.-liDA. TIIAN!tMITTlD CODE COHVll&ION 

4 H7 TO I 2 4 T7 uo I 2 4 U7 
• TRANSMITTED-MARKER TO r...;ER • I IC • rRA'. OE 10111:TIFICATION 

M DC MF 5XD LPD XDD XSC ltc SXR 20C ODC 5DC NSK SK3 SK& OC FA FB re FD FE FF re rH 
DECODER PAOGRES._ 

CKC HTK SMl SMC CK3CCK CRKNCT NC VCRCOP1COP2ARSTCAK HBASMCOTID TBY l'IAC: RHC R&D TCK &DK IT TC !Qltl!C RCO RCA H~-
DECODER PROGRHI. I, ,I • • • • MARKER PROGRESI> • • Gi e I 

DCB DCB2 ATB CPL AAS TCD TKS ROAL DAL ALT CHK CKG ACK TCK TBK CCK lfs SCT AlJI TB SC OCK ICK OfK lfK SK 

• • • • • .MARKER PROGRE&S • I, • • MKA'..-!,OR. TR.AN\.MITTINli • C, 11 ' 
AK BK CK CHS A C Hfc c.fr TR TIAI CONI UT B OSC MR L AL CLA CLB CLC CDA si& HA HB TA TB UA UB TSA DCA ru.ilTt1; 

0 10 IS 20 25 29 
• SOURCE OF RECORD 

. lrR1°rR2 "'•·,1 ·, DECODrR 

D M C DT MT TV CT TRI TR2 O I 2 3 4 !, 6 1 8 9 10 II 12 13 ·14 15 16 17 
TYP[ or RECORD MARKER-IT OR COMB. 

9 I o • MARKER-TC 
flF MFT CFRDSTJMSTI RlllFTST SOT OCT 0 I 2 3 4 5 6 7 8 I 2 3 4 5 6 7 8 9 
TYP[ o, R[COAD I • SOR. rA. TENS • !>DA. rlil. UNITS I DP SDR9 I M•P SOR. 
RO PRO 0 I 2 3 4 5 6 1 8 9 0 I 2 3 4 5 6 7 6 9 0 I 2 0 I 2 

TAAN5LATOA ENGAGED • DECODER CONN[CTOR • H EM TO Tl uo I 2 3 4 s 6 1 8 U9 TO Tl T2 uo I 2 3 4 5 6 1 8 U9 co I C2 
D[CODER INPUT COD[ 

AO I 2 4 A7 BO I 2 4 87 co I 2 4 C7 DO I 2 4 D7 EO I 2 4 t7 FO I 2 4 F7 
COD[ BAR!; 

AO I 2 4 A7 BO I 2 4 B7 co I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 ro I 2 4 F7 
DECODER INPUT ,1- LATCH MAGNET!, I 

lvo 
CARD GROUP 

lcs1 3D 6D 6DA VO NVO NRO CKI CFM Pf TSA TSB TSC SBD LI L2 L3 L4 NVO CGO I 2 CG4 CS2 
DECODER ROUTE ADVANCE 

I 
MKA.ROUT[ ADVANCE 

.RA RAI RA2 RAJ CSO CSI CS2 CS3 CS4 CS5 CO Cl C2 Cl CB RLS MB RO ROIT ROTC RS I RS3 or MBR ROR 
I OGTAPP. I T& 

TPCI 0 
TP 6D TRAN!ILATOR 

1 Ir~ 
CLAS.So • • NCA CA4 CA5 CA6 IT TC ITC 0 I 2 I 2 H TO Tl uo L 2 4 Tl . uo I 2 4 U7 

~DLdNAC AC AHA ArAI TO 
ALT[A.NAT[ ROUT[ 

U7 I I ROUTING INST. 
1 I o 

·c DC 
I 2 4 T7 uo I 2 4 0 I 2 4 I 2 4 1 

INsK s:3 sK&I HN 
COO[ CONVERSION 

TN UN HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 

01111 RD. lro 
TfiUNK BLOCK CONNECTOR 

U7 I 0 
TRUNK BLOCK 

7 I TO • GROUP !;TART • 
u1 I TO • GAOU~ IND • I T2 uo I 2 4 I 2 4 Tl lftl I 2 4 Tl dti I 2 4 .U7 

DECODER ROUTING IN$TAUCTl0Nft , ... MARKER R[Gl!;TIIATION-COD[ CONV[R!,ION 

cc CR RR FOF FMB FRO FST PCR NPCR HN TN UN HO I 2 4 H7 TO I 2 4 T7 uo I z 4 U7 
MARKER REGIS.TRATION • ,I MKR.-IDR. TRANIMITHD COD[ CONVER!, ION 

MB RO PRO For FMB ~ FST HLD M!r CLCT ODC 4DC soc NOC HO I 2 4 H7 TO I 2 4 T7- uo I 2 4 U7 
• TRAN5NITTEIHIARKEA TO UNDER • I IC • rRAMI IDENTIFICATION 

M DC MF SXD LPD XDD XSC ~ SXR 20C ODC 4fc SOC NSK SK3 SK& OC FA FE F C FD FE FF FC FH 
DECODER PROGAHI 

CKC HTK SMl SMC CK3 CCK CllK NCT NC VCRCOPICOP2 ARSTCAK HBA SMCO TIO TBY DBS RHC RIID TCK &DK IT TC ~R ME RCD RCA HBl 
DECODER PROGIUH 

lcHKI 
• ~ • • MAAKElil PROGAl'.&5 • ,•_; • • DCB DCB2 ATB CPL ARS TCD TKS RDRL DRL RLT CKC RCK TCK TBK CCK Tf3 SCT ATB TB SC OCK ICK OFK JFK SK 

• • • • • .MARKE~AOGR[!,$ • . I,• • k'O<R .-r.oR. ,RAN!>MITTn,.. • • ,lallffl 
AK BK CK CHS A C HifG TR TIRI CONI MT B OSCMRL Rl CLA CLB CLC CDA Sf A HA HB TA TB UA UB TSA DCA 

TOLL SWIT~HING SYSTEM 
Np. 4A 

TROUBLE RfCORDER CARD 

z ... 
" .. .. 
z 
0 
;:: 
u .. 
0: 
0 
D z 

~ 

I 
I 

I 

I 
I 

' 

i 

I 
I 
I 

FIG. IBA 

TOLL SWITCHING SYSTEM 
Nb. 4A 
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TROUBLE R~CORDER CARD 
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SECTION A828.131 

30 35 40 45 50 55 59 
DECODEII CIIOH (II :-1 DECODEII TIIU-OUT II MAIUCEII TIME-OUT 

CA REC IK CRK 6DT TRB er TRL DAL RLT _ WT FTD lilD TB!) TC: T111 nt2 Tll3 
llAlll<III c110••.1x -> 

X IS JPS TB ST MS K 0 I JP [LS Ol.S JS S~ SIii SMQ TL RCK TKS TR TRL STR URL TIF TOF 

I TC! r, • Ta ... ... 
' 13 , .. 19 I T2 I 2 4 7 0 I 2 3 4 5 6 7 a II 10 II 12 14 II 17 IA 

TC • Te Ml C ... 
uo I 2 3 4 5 fl 1 8 Ut 20 21 22 23 24 25 :26 27 28 29 30 31 32 33 34 35 36 37 38 39 

• INCOMING FIIANI G_,P • ING. $WITCN 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 Ill 17 18 19 0 I 2 3 • ... I 7 a Cl 

• HLECT MAGNET 
0 I 2 3 4 5 fl 1 8 9- 10 II i2 13 14 15 Ill 17 18 19 2.0 21 22 23 24 25 26 27 28 29 

SELECT MAGN[T 
•·~- ';·1;T.1';·IT,.Co;N-,.eo;N. •;c. 0 CONN.NIEF.CONTIIOL I, JUNCTOII WALKING 

30 31 32 33 34 35 36 37 31 39 tNO cit TC8 OCB ICB CHS RTA Rfll ATC RTD 

• OUTGOING FIIAME GIIOUP OUT. IWIT(;H 

0 I 2 3 4 5 6 7 a 9 10 II !2 13 " · 15 16 17 II 19 0 I 2 3 4 5 & 7 a 9 
.JUNCTOII CONTIIOL • CHANNIL 

0 I 2 3 4 5 & 7 a 9 10 II 12 13 14 IS 16 l7 Ill Ill 110 I 2 3 4 .. & 7 a L9 

• JUNCTOII PATTEIIN CHANIIIL 

0 I 2 3 4 5 I 7 a 9 10 II 12 13 14 15 16 17 JPN RO I 2 3 ' 5 ' 1 II A9 

LPD Cll2 
DECODEII-MAIIKEII TUT wal 

tlCF CHKlilSK "XPS SMC 

GONT. GIIOUP 
r I o 

GOIITIIIOLLEJ/ I coNT110LLEII cONNEeTo■ I LI<. rr:.--rtNI\ 
1 Io 

LK. r11.-UNIT!I 
1 I A 8 C D E I 2 3 4 5 .0 I 2. 3 4 !> 0 I z 4 I 2 4 

TIIUNI' GIIOUI' TIIUNI( LIVIL IEG.!IW. I SOIi.TYPE 
0 I 2 3 4 5 • 7 I 9 0 I 2 3 4 § ' 7 II 9 1.0 I.I •n Ill DP IIFP 0§ 

Pll!rElllllCE 111:c.a..-. Ltvi:L I 
!nu DL " B C D E o I 2 3 4 

CONTIIOLLIII PIIOGIIHS lcx C~--::ll 
,o: lcLX ,. COt~ -.rnoLLI II TE•T 

TT FR CR CLO CLI OT PC DIC OTC PA PB SA SI SC HO HU PX SX & C SJ: AR NF TR 

30 35 40 45 50 55 59 
DECODER GIIOH (II '.'"I ~ [CODEii Tlr.f[-OUT I MAIIKU TIME-OUT 

CA REC IK CRK 6DT TRB CF TRL DRL RLT WT FTD MD TIii:, ,...:: T11I nt2 nu 
MAIIKEII CIIOII (X -J 

X IS IPS TB ST MS K 0 I JP [LS Ol. S JS SM SIU SM0 TL RCK TKS TR TRL '-TR MRL TIF TOF 
TC TCI ITi • Ta M!, ... 
~ I T2 I 2 4 7 0 I 2 3 4 5 6 7 II 9 10 Ii 12 13 14 I!> Iii 17 Ill 19 
TC • TC Ml • ... 
uo I 2. 3 4 s II 1 a U9 20 21 22 23 24 25 26 27 28 2'i 30 31 32 33 34 35 36 37 38 39 

• '"COMING 'IIAME GIIOl/1' • ING. &WITCH 

0 I 2 3 4 5 6 7 a 9 10 II 12 13 14 15 16 17 18 19 0 I 2 3 4 ,, 6 7 a 9 

• SELECT MAGNET 

0 I, 2 3 4 s 6 1 a 9 10 II 12 13 14 I~ II 17 18 19 2.0 21 22 23 24 25 26 27 21, 29 
!,ELECT MAGNET ING. ';· 1 ;T- ';-1 TtC,N.~T.CO,N. l~C .• CONN.I'll[,. COMTlltO[.. II JU NC TOil WALKING 

30 31 32 33 34 35 36 37 38 39 !- ~ CN'='. TCB OCB ICB CHB RTA RTB ~ RTD 

• OUTGOING FRAM[ GIIOUP OUT. !,WITCH 
0 I 2 3 4 s 6 7 a 9 10 H 12 13 14 IS 16 17 18 19 0 I 2. 3 4 5 6 7 a 9 

• JUNCTOII CONTROL c;~ANN'L 
0 I 2 3 4 5 6 7 II 9 10 II 12 13 14 15 16 17 18 19 1 LO I 2 3 6 7 8 l9 

JUNCTOII ,ATT[IIN • CHANNEL 

0 I 2 3 4 5 6 7 a 9 10 II 12 13 14 IS II 17 JPN RO I 2 3 4 ~- 6 7 II R9 
DICOOEII-IU.1111[11 TUT I 

LPD CLl2 NCF CHI\MSK ·xp~ SMC w~ 

CONT. Gllou, 

F I 0 
CONTIIOLLEII I CONTIIOLLEII CONNICTOII I LK. fll.-T[NI 

1 I o 
!.K. FA.-UNIT!i 

1 I A B C D E I 2 3 4 501234'i0 I 2 4 I 2 4 
TIIUNK GIIOUP TIIUNK LEVEL !oEC.!,W. I !OIi.TY,[ 

0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 s ' & 1 II 9 AO Al Rn 81 DP MFP 05 
Pll[rEIIENCE !,EC.SW. LEVEL I 

l~J DL A 8 C D E O I 2 3 4 
CONTIIOLLEII PIIOGll[I& 

lex 
ellOH 

HX lcLx 
CONTIIOLL[ II TEST 

TT FR CR CLO CLI OT PC OTC OTC PA PB SA SB SC HO HM PX sx A 8 C SR AR NF TR 

$11 

S7 

S6 

ss 

S4 

S3 

S2 

SI 

so 

R6 

R7 
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RS 

A4 

R3 

R2 

RI 

RO 
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S6 

ss 

54 
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FIG. 18 - TROUBLE REC~DER CARDS - TROUBLE NO. 4 
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RI 
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0 10 IS 20 25 29 
• f>OUACE or RECORD 

ITRi°TR2 .M 1 • DECODER 
D M C DT MT TV CT TRI TR2 0 I 2 3 4 ~ 6 7 8 9 10 II 12 13 14 15 16 17 

TYPE DF RECORD MA AK EA •IT OR COMB. 
9 I o 

MARKER-TC 
rrr MH crR DSTJMSTl AW TST SDT OGT 0 I 2 3 4 s 6 7 8 I 2 3 4 s 6 7 8 9 
TYPE or RECORD I • !aDA. FA. TENS • !iDA. FR. UNIT 5 I DP SDA. I MFP SDA. 
RO PRO 0 I 2 3 4 5 6 7 8 g 0 I .2 3 4 s 6 7 8 9of2012 

TRANSLATOR ENGAGED • • DECODER CONNECTOR • H EM TO Tl uo I 2 3 4 s 6 7 8 U9 TO Tl T2 uo I 2 3 4 5 6 7 8 U9 co I C2 
DECODER INPUT GODE 

AO I 2 4 Al BO I 2 4 B7 co I 2 4 Cl DO I 2 4 D7 ED I 2 4 E7 ro I 2 4 r7 
GODE BAA!'> 

AO I 2 4 Al BO I 2 4 Bl co I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 ro I 2 4 r7 
DECODER INPUT 11 L ATGH MAGNETS, I 

lvo 
CARD GROUP 

lcs, 3D 6D 6DA VO NVO NAO CKI crM Pr TSA TSB TSC SBD LI L2 L3 L4 NVO CGO I 2 CG4 CS2 
DECODER ROUTE ADVANCE 

I 
MICA. ROUTE ADVANCE 

.RA RAI RA2 RA3 GSO GSI GS2 GS3 GS4 GSS GO GI C2 C3 CB RLS MB RO ROIT ROTC RSI RS3 or MBA ROA 
I OGTAPP. .I n, 

wcl o 
TP 6D TAAN'iLATOR 

1 •. 
CLA•s • • NCA CA4 CAS CA6 IT TC -ITC 0 I 2 I 2 H TO Tl uo I 2 4 7 TO Tl uo I 2 4 U7 

toLdNAC Ac AHA ArAI TO 
ALTERNATE ROUTE 

U7 I !o 
ROUTING INST. 

1 I o 
·c DC 

I 2 4 T7 uo I 2 4 I 2 4 I 2 4 7 

INsK sf3 sKal HN TN UN HO 
CODE CONVEA!>ION 

I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 

D1~I RD . I TO 
TRUNK BLOCK CONNECTOR I TRUNK IILOCK I • GROUP ITAAT • u1 I To • GROUP END • I T2 UO I 2 4 U7 0 I 2 4 7 TO Tl lft> I 2 4 Tl lft> I 2 4 U7 

DECODER AOUTI NG INSTAUC TIONS 
I• • • 

MARKER AEGI.TAATION-CODE CONYERS.ION 
cc CR RR FOF FMB FRO FST PCR NPCR HN TN UN HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 

MARKER AEGlloTAATION • ,I MKR.•ftDA.TRAN.MITTED CODE CONVEAl'>ION 
MB RO PRO ror FMB rli FST II. D ~ CLCT 00G 4DG ~iv:. NOC HO I 2 4 H7 TO I 2 4 T7 UO I 2 4 U7 

TIIANSMITTED-MAIIICEII TO SENDEII 
I IC • FRAME IDENTIFICATION 

M DC Mr SXD LPD llOD XSC DLC SXR 20C ODG 4DG SDC NSK SK3 SK6 OC FA FB re FD FE FF re FH 
DECODER PAOGAEf,!a 

CKC HTK SMI SMC CK3 CCK CBK NCT NC VCRCOPtCOP2 ARSTCAK HBA SMCO TID TBY IIA~ RHC RID TCK 6DK IT TC N:RR ME RCD RCA HBI 
DECODER PROGR E!ilo 

lcHKI 
• • • • MA~R PROGRE!oio •••• DCB DCB2 ATB CPL AAS TCD TKS RDRL DAL ALT CKG ACK TCK TBK CCK s!r ATB TB SG OCK ICK OFK IFK SK 

• • • MARKER PAOGRU,S • .I, MICN.·•DR. TRAN!iMITTIIHi • Ill 
AK BK CK CHS A C HMC GCT TR TIRI CONI MT B OSC MR L RL CLA CLB CLC CDA SKA HA HB TA TB UA UB TSA DGA R6DI 

0 10 15 20 25 29 
• SOURCE OF RECORD 

ITR1°rR2 
M •,I . DECODER 

D M C DT MT TV CT TRI TR2 0 I 2 3 4 .. r, 7 8 9 10 II 12 13 14 15 16 17 
TYPE or RECORD • MARKER· IT OR COMB. 

, I o 
MARKER-TC 

rrr MrT crR DSTJMSTl RmF TST SDT OCT 0 I 2 3 4 5 6 7 8 I 2 3 4 s 6 7 8 9 
TYPE or RECORD I • !ioDA. FA. TENS • I.OIi. FA. UNITS I DP SOR. I MFP SDR. 
RO PRO 0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 s 6 7 8 90,2012 

TRANSLATOR ENGAGED • • DECODER CONNECTOR • H EM TO Tl uo I 2 3 4 5 6 7 8 U9 TO Tl T2 uo I 2 3 4 s 6 7 8 U9 co I C2 
DECODER INPUT CODE 

AO I 2 4 A7 BO I 2 4 B7 co I 2 4 C7 DO I 2 4 D7 ED I 2 4 E7 FO I 2 4 r7 
CODE IIAAS 

AO I 2 4 A7 80 I 2 4 B7 co I 2 .. C.7 DO I 2- 4 D7 EO I 2 4 E7 ro I 2 4 F7 
DECODER INPUT 1l LATCH MAGNETS I 

lvo 
GARD GROUP 

lcs, 3D 6D 6DA VO NVO NAO CKI CFM PF TSA TSB TSC 5BO LI L 2 Ll L4 NVO CGO I 2 CG4 CS2 
DECODER ROUTE ADVANCE 

I 
MKA. ROUTE ADVANCE 

.RA RAI RA2 RA3 CSO CSI CS2 CS3 CS,t GSS CO Cl C2 Cl CB RLS MB RO ROIT ROTC RS I RS3 OF MBA ROA 

,I OGTAPP. .I Tio 
wcl o 

TP CID TAAN!ILATOR 

7 Ir~ CLASS • • NCA CA4 CAS CA6 IT TC ITC 0 I 2 I 2 H TO Tl uo I 2 4 Tl uo I 2 4 U7 

DLdNAc AC AHA ArAI TO 
A'LTEANATE ROUTE 

U7 I 
I ROUTING INST. 

1 I o 
·c DC 

I 2 4 T7 uo I 2 4 0 I 2 4 I 2 4 7 

INsK sf3 SK&I HN 
CODE CONVEAI.ION 

TN UN HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 

DIMI RD -1 TO 
T,PaUNK BLOCK CONNECTOR 

U7 I 0 
TRUNK ILOCK 

7 I TO • GROUP UART • 
u1 I TO • GROUP £ND • I T2 uo I 2 4 I 2 4 Tl "" I 2 4 Tl lft> I 2 4 U7 

DECOOIR ROUTING IN!tTAUCTIONS 

I HN TN UN HO 
MARKER AEGl!oTRATION-CODE CONVERSION 

cc CR RR ror FMB FRO rsT PCR NPCR I 2 4 H7 10 I 2 4 T7 uo I 2 4 U7 
MARKER AEGISTAATION • ,I MICA.•!i,DA.TRANftMITTED CODE CONVEll!alOtl 

MB RO PRO FOF fMB rl) rsT HLD M!T CLCT OOG 4DG SDG NDG HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 
TRAN5MITTED--MAAKEA TO &£NDEA I IC • FAAMI 10'£NTIFICATION 

M DC MF SXD LPD XDD XSC DLC SXR 20C ODC 4DG SDC NSK SK3 SK6 OC FA FB re FD FE H FC FH 
DECODER PAOGAEH 

CKC HTK SMI SMC CK3CCK CRKNCT NC VCRCOPICOP2ARSTCAK HBASMCOTID TBY DBS RHC R&D TCK &DK IT TC RCRR ME RCD RCA HBI 
OECOOEA PAOGAEH 

lcHKI 
• • • • MAAK~R PAOGRE!r,r. • • • • DCB DCB2 ATB CPL AAS TCD TKS RDRL DRL RLT CKC RCK TCK TBK CCK 1f5 s!r ATB TB SC OCK ICK OFK IFK SK 

• • • MAAKE~ROGREf,S • .I, . MICR.-SDR.TAANSMITTING • 1l1 
AK BK CK CHS A C HMG T-R TIRI CONI MT B OSC MR L RL CLA CLB CLC CDA SKA HA HB TA TB UA UB TSA DCA RtiDI 

• TOLL SWIT HING SYSTEM 
N . 4A 

TROUBLE R CORDER CARD 

z .. 
" C .. 
z 
0 
;:: 
u 
C 

a: 
0 
0 z 

~ .. 
.J 
m 
~ a: .. 

z .. 
" " .. 
z 
!! .. 
u 

" 0: 
0 
0 z 

~ 
"' .J • :, 
0 .. .. 

I 

I 

FIG: 19A 

TOLL SWITCHING SYSTEM 
NO. 4A 

TROUBLE R¢CORDER CARD 

FIG. il9B 

.. 
m 

.. 
m 

SECTION A828.131 

30 35 40 45 , 50 55 59 
DECODEII CIIOSS IX :"I DECODEII TIME-OUT ,I MAIIICEII TIME•OUT 

CA REC IK CRII 6DT TRB CF TRL DAL ALT _ WT FTD MD TBD TIIC TMI TM2 TM3 
MAIIKEII CIIOS!i IX •J 

X IS IPS TB ST MS K 0 I JP ILS OLS JS SM. SMI SM0 TL ACK TKS TR TRL STA MRL TIF TOF 
TC TCI 

ri • Ta MS I MS 

~ I T2 I 2 4 7 0 I 2 3 4 5 / 6 r I 9 10 II 12 I\ 14 ,~ II 17 II ,, 
TC • TC MS I • .. . 
uo I 2 3 4 5 6 7 8 U9 20 21 22 23 24" 25 126 27 28 29 30 31 32 33 34 35 31 . 37 38 39 

• INCOMING FIIAMI GIIOUP . INC. !i,Wl,CH 
0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 IS , 16 17 18 19 0 I 2 3 4 8 7 a 9 

• ULECT MAGNET 

0 I 2 3 4 5 • 7 8 9 10 II 12 13 14 15 lfl 17 18 19 20 21 22 23 24 25 26 27 28 29 
SELECT MAGNET 1;~· r;-i,T-';rt .N-Olt-C,N-•t, 

CONN ... tF.CONTIIOL I I JUNCTOII WALKING 
30 31 32 33 34 35 36 37 38 39 rtl) CNE TCB OCB ICB CHS RTA RTB ATC ~ 

• OUTGOING FIIAME GIIOU'° OUT. $WITCH 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 0 I 2 3. 4 5 6 7 8 9 

• JUNCTOII CONTIIO L CHANNEL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 I§ 16 17 II " LO I 2 3 4 ~ • 7 8 L'I 

• JUNCTOII .. ATTEIIN CHANNEL 

0 I 2 3 4 5 • 7 8 9 10 II 12 13 14 15 II 17 JP-N RO I 2 3 .. .. &· 7 I R9 
DECODEII • MAIIKEII TEST 

LPD CLl2 NCF CHKMSK ·xps SMC WB 

CONT. GIIOUP 
r I o 

CONTIIOLLEII I CONTIIOLLEII C:ONNEC:TOII I LK. Fll.•TEN!l 
1 I o 

LK.FII.--UNIT!t 

1 I A II C D E I 2 3 4 501234 .. 0 I 2 4 I 2 4 
TIIUNK l,IIOUP TIIUNIC LEVEL SEC.!lW . I SOIi.TYPE 

0 I 2 -3 4 5 • 7 8 9 0 I 2 3 4 5 ' 7 I ' AO Al an Bl DP MFP OS 
PIIEFEIIENCE SEC.SW. LE-~ 

IDu A B C D E 0 I 2 4 DL 
CONTIIOLLEII "IIOGIIEU 

IGx 
C:IIOH II CONTIIOLLE II TEST 

TT FR CR CLO CLI OT PC DTC OTC PA PB SA SI SC HO HM PX SX HX CLX A I C SR AR NF TR 

30 35 40 45 50 59 
DECODEII CIIOH (X -J DECODEII TIME-OUT ,I MAIIK[,-: TIMC-OUT 

CA REC IK CRK 6DT TRB er TRL DRL RLT WT HD MD TBO TMC TMI rfz TM3 
MAIIKEII CIIOSS IX -J 

X IS JPS TB ST. MS K 0 I JP ILS OLS JS SM SMI SMO TL ACK TKS TR TRL STR MRL nr TOF 
TC TCI ITi • Ta MS M!o ,., 

I T2 I 2 4 7 0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 ,~ i& 17 18 19 
TC • TC M• • MS 
uo I 2 3 4 5 6 7 8 U9 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 

• INCOMING FIIAME GIIOUP ING. !tWliCH 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 0 I 2 3 4 6 7 a 9 • SELECT MAGNET 
0 ,. 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 ·25 26 27 28 29 

SELECT MAGNET ' INC i" I ,T. ';r, cot!Tco;N l!C 7' CONN.PR Er. coNTIIOL . J JuNCTOR WALKING 
30 31 32 33 34 35 36 37 38 39 E CNO ~ TCB OCB ICB CHB RfA RTB RTC RTD 

• OUTGOING 'IIAME GIIOU'° OUT. !!,WITCH 
0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 0 I 2 3 4 5 6 7 8 9 

• JUNC~OII CONTIIOL CHANNEL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 l7 Ill 19 LO I 2 3 4 5 6 7 8 L9 

• JUNCTOII PATTEIIN CHANNEL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 i6 17 JPN RO I 2 3 .. 5 6 7 I R9 
DtCODEII • MAIIKEII TUT 

LPD CLl2 NCF CHKMSK ·xps SMC WB 

CONT. GIIOUP 
r I o 

CONTIIOLLEII I CONTIIOLLEII CONNECTOII I LK. , •. -TENI 

1 I o 
LK.Fll.·UNIT!!, 

1 I A II C D E I 2 3 4 5 0 I 2 3,4 ~ a I 2 4 I 2 4 
TIIUNK GIIOUP TIIUNK LEVEL !l,EC.!l,W I SOIi.TYPE. 

0 I 2 3 4 5 ' 7 8 9 0 I 2 3 4 5 ' 7 II II AO Al P.n Bl DP MFP OS 
PIIEFEIIE NCE •Ecsw.LEvEL I 

lnu DL A B .C D E O I 2 3 4 
CONTIIOLLEII '°IIOGIIUS 

lex 
CIIOH 

Hx lcLx• .A 
CONTROLLER TEST 

TT FR CR CLO CLI OT PC DTC OTC PA PB SA SB SC HO HM PX SX B C SR AR NF TR 
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R4 
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RI 
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FIG. 19 - TROUBLE RECORDER CARDS - TROUBLE NO. 5 
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58 
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S4 

S3 

S2 

SI 

so 
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R7 
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RS 
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R3 
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S2 
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so 
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0 10 15 20 25 29 

• M>UACE or RECORD I .D M ii. DECODER 
D M C OT MT TV CT TRI TR2 TRI TR2 0 I 2 3 4 !i ~ 7 8 CJ 10 II 12 13 14 15 16 17 

TYPE or RECORD MA A KEA• IT OR COMB. 
9 I o 

MAAK[A•TC 
rrr MFT CFR DSTIMSTI RlRf TST SDT OGT 0 I 2 3 4 5 6 7 8 I 2 3 4 5 6 7 8 9 
TYPE or RECORD I • S.DA. FR. TENS • !iDR. FA. UNITS I DP SDR. I MFP SDA. 
RO PRO 0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 8 9 0 ' 2 0 I 2 • TRANSLATOR ENGAGED • • DECODER CONNECTOR • H EM TO Tl ·uo I 2 3 4 5 6 7 8 U9 TO TI T2 uo I 2 3 4 s 6 7 8 UCJ co I C2 

• • • • • DECOO[A INPUT COO[ 
AO I 2 4 ,A7 BO I 2 4 B7 co I 21.1-~D01 2 4 D7 ED I 2 4 E7 FD I 2 4 F7 

• ' • • • CODE BARS 
AO I 4 A7 BO I 2 4 87 co I 2 4 ~ DO I 2 4 D7 EO I 2 4 E7 ro I 2 4 F7 

• • D[COOEA INPUT • II LATCH MAGNETS I 
lvo 

•· CARD GROUP. 
let, • 3D 6D 6DA VO NVO hi) CKI CFM PF TSA TSII TSC 58D LI L2 L3 L4 NVO CCO ' 2 CG4 CS2 

• DECODER ROUTE ADVANCE I MKR.ROUTE ADVANCE 
.RA RAI RA2 RA3 GSO GSI GS2 GS3 GS4 GS5 GO GI G2 G3 GB RLS MB RO ROIT ROTC RSI RS3 Of MBR ROR 

I OGTAPI! I TS 
TPClo 

rp 6D TAANS.LATOR 

1 ho 
CLASS. 

NCA CA4 GAS CA6 ff .TC ITC 0 I 2 I 2 H TO Tl uo I 2 4 Tl uo I 2 4 U7 

r.n1 dNtc AC AHA Ar Al TO 
ALTERNATE AOUTl 

U7 I 
I • ROUTING INST. 

1 I o 
·c DC 

I 2 4 T7 uo I 2 4 0 I 2 f I 2 4 7 

I ii• •· • COO[ CONVERSION 
NSK SK3 SK6 HN TN UN HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 

DIMI: Ir~ 
TRUNK BLOCK CONNECTOR I • TRUNK IJLOCK I GROUP !iTAAT 

U7 I TO 
GROUP END 

I T2 ~ • 2 4 U7 0 I p 4 7 TO Tl uo I 2 4 Tl uo I 2 4 U7 
DECOO!A AOUTI NG INSTRUCTIONS 

I HN TN UN HO 
MARKER REGISTRATION-COO[ CONVERSION 

cc CR RR FOF FMB FRO FST P!I NPCR I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 
MARKER REGISTRATION .I MKA.·S.DA. TRAN.MITTID CODE CONVEA!ilON 

MB RO PRO FOF FMB FRO FST 11..D Ml£T n rf 00G 4DG 5DG NDG HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 
TAAHSMITTEl>-MAAK[R TO SENDER 

I IC 
FRAME IDINTIFICATI01' 

M DC MF SXD LPD XDD XSG DLC SXA 20C ODG 4DG SDG NSK SK3 SK6 OC FA FB re FD FE FF FG FH 
• • • .• • • • • • • DECODER PROC,RllH 

CKG HTK SMI SMC CK3 CCK CBK NCT NC VCRCOl'ICOP2 AASTCAK HBA S~TlD TBY DBS RHC AIID TCK 6DK IT TC IICAR ME RCD AC A ff Bl 
OECOO[A PAOGRU.r, 

lcHKI 
MARKER PROGRESS, 

DCB DC82 ATB GPL AAS TCD TKS RDAL DRL RLT CKG RCK TCK TBK CCK TRS SCT ATB TB SG OCK ICK OFK IFK SK 
MAAKIA PAOGA~SS .I, MICR.-!iOA. TAANSMITTIN<i 1l1 

AK BK CK CHS A C HMG GCT TR TIRI CONI MT B OSC MR L RL CLA CLB CLC CDA SKA HA HB TA TB UA UB TSA DGA R6DI 

0 10 15 20 25 29 

• SOU ACE OF RECORD 
I D. M ii. DECODER 

D M C DT MT TV CT TRI TR2 TRI TR2 0 I 2 3 4 !,_, 6 7 8 9 10 II 12 13 14 15 16 17 
TYPE DF RECORD MARKER-IT OR COMB. 

9 I o 
MARKER-TC 

FIF MfT CFR DSTJMSTI RTIIF TST SOT OGT 0 I 2 3 4 5 6 1 8 I 2 3 4 5 II 7 8 9 
TYPE OF RECORD 1 • !>OR. FA. TENS • SDR. FA. UNITS I DP SDA. I M•P SDA. 
RO PRO 0 I 2 3 4 s 6 1 8 9 0 I 2 3 4 5 6 1 8 9 0 • 2 0 I 2 

• TAAN$LATOA ENGAGED • • DECODER CONNECTOR • H EM TO Tl uo I 2 3 4 5 6 1 8 U9 TO Tl T2 uo I 2 3 4 5 6 1 8 U9 co I C2 

• • • • • DECODER INPUT CODE 
AO I 2 4 A7 BO I 2 4 B7 co I 24~001 2 4 D7 ED I 2 4 E7 ro I 2 4 F7 

• • • • • CODE BARS 
AO I 2 4 A7 BO I 2 4 B7 co I 2 4 ~ DO I 2 4 D7 EO I 2 4 [7 ro I 2 4 F7 

• • DECODER INPUT • ,I LATCH MAGNETS I 
I VO 

• CARD GROUP. lcT, • 3D 60 6DA VO NVO 1.11> CKI CFM PF TSA TSII TSC 58D LI L2 L3 L4 NVO CCO • 2 CG4 CS2 

• DECODER ROUTE ADVANCE 
I 

MKR.ROUT[ ADVANCE 
.RA RAI RAZ RA3 GSO GSI GS2 GS3 GS4 GS5 GO GI G2 G3 GB RLS MB RO ROil ROTC RSI RS3 or MBR ROR 

I OGTAPP. ,I TS 
TPCI 0 

TP 6D TAANftLATOR 

7 I TO 
CLAaS. 

NCA CA4 GA!> CA6 flP TC ITC 0 I 2 I 2 H TO Tl uo I 2 4 Tl uo I 2 4 U7 

tDLdN:c AC AHA ArAI TO 
ALTERNATE ROUTE 

u1 I 1 • RO~•TING INST. 
1 I o 

·c DC 
I 2 4 T7 uo I 2 4 0 I 2 f I 2 4 1 

INsK SK3 SK&I ~ • • CODE CONVER!i>ION 
TN UN HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 

DIMI to I~ 
TRUNK BLOCK C.ONN[CTOR 1 • TRUNK BLOCK I GROUP START 

u1I ·To 
GROUP £ND 

r T2 19b I ' 4 U7 0 I f 4 7 TO Tl uo I 2 4 Tl uo I 2 4 U7 
DECODER ROUTING IN5,TAUC TIONS 

I HN TN UN HO 
MARKER ACGISTAATION-C.00[ GONV[R&ION 

cc CR RR ror FMB FRO FST ~NPCR I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 
MARKER REGIS.TRATION ,I MKA.-Si,DA.TRAN$MITT£0 CODE GONVEA'!tlON 

MB RO PRO ror FMB FRO rs T HLD Ml.CT CLCT ODG 4DG 5DG NDG HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 
TRAN&MITTEO-MAAKCR TO !>ENDER 

I IC 
FRAME IO[NTl,ICATION 

M OC MF SXD LPD XDD XSG DLC SX R 20C ODG 4DG 5DG NSK SK3 SK& OC FA FB FC FD f'E H FG FH 
• • • • • • • • • • DECODER PAOGR!H 
CKG HTK SMI SMC CK3 CCK CBK NCT NC VCRCOPI COP2 ARSTCAK HBA srlo TID TBY DBS RHC R&D TCK 60K IT TC RCRR ME RCD RCA HBI 

OECOO[A PAOGAE~• 

lcHKI 
MAAKCA: PROGRE'!IIS 

DCB DCB2 ATB GPL ARS TCD TKS RDRL DRL 11.T CKG RCK TCK TBK GCK TKS SCT ATB TB SG OCK ICK OFK IFK SK 
MARK[A PIIIOGlltESS 'II MKII -5,DR. TRANSMITTING lll 

AK 8K CK CHS A C 11MG GCT TR TIRI CONI MT B OSCMRLRLCLACLBCLCCDASKAHA HB TA TB UA UB TSADGAR&DT 

I 
TOLL SWIH!HING SYSTEM 

NO. 4A 
TROUBLE R(CORDER CARD 

" w 

" .. .. 
z 
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u .. 
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0 
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FIG. i20 A 

TOLL SW ITCHING SYSTEM 
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SECTION A828. I 3 I 

30 35 •o 45 I 50 55 59 
DECODER c110•• IX :-1 I DlCODIII TIME-OUT ,I MAIUClll TIME-OUT 

CA RCC IK CRK 6DT TRB er TRL DAL RLT I .Ill' fTD MD TBD TMC TMI TM2 TM3 

X IS IPS TB ST MS K 0 I JP ILS OLS 
MAIIKIII Cllo•• ~ -I 

JS SM SM[ SM0 L ACK TKS TR TRL STA MRL TIF TOF 
TC TCI r~ Ta 1111, - I ... 
TO I T2 I 2 4 7 0 I 2 3 • s '6 7 II 9 10 II 12 13 14 , .. II 17 II 19 
TC TC M• ... 
uo I 2 3 • 5 II 7 II U9 20 21 22 23 24 25 126 27 211 29· 30 31 32 33 3• 35 36 37 38 39 

INCOMING FIIAMI GIIOUI' I INC. IWITCN 

0 I 2 3 4 5 II 7 II 9 10 II 12 13 '" 15 Ill 17 18 19 D I 2 3 4 ·s • 7 a 9 
IELICT MAGNET 

0 I 2 3 4 5 II 7 8 9 10 II 12 13 '" IS Ill 17 18 19 20 21 22 23 2" 25 26 27 28 29 
IELICT MAGNET INC. '"· 1 OUT. P'II. IT.a. CONN.IJUT.CONN. INC.~ CONN.l'IIIF.CONTIIOL II JUNCTOII WALKING 

30 31 32 33 34 3S 311 37 38 39 E O E O E O 'E O E 0 NO CNE TCl!l OCB ICB CHB RTA RTB RTC RTD 
OUTGOING FIIAlilll ·GIIOUI' OUT. IWITCH . 

0 I 2 3 .. 5 6 7 8 9 10 II 12 13 "' · IS 116 17 18 19 0 I 2. 3 4 5 II 7 II 9 
JUNCTOII CONTIIOL 

15 ! 16 
CHANNEL 

0 I 2 3 4 5 II 7 8 9 10 II 12 13 14 n Ill 1111 I 0 I 2 3 • .. 6 7 II LI 
JUNCTOII l'ATTEIIN : CHANNEL 

0 I 2 3 • 5 II 7 8 9 10 II 12 13 14 15 I 11 17 JPN RO I 2 3 ' 5 6 1 II Rll 

LPD CLl2 
DEcoD111-MARKEii TE•T wlll 

NCF CHKMSK "XPS SMC I 

, 

CONT. GIIOUI' 
r I o 

CONTIIOLLIII I CONT~OLLIII C°"NICTOII I LK. Fll.·TENI 
1 Io 

LK. Fll.•UNITI 
1 I A l!l C D E I 2 3 " 50123450 I 2 " I 2 4 

TIIUNK GIIOUI' TIIUNIC t.lVIL .u •.••. I SDII.TYl'E 
0 I 2 3 4 5 • 1 8 9 0 I 2 3 " § 1, 7 I • AD Al 110 Ill DP UfP OS 

l'IIIFIIIINCI ' .[C.IW.L[VIL I 
IDu A 8 C D E n I 2 3 " DI 

CONTIIOLLIII l'IIOGIIESI 
IGx 

CIIOH 
Hx lcLx 

CONTIIOLLIII TEIT 
TT FR GA CLO CLI OT PC DTC OTC PA P!I SA SIi SC HO HM, PX SX A II C SR AR NF TA 

I 

' 

30 35 40 45 I 50 55 59 
DECODER CIIOH (X :-) 

! DECOD[II TIME-OUT ,I MAIi.KEii TIME-OUT 

CA REC IK CRK 60T TAB er TRL DAL RLT . ., rTD MD TBD TMC TMI TM2 TM3 
MAIIKEII c110•• (X •) 

X IS IPS TB ST MS K 0 I JP ILS OLS JS SM SM[ SM0 i TL ACK TKS TR TRL 'ITR MRL TIF TOF 
TC TCI r~ Ta Ml 

5 I , 
... 

TO I T2 I 2 4 1 0 I 2 3 4 1 I 9 10 II 12 13 14 15 16 17 Ill 19 
TC TC M• ... 
uo I 2 3 4 5 6 1 8 U9 20 21 22 23 24 25 126 27 28 29 30 31 32 33 34 35 36 37 38 39 

INCOMING rllAME GIIOUI' INC. IWITCH 
0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 0 I 2 3 4 .. 6 7 a 9 

SELECT MAGNt:T 
0 I 2 3 4 5 6 1 8 9 10 II 12 13 '" IS Ill 17 Ill 19 20 21 22 23 2' 25 26 27 28 29 

IILECT MAGNET INC. F;· 1 ot. F;·j \a.co;N,~T.co;N. 1t"';' CONN.l'IIEr.CONTIIOL 1. JUNCTOII WALKING 
30 31 32 33 34 35 36 37 38 39 E tNO CNE TCB OCB ICB CHB RTA RTB RTC RTD 

OUTGOING F~AME GIIOUI' OUT. SWITCH 

0 I 2 3 .. 5 6 7 8 9 10 II 12 13 "' . 15 I 16 17 18 19 0 I 2 3 4 5 6 7 8 9 
JUNCTOII CONTIIOL · CHANNEL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 , .. 16 n II 19 LO I 2 3 4 5 6 7 8 Lil 
JUNCTOII l'ATT[IIN CHANNEL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 JPN RO I 2 3 ' 5 6 7 II RCJ 
DECODER· MAIIKEII TUT 

LPD CLl2 NCF CHKMSK ·xps SMG SUB 

i 

CONT. GIIOUI' 
r I o 

CONT"OLLEII I CONTIIOLLEII CONNECTOR I LK. Fll.·TlNI 

1 I o 
LK. rll.-UWITS 

1 I A l!l C D E I 2 3 4 5 0 I 2 314 5 o I 2 4 I 2 4 
TIIUNK GIIOU~ TIIUNK LEViEL IEC.IW. I 5011.T'f'PC 

0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 !i 1, 7 II Q AO. Al RO Bl DF MFP OS 
l'IIIFEIIINCE I IIC. SW. LEVEL I 

IDu DI A a C D E O I 2 3 4 
CONTIIOLLIII l'IIOGIIEII 

IGx 
CIIOH 

Hx lcLx 
CONTIIOLLEII TC&T 

TT FR GR CLO CL! OT PC DTC OTC PA PB SA SB SC HO HM PX sx A B C SR AR NF TR 

"511 

S7 

SI 

ss 
s, 
S3 

S2 

SI 

so 

RI 

R7 

RI 

RS 

R4 

R3 

R2 

RI 

AO 

SIi 

S7 

S6 

ss 

54 

S3 

S2 

SI 

SQ 

RII 

R7 

R6 

RS 

R4 

R3 

R2 

RI 

RO 
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S8 

57 

S& 

S5 

S4 

SJ 

52 

SI 

so 

RB 

R7 

A6 

R5 

R4 

A3 

A2 

RI 

RO 

S8 

S7 

S6 

S5 

54 

S3 

S2 

SI 

50 

R8 

R7 

R6 

R5 

R4 

R3 

R2 

RI 

RO 

--...-----

0 10 IS 20 25 29 
• SOURCE or RECORD 

ITR1°rR2 
.M ,I DECODER 

D M C DT MT TV CT TRI TR2 O I 2 3 4 s 6 7 8 g 10 II 12 13 14 IS 16 17 
TYPE or RECORD • MARKER•IT DR CDMII. 

g I o 
MARKER-TC 

rrr MFT CFR DSTJ MSTI RlllF TST SOT OGT 0 I 2 3 4 s 6 7 11 I 2 3 4 s 6 7 8 9 
TYPE or REC DA o I • S.DR. rR. TENS • SDA. FA. UNITS I DP 5DA. T MFP SDR. 

RO PRO 0 I 2 3 4 s 6 7 8 9 0 I 2 3 4 5 6 7 8 ,0,2012 
TAAN~LATOA [NGAG[D • • DECODER CONNECTOR • H EM TO Tl uo I 2 3 4 5 6 7 8 U9 TO TI T2 uo I 2 3 4 5 6 7 8 U9 co I C2 

DCCODER INPUT CODE 

AO I 2 4 A7 BO I 2 4 87 co I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 FO I 2 4 F7 
CODE BAAS. 

AO I 2 4 A7 BO I 2 4 87 co I 2 4 C7 00 I 2 4 D7 EO I 2 4 E7 FO I 2 4 F7 
DECODER IIIPUT ,I LATCH MAGNETS I 

lvo 
CARD GROUP 

lcs, 3D 6D 60A VO NVO NRO CKI CFM PF TSA TSR Tse 580 LI L2 L3 L4 NVO CGO I 2 CG4 CS2 
DECODER ROUTE ADVANCE 

I 
MKR.AOUTE ADVANCE 

.RA RAI RA2 RAJ GSO GSI GS2 GS3 GS4 GSS GO GI G2 G3 GB RLS MB RO ROlT ROTC RS I RS3 OF MBR ROR II OGTAPP. :I TS 

TPCI 0 
TP eD TRANSLATOR 

1 IT~ 
CLAS.So • • NCA CA4 GAS CA& IT TC ITC 0 I 2 I 2 H TO Tl uo I 2 4 Tl uo I 2 4 U7 

rN ~NAC AC AHA ArAI TO 
ALTERNATE ROUTE 

U7 I lo 
ROUTING INST. 

1 I o 
·c DC 

I 2 4 T7 uo I 2 4 I 2 4 I 2 4 7 

INsK s:3 SK&I HN 
CODE CONVERSION 

TN UN HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 

DIMI RD !To 
TRUN" BLOCK CONNECTOR I TRUNK BLOCK I • GROUP START • 

u1I~ 
GROUP END • I T2 uo I 2 4 U7 0 I 2 4 7 TO Tl 19'> I 2 4 Tl ~ I 2 4 U7 

DECODER ROUTING ·1NSTRUC TION!i 
1· •• 

MARKER A[GISTAATION-CODE CONVERS.ION 

cc CR RR FOF FMB FRO FST PCR NPCR HN TN UN HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 

MB RO 
MARKER REGIS.TRATk)N • .I 

PRO FOf FM8 fl> FST HLD M!T CLCT 00G 4DG SDG NDG HO I 2 
MKR.·SDR. TRANSMITTED CODE CONVERS.ION 

4 H7 TO I 2 4 T7 uo I 2 4 U7 

• TRANSMITTED-MARKER TO UNDER • I IC • FRAME IDENTIFICATION 

M DC Mr SXD LPD XDD XSG ~ SXR 20C 0DG4fG 5DG NSK SK3 SK6 OC FA FB FC FD FE FF FG FH 
DECODER.PROGRHS 

CKG HTK St.II SMC CK3 CCK CBK NCT NC VCRCOPt COP2 ARSTCAK HBA SMCOTID TBY DBS RHC R6D TCK 6DK IT TC RCRR ME RCD RCA HRI 
DECODER PROGRESS 

lcHKI 
• • • • MARKER PROGAUS •••• DCBDC82 ATB GPL ARS TCD TKSRDRL DRL RLT CKG RCK TCK TBK GCK Tfo.i sfr ATB TB SG OCK ICK OFK JFK SK 

....... MARKER PROGRESS • • ., • .MKR.·SDA.TRANloMITTIN<i •• ,,_ 

AK BK CK CHS A C HIG GCT TR TIRICONI MT 8 DSG MAL AL CLA CLB CLC CDA sf A HA HB TA TB UA UB TSA DGA 

0 10 15 20 25 29 
• SOURCE or RECORD 

ITRi°TR2 
M•,1 

DECODER 

D M C OT MT TV CT TRI TR2 0 I 2 3 4 5 & 7 8 9 10 II 12 13 14 IS 16 17 
TYPE of"AECORO • MARKER-IT OR COMB . 

9 I o 
MARKER-TC 

r Ir MFT crR DSTI MSTI RTRF TST SOT OGT 0 I 2 3 4 5 6 7 8 I 2 3 4 5 6 7 8 9 
TYPE or ACCORD I • SDR. FA. TENS • SDA FR. UNIT 5 I DP SDA I MFP SDA. 

RO PRO 0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 8 9 0 ,.2 0 I 2 
TRANSLATOR ENGAGED • • DECODER CONN[CTOR • H EM TO Tl uo I 2 3 4 5 6 7 8 U9 TO Tl T2 uo I 2 3 4 5 6 7 8 U9 co I C2 

D[COD[R INPUT C 00[ 

~ I 2 4 A7 80 I 2 4 87 co I 2 4 C7 DO I 2 4 07 EO I 2 4 E7 FO I 2 4 F7 
COD[ BARS. 

AO I 2 4 A7 80 I 2 4 87 co I 2 4 C7 DO I 2 4 07 EO I 2 4 E7 FO I 2 4 F7 
D[CODER INPUT ,I LATCH MAGNETS I 

lvo 
CARD GROUP 

lcs1 .]_D 6D 60A VO NVO NRO CKI CFM PF TSA TSB TSC 580 LI L2 L3 L4 NVO CGO I 2 CG4 CS2 
DECODER ROUTE ADVANCE 

I 
MICA. ROUTE ADVANCE 

RA RAI RA2 RA3 GSO GSI GS2 GS3 GS4 GS5 GO GI G2 G3 GB RLS MB RO ROIT ROTC RS I RS3 OF MBR ROR I OGT APP. I TS. 

TPClo 
TP 60 TRAN!tLATOR 

7 Ir~ C LA!o!o • • NCA CA4 CAS CA& IT TC ITC 0 I 2 I 2 H TO Tl uo I 2 4 Tl uo I 2 4 U7 

cDLdNAC AC AHA ArAI TO 
ALT[RNATE A.OUT[ 

U7 I I ROUTING INST. 

1 I o 
·c DC 

I 2 4 T7 uo I 2 4 0 I 2 4 I 2 4 7 

INsK s:3 sKal HN 
CODE CONVERSION 

TN UN HO I 2 4 H7 TO I 2 '4 T7 uo I 2 4 U7 

DIMI RD I To 
TRUNK BLOCK CONNECTOR I TRUNK BLOCK I • GROUP S.TAAT • 

u1 I TO • GA0 1JP [110 • ~ T2 uo I 2 4 U7 0 I 2 4 7 TO Tl ~ I 2 4 Tl ~ I 2 4 U7 
DECODER ROUTING 1N!.TRUC.TION5' 

1· •• 
MARKER AEGISTRATIOll•CODE CONVERS,ION 

cc. CR RR For FMB FRO rsT PCR NPCR HN TN UN HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 
MARKER REGl$TRATION • J MKR.-$0R.TAANSMITTED CODE CONYER5'10H 

MB RO PRO FOF rMB rfo rsT HLD ~T QCT ODG 40G 50G tl>G HO I 2 4 H7 TO I 2 4 T7 11n I 2 4 117 
• TRANShlllTTED-MARM[A TO ~END[A • I IC • fRAME IDENTIFICATION 

M DC Mr SXD LPD XDD XSG o!c SXR 20C ODG 41; 5DG NSK SK3 SK& OC FA FB FC FD FE FF FG FH 
DECODER PROGRESS 

CKG HTK SM! SMC CKJCCK CBK NCT NC VCRCOPICOP2ARSTCAK HBASMCOTID TBY OBS RHC R&D TCK 6DK IT TC RCRR ME RCD RCA HBI 
OEC00£A PROGR[~$ 

lcHKI • • • • MAAK[A PROGR£~$ • • • • DCB DC82 ATB GPL ARS TCD TKS ROAL DRL RLT CKG RCK TCK TBK GCK rt; s!f ATB TB SG OCK !CK OFK IFK SK 

• • • • • eMAAKER PROGRESS 9 • I • • MKR .-SDA. TRAll!oMITTIIIG • e 1\1 
AK BK CK CHS A C HIG c!r TR TIRI C.ONI MT 8 OSCMRL RL CLA CLB CLC. CDA stA HA HB TA· TB UA UB TSA DGAR&m 

TOLL SWITCHING SYSTEM 
NO; 4A 
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" .. .. 
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SECTION A828.131 

30 35 40 45 50 55 59 
DECODH CIIOH Ill -J DECODIII Tlllll[•OUT J IIIIAIUIIII Tlllllt•OUT 

CA REC IK. CRK 60T TRB er TRL DRL RLT WT nn ul\ TBD nee T111 rlz TM3 
IIIIAIIKIII c:110•• IX -1 

TR TRI II.TR Mill TIF TOF X IS IPS TB ST MS K 0 I JP ILS 01..S JS SM SIii SM0 TL RCK TKS 
TC 

TCl l't • TB to• ... 
~ I T2 I 2 4 7 0 I 2 3 4 5 6 r I • 10 II 12 1'3 14 , .. 1111 17 II Ill 
TC • TC 11• • ... 
uo I 2 3 4 5 6 7 8 U9 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 

• IIICDIIING rllAIIIIE G_, .. INC. SWI.CH 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 1·4 15 16 17 18 19 0 I , ._ 4 a 7 II 9 

• KLICT IIIIAGIIET 

0 I 2 3 4 5 6 7 8 9 10 11 • 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 
S[Ltc:T IIIIAGNIT INC. r•· 1 OUT ..... I T.I.CQNN.OUT.C:ONN. INC:.- CONN.N[F.CONTIIOL l JUNC:TOII WALKING 

30 31 32 33 34 35 36 37 38 39 E 9 ! O E f E f E 9 -.Ill CNE TCB OCB ICB CHB AfA RTB RTC RTD 

• OUTGOING FIIAIIII[ GIIOU" OUT. SWITCH 

0 I 2 3 4 5 6 7 6 9 10 II 12 13 14 15 1.6 17 18 19 0 I 2 3 4 5 6 7 8 9 

• JUNCTOII CDNTIIOL i 

~ 
C:NANNtL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 UI n Ill Ill 11 n , 1 4 ,, 6 .7 II LD 

• JUNCTOII .. ATT[IIN CHANNEL 

0 I 2 3 4 5 8 7 8 9 10 II 12 13 14 15 II 17 JPN RO I , 1 4 ,, 
' 7 A RCI 

DICODlll • IIIIAIIKIII nu 

LPD CLl2 NCF CH K MS K ·xps $MG SUB 

CONT. GIIDUP 

r Io 
CONTIIOLLIII I CONTIIOLLIII C:ONNICTOII · 1 LIi. rll.·TlNS 

1 Io 
LIi. rll.·UIIITS 

1 I A B C D E I 2 3 4 50123450 I 2 4 I 2 4 
TIIUNK GIIOU" TIIUNII L[VtL .,, .• w. I SDII.TYP[ 

0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7 8 9 .. n Al •" Bl DP MFP O'-
.. lllrtlllNCI S[C.SW.L[VIL I 

ln11 DI A B C D E n I , 1 4 
CONTIIOLLU "•OGll[H 

IGx 
CIIOH 

Hx lcLx 
C:ONTIIOLLEII TEST 

TT rR GR CLO CLI OT PC ore OTC PA PB SA SB SC HO HM PX SX A B C SR AR NF TR 

30 35 40 45 , 50 55 59 
DECODEII CIIOH fX -J DECODU Tlllll[·OUT ~ MARKE" TIMt-OUT 

CA REC IK CRK 6DT TAB er TRL DRL ALT i WT FTD MD TBD TMC TMI ltPz TM3 

X IS JPS TB ST MS K 0 I JP ILS OLS 
IIIIAIIK[II CIIO•• l_lC-) 

JS SM SIii SMO TL RCK TKS TR TRL '-TR URL TIF TOF 
TC TC] 

1T; • Tl 11115, 

~ 
us 

1' I T2 I 2 4 7 0 I 2 3 4 5 7 8 9 10 II 12 11 14 , .. 16 17 18 19 
TC • TC: 11• . • 1,1$ 

uo I 2 3 4 5 6 7 8 U9 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 

• INCOMING rflAME G"OULI' 

i& 
ING. SWI.CH 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 17 18 19 0 I 2 3 4 6 7 8 9 

• SELECT IIIIAGNJT 

0 I 2 3 4 s 6 7 8 9 10 II 12 13 14 IS 16 17 18 19 20 21 22 23 24 25 26 27 28 29 
!'o[L[CT IIAGNET INC. i· I f T. ~;-1 ,· cot;T cot. i.e. 7 CONN.l'IIIEf. CONTIIOL 'I JUNCTOllll WALKING 

30 31 32 33 34 35 36 37 38 39 E CNO (t TCB OCB ICB CHB RTA ~ ATC RTD 

• OUTGO ING ,111AM[ GIIOUP I OUT. !.WITCH 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 0 I 2 3 4 5 6 7 8 9 
.JUNCTOII CONTIIOL I CHANNEL 

0 I 2 3 4 5 6 7 8 . 9 10 II 12 13 14 IS 16 17 18 Ill 11 0 I , 1 4 5 6 7 8 L9 

• JUNCTDII .. ATTEIIN 
C~AN.L 

0 I 2 3 4 s 6 7 8 9 10 II 12 13 14 15 16 17 JPN RO I 2 3 6 7 II RCI 
DICODEll • IIIIA0KU TEST 

LPD CLl2 NCF CHKMSK ·xPS SMG SUB 

' 

COKT. GIIOUP 

r I o 
CO NT.OLL[II I CONT•OLLE• CONl!([CTOII I LK. flt.-TtN!i 

1 I o 
LK.FII.-UNITS 

1 I A B C D E I 2 3 4 50I23,i-.n I 2 4 I 2 4 
TIIUNK GIIOU .. TIIUNK LEVEL ft[G.~W. I SOIi.TYi'[ 

0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 .. 6 7 8 ' AO Al Rn Bl DP urP O'i 
.. ll[rtlll NC[ SEC. SW. LE V[L T lnu DL A 8 C D E o I , 1 4 

CONTIIOLL[II .. IIOGIIHS I 

IGx 
CIIOH 

HX lcLX 
CONTIIOLLE II TEST 

TT FR GR CLO CLI. OT PC OTC OTC PA PB SA SB SC HO HM ·1 PX SX A. 8 C SR AR NF TR 
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0 10 15 20 25 29 
• SOURCE OF RECORD 

ITRi°TR2 .M !I 
DECODER 

D M C DT MT TV CT TRI TR2 0 I 2 3 4 ,, 6 7 8 g 10 If 12 13 14 IS 16 17 
TYPE OF RECORD • MAAIIEA-IT OR COMB . 

9 I o 
MARKER-TC 

r Ir MrT crR DSTI MSTl RTRF TST SOT OGT 0 I 2 3 4 s 6 7 8 I 2 3 4 s 6 7 8 9 
TYPE OF RECORD I • SDR. FR TENS • SDR. FR. UNITS I DP s DR. I MFP $DR. 
RO PRO 0 I 2 3 4 s • 7 8 9 0 I 2 3 4 s 6 7 8 9 0 ' 2 0 I 2 

TRANSLATOR ENGAGED • • DECODER CONN[CTOA • H EM TO Tl uo I 2 3 4 s 6 7 8 U9 TO TI T2 uo I 2 3 4 s 6 7 8 U9 co I C2 
DECODER INPUT CODE 

AO I 2 4 A7 BO I 2 4 87 co I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 ro I 2 4 ri 
COD[ BAAS 

AO I 2 4 A7 BO I 2 4 B7 co I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 ro I 2 4 F7 
DECODER INPUT ,I LATCH MAGNETS, I 

lvo 
CARD GROUP 

lcs1 3D 6D &DA VO NVO NRO CKI crM Pf TSA TSB TSC SBD LI L 2 L3 L4 NVO CGO I 2 CG4 CS2 
DECODER ROUTE ADVANCE 

I 
MKR.ROUTE ADV~NCE 

.RA RAI RA2 RAJ GSO GSI GS2 GS3 GS4 GSS GO GI G2 G3 GB RLS MB RO R01T ROTC RSI RS3 Of MBR ROR I OGTAPP. .I n, 
TPcl 0 

TP 6D TRANSLATOR 
1 I~ 

CLASS • • NCA CA4 CAS CA6 IT TC ITC 0 I 2 I 2 H TO Tl uo I 2 • Tl uo I 2 4 U7 

OLClNAC AC AHA AfAI TO 
ALTERNATE ROUT[ 

U7 I lo 
ROUTING INST. 

1 I o 
·c DC 

I 2 4 T7 uo I 2 4 I 2 4 I 2 4 7 

INsK sf3 SK&I HN TN UN HO 
CODE CONVERSION 

I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 

OIMI RO I To 
TRUNK BLOCK CONNECTOR I TRUNK BLOCK I • G'UP START • 

U7 I TO • GROUP END • I T2 uo I 2 4 U7 0 I 2 4 7 TO Tl I 2 · 4 Tl lfe I 2 4 U7 
DECODE A AOUTI NG INSTRUCTIONS 

1 • •• 
MARKER REGISTRATION-CODE CONVERSION 

cc CR RR FOr FMB FRO rsT PCR NPCR HN TN UN HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 
'IIIAAK[A IIEGll,TRATION • .I MKA.-SDR. TRANSMITTED CODE CONVERSION 

MB RO PRO For rMB rt> rsT HLD M~ CLCT ODG 4DG SOG NOG HO I 2 • H7 TO I 2 4 T7 uo I 2 4 U7 
• TRANSMITTED-MARKER TO UNDER • I IC 

• FRAME IDENTIFICATION 

M DC MF SXD LPD XOD XSG ~ SXR ZOC ODG 4ft; SDG NSK SK3 SIC& OC rA FB re FD FE Ff rG rH 
DECODER PROGRESS 

CKG HTK SMI SMC C-K3CCIC CBKNCT NC VCACOPICOP2ARSTCAK HBASMCOTID TBY Dll'I RHC R6D TCIC 6DK IT TC RCRR ME RCD RCA HBI 
DECODER PROGR[H 

lcHKI 
• • • • MARKER PROGRESS •••• DCB DCB2 ATB GPL AAS TCD TKS ROAL DAL ALT CKG RCK TCK TBK GCK ~ Sfr ATB TB SG OCK ICK OFK lfK SK 

• • • • • .MARKER PROGRESS • • I,. • MK1<.-SDR. TRANSMITTING • • Ill 
AK BK CK CHS A C HIG CCT 1' TIRI CONI MT B 05C MR L AL CLA CLB CLC CDA Sf A HA HB TA TB UA UB TSA DGA A6D1 

TOLL SWITCHING SYSTEM 
NOi 4A 

" ... 
" C .. 
z 
0 

► u 
C .. 
0 
0 
z 

~ ., 
..I 
II 
:, 

i .. 

TROUBLE RECORDER CARD 

I 

,. 
ID 

30 35 40 45 50 55 

CA REC IK CRK 6DT TAB Cf 
DECODER CIIOH (X -1 

TRL DAL ALT _ 
MAIIKEII c110•• IX-, 

D[COD[II Tllll[-OUT ,I 
WT rTD MD TBO 

IIIAIIKEII TIME-OUT 
TIIC TMI,. Tlill 

X IS !PS TB ST MS K 0 I JP [LS OLS JS SM SMI SM0 TL ACK TKS TR TRL STA MIil Tlf TOF 
TC TCI IT, • TB MS ... 
~ I TZ I 2 4 7 0 I 2 3 4 5 r, 7 I ' 10 II 12 13 14 ,,,. 1111 17 II 19 
TC • TC 11• • .. . 
uo I 2 3 4 5 8 7 II U9 20 21 22 23 24 ZS 26 27 211 29 30 31 32 33 34 35 36 37 311 39 

• INCOMIN!i FIIAMI GIIOUI' ' 
INC. IIWITCH 

0 I 2 3 4 s 6 7 II 9 10 II 12 13 14 15 16 17 Ill 19 0 I 2 3 4 ... II 7 It • • SEUCT MAGNIT 
0 I 2 3 4 5 6 1 II 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 

IIELECT MAGNET 
30 31 32 33 34 35 36 37 38 39 

INC FIi.i OUT. l'A.r.B.CONN,OUT.CONN. INC.CONN 
E-f f OE f 'E f E. 

~NN.l'lllr.CONTAOL- :I JUNCTOR WALKING 
CNE TC8 OCB ICB CHB ATA ,_ ATC RTD 

• OUTGOING PIIAtl<· GIIOUP OUT. SWITCN ' 
0 I 2 3 4 s 6 1 8 9 10 II 12 13 14 15 16 17 18 19 0 I 2. 3 4, 5 6 7 8 9 

.JUNCTOII COIITIIOL CHANNEL 
0 I 2 3 4 5 6 7 II 9 10 II 12 i3 14 15 Ill n· ,. Ill II n I 2 3 4 ,, 6 7 8 L• 

• JUNCTOII l'ATTEIIN • CHANNEL 
0 I 2 3 4 s 6 7 8 9 10 II 12. 13 14 IS II 17 JPN RO I 2 3 4 ir; 6 7 I RI 

DECODEII-IIAIIIIEII TUT 
LPD CL12 NCF CHKMSK ·x,s SMG sue 

CONT. G11ou, 
F I 0 

CONTIIOLL[II I CONTIIOLL[II CONNICTOII I LIi. r11.-TtNS 
1 I o 

LIi. FII.-UNITS 
1 I A 8 C D E I 2 3 4 501234!10 I 2 4 I 2 4 

TIIUNK GIIOUI' TIIUNII LEVEL 'IIEC_.IIW. I ilDII.TY,E 
0 I 2 3 4 5 • 7 8 9 0 I 2 3 4 5 ' 7 I • AO Al 110 81 DP MFP OS 

l'IIEF-EII [ NCE IIEC.SW. LEVEL I 
lnu A B C 0 E o I , 3 4 DI 

CONTIIOLLEII l'IIOGIIESS 
IGx 

CROSS 

HX lcLx 
CONTIIOLLEII TUT 

TT FR GR CLO CLI OT PC · DTC OTC PA PB SA SB SC HO HM PX sx A B C SR AR NF TR 

FIG. 22 - TROUBLE RECORDER CARD - TROUBLE NO. 8 
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• SOURCE OF RECORD 

lrRi°TRZ 
.M ,I DECODER 

D M C DT MT TV CT TRI TR2 O I 2 3 4 5 6 7 8 g 10 II 12 13 14 IS 16 17 
TYPE Of' RECORD • MA AKER-IT OR COMB. 

9 I o 
MARKER-TC 

Hf MH CFR DSTI MSTl RTRF TST SOT OGT 0 I 2 3 - 4 s 6 7 8 I 2 3 4 5 6 7 8 9 
TYP[ OF RECORD I • S.DA. FA. TENS • SDR. FR. UNITS I DP SDR. I MFP SDR. 
RO PRO 0 I 2 3 4 s 6 7 8 9 0 I 2 3 4 5 6 7 8 9 0 ' 2 0 I 2 

TAANS.LATOA_ ENGAGED • • DECODER CONNECTOR • H EM TO Tl uo I 2 -3 4 5 6 7 8 U9 TO TI T2 uo I 2 3 4 s 6 7 8 U9 co I C2 
DECODER INPUT COD[ 

AO I 2 4 A7 BO I 2 4 87 co I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 ro I 2 4 f7 
CODL BARS 

AO I 2 4 A7 BO I 2 4 B7 co I 2 4 C7 DO I 2 4 D7 EO I 2 4 E7 fO I 2 4 f7 
DECODE A INPUT ii LATCH MAGNETS I 

lvo 
CARD GROUP 

lcs1 3D 60 &DA VO NVO NRO CKI CFM PF TSA TSR TSC 5BD LI L2 L3 L4 NVO CGO I 2 CG4 CS2 
DECODER ROUTE ADVANCE 

I 
MIIR ROUT[ ADVANCE 

.RA RAI RA2 RA3 GSO GSI GS2 GS3 GS4 GSS CO GI G2 G3 GB RLS MB RO R01T ROTC RS I RS3 Of MBR ROA 
I OGTAPP. I -TS 

TPCI 0 
TP &D TRANSLATOR 

1 I~ -Tl 
CLAS.. • ~ NCA CA4 CA5 CA6 IT TC ITC 0 I 2 I 2 H TO Tl uo I 2 4 uo I 2 4 

tOLdNAC AC AHA ArAI TO 
ALTERNATE ROUTE 

U7 I 
I ROUT-ING INST. 

1 I o 
·c DC 

I 2 4 T7 uo I 2 4 0 I 2 4 I 2 4 7 

1N,K SK3 SK&I HN 
COD[ CONVERSION 

TN UN HO I 2 4 . H7 TO I 2 4 T7 uo I 2 4 U7 

DIMI RO I To 
TRUNK BLOCK GONN[t.Tf.'R I TRUNK BLOCK I • GROUP START • 

~ I To • GROUP £ND • • I T2 uo I 2 4 U7 0 I 2 4 7 TO Tl UO I 2 4 Tl uo I 2 4 U7 
DtCOO!R ROUTING IN$TAU<; TIONS 

1 • •• 
MARKER REGISTRATION-CODE CONVERSION 

cc CA RR ror FMB FRO FST PCR NPCR HN TN UN HO I 2 4 H7 TO I 2 4 T7. uo I 2 4 U7 
MAO,K[A REGISTRATION • • J MKA.-~OR. TRAN~MITTED CODE CONVEA!IION 

MB RO PRO FOF FMB Ffo rsT HLO Ml.CT CLCT OOG 40G 50G NDG HO I 2 4 H7 TO I 2 4 T7 uo I 2 4 U7 

• TAANSMITTEO-MAAMEA TO SENDER 

N'K SK3 SK6 I IC 
• FRAME IOI.NTi,1cATION 

M DC MF SXO LPO XOO X5G £t SXR 20C ofc 4DG 5DG OC FA FB fC FD FE rr rG FH 
DECODER PROGAl!ft!i 

CKG HTK SMI SMC CK3 CCK CBK NCT NC VCRCOPICOP2 ARSTCAK HBA·SMCO TIO TBY 08S RHC R&D TCK 6DK IT TC RCRR ME RCD RCA HBI 
DECODER PAOGAE$S 

lcHKI 
• • • • MARKER PROGRESS • • • • DCB DCB2 ATB GPL AAS TCD TKS RDRL DAL ALT CKG RCK TCK TBK GCk ~ ~ ATB TB SG OCK ICK OFK lrK SK 

• • • • • .MARKER PROGRESS • • I • • MKA .-SDR. TRANSMITTING • • .I, 
AK BK CK CHS A C HIG CCT 1' TIRI CONI MT B OSC MR L AL CLA CLB CLC CDA sf A HA HB TA TB UA UB TSA OGA MDI 

z ... 
" C .. 
z 
!! .. 
u 
C 

a: 
0 
D z 

~ 
... 
..I • :, 
0 
a: .. 

TOLL SWITCHING SYSTEM 
Nd. 4A 

TROUBLE RECORDER CA~D 

,. 
CD 

30 35 40 45 50 55 59 
. D[COD[II c•oss fl(-) DECOOEIII TIME-OUT II , MA .. KER TIM[-OUT 

CA REC IK CRK &OT TAB Cf TRL DAL ALT WT rro MD TBO tMC TMI ,. TMJ 
IIAIIKEII c•o•• Ix •I 

X IS !PS TB ST MS K 0 I JP ILS OLS JS SM SMI SMO TL ACK TKS TR TRL STA MRL nr TOF 
TC TCI IT, • TB Mil M!> 

~ I TZ I 2 4 7 0 I 2 3 4 5 6 7 8 9 10 ·11 12 13 14 ,,, 16 17 18 19 
TC • TC ... ..., 
uo I 2 3 4 5 6 7 8 U9 A 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 3CJ 

• INCOMING F_IIAM[ GIIOUI' INC. $Wl,CH 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 ICJ 0 I 2 3 4 6 7 a 9 • •EUCT MAGNET 

0 I 2 ·3 4 5 6 7 8 9 10 II 12 13 ·14 15 16 17 Ill 19 2.0 21 22 23 24 25 26 27 28 29 
!l[L[CT MAGN[T INC. ,-1 ;T, ';-1 \B. C.N.OtC.N. It, CONN.PIIEr.coNTIIIOL I I JUNCTOR WALKING 

30 31 32 33 34 35 36 37 38 39 E ~ CNE TCB OCB !CB CHB RTA RTB ATC ~ 

• OUTGOING FIIAM[ GIIOUI' OUT. $Wl'!CH 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 ·16 17 Ill 19 0 I 2. 3 4 5 6 7 8 9 

• JUNCTOII_ CONTIIOL • CHANNEL 

0 I 2 3 4 5 6 1 8 9 10 II 12 13 14 15 15 l7 Ill II LO I 2 3 • ~ 6 7 8 LCJ 

• JUNCTOII l'ATTEIIN CHANNEL 

0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 IS 16 17 JPN RO I 2 3 4 ,, 6 7 II All 
DECODER-MARKEii TUT 

LPD CLIZ NCF CH K MS K ·xps SMG 5MB 

CONT. G IIIOUP 

r I o 
CONTIIOLL[II I CONTIIOLLEII CONNECTOII I LM FIII.-TCNS 

1 I o 
LK. ,1111.-UNITS 

1 I A 8 C D E I 2 3 4 501234§0 I 2 4 1· 2 4 
TIIUNII GIIOUI' TIIUNII LEVEL ftEG.$W. I SOR TYP[ 

0 I 2. 3 4 5 6 1 8 9 0 I 2 3 4 § 6 7 8 9 AO Al 80 81 DP MrP OS 
l'lltrEll[NC[ $EC SW. LEVEL ,. 

IDu A B C D E 0 I 2 3 4 DL 
CONTIIOLL[II l'IIOGll[H 

IGx 
CIIOH 

HX lcLx 
CONT .. OLLE Ill TE$T 

TT FR GR CLO CLI OT PC DTC OTC PA PB SA SB SC HO HM PX sx A 8 C SR AR NF TR . I 

FIG. 23- Tl'tOUBLE RECORDER CARD - TROUBLE NO. 9 
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