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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 an<
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.

'1.03 The analysis and location of troubles
is based on the use of operational
sketches (0S's), sequence charts (SC's),
and reference material (RM's) as listed
in Section A128.819. Where the 0S'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 A728.10l.

2. DESCRIPTION OF THE TROUBLE RECORDER CARD

2.01 The trouble recorder card form E-3825

is illustrated on Fig. 1, attached.
The lettered numerals, such as S8, 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 O indi-
cates punch position O in row S8.

2,03 The divisions of the card indicated
by the heavy lines group the same
general type of information. For purposes
of the explanation heréin, the card as
shown on Fig. 1 has letters arbitrarily
assigned to each one of these divisions.

2.04 The card divisions(by the heavy

lines), as for example "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 S8 punch posi-
tions O to 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 "TE H" on
the 0S*'s. Likewise punch 4 in this same
row is shown as "TE T1l" and so forth.
However, 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 on the 0S'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.

2.08 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-
aneous leads grounded by the sender

to the decoder, which miscellaneous 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, Co -
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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 identification 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 circuitse.

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" or "IT marker A4". 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. TFor
example, a trouble record card was punched
because in IT marker L the RCK relay failed
to operate. The detailed analysis involwes
a check of the operating path of the RCK
relay in marker 4 to locate the cause of
the failure. '

-3.06 The foliowing 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 A128.819 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 (0S's) as

listed in Section A128.819 are
another valuable aid for use in trouble
analysis. The OS numbers that show the
circuits for trouble recorder 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
A128.819,

3.09 The reference material, RM 1-1 to
RM 1-20, as listed in Section

Page 3




SECTION A828.131

DECODER SEIZED

INC. FRAME

* SMI/SMC
IDENTIFICATION ~

osi68-|

|
CKG
* ha

o
®»
o
»
N

—b = = =< = D¢

Q
X
w

INTEGRITY CHECK OK

o
24
@
o
L

N

T
=
A

HOME TRANSLATOR CONNECTED

o
a4
]

[

CODE BAR LEADS CUT IN

(9]
Q
X

o
3¢
@
L

CT) CHECK OF OPERATED CODE BARS

‘O
@
X

l NCT
N\~

_L.OS 162-1

T .024 SEC.

NO CARD
TIMING

CARD DROPS ‘
y COP 2 (
A< ‘
0S 163-|

(o]
»
o
e

N o

o 716

W [e]

ola\?
i

]
m

ADS CARD

SIG. TRNSL.

).Kosvlm-u ¢

! |
XSE X
0S5175-1 0S176-|

(o]
o
F4
o

e
]

?—
|
d

w
E |
Q3
O5
2

1
X GPL ARST
-
0S 173-1 I

RELAY TO RCRR
RELAY CALL A"
AR CARD = 10S173-I
REQUIRED RCA

{

@ =

o

|w‘

]

@®

[ SE——

)
G
3!

MARKER
SELECTION

Y S
oG 8
i

‘0
X
@

o€ ~ €=~ <~

g
3

CCA OPERATES
ACTION RESTARTS
AT CCK

RELAY-RELAY CALL

MARKER READS CARDR&?OUNDS"RCK"LEAD

NC DECODER
I

0S173-1

2-|

|
X
[

KER) ¥05|70-' | 05160-1
|
X
I
X

TO RELEASE
PRE-TRNSL.

! RORL
.

: 0S 166-1

XDRL
.

.Y 0s166-1
DECODER

RELEASE
PRE-TRNSL.

.- L 3K )

L)
DBS TBY v ¢ 3D AND PRE-
o- N\ -

D oores-l “osiest! GAK  TRNsL. cALL
X S O SoRTans 1 Xos iee
0s165-1 SELECTION = |} o o

[ ]

RHC " H8A  riome TRNSL. |
Xosnsm ' 'os 167-i AND 6 DIGITS
S167-1 ‘avaiLABLE

be!

|

v P (1C)/ I yR6D
NDF TR I A
L_i 0S5 167-1

2 6DK (CT)
| 05 163-1

¢
TCK
-
FOR TRNSL :

CONNECTED
ACTION RESTARTS
AT CCK

3D CALL

SN GED GED D U R D G = G — — =

6D CALL

-
*MARKER

CARD TO
RELAY CALL

P
o
>

CARD RESTORED
NOTE: ’
FOR OPERATIONS NOT SHOWN
ON THIS CHART, SEE DETAIL
SEQUENCE CHARTS. :

o0
o ==
N3
L

T
Q‘m
ﬂ
R

© 40
2‘&
3

o‘
73
3
2

ALL TRKS.
BUSY

$
(%]

-—€ - )(-—)( -
o
(2]
@
n

8%
3y
S
L

~
?

GROUP OF TRKS

I

FOF, FRO, FMB,FST
4 CARD 10 13
1t CARD CALL CAL"%A;?S gERagTE
RCA
v-/o CARD RESTORED
72-1

[eTe)
(ZIZY I}

CARD TRNSL. GRDS.
“ARG"LEAD 0S [66-I

. ALL TRKS. BUSY
TKS ATB
Xovu 0-1 Xos 172-1
| 031735 |
UNK

| SELECTED  4-RCAI ACTION RESTARTS .
S AT cCk

o

»

S

(<)

L
L——————-——-—x—-.-

X
[}
SEL.IN A GRD.
SUPPLY GROUP *v
I
X
|

ACTION RESTARTS XCCA

AT CCK

Page 4

RLT ) _ ;
% DECODER RELEASES , \

0S 166-1 :

0S167-1

0Ss176-1

FIG. 2- ABBREVIATED SEQUENCE CHART
DECODER PROGRESS POINTS




MARKER
HALF OF
DEC. CONN.
LOCKED IN

X

MARKER SEIZED

SECTION. A828.131

I cke
) Pt
l 05 190-1
. } 1
TRUNK BLOCK TCK - RCK MARKER READ CARD MT x CCT .
CONN. SEIZED ot X > oK X - -
‘,*os 198-| 0S 197-1 0S 216-1 0S 216-1
%(DC) TRUNK BLOCK  y TvBK H %
0s177-1 TB RELAY OPRS. %os 199-1 X 0S 200-1
'l ALL TRUNK BUSY
K RELNY Coeiheeacl X 3§ X S¢I | X 92  (SEE DECODER CHART)
_| 0S 202-I 98 %?31 I o 201-1
I OUTGOING FRAME $ re
y Selz 08 207-1
l 0s 3 202-1
| Mc%%{%cw’rmgpggﬂgs x vOFK )k % 'XVICK "éc?'z" "}',G FRAME
| | 0S207-1 ‘) 0s 2Ig-l | 0S 208-I EIZE _
L. {5 SLEEVE SUARD X 73 ‘XIFK INCOMING FRAME
0s 203-| 0S 215-1 ovs 208-1 MC RELAY OPERATES
| | ak I
- SK
| onT ReLay TMes, o X 0S 215-1 ) e
| LR TOTEE
HS . IF 0SS ON
| *vc _I_.ozs * W SELECTED CHANNEL
os2i2-1 dsec. A\ 0s 2161
HOLD MAGNET TIMING RELEASES HMG
l HMT! RELAY X Ms |
HOLD MAGNETS OPERATE * Qgg
r 1 0S 216-
CONTINUITY TEST OK TR TIRI  CONTINUITY TEST OK
ON"KT"AND"KR'LEADS X A Xoszs_l ON"KTI" AND"KRILEADS
L J
|
GONI
CONTINUITY TEST >
COMPLETED X 0s 216-1
INCOMING SLEEVE GRD. L
CONNECTED TO MKR. * 0S 216-|

SG OPERATES TO
OPERATE CON 3 |

SENDER GROUNDS HOLD —}- g
MAGNETS 0s 216-|
GRDS."MRL" LEAD NaL
TO SENDER 0s 217-1
l RL
v
0s 217-1

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

F16.3-ABREVIATED SEQUENCE CHART
MARKER PROGRESS POINTS

Page 5




SECTION A828.131

CONTROLLER SEIZED LINE NUMBERS
SHORT TIMING STARTS ON SC 101-1

TRK. GROUP IDENTIFIED
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 SDR. IS AVAILABLE IN ORIGINAL CHOICE)

IDLE SDR. AVAILABLE

SENDERS TESTED

DOUBLE TEST RELAY OPERATED
SENDER SELECTED

SDR. TEST COMPLETED

SEC. SELECT MAGNETS OPERATED
PRI, SELECT MAGNETS OPERATED

PRI X-POINTS CLOSED

HOLD MAGNETS HELD OPERATED THRU
HM RELAY NETWORK

SDR. HAS CONTROL OF HOLD MAGNETS

GRD. REMOVED FROM “ST" LEAD OF TRK.
CONTROLLER RELEASE SIGNAL REC'D

DOUBLE TEST RELAY DISCONNECTED

CONTROLLER RELEASED

Page 6

3108 TR CONTROLLER RELAYS

|
c:osx G-
|
Flll x ON

|
ci3 Y FC-/SC—(sL)

|
. All6 *GAR

| .08 106-1
cus X L
-
cne )t %’
| 0S 107-1
ET ¢ Q&
0S107-1

|
PC
123 ot
FIzs X oro7-1
I

cmo* T-
|

EI33X T
|

DTC
El35* -
| 0S 108-1

cI37} TST

OTC
a0l X TC  Gsi08-1

|
2109 SAQ4SE0
os -
210 PAQLEE0
I 0s 110-1
sc

AAII3 * glz_l

|
AAlI4 * @
A oshz2-1

HM CcLO
ABl2I )[0;,',2_, 0 107-1

ABi234 f
I osili2-1

asi24 X RL

I
vize} DL/DU

4 otc

AB133 -} ON 08 108-1
1

FI1G. 4- ABREVIATED SEQUENGE CHART
CONTROLLER PROGRESS POINTS

T~




4128.819, index the relays by equipment
units and list the O0S that has the oper
ating path of the relay. ‘

3.10 The index of the SC's, 0S's and RM's

as shown in the checking list for
Section A128.819 should enable the switch-
man to locate the proper 0S 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 continuity failure it
may be helpful, and sometimes necessary,
to read the part in Sections 4828.121.1 to
A828.121.18 which describes this operation.
Section A828.121.2 supplies a detailed
description of the operation with refer-
ence to the 0S's and SC's 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 (SD's) 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 0S does not sup-

ply sufficiently detailed information.

3.13 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 alarm 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 are 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 start 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-
sistance headset 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
making the headset more flexible in its
uses. :

(D) Making Equipment Busy

3.16 If one piece of equipment indicates

a failure which is affecting a large
number of calls, its rapid removal.from
service is essential until the trouble is
located and cleared. Where a failure is
affecting a large number of calls and the
defective equipment is not evident, a rapid
check may be made by removing certain sus-
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 toll centers.

3.18 Under extreme conditions where a

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

(E) 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, :

4o ANALYSIS OF TYPICAL TROUBLES

(A) General

4.0l As previously 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. :

Page 7




SECTION A828.131

L.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. 1In
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

L4+04 When the trouble recorder produces

a trouble card originating from the
controller, it is usually desirable to ex~-
amine seVeral 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:

(a) The same source of trouble is indi-

cated by punchings S8 O to 6.

(b) The same progress or cross punches
are indicated.

(c) 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. 1

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:

(a) The trouble recorder was seized by

a controller (C punch S8 2).

(b) The same controller (1A) is in-
volved (R4 30 and Ry

(c) The same cross (HX) is indicated
(R1 50 punch).

The defective controller 1A is made busy by
inserting a make-busy plug in the associ-
ated LCB jack on the trouble recorder frame.

Page 8

37 punches).‘

4.07 By consulting the Index of Control-
ler Punches, RM 3-12, in Section
A128.819, the indication of the HX punch
and the 0S drawing on which it is shown is
determined. The HX punch is shown on
0S 108-1*, The punch was obtained because
one of the following conditions was
present:

(a) Crossed contacts of the HT relay.

(b) Crossed 1-2T contacts on the TO-2L
relays.

(c) Falsely grounded hold maghet leads
at the controller 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 switchman then completes the
analysis and locates the trouble at
controller 1A.

The following procedure is sug-
gested:

(a) Block the TBR relay (0S 113-1)
normal and operate the AR key to
retire thg alarm.

(b) Observe which relay (BTO-4) is
holding the HX relay operated
(s 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 contacts of the HT relay. In this case
the BTO relay remains operated, but the
possibility of a false ground on the HAO
lead is eliminated. 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 further 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.
; (b) Top 2 and 1 contacts.
(c) Bottom 4 and 3 contacts.

(d) 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-T2,
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 2 contact of the TO relay. It
was caused by a piece of solder across the
top 1 and 2 contacts in back of 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 removing 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 (14) 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
(MFO5 and MF4LO) 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 determined
that the trouble is in controller 1A. The
controller should be made busy.

4.13 Further, by consulting the Index of
Controller Punches, RM 3-12, in Sec-
tion A128.819, it is found that: )

(a) The TT punch indicates that the
tube timer has functioned
(0s 113-1). v

(b) The CLO punch indicates that the
CLO relay is operated (0S 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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L.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 0OS drawing that the progress
punches are 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 J108 of SC 10l-1. The
GR punch is inoperative if the GR relay
operates on line Al116. The CLO punch
occurs when the CLO relay operates on
line C119. The next controller operation
is to cut through the busy test leads of
the senders. If this takes place, the OT
relay will operate on line F1l21 and the OT
punch would indicate that this operation
‘is successful. No controller operations
are recorded between line numbers C119
and AAll3; 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
0S 112-1. -

Detailed Anélysis

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 L9 relay operates
the SC relay. The trouble was caused by a
wire clipping which grounded lower 7 con-
tact of Lg relay to the mounting plate.

L.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 that: :

Page 9
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(a) The recorder was seized by a con-.
troller. oo o

(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 (MFO5
-and MFO8) are recorded.

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

From these observations it is determined
that the trouble ‘is in controller 1A. The
controller should be made busy.

4 .19 By consulting the Index of Control-

ler Punches, RM 3-12, in Section
A128.819, it is seen that the SX punch
(R1 49) indicates crossed secondary se-
lect magnet leads SAO-9 or SBO-9 and that
the SX punch is shown on 0S5 1ll-l.

L4 .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 punth is not recorded.

4.21 The switchman completés the analysis
and locates the trouble at control-
ler 1A.

Detailed Analysis

4.22 The following procedure is sug-
gested: :
(a) Block the SX1 relay normal to
prevent the TBR relay from operat-
ing while tests are being made
(0S 113-1).

(b) Determine from the record card and

0S .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 0S 11l1l-1, it can be seen

that it goes through the contacts of the

LM or UM relays and through the contacts

of one of the A to E relays. The DL

punch is shown on 0S 107-1. Since the

cards show the DL punch, the LC relay is
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operated. Therefore, ths LM relay on

0S 111-1 is operated. The secondary
switch level 3 punch is shown on 0S 109-1.
Since the cards show this punch, the D
relay was operated when the trouble oc-:
curred. The DTC punch is shown on.

.0S 109-1. Since the cards show this

punch, the DTC relay was operated when
the trouble occurred.

4.2 When the DTC, D and LM relays are

blocked operated, the SX relay op- .

‘erates as a result of the trouble. With

the D, LM and DIC 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 0, 1, 2 or 4 lead. In-
sulate, in turn, the top 3 and 4, 5 and 6,
7 and 8, and 11 and 12 contacts of the LM
relay to determine which lead 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 0S 110-1,
Since the "A" primary select magnets op-
erated, the PSA relay is operated. There-
fore the SSA relay operated as shown on
0S 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

L.27 Fig. 8, attached, represents several
trouble recorder cards which indi-
cate that: '

(a) The recorder was seized by a con-
troller,



o

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

(¢) All trunk 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
controller 1A. The controller should be
made busy.

4.29 By consulting the Index of Controller
Punches, RM 3-12, in Section
A128.819, 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. the primary
switch level relays of the controller
falled to operate.

(b) The GR punch is shown on 03 106-1.

(c) The trunk level punches are shown
on 0S8 106-1.

A.BO The controller progress chart (see

Fig. 4) shows that the continuity
test of the LO-L9 leads has not been suc-
cessful because if the GR relay operated
(line A116), the GR punch would not be
recorded.

.31 The record card indicates that all '
the trunk level relays operated
(0 to 9 punches).

Detailed Analysis

4.32 To locate the trouble the following
procedu:e is suggested:

(a)vBlock the LO to L9 relays operated.

‘(b) Manuelly operate the ST relay.
This should operate the 0D relay,
wh1ch operates the GR relay.

4.33 In thls 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 GX1 relays.
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k.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

L.35 Fig. 9, attached, represents-
several recorder cards whlch indi-

cate that:

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

(b) The same controller (14) is in-
volved.

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

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

(e) Different sender 11nk frames are .
: recorded.

(f) Different controller ‘connectors
are recorded.

(g) Different trunk groups and levels
are recorded.

' 4.36 From these observations it is deter-

mined that the trouble 'is in
controller 1A. The controller should be
made busy.

L.37 By referring to the controller
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 F121

of the chart. This assumption is made

because: B ' o

(a) The GR punch is absent, indicat-
ing that the GR relay was
operated.

(b) The CLO punch is recorded, indi-
: cating that the CLO relay is
operated.

4.38 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 recorded.

4.39 The progress chart shows that the oT
punch is on 0S 107-1. On the 0S

drawing, it can be seen that the OT punch

is effective when the OT relay operates

as a result of the operated TUO and TUl,

or the operated TLO and TL1- relays in the

sender link and connector circuit. Since

Page’ll
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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 TL1l 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. )

L4l 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.

ho 42 For additional examples of similar
controller troubles, Figs. 10 to 14,
attached, are provided.

{C) Decoder-Marker Troubles

General

L.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.

L.4lL 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
divisions of the card are examined in the
following order.

L.L45 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 equipment units
varied then it would be assumed that the
sender was contributing to or was the
source of the trouble.

L4.46 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.

L.47 Examination of Division F follows.
This gives the progress points of
the decoder and marker. Reference to the
abbreviated sequence charts, Figs. 3 and 4,
and to the regular sequence charts should
be made to review 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
information when available. 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 S1 17 but no ROR
punch in row S1 29, it indicates that
the marker failed to operate the ROR
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 G are examined

next. Division E gives decoder and
marker routing instructions and registra-
tion, 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 Al128.819. For example, one of
the SK- punches in row R3 15-17 is punched



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.

‘451 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.

L4.52 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. 154, 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,
‘Wwith 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
second 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.

L4.54 Division H is checked next and since
no cross failures are indicated this
division is disregarded.

k.55 Division F is 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 SMI or SMC punch
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in row R2 2 and 3, Fig. 2, and 0S 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
information 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 0S 188-1, 0S 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 0S 188-1 and is the result of

the operation of the IT2 relay in the de-
coder. SC 1l13-1 shows that the IT1,

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-
erate.

4.59 The path for operating the IT2 relay
is shown on 0S5 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 path 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 decoder-marker test circuit is started
by use of the 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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illustrated, 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 on the other
side of the winding. It should be noted
that the windings 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 test set to
the relay when making apparatus adjust-
ments.

L.60 After the IT2 relay is changed and
ad justed, 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'

L.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. :

4L.62 Division H does not show any cross
indications and can be disregarded.'

k.63 Examination of Division F is 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 0S 212-1,
as shown under 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 CHE relay depends upon the opera-
tion of a CH- relay when a channel is
selected. The 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
;he marker. The marker should be made -
usy. : ‘

Detailed Analysis

L .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 - -
0S 210-1 and 0S 215-1. The IFK punch is

shown on 0S 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 trouble 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 this trouble the winding
is open and the ground cannot be tested
through the winding. h

4«65 If on a similar trouble where the
IFK progress point failed to show
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, 3
Over-All Analysis

4.67 Two cards are puriched 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.

L.68 Division H shows no cross indica-
‘ tions; therefore the next step is
to check Division F. . o

L.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 .
punched. Therefore the TKS or SCT :
progress point 'is missing in marker O
and the marker should be made busy.

Detailed Analysis

4.70 By referring to 0S 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 0S 203-1 and 0S 216-1 it
is seen that the SCT punch is taken from
the operated SCT relay. The SCT relay
operating 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- relay
must operate before either the TKS or the
SCT relay can operate. 0S 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-marker test circuit
and by observation at the marker frame it
can be ascertained whether the TKT relay is
operating. Since the decoder is not at-
tached for this recording and 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



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.

L.71 If the TKT relay is not operating,
the fault is probably due 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.

L .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.

L.73 If 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 TR1A 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 operatese. 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 TR1A relay. 'The test pick
should be moved to the various contacts
~until the open circuit is located.

Le74 If a click is heard at the 1T of
the TRIA 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. Testu
calls can be started in the marker and the
receiver test pick can be placed on the
contacts of the GS28, T28, GER9, and T29
relays to test for the click as the test
call proceeds. ' o

L.75 If the clicks are heard on the con-
tacts of the T- relays it is an indi-
cation that the paths to this point are "OK."

4+76 To check the windings 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 contact of
the ATB relay. If the battery path tests
"OK"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 should
be heard and the corresponding K- relay
should operate. For this illustration the
K28 relay winding is open.

L4L.,77 1If on a test call a K- relay operated,

the test call will complete satis-
‘factorily; 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
within 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 first 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]' 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.

L4.78 After the trouble is cleared the

marker is retested, and if an"OK"
test is indicated the marker is restored
to service.

Trouble No. 4
Over-All Analysis

L4L.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 F it is

seen that the marker progress points
are not complete. Referring to the abbre-
viated sequence chart, Fig. 3, it is seen
that the TR progress punch is missing.
Upon further examination it is seen that
the SCT punch is also missing.

4.82 By referring to 0S5 216-1 it is seen
that the operating path of the SCT

relay in 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 hold magnets are taken through op-
erated contacts of the SCT1 relay. Since
the SCT relay did not operate to operate
the SCT1 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 in the analysis
of this trouble 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
conditions only 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

infornmation 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 O
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 0, first and
second trial, this marker should be made
busy.

Detaiied Analysis

4.88 By referring to 0S 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.
examining Division L of the card, it is
seen that there are no channel punches
indicated. By referring to 0S 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 0S 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 the CH- relays fail to
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.

4L.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 decoder-

‘marker test circuit and restored to service.

4.91 For additional examples of similar
decoder and marker troubles, Figs. 20
to 23, attached, are provided.

(D) Stuck Sender Troubles

General

L.92 A stuck sender condition occurs when
@ sender fails to complete its func-
tions and release in the allotted time.
The procedure to be followed in response
to a stuck sender alarm is described in
Section A329.052 for incoming senders.

4.93 To determine 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



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). :

(c) Whether or not relay RT is oper-
ated.

(d) The class of outpulsing recorded
(M, DC, MF, etc. relays%.

(e) Whether or not relay MS2 is op-
erated.

(f) Whether or not relay MRL is op-
erated.

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

(h} The outsteering relay (ASO, BSO,
etc.) operated. :

(i) Whether or not the SST relay in a

dial pulse sender or the SST1
relay in a multifrequency sender is
operated.

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

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

(a) 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.

(e) Whether or not trunk test has been
completed (FS relay operated on
panel or crossbar calls; CI1 relay op=-

erated on PCI calls).

(f) The selection sequence relays (Sl
and S1' to S6 and S6') operated.

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

4.95 1In 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
e%ui ment traced to determine 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
4.98 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
94,9-3876.

(c) The RT relay is operated (KTl and
KRl leads transferred to the out-
pulsing circuit).

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

(e) 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 0S 126-1. The particu-

lar outsteering relay that should operate
on the call depends on the skip (NSK, SK3,
SK6) and code conversion (CU%) relays op-
erated by the marker.. Assume in this case
that the SK3, CC, and CCl relays are oper-
ated; therefore the CSO steering relay

should operate as shown on OS lgé-l;

4.100 To locate the trouble, the CSO 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 ﬁeyond
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

L4.101 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
0S 126-1. TFor the class of outpulsing
on this call (SXD relay operated) the DP
relay should be operated %OS 126-1). 1In
addition to the DP relay, the OPl relay
must be operated to complete the operat-
ing path of the AV relay. To operate the
OP1 relay (0S 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 outpulsin
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 (0S 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
observe 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
(0s 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
SL1 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 SL1 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.

L.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 0S 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
traced. This can be done by inserting a
make-busy plug in the associated sender
make-busy jack to call in the trouble in-
dicator 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 0S relay
in that circuit are tested for the pres-
ence of low resistance ground. If it is
present at the contact of the 0S relay
(through both windings of the A retard
coil and the LO relay), the trouble is
lgcatgd toward the SL relay in the trunk
circuit, which may be out of adjustment.
However, if low resistance ground is not
present at the 0S relay, the OT and OR
leads must be tested at various points
in the linkage, as shown on 0S 127-1,

Trouble No. 3

Detailed Analysis

L.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 opet-
ated AV relay, the sender should have
released from the connection. On SC 105-1
and SC 106-1 (release of sender) it ecan
be seen that the next relay to operate
after AV is AV1. If the AVl relay (which
is the last relay to operate in the
sender) is not operated, the operating
circuit shown on 0S 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. When the relay failing



to release is located, a check is made of
the circuit on the 0S drawing which shows
the relay.

Trouble No. 4
Detailed Analysis

4.108 In this case assume that an outgo-
ing sender is stuck and that an
examination of the sender shows:

(2) 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' selection sequence
relays are operated.

4.109 Since this is a call to a panel of-
fice and the FS relay is normal
with relays S6 and S6' operated, the next
function to take place is trunk test. If
the TG relay is operated, trunk test
should proceed as shown on SC 11ll-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
0S 148-1.

4.110 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 the 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 and
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 35F test set.

Trouble No. 5
Detailed Analysis

L.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 S2' selection sequence relays are op-
erated. (S6 and S6' relays released after
trunk test; S1 and S1l' released after-in-
coming brush selection.) SC 111-1 shows
that, with the S2 and S2' relays operated,
the sender should proceed with incoming
group selection. To make incoming group
selection, the fundamental circuit is
closed when the FO3 relay operates; this
should operate the L relay in the panel
incoming trunk circuit and the STP relay
in the sender, shown on 0S 149-1.

4,113 Since 9999 is registered and the S2
and S2' relays are operated, the
counter relays 3 and 3', 2 and 2', 1
and 1', O, BO', 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 fundamental
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 S3, FOl,
and FO2 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

4.11L4 Analysis of test frame failures
requires the application of over-all
and detailed analysis as described in ‘
Part 3, Aids for Trouble Analysis, of this
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 functions of the
circuit were completed satisfactoriiy.
When 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: :

(a) The circuit involved.
(b) The progress of the test call.

(c) The trouble as indicated by test
circuit.

L+.116 He should determine from the oper-
ated or released condition of the
relays in the circuit under test:

(a) ‘Whether or not the circuit has
properly recorded the signals
sent to it by the test frame.

(b) The reason wrong signals or no
signals were sent to the test
frame by the circuit.

(c) The progress of the call in the
circuit under test in relation
to that indicated by test circuit.

(d) What function of the circuit
failed or what function operated
falsely.

- 4e117 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

L4+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 extra 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.

L.119 The process of 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 alarm 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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M DC MF SXD LPD XDD XSG DLC SXR 20C 0DG 4DG 5DG NSK SK3 SK6 IC OC FA FB FC FD FE FF FG FH 0O 1 2 3 4 5 6 7 8 910 + 2 3 4 5 6 1 8 9 |A0 Al BO B! DP_MFP 0S
DECODER PROGRESS : PREFERENCE (PF) ! SEC SW.LEVEL(SSD| R2 M
Rz CKG HTK SMI SMC CK3 CCK CBK NCT NC VCRCOPI COP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 60K IT TC RCRRME RCD RCA HBI| : A 8 E ! 0 1 2 3 4 DU D
DECODER PROGRESS MARKER PROGRESS ; CONTROLLER PROGRESS 1] CROSS I CONTROLLER TEST RI
F Rl |pcencB2 ATB GPL ARS TCD TKS RDRL DRL ALT CHK CKG RCK TCK TBK GCK TKS SCT ATB TB _SG OCK ICK OFK TFK_SK TT FR GR CLO CLI OT PC DTG OTC PA PB SA SB SC HO HM  '|GX PX SX HXlcLx A B C SR AR NF TR
MARKER PROGRESS MKR -SOR. TRANSMITTING G i B RO
RO AK BK CK CHS A C HMGCCT TR TIRICONIMT B OSCMRL RLJCLA CLB CLC CDASKA HA HB TA TB UA UB TSA DGAR6DT ‘ |
) |
FIG.I - TROUBLE; RECORDER CARD |
| i
! |
% \
| |
! }
BELL TELEPHONE LABORATORIES, INC. | | _ FIG. |

PRINTED IN US A




0 10 15 20 25 29
8 SOURCE OF RECORD [] m DECODER
D M DT MT TV CT TRITR2|TRI TR2| @ | 2 3 4 5 6 7 8 9 10 W 12 13 14 15 16 17
TYPE OF RECORD MARKER-IT OR COMB. MARKER-TC
ST|FIF MFT CFROSTIMSTIRTRFTSTSDT 06T 0 | 2 3 4 5 6 71 8 9|0 | 2 3 4 5 6 1 8 9
I TYPE OF a:coaol SDR. FR.TENS SOR.FR. UNITS DP SOR. MFP SOR.
56 |Ro PRO. 0 3 4 5 6 1 8 9]0 1.2 3 4 5 6 1 8 9]0 1 2|0 1 2

SSEH EM TO TI Uo

TRANSLATOR ENGAGED

| 2 3 4 5 6 7 8 U9|TO TI T2 U0

DECODER CONNECTOR
1 2 3 4 S5 6 1 8 U9 co | C2

DECODER INPUT CODE

S4lp0 1| 2 4 AT BO | 2 4 BT CO I 2 4 CL DO | 2 4 DI EO | 2 4 E FO | 2 4 Ff1
SJ . CODE BARS
AO | 2 4 A7 BO | 2 4 BT CO | 2 4 CI. DO | 2 4 DI EO | 2 4 ET FO | 2 4 FT
. DECODER INPUT ] L ATCH MAGNETS CARD GROUP
S213p 6D 6DA VO NVO _ NRO CKI CFM PF TSA TSB TSC 5BD[ LI L2 L3 14 VO NVOCGO | 2 CG4 sl ¢s2
DECODER ROUTE ADVANCE MKR. ROUTE .ADVANCE
S11RA RAI RA2 RA3 GSO GSI GS2 GS3 634635 GO GI_G2 G3 GB RLS MB_RO RO ROTC RS| RS3 OF MBR ROR
OGT APPR 6D TRANSLATOR CLASS
so NCA CAd Gas Ca6| IT Tc ITc] o 21t o 2/H 10 T uo 2 4 L[TO TI Vo I 2 4wl
ALY(RNATE ROVUTE ROUTING INST. coC
RB I LCNAC AC AHAAFA|TO | 2 4 T7. U0 I 2 4 ul I 2 4 110 1 2 a1
R7 CODE CONVERSION
NSK SK3 SK6|HN TN UN HO | 2 4 H7 TO 1| 2 4 TI U0 | 2 4 Ul
R6 l TRUNK BLOCK CONNECTOR TRUNK BLOCK GROUP START GROUP END
DIM| RD TO | T2 U0 | 2 4 u7lO0 | 2 4 7]TO T uo 1 2 4 UI|TO TI WO | 2 4 Ul
DECODER ROUTING INSTRUC TIONS MARKER REGISTRATION-CODE CONVERSION
RS|cc cR RR FOF FMB FROFST PCRAPCR _[HN TN UN HO | 2 4 H7. T0 | 2 4 TI1 U0 I 2 4 Ul
MARKER REGISTRATION MKR.-SDR. TRANSMITTED CODE CONVERS ION
R4 IMB RO PRO FOF FMB FROFST HLD  MICTCLCT ODGADG SDGNDGIHO | 2 4 W1 TO 1 2 4 T1 W0 | 2 4 Uyl

TRANSMITTED-MARKER TO SENDER

83 M DC_MF SXD LPD XDD XSG DLC SXR 20C 00G 406G 506G NSK SK3 SKé

R2

FRAME IDENTIFICATION
IC OC FA FB FC FD FE FF _FG FH

DECODER PROGRESS

CKG HTK SMI SMC CK3 CCK CBK NCT NC VCRCOPI COP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 60K IT _TC RCRRME RCD RCA Hal|

DECODER PROGRESS

MARKER PROGRESS

RI |ocBDCB2 ATB GPL ARS TCD TKS RDAL DRL RLT CHK CKG RCK TCK TBK GCK TKS SCT ATB TB  SG OCK JCK OFK IFK SK
MARKER PROGRESS MKR .-SDR. TRANSMITTIN
ROJ Ak BK CK CHS A _C HMGCCT TR TIRICONIMT B OSCMRL RL|CLA CLB CLC CDA SKAHA HB TA TB UA UB TSA DGAJRGD!
0 5 10 15 20 25 29
se‘ SOURCE OF RECORD l ) ™M DECOOER
D M _® DT MT TV cT TRITR2JTRI TR2| 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
TYPE OF RECORD MARKER-IT OR COMB. MARKER-TC
STIFIF MFT CFROSTIMSTIRTRFTSTSOT 06T/ 0 | 2 3 4 5 6 1 8 9]0 1 2 3 4 5 6 1 8 9
TYPE OF RECORD SDR. FR.TENS SDR FR.UNITS DP SDR. MFP SDR.
56| Ro proO 0 | 2 3 4 5 6 1 8 9]0 1 2 3 4 5 6 1 8 910 1 2l0o 1 2
TRANSLATOR ENGAGED DECODER CONNECTOR
50w EM TO TI UO 1 2 3 4 5 6 7 8 UIITO TI T2 U0 | 2 3 4 5 6 1 8 U9 CO I C2
DECODER INPUT CODE
S41a0 | 2 4 A7 BO 1| 2 4 BT CO | 2 4 €I DO I 2 4 DI EO | 2 4 EI FO 1 2 4 F1
CODE BARS . .
S3lA0_ 1 2 4 AT BO 1 2 4 BT CO | 2 4 CI DO | 2 4 O EO | 2 4 EI FO 1 2 4 FI
DECODER INPUT L ATCH MAGNETS CARD GROUP
5213p 6D 6DA VO NVO _ NRO CKI CFM PF TSA TSB TSC 550[ Ll L2 L3 L4 VO NVOCGO | 2 CG4 st €s2
DECODER ROUTE ADVANCE MKR. ROUTE ADVANCE
S11RA RAI RA2 RA3 GSO GSI GS2 GS3 634 635 60 Gl cz 63 _GB RLS MB__RO_ROIT ROTC RSI RS3 OF MBR ROR
OGT APP 6D TRANSLATOR CLASS
S0 Inca caa cas cas| IT TC I1C| © 2ltec| o0 2|H 10 T1 VO 2 a4 7]10 TI uo |2 4 w1
ALTERNATE ROVTE ROUTING INST. ‘coC
R‘cmclmcncwummu 2 4 TT U0 12 4 vl I 2 4 7|o I 2 & 1
CODE CONVERSION
R7 NSK SK3 SKE|HN TN UN HO | 2 4 HT TO | 2 4 T1 U0 | 2 4 ul
TRUNK BLOCK CONNECTOR TRUNK BLOCR GROUP START GROUP END
R"omlao TO i T2 o 12 au7Jo |2 1|Ton Vo | 2 4 U7lTO TI U0 I 2 4 U7
DECOOER ROUTING INSTRUCTIONS MARKER REGISTRATION-CODE CONVERSION
RS cc cR RR FOF FMB FROFST PCR NPCR IHN TN UN HO | 2 4 W7 TO 1 2 4 T1 U0 | 2 4 u1
MARKER REGISTRATION MKR.-SDR. TRANSMITTED CODE CONVERSION
R4 |y RO PRO FOF FMB FROFST HLD  MLCTCLCT ODG 4DG SOGNDG/HO | 2 4 W1 TO 1 2 4 T1 Yo 1 2 4 yI
TRANSMITTED-MARKER TO SENDER FRAME IDENTIFICATION
R3|1 M DC MF SXD LPD XDD XSG DLC SXR 20C  ODG 4DG SDG _ NSK SK3 SK6 IC OC FA FB FC FD FE FF FG FH
DECODER PROGRESS
R2 | ek HTK SMI SMC CK3 CCK CBK NCT NC _VCRCOPI COP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 60K IT TC RCRRME RCD RCA HBI
DECODER PROGRESS MARKER PROGRESS
RI 1pcB 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
MARKER PROGRESS MKR -SDR. TRANSMITTING
RO| Ak BK CK CHS A C HMGCCT TR TIRICONIMT B OSCMRL RLICLA CLB CLC CDA SKA HA HB TA TB UA UB TSA DGAJRGDT

BELL TELEPHONE LABORATORIES, INC.

TOLL SWITCHING SYSTEM

TROUBLE FOUND OR ACTION TAKEN

TROUBLE FOUND OR ACTION TAKEN

NO. 4A
TROUBLE RECORDER CARD

8y

FIG. 5A

TOLL SWITCHING SYSTEM
NO. 4A
TROUBLE RECORDER CARD

8y

FiG. 58

30

35

40

45 |

SECTION A828.13I

50 55 59

DECODER CROSS (X -)

CA REC 1K CRK 6DT TRB CF TRL DRL RLT

T

l DECOOER TIME-OUT MARKER TIME-OUT
WT FTD 18D TMC TMI TM2 TM3

MARKER CROSS ix =)

X IS IPS TB ST MS K O [ JP ILS OLS JS SM SMI SMO TL RCK TKS TR _TRL STRMAL TIF TOF
TC TC l'rs TB[MS MS
T0 | T2 0 1| 2 4 1]0 1 2 3 4 5 ‘6 7 8 9 10 M 12 13 14 15 | 17 1 |
TC Tc[ms ' Ms
quo 1+ 2 3 4 5 6 T 8 U9J20 2! 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
INCOMING FRAME GROUP ' l INC. SWITCH
0 | 2 3 4 5 6 1 8 9 10 11 12 13 14 15 16 17 18 19/0 | 2 3 4 5 6 1 8 9
SELECT MAGNET
0 I 2 3 4 5 6 1 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
SELECT MAGNET INC. FR.JOUT. FR.| T.8. CONN.GUT.CONN. nuc.ooﬂ CONN.PREF.CONTROL | JUNCTOR WALKING
30 31 32 33 34 35 36 37 38 39| E OJE O|E O E O E O [CNOCNE TCB OCBICB|CHB RTA RTB RTC RTD
OUTGOING FRAME GROUP OUT. SWITCH
0 | 2 3 4 5 6 1 8 9 10 14 12 13 144 15 16 17 18 19]0 |1 2 3 4 S 6 1 8 -9
" JUNCTOR CONTROL CHANNEL
0 | 2 3 4 5 6 1 8 9 10 4 _12 13 14 15 16 47 8 19lL0 1 2 3 4 5 6 1 8 L
JUNCTOR PATTERN CHANNEL
0 | 2 3 4 S5 6 1 8 9 10 H 12 13 14 15 16 17 JPN|[RO 1 2 3 4 S 6 1 8 R9
DECODER - MARKER TEST
LPD CLI2 NCF CHKMSK XPS SMG SMBl i
@ CONT. GROUP CONTROLLER CONTROLLER CONNECTOR LK. FR-TENS I LR.FR. -umrs |
A B C D E F|O L d 2 3 4 5|0 1 2 3 4 S5/0 1 2 4 1]0 | 7
TRUNK GROUP TRUNK LEVEL SEC.SW. SDR.TYPE
0 | 2 3 4 5 6 1 8 9]0 + 2 3 4 5 6 1 8 9 |a0 Al - BO BI DP_MFP 0S
PREFERENCE ) SEC.SW.LEVEL
A 8 C D E . 0 1 2 3 a4 DU DL
® CONTROLLER PROGRESS CROSS @ CONTROLLER TEST
TT FR GR CLO CLI OT PC DTCOTC PA PB SA SB SC HO “M, GX _PX SX HX]CLX A B C SR AR NF TR

30

35

40

45

50 55 59

CA REC 1K CRK 6DT TRB CF

DECODER CROSS (X -)
TRL DRL RLT

J DECODER TIME-OUT MARKER TIMC-OUT
WT_FTD MD TBD TMC TMI TM2 TM3

MARKER CROSS (X -)

_X IS IPS TB ST MS K O I JP ILS OLS JS SM SMI SMO TL RCK TKS TR _TRL STRMRL TIF TOF
TC TC “ire TB|MS MS
T0O | T2 0O I 2 4 1/0 1 2 3 4 5 6 1 8 9 10 1 12 13 14 15 16 17 I8 19
TC . TCIMS MS
U0 | 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 FRAME GROUP INC. SWITCH
0O 1 2 3 4 5 6 1 '8 9 10 1 12 13 14 15 16 17 18 9]0 1 2 3 4 5 6 1 8 9
SELECT MAGNET )
0 1 2 3 4 5 6 1 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
SELECT MAGNET INC.FR.JOUT FR.[ T.8. CONN.OUT.CONN. INC. CONN| CONN.PREF. CONTROL JUNCTOR WALKING
30 3 32 33 34 35 36 37 38 39| E OJE O[E O E O E O [CNOCNE TCBOCBICB{CHB RTA RTB RTC RTD
OUTGOING FRAME GROUP OUT. SWITCH
0 | 2 3 4 5 6 1 8 9 10 11 12 13 14 15 16 17 18 19}10 1 2 3 4 5 6 1 8 9
JUNCTOR CONTROL CHANNEL
0 1 2 3 4 5 6 1 8 9 10 i 12 13 14 15 16 47 18 19 L0 | 2 3 4 5 6 1 8 L9
JUNCTOR PATTERN CHANNEL
0O I 2 3 4 5 6 1 8 9 10 1l 12 I3 14 15 16 171 JPNIRO | 2 3 4 S5 6 1 8 R9
DECODER-MARKER TEST .
LPD CLI2 NCF CHKMSK XPS SMG SMB
. CONT. GROUP cO NTROLL(" CONTROLLER COO;N&CTOQ LK. FR-TENS LK. FR.-UNITS
A B C D E Flo ¥ 2 4 slo 1 2 3 a4 5o | 2 a4 1 Io I 2 4 1 I
TRUNK GROUP . TRUNK LEVEL SEC.S5W. SDR.TYPE
0 I 2 3 4 5 6 1 8 910 t 2 3 4 5 6 1 8 9 |A0 Al BO Bl DP _MFP 0S
. PREFERENCE SEC.SW. LEVEL l .
A -] C D E o 1 2 4 DU DL
[ ) CONTROLLER PROGRESS CROSS . CO“"“OLL!R TEST
TT FR GR CLO CLI OT PC DTC OTC PA PB SA SB SC HO HM GX _PX SX HXICLX A B C SR AR NF TR

FiG. 5 — TROUBLE RECORDER CARDS — CONTROLLER TROUBLE NO.

S8 OFFICE
DATE

. 000

si TIME

S8 OFFICE
57 DATE

S6

000

S3

S2
X TIME
MY
R8
R7
R6
RS
R4
R3

RO

FIGS. 5A & 58

PRINTED IN U.S.A.




0 ) 10 15

20

SECTION A828.131

|
25 29 | 30 35 40 45 50 55 59
S8 SOURCE OF RECORD o [ l DECODER ’ ~ DECODER. CROSS (X =) ] DECODER TIME-OUT MARKER TIME-OUT
D M DT MT Tv CT TRITR2|TRI TR2| @ ) 2 3 4 5 6 7 8 9 10 I 12 13 14 15 16 17 CA REC 1K CRK 60T TRB CF TRL DRL RLT WT FTD MD TBD|  TMC TMI TM2 msl“ OFFICE
7 . TYPE OF RECORD MARKER-IT OR COMB. MARKER-TC MARKER caos&(l-) . DATE
ST{FIF MFT CFROSTIMSTIRTRFTSTSOT _ 0GT| 0 1 2 3 4 5 6 71 8 9l0 1 2 3 4 5§ TOLL SWITCHING SYSTEM IS IPS T8 ST MS K O 1 JP ILSOLS JS SM SMISMO TL RCK TKS TR_TRL STRMRL TIF TOF 51
56 TYPE OF RECORD SOR. FR.TENS SOR. FR.UNITS bF SOR. | MFP SDA. 4A J_ e msl o
RO_PRO 0 | 2 3 4 5 6 1 8 9]0 1+ 2 3 4 5 6 1 8 9]0 1 2 |2 ) T r [o | 6 1 9 10 N 12 13 14 15 16 17 18 |9_
o TROUBLE RECORDER CARD 2! : —2 4 1o 1 23 43 : >
SS| W EM TO TI UO 1 2 3 4 5 6 7 8 uglTO TI T2 U0 I 2 3 4 5 6 7 8 U CO | C2 ‘ uouzaass7suszozlzzzszazszﬁn2029303'323334353637383955
s DECODER INPUT CODE ’ INCOMING FRAME GROUP "~ INC. SWITCH 4
AO | 2 4 AT BO | 2 4 BT CO | 2 4 CT DO 1 2 4 DT EO | 2 4 E1 FO 1 2 4 F1 ‘ 0 | 2 3 4 5 & 1 8 9 10 I 12 13 14 15 16 17 18 19/0 1+ 2 3 a4 5 6 1 8 9]S OOO
$3 . CODE BARS ' : SELECT MAGNET 3
AO | 2 4 A7 BO | 2 4 BT CO | 2 4 €7 DO | 2 4 O EO | 2 4 E1 FO | 2 4 F1 | 0 | 2 3 4 5 6 1 8 g 10 i 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
DECODER INPUT CATCH MAGNETS CARD GROUP | SELECT MAGNET INC FRJOUT FR|T D CONN.OUT CONN. INC.CONN] CONN.PREF.CONTROL | JUNCTOR WALKING
S213p 6D 6DA VO NVO NRO CKI CFM PF TSA TSB TSC 5 I L2 L3 14 lvo NVOCGO | 2 CG4 csi cs] | 30 31 32 33 34 35 36 37 38 39| E o]lE o l E 0 E O E O |CNOCNE TCB OCB ICB|CHB RTA RTB RTC RTD] S2
si DECODER ROUTE ADVANCE I MKR. ROUTE ADVAMNCE 1 i OUTGOING FRAME GROUP OUT. SWITCH ~ S TIME
RA RAI RA2 RA3 GSO GSI GS2 GS3 054 GS5 GO Gl cz 63 GB RLS MB RO ROIT ROTC RS| RS3_OF MBR ROR|% 0 I 2 3 4 5 6 1 8 9 |0 W 12 13 14 15 16 17 18 19]0 1 2 3 4 5 6 1 8 9
OGTAPPR 6D anNsLAfon CLASS e ! . JUNCTOR CONTROL CHANNEL 50
50 Inca caa cas cas) IT TC ITC) O 2 |TPc| 0 2lH 10 11 vo 2 7 ITO Tl Uuo I 2 4 u1jz 0 | 2 3 4 5 6 1 8 9 10 il 12 13 14 15 16 47 18 1910 | 2 3 4 56 1 8 L
J AL?[RNA‘I’{ ROUTE B ROUTING INST ‘co0C - JUNCTOR PATTERN CHANNEL Rs
R8leoLdNAC AC AHAAFA|TO | 2 4 T7. U0 | 2 4 Ul 0 1 2 4 1]lo 1+ 2 a4 11)¢ ! 0 1 2 3 4 5 6 1 8-9 10 1 12 13 14 I5_16 17 JPNIRO 1 2 3 4 5 6 1 8 R9
R7 CODE CONVERSION c " DECODER-MARKER TEST : R7
NSK SK3 SK6/HN TN UN HO | 2 4 HT TO | 2 4 T1 U0 + 2 4 wvij° w >|LPo cLi2 NCF CHKMSK XP$S SMG §M§]
R6 I TRUNK BLOCK CONNECTOR TRUNK BLOCNK GROUP START - GROUP END g : @ RG
DIM] RD TO 1 T2 U0 | 2 4 V1]0 1 2 4 T1]TO TIL VO I 2 4 U7]TO TI W0 1 2 4 u1l3 |
DECODER ROUTING INSTRUCTIONS MARKER REGISTRATION-CODE CONVERSION w as
RS1cc cR_RR FOF FMB FROFST PCR NPCR HN TN UN HO | 2 4 H7. 70 I 2 4 T1 U0 | 2 4 u1l4 — —
MARKER REGISTRATION MKR.-SOR. TRANSMITTED CODE CONVERS ION 2 ©® CONT GROUP CONTROLLER l cournou.ta CONNECTOR l LK.FR-TENS @ ] LK. FR.-UNITS T Ra
R4 IMB RO PRO FOF FMB FROFST HLD  MLCTCLCT ODGADG SOGNDGIHO | 2 4 W7 TO 1 2 4 T1.y0 1 2 4 u1}d A B C D E Flo 2 3 a4 s 2 34 5] | 2 ® 1]0 ® 2 1
TRANSMITTED-MARKER TO SENDER FRAME IDENTIFICATION Ld TRUNK GROUP YRUNI( LEVEL . SEC.5W. I SDR.TYPE R3
R31 M DC MF SXD LPD XDD XSG DLC SXR 20C___ ODG 4DG 506 __ NSK SK3 SK6 IC OC FA FB FC FD FE FF_FG FH ! 0 1 2 3 4 5 ® 1 8 olo 1 2 3 a4 s & 1 8 §]|a0 Al BO B! op MPp 0s
DECODER PROGRESS 3 PREFERENCE SEC.SW. LEVEL l . R2
R2 | ckG HTK SMI SMC CK3 CCK CBKNCT NC _VCRCOPICOP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 6DK [T TC RCRR ME RCD RCA u_aj g A B e [} 3 0 1 2 3 a pu_DL
DECODER PROGRESS MARKER PROGRESS i . CONTROLLER PROGRESS o . CROSS CONTROLLER TEST RI
R! 10cB 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 TT _FR _GR CLO CLI OT PC DTC OTC PA PB_SA SB SC_HO HM GX_PX SX MXxcLx A B _C SR AR NF TR
. MARKER PROGRESS MKR.-SOR. TRANSMIT TIN RO
RO Ak BK CK CHS A C HMGCCT TR TIRICONIMT B OSCMRL RLJCLA CLB CLC CDA SKAHA HB TA T8 UA UB TSA DGA FIG. 6A
0 5 10 15 20 25 29 30 35 40 45 50 55 59
58 SQURCE OF RECORD o [ DECODER DECODER CROSS (X —) DECODER TIME-OUT MARKER TIME-OUT
D M DT MT TV CT TRITR2JTRI TR2| 0 |1 2 3 4 5 & 17 8 9 10 H 12 13 14 15 16 17 CA REC IK CRK 6DT TRB CF TRL DRL RLT J WT FTD MD TBD TMC TMI TM2 TM3] S8 OFFICE
7 TYPE OF RECORD MARKER-1T OR COMB. MARKER-TC MARKER CROSS (X =) DATE
ST IFIF MFT CFRDSTIMSTI RTRF TST SDT 06T/ 0 1 2 3 4 5 6 1 8 910 1+ 2 3 4 5 6 1 8 9] TOLL SWITCHING SYSTEM | x IS IPS TB ST MS K O I JP ILS OLS JS SM SMI SMO TL RCK TKS TR_TRL STRMRL TIF TOF S7
56 TYPE OF a:coaol SDR. FR.TENS SOR. FR.UNITS l b5 SOR. WMFP SDR. NO 4A Tc TC i Telms - M)
RO PRO 0O | 2 3 4 5 6 1 8 9]0 + 2 3 a4 S5 6 1 8 9]0 1 20 1 2 iy T0 1 T2 0 | 2 4 1]0 1 4 12 13 14 | 1718 19 |56
TROUBLE RECORDER CARD |2 e ————2—=—6_18 3 10 1 120n 1ub ke 1B8
SS5Iw EM TO TH WO | 2 3 4 5 6 7 8 U9|TO TI T2 UO 1| 2 3 4 5 6 .7 8 U3 CO | C2 VO | 2 3 4 5 6 1 8 U9[20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39|55
DECODER INPUT CODE INCOMING FRAME GROUP . INC. SWITCH
41a0 | 2 4 A7 BO | 2 4 B CO 1 2 4 CIL DO | 2 -4 D EO | 2 4 E FO | 2 4 F1 0 I 2 3 4 5 & 1 8 9 10 11 12 i3 14 15 16 I7_18 19]0 1 2 3 4 5 6 1 8 9|54 OOO
$3 CODE BARS SELECT MAGNET
AO | 2 4 AT BO 1 2 4 BT CO | 2 4 €7 DO I 2 4 O EO | 2 4 EI FO 1 2 4 F1 0 | 2 3 4 5 6 1 8 9 10 11 12 13 14 15 16 |7 I8 19 20 21 22 23 24 25 26 27 28 29]53
DECODER INPUT L ATCH MAGNETS CARD GROUP ] SELECT MAGNET INC.FR. [ OUT. FR.[ T.8. CONN.OUT.CONN. INC. CONN| CONN.PREF.CONTROL JUNCTOR WALKING
S213p 6D 6DA VO NVO NRO CKI CFM PF TSA TSB TSC 5BDj LI L2 L3 4 VO NVOCGO | 2 CG4 csi cs|, 30 31 32 33 34 35 36 37 38 39| E OJE O|E O E O E O |CNOCNE TCB OCBICB|CHB RTA RTB RTC RTD] S2
S DECODER ROUTE ADVANCE MKR. ROUTE ADVANCE w OUTGOING FRAME GROUP OUT. SWITCH "“[
"1RA RAI RA2 RA3 GSO GSI GS2 GS3 c54 GS5 GO .Gl cz G3 GB RLS MB _RO_ROIT ROTC RS! RS3 OF MBR RORJ% 0 | 2 3 4 5 6 1 B8 9 10 W 12 13 14 15 16 17 18 19/0 1 2 3 4 5 6 1 8 9|5
OGTAPR 6D TRANSLAI‘OR CLASS Lod JUNCTOR CONTROL CHANNEL
SO Inca cA4 CAS Cas) IT TC ITc| 0 2 ltC| 0 2| H 10 TI WO 2 4 71 ]10 Tl uo I 2 4 u1}z 0 1| 2 3 4 5 6 1 8 9 10 W 12 13 14 15 16 17 18 1900 I 2 3 4 5 6 1 8 (9]59
ALY(“NAT{ ROVUTE ROUTING INST. ‘coC - JUNCTOR PATTERN CHANNEL
R8 cm.é]mxc AC AHA AFA|TO I 2 4 TT. U0 | 2 4 vl I 2 4 1]0 1 2 & 1]% 0 1 23 4 5 6 71 8 9 10 H 12 13 14 15 16 17 JPNRO | 2 3 4 5 6 1 8 Ro|R8
CODE CONVERSION « DECODER - MARKER TEST I R7
R NSK SK3 SK6{HN TN UN HO | 2 4 W7 TO |+ 2 4 T1 W0 | 2 4 wil° L e cui2 NCF CHKMSK XPS SMG SMB)
R6 ‘!RUN“ BLOCK CONNECTOR TRUNK BLOCK GROUP START GROUP END 2 o R6
TO 1 T2 U0 12 4 urlo + 2 4 7]TO TIH VO 12 4 urlTO T U0 12 a4 u1l3
DECODER ROUTING INSTRUC TIONS MARKER REGISTRATION-CODE CONVERSION - .
RSP cc cR RR FOF FMB FROFST PCR NPCR HN TN UN HO | 2 4 HI TO | 2 4 T1 U0 1 2 4 u1l4 RS
MARKER REGISTRATION MKR.-SOR.TRANSMITTED CODE CONVERSION g . CONT. GROULP CONTROLLER CONTROLLER CONNCCTOR . LK. FR- T!NS I LK.FR.-UNITS . J R4
R4 1MB RO PRO FOF FMB FROFST HLD  MLCTCLCT ODG ADG SDG NDGIHO | 2 4 W TO 1 2 4 T1 Yo | 4 u1)e A B c 0 E Flo ® 2 3 a4 5o 1 @ 3 L2 1710 1 2 1
TRANSMITTED-MARKER TO SENDER FRAME IDENTIFICATION - . TRAUNK GROUP TRUNK Livtl. . SEC.SW. SDRTYPE R3
R31'M DC MF SXD LPD XDD XSG DLC SXR 20C __ ODG 4DG 5D0G___ NSK_SK3 SK6 IC OC FA FB FC FD FE FF FG FH 0 | 23 4 5 6 1 8 9]0 1 2 3 4 5 6 1 8 9l Al BO BI op MPP 05
DECODER PROGRESS ) PRU’CR!NC(. SEC.SW. LEVEL I . RZ
R2 | ckG HTK SMI SMC CK3 CCK CBK NCT NC_VCRCOPI COP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 6DK IT TC RCRRME RCD RCA HBI ' A 8 C D E 0 I 2 3 4 DU DL
DECODER PROGRESS MARKER PROGRESS [ [] CONTROLLER PROGRESS [ CROSS CONTROLLER TEST RI
Rl |ocBDCB2 ATB GPL ARS TCD TKS RDRL DRL RLT CHK CKG RCK TCK TBK GCK TKS SCT ATB_TB _SG OCK ICK OFK IFK SK TT FR _GR CLO CLI OT PC-DTCOTC PA PB SA SB SC_HO HM GX_PX_SX HX|cLX A B _C SR AR _NF_TR
MARKER PROGRESS MKR .-SDR. TRANSMITTING : Ro
ROD Ak BK CK CHS A C HMGCCT TR TIRICONIMT B OSCMRL RLJCLA CLB CLC CDA SKAHA HB TA TB UA UB TSA DGA[R FI1G. 6 B

BELL TELEPHONE LABORATORIES, INC.

FIG. 6

- TROUBLE RECORDER CARDS - CONTROLLER TROUBLE NO.2

"PRINTED IN US.A.

F1GS. 6A & 6B



| : E . SECTION A828.131

\

0 ) 10 15 20 25 29 | 30 35 " 40 - 45 50 55 59
S8 SOURCE OF RECORD [ o ™ [ DECODER ‘ DECODER CROSS (X =) DECODER TIME-OUT | MARKER TIME-OUT
D M DT MT TV CT  JTRITR2ITRITR2| @1 _2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 ! CA REC IK_CRK 6DT TRB CF TRL DRL RLT l WT FTD MD TBD|  TMC Twi TM2 TM3| S8  OFFICE
TYPE OF RECORD MARKER - IT OR COMB. MARKER-TC i WARKER CROSS (X =) DATE
STIFIF MFT CFRDSTIMSTI RTRF TST SOT 06T/ 0 1 2 3 4 5 6 7 8 9l0 1 2 3 4 5 6 1 8 9 TOLL SWITGHING SYSTEM IS Ips 18 ST MS K 0 I JP ILS OLS JS SM SMI SMO TL RCK TKS TR TRL STRMRL TIF TOF , s7
56 TVPE OF accoanr SOR FR.TENS SOR. FR.UNITS bF SOR. | MFP SDR. NO. 4A tc TC el ~ Ms
RO_PRO 0 | 2 3 4 5 6 1 8 9|0 1 2 3 4 5 6 1 8 9]0 | zlo |2 T o 2 _a ‘ i ! s6
TRANSLATOR ENGAGED DECODER CONNECTOR TROUBLE RE,[CORDER CARD 13 T2 L .,2 |2 3 4 5 6 7 & 910 121314 5 6 18 |9
S51 W EM TO TI U0 | 2 3 4 5 6 7 & u9lTO TI T2 yo | 2 3 4 5 6 1 8 U9 CO 1 C2 i VO | 2 3 4 5 6 1 8 U9[20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35 36 37 38 39 $5
54 DECODER INPUT CODE INCOMING FRAME GROUP I INC. SWITCH
AO | 2 4 AT BO | 2 4 BT CO ! 2 4 CT DO | 2 4 DI EO | 2 4 ET FO | 2 4 F1 | 0 | 2 3 4 5 6 1 8 9 40 i1 12 i3 14 15016 17 18 19]0 1 2 3 a4 5 ¢ 1 8 954 O O O
$3 CODE BARS | SELECT MAGNET )
AO | 2 4 A7 BO | 2 4 BT CO | 2 4 C7 DO | 2 4 D7 EO 1 2 4 EI FO 1 2 4 F1 : 0 | 2 3 4 5 6 1 8 9 jo 1 12 13 14 15116 17 18 19 20 21 22 23 24 25 26 27 28 2953
DLCODER INPUT I CATCH MAGNETS CARD GROUP ] | SELECT MAGNET INC_ FR. JOUT FR.]T B, CONN.GUT.CONN. INC. CONN] CONN PRCF.CONTROL | JUNCTOR WALKING
5213p 6D 6DA VO NVO NRO CKI CFM PF TSA TSB TSC 5BD, L2 L3 W VO NVOCGO | 2 CG4 __JCSI_cs2) 30 31 32 33 34 35 36 37 38 39| E O]Je oJE O E O E O |CNOCNE TCB OCBICB[CHB RTA RTB RTC RTD} S2
DECODER ROUTE ADVANCE MKR. ROUT.E ADVANCE o i OUTGOING FRAME GROUP OUT SWITCH TIME
ST | RA RAI RA2 RA3 GSO GSI G52 GS3 GS4 GS5 GO Gl GZ G3 GB RLS MB RO _ROIT ROTC RS| RS3 OF MBR ROR]S 0 1 2 3 4 5 6 1 8 9 jo i 12 13 14 15 16 17 18 19]/0 1 2 3 a4 5 6 1 8 9]|S'
0 OGT APF €0 raANsLAron I CLASS 1" "~ JUNCTOR CONTROL ‘ CHANNEL
S NCA CA4 CAS CA6[ IT TC 1TC| O 2 |TPCl O 2] H TO0 T1 vo 2 4 1]7T0 T uo I 2 4 u1)z 0 | 2 3 4 5 6 1 8 9 10 1l 12 13 14 15 16 17 18 194LO 1 2 3 4 5 6 1 8 L 50
ALr:aNATE ROUTE ROUTING INST. coc < JUNCTOR PATTERN ; CHANNEL
R8 ICOLCNAC AC AHA AFAJTO I 2 4 77 u0o + 2 4 U1 0 I 2 4 110 1 2 4 1]}2 0 | 2 3 4 5 6 1 8 9 10 !t 2 13 14 15 16 17 JPNIRO i 2 3 4° 5 6 7 8 R9 R8
T CODE CONVERSION « OCCODER ~MARKER TEST
R7 [Nk Sk3 k6N TN UN HO 1 2 4 W1 TO 1 2 a 17 uo 1 2 a4 u1fd > Jepo cui2 NCF CHKMSK XPS SMG msl R1
R6 | I TRUNK BLOCK CONNECTOR TRUNK BLOCK I GROUP START GROUP END 2 @ R
DIM| RD 70 1 T2 vO | 2 4 wW1{O0 I 2 4 7 /TO TI LO I 2 4 WV1{TO T WO I 2 4 u1l3 6
DECODER ROUTING INSTRUC TIONS MARKER REGISTRATION-CODE CONVERSION -
RS{cc cR RR FOF FMB FROFST PCR NPCR IHN. TN UN HO I 2 4 HI. TO | 2 4 T1 U0 | 2 4 u1l4 RS
[~ MARKER REGISTRATION WKR -SDR. TRANSMITTED CODE CONVERSION E @  CONT cROUP CONTROLLER CONTROLLER CONNECTOR LK TR-TENS @ I LK FR-UNITS @ Ra
R4 1MB RO PRO FOF FMB FROFST HLD _ MICTCLCT ODG 4DG SOGNDG/HO | 2 4 W7 TO 1 2 4 T1 yo 12 4 uy1) A_B C 0 E FlO ? 3 4 510 1 3.4 5/0 | 2 ® 7o 2 4 1 i
TRANSMITTED-MARKER TO SENDER FRAME I10ENTIFICATION " ‘ TRUNK GROUP TRUNK LEVEL M) @ sStcsw l SDRTYPE R3
R3] M DC MF SXD LPD XDD XSG DLC SXR 20C 00G 4DG 50G NSK SK3 SK6 IC OC FA FB FC FD FE FF_FG FH | 0 I 2 3 a4 5 ., 8 9]0 I 2 3 4 5 6 1 8 9 A0 Al BO Bl op MPP 05
DECODER PROGRESS i PREFERENCE [ ' SEC.SW LEYEL [ R2
R2 ] ek HTK SMI SMC CK3 CCK CBK NCT NC VCRCOPI COP? ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 60K IT TC RCRRME RCD RCA H ‘ A B 4 D E 0 I 2 4 DU D{
DECODCR PROGRESS MARKER PROGRESS ® @ CONTROLLER PROGRESS i cROsS CONTROLLER TEST RI
RI |pcBDCB2 ATB GPL ARS TCD TKS RDRL DRL ALT CHKI CKG RCK TCK TBK GCK TKS SCT ATB TB _SG OCK JCK OFK IFK_SK TT FR GR CLO CLI OT PC o PB SA SB SC HO HM_ . [ox Px & HxlcLx A 8 C SR AR Nf TR
MARRER PROGRESS MKR - )
RO| Ak BK CK CHS A C HMGCCT TR TIRICONIMT B OSCMRL RL|CLA CLB CLC CDA SKAHA HB TA TB UA_UB TSA DGAIRS RO
FIG. 7A
0 5 10 15 20 25 29 | 30 35 40 45 . 50 55 59
8 SOURCE OF RECORD r ° M DECODER ‘ DECODER CROSS (X -) DECODER TIME-OUT | MARKER TIME-OUT
D M 9 DT MT TV CT RI_TR2{TRI TR2] 0 | 2 3 4 5 6 7 8 9 10 i 12 13 14 5 16 17 CA REC 1K CRK 6DT TRB CF_TRL DRL RLT WT FTD MD TBD TMC TMI TM2 TM3 S8 OFFICE
TYPE OF RECORD MARKER-1T OR COMB. I MARKER-TC i MARKER CROSS W] _TM2 TM3) DATE
ST1FIF MFT CFRDSTIMSTIRTRETST SOT 06T 0 | 2 3 4 5 6 1 8 9]0 1+ 2 3 4 5 6 7 8 9of TOLL SWITCHING SYSTEM | x Is IPS 7B ST MS K O I JP ILSOLS JS SM SMISMO TL RCK TKS TR _TRL STRMRL TIF TOF 7
56 TYPE OF RECORD SOR. FR.TENS SOR FR.UNITS DF SDOR. [ MFP SDR. NO. 4A e TC 7o Telms = vrS
RO PRO 0O I 2 3 4 5 6 1 8 9|0 I+ 2 3 4 5 6 1 & 9]0 V 2]0 ! 2 ‘ TO | T2 0O | 2 4 110 1 2 4 S6
TRANSLATOR ENGAGED DECODER CONNECTOR TROUBL£ R!‘ECORDER CARD e Tc[Ms 3 36 T 8 9 10N 12131415 16 17 18 ‘:s
SSP W EM TO TI U0 | 2 3 4 5 6 7 8 UITO TI T2 U0 | 2 3 4 5 6 1 8 U9 CO | C2 i Vo | 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 3955
DLCODER INPUT CODE g i X INCOMING FRAME GROUP NC SwiTCH
S41a0 | 2 4 AT BO | 2 4 BT CO | 2 4 CI DO I 2 4 DI EO | 2 4 EI FO | 2 4 F1 | O | 2 3 4 5 6 1 8 9 10 il 12 13 14 15 16 17 _i8 19 l 0 I 2 3 a4 5 6 1 8 9]S¢
CODE BARS ] ' “ : SELECT MAGNET O O O
S3la0 1 2 4 A7 BO | 2 4 BT CO | 2 4 CT DO | 2 4 DI EO | 2 4 E1 FO I 2 4 FI { 0 | 2 3 4 5 6 71 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24. 25 26 21 28 29|53
DECODER INPUT ] TATCH MAGNETS i CARD GROUP ! SELECT MAGRET INC. FR.TOUT. FR.[T.8.CONNOUT.CONN. INC. CONN| CONN PREF.CONTROL | JUNCTOR WALKING
S213p 6D 6DA VO NVO NRO CKI CFM PF TSA TSB TSC 58D L2 L3 W4 VO NVOCGO | 2 (G4 csi csel, - ! 30 31 32 33 34 35 36 37 38 39|/ E- OJE O|E OJ|E O E O |CNOCNE TCBOCBICB|CHB RTA RTB RTC RTD| S2
DECODER ROUTE ADVANCE MKR. ROUTE ADVANCE w ]‘ OUTGOING FRAME GROUP : OUT. SWITCH TIME
ST1RA RAI RA2 RA3 GSO GSI GS2 GS3 054 GSS GO Gl 02 G3 ‘GB RLS MB RO ROIT ROTC RS| RS3 OF MBR ROR| <« | 0 | 2 3 4 5 6 71 8 9 10 1 12 13 i4 15 16 17 I8 19/0 1 2 3 a4 5 & 1 8 9]
_—_[_—-oorApp 6D TRANSLATOR CLASS o | JUNCTOR CONTROL N CRANNEL
50 |nca CA4 CAS CAB| IT TC 1TC| © l 2 TPCl 0 I 2| H T0 TI U0 | 2 1 ITO T Uuo I 2 4 u1j3 ‘ 0 1 2 3 4 5 6 1 8 9 10 It 12 13 14 1516 17 18 19[L0 1 2 3 4 & 6 1 8 9]%°
ALTERNATE ROUTE l ROUTING INST. T coc " . JUNCTOR PATTERN “ CHANNEL ¥
R8 coLc!NAc AC AHAAFA|TO + 2 4 T1. U0 | 2 4 vl 0 1 2 4 170 1 2 & 1]% : 0 I 2 3 4 %5 6 71 8 9 10 Il _J2 I3 14 15 16 17 JPNIRO | 2 3 4 5 6 71 8 R9JR8
CODE CONVERSION « j DECODER - MARKER TEST I |
R7 NSK SK3 SK6|HN TN UN HO | 2 4 H? TO | 2 4 T71 U0 | 2 4 wv1j° i »JLPD CLI2 NCF CHKMSK XPS SMG SMB, R7
) TRUNK BLOCK CONNECTOR TRUNK BLOCK | GROUP START GROUP END H | o ;
R6 DIM] RD TO | T2 v0O 1 2 4 wvilo 1 2 JO TI VO I 2 4 U7TJTO TI Wo I 2 4 u1l3 R6
DECODER ROUTING INSTRUC TIONS MARKER REGISTRATION-CODE CONVERSION - !
RS1cc cR RR FOF FMB FROFST PCR NPCR [HN TN UN HO | 2 4 W1 TO | 2 4 T1 UO 1 2 4 wu1]4 ; - | RS
MARKER REGISTRATION MKR-SDR TRANSMITTED CODE CONVERSION o ‘ ® CONT GROUP CONTROLLER ] CONTROLLER CONNECTOR LK FR-TENS @ LK FR-UNITS @
R4 1 MB RO PRO FOF FMB FROFST HLD  MLCTCLCT ODG 4DG SDGNDGIHO | 2 4 HWI TO 1 2 4 Tr yo t 2 4 u1l@ A B C D E Flo ® 2 3 a4 5|® | 2 34 5|0 1 2 l 0 2 a4 1 l R4
TRANSMITTED-MARKER TO SENDER FRAME IDENTIFICATION L TRUNK GROUP TRUNK LEVEL @ [ SEC.SW. SDR TYPE
R3] M DC MF SXD LPD XDD XSG DLC SXR 20C 0DG 406G 506 NSK SK3 SKé IC OC FA_FB FC FD FE FF FG FH 0 1 2 3 a4 5 ® 7 8 9/0 1 _2 3 a s 6 1 8 9 [A0 Al BO Bl JDP PP 05 R3
DECODER PROGRESS : o PREFERENCE | SEC. SW.LEVEL Y
R2 1 ke HTK SMI SMC CK3 CCK CBK NCT NC _VCRCOPICOP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 6DK IT TC RCRRME RCD RCA HLI# l A B8 C D E 0 1 2 @ 4 DU DL R2
DECODER PROGRESS MARKER PROGRESS , ! [] @ CONTROLLER PROGRESS caoss CONTROLLER TEST
Rl |pce pcB2 ATB GPL ARS TCD TKS RDRL DRL RLT CHK CKG RCK TCK TBK GCK TKS SCT ATB TB SG OCK ICK OFK IFK SK i TT FR GR CLO CLI OT pc ¢ O PB_SA SB SC HO HM GX_Px HX ICLX A B _C SR AR NF TR Ri
MARKER PROGRESS —F_rfua.-son. aansmnr_"—mc i
RO AK BK CK CHS A C HMGCCT TR TIRICONIMT B OSCMRL RLJCLA CLB CLC CDA SKA HA HB _TA TB UA UB TSA DGAM ‘ RO
FIG. 78
. FIG. 7 — TROUBLE RECORDER GARDS — CONTROLLER TROUBLE NO. 3
BELL TELEPHONE LABORATORIES, INC. ‘ . FIGS. 7A & 7B

PRINTED IN U.S.A.
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BELL TELEPHONE LABORATORIES, INC.

SECTION A828. 13!

10 15 20 25 29 30 35 40 45 50 55 59
SOURCE OF RECORD I ° ™ DECODER DECODER CROSS X =) DECODER TIME-OUT I MARKER TIME-OUT
D M _® pr MT TV CT TRITR2[TRI TR2] 0 1 2 -3 4 S5 6 7 8 9 10 U 12 13 14 15 16 17 CA REC IK CRK 60T TRB CF TRL DRL RLT ) WT FTD MD TBD TMC TMI TM2 TM3| S8
TYPE OF RECORD MARKER-IT OR COMB. MARKER-TC MARKER CROSS (X =]
FIF MFT CFRDSTIMSTI RTRF TST SOT 06T{ 0 1| 2 3 4 5 6 7 8 9f0 | 2 3 4 5 6 8 o] TOLL SWITCHING SYSTEM . Is IPs 78 ST MS K O I JP ILSOLS JS SM SMISMO TL RCKTKS TR_TRL _STRMRL TIF TOF 57
TYPE OF RECORD SOR. FR.TENS j SOR. FR.UNITS BF SOR. | MFF SOR. NO. 4A frc TC i T TBIMS o ol BT
RO PRO 0 | 2 3 4 5 6 1 8 o9|lo0 | 2 17 9 J 0 1 2 | y 0 1 1 10 112 13 14 15 16 17 18 |
TRANSLATOR ENGAGED 3 4 59“2,"“ cgenngcTon 9 2 TROUBLE RECORDER CARD I? ! T2' o 1c Mg 2 3 4 56 . e MS
H EM TO T1 U0 | 2 3 4 5 6 7 8 U9JT0 TiI T2 UO I 2 3 4 S 6 7 8 U9 CO | C2 3 Vo I 2 3 4 5 6 71 8 U9[20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39]S5
DECODER INPUT CODE | INCOMING FRAME GROUP l INC. SWITCH sa
AO | 2 4 A7 BO I 2 4 BT CO |1 2 4 €T DO | 2 4 DT EO | 2 4 EI FO | 2 4 F1 | 0 | 2 3 4 5 6 1 8 9 0 I 12 13 14 15 16 17 18 19/0 1 2 3 4 5 6 7 & 9
CODE BARS | SELECT MAGNET 53
AO | 2 4 AT BO | 2 4 B7 CO | 2 4 C7 DO | 2 4 DI EO | z 4 _ET FO 12 4 F1 ; 0 | 2 3 4 5 6 1 8 10 1213 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29}
DECODER INPUT l LATCH MAGNETS ARD GROUP | SELECT MAGNET INC. FR.JOUT. FR.| T.B. CONN.OUT.CONN. INC. CONN| CONN.PREF.CONTROL JUNCTOR WALKING
3D 6D 6DA VO NVO NRO CKI CFM PF TSA TSB TSC 58D L2 L3 W4 vo NVO CGO I 2 CG4 CSI_cs2}, | 30 31 32 33 34 35 36 37 38 39|E OJ€E O|E O E O E O |CNOCNE TCB OCB ICB|CHB RTA RTB RTC RTD| 52
DECODER nouf! onmct MKR. ROUTE ADVANCE w | OUTGOING FRAME GROUP OUT. SWITCH 1
.RA_RAI RA2 RA3 GSO GSI GS2 GS3 654 GS5 GO \G GB RLS MB RO ROIT ROTC RS| RS3 OF MBR ROR|% ! 0 | 2 3 4 S5 6 1 8 9 10 N 12 13 14 15 16 17 18 19/0 1 2 3 4 5 6 1 8 9
OGT APP 6D TRANSLAYOII CLASS Ly JUNCTOR CONTROL . CHANNEL 50
NCA CA4 GAS CA8| IT TC ITC| O H TO TI_uo a To Tl Vo + 2 4 u1ji 0 | 2 3 4 5 6 1 8 9 10 I 12 13 14 15 16 41 8 19lto 1 2 3 4 S 6 1 8 L
4 ALftRNATE ROUTE ROUYING INST ‘cbC - JUNCTOR PATTERN CHANNEL R8
COLCNAC AC AHA AFA| TO | 2 4 T1 U0 | 1 2 4 110 1 2 & 1]% 0 | 2 3 4 5 6 1 8 9 10 1 12 13 14 15 16 17 JPN[RO 1 2 3 4 5 6 7 8 R
CODE COUVEQSION « DECODER - MARKER TEST R7
NSK SK3 SK6/HN TN UN HO | 2 4 H? TO I 2 4 T1 UO I 2 4 urj° >JLPD CLI2 NCF CHKMSK XPS SMG SMB
l TRUNK BLOCK CONNECTOR TRUNK BLOCK GROUP START GROUP END g ® R6
DIM| RD Y0 | T2 vOo I 2 4 UT]O0 1 2 4 7 ]TO TI UG I 2 4 VU7]TO TI UO I 2 4 u1i3
DECODER ROUTING INSTRUC TIONS MARKER REGISTRATION-CODE CONVERSION « RS
CC CR RR FOF FMB FROFST PCR NPCR HN TN UN HO | 2 4 H7 T0 I 2 4 T71 UO I 2 4 u1ly
MARKER REGISTRATION MKR.-SDR.TRANSMITTED CODE CONVERS ION . g ) CONT. GROUP couvnouta I CONTROLLER CONNECTOR LK. FR-TENS .J LK.FR.-UNITS I R4
MB RO PRO FOF FMB FROFST HLD  MLCTCICT ODG 4DG SOGNDGIHO | 2 4 HWI TO | 2 4 T1 U0 1 2 4 V18 A B c D E Flo ® > 4 S]10 | 3 4 5 l 9 | 2 17]0 @ 2 1
TRANSMITTED-MARKER TO SENDER FRAME I1DENTIFICATION L4 TRUNK GROUP ) e . TRUNK LEVEL ) . . SEC.SW. B
M__DC MF SXD LPD XDD XSG _DLC SXR 20C 00G 406 506 NSK SK3 SK6 IC OC FA FB FC FD FE FF FG FH O 1 2 3 4 5 ' 7.8 9]0 1 2 1 8 9 A0 Al BO B!
DECODER PROGRESS PREFERENCE . SEC. svl l.lv!L [
CKG HTK SMI SMC CK3 CCK CBK NCT NC VCRCOPICOP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 60K IT TC RCRRME RCD RCA HBI} | A B C D E Q0 1 4
DECODER PROGRESS MARKER PROGRESS . [ CONTROLLER PROGRESS CROSS CONTROLLEH TEST RI
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 TT_FR GR CLO CLI OT PC DTCOTC PA PB SA S8 SC _HO HM GX PX SX HMXCLX A B C SR AR _NF TR
MARKER PROGRESS MKR.-SDR. TRANSMITTIN: RO
AK BK CK CHS A C HMGCCT TR TIRICONIMT B OSCMRL RLJCLA CLB CLC CDA SKA HA HB_TA TB UA UB TSA DGA[R
F1G. 8 - TROUBLE RECORDER CARD - CONTROLLER TROUBLE NO. 4
0 5 10 15 20 25 29 30 35 40 45 ‘50 55 59
SOURCE OF RECORD L [) ] “I' DECODER DECODER CROSS (X —) DECODER TIME-OUT MARKER TIME-OUT
D M DT MT TV CT JRITR2JTRI TR2| 0 ) 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 CA REC 1K CRK 6DT TRB CF TRL DRL RLT i WT FTD MD TBD TMC TMi TM2 TM3] 58
TYPE OF RECORD MARKER-IT OR COMB. MARKER-TC - MARKER CROSS (X -) ]
FIF MFT CFRDSTIMSTIRTRFTST SOT  0GT| 0 1 2 3 4 5 6 1 8 9/0 | 2 3 4 5 6 1 TOLL SWITCHING SYSTEM | x Is IPs T8 ST MS K O I JP ILS OLS JS SM SMI SMO n. RCK TKS TR_TRL STRMRL TIF TOF 57
TYPE Of a:coaoll SDR. FR.TENS SOR.FR.UNITS I DP SOR. MFP SDR. NO. 4A Irc TC TS TBIMS — MS 5
RO PRO 0O I 2 3 4 5 6 1 8 9]0 1 2 3 4 5 6 1 8 9]0 1 2]0 1 2 ) 70 1 T2 IO I 2 4 110 1 4 1 | W12 13 14 15 16 17 18 19
TRANSLATOR ENGAGED DECODER CONNECTOR TROUBLE RECORDER CARD TC TCIMS 2 3 : 6 8 3 0 2 3 2 j & MS
H EM TO T UO | 2 3 4 5 6 7 B8 U9|TO TI T2 UO | 2 3 4 5 6 7 8 U9 CO I C2 UO | 2 3 4 5 6 1 8 U920 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39]SS
DECODLER INPUT CODE INCOMING FRAME GROUP . INC. SWITCH
AO | 2 4 AT BO | 2 4 BT CO I 2 4 CT DO | 2 4 DT EO | 2 4 ET FO | 2 4 F1 0 | 2 3 4 5 6 7 8 9 10 Il 12 13 14 15 16 17 18 19]0 1 2 3 4 5 6 1 8 9|54
CODE BARS N SELECT MAGNET
AO I 2 4 A7 BO | 2 4 B7 CO | 2 4 C7 DO | 2 4 D7 EO | 2 4 E7 FO 1| 2 4 F17 0 | 2 3 4 5 6 7 8 9 10 Il 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 2953
DECODER INPUT L ATCH MAGNETS CARD GROUP SELECT MAGNET INC.FR.JOUT.FR.| T.B. CONK.OUT.CONN. INC. CON! CONN.PREF.CONTROL “JUNCTOR WALKING
3D 60 6DA VO NVO NRO CKiI CFM PF TSA TSB TSC 5BD] LI L2 L3 Ldl VO NVOCGO | 2 CG4 lCSI cszy, 30 31 32 33 34 35 36 37 38 39/E OJE O|E O E O E O |CNOCNE TCBOCBICB|CHB RTA RTB RTC RTD} S2
DECODER ROUTE ADVANCE MKR. ROUTE ADVANCE ™) OUTGOING FRAME GROUP OUT. SWITCH
RA RAI RA2 RA3 GSO GSI GS2 GS3 654 GS5 GO Gl G? G3 GB RLS MB_ RO ROIT ROTC RS| RS3 OF -MBR ROR"«‘ 0 | 2 3 4 5 6 1 8 9 10 1 12 13 14 15 U6 17 18 19]0 1 2 3 4 5 6 7 8 9 S
OGT APPR TS 6D TRANSLAYOR CLASS e JUNCTOR CONTROL CHANNEL
NCA CA4 GASCA6  IT TC ITC]| O | 2 [TPC| O 2| H TO TI vo 2 4 1 [To T Uuo + 2 4 u1j? 0 | 2 3 4 5 6 1-8 9 10 1 12 13 14 15 16 17 18 19]LO |1 2 3 4 5 6 1 8 L9 50
ALTERNATE ROUTE ROUTING INST. ‘coC - JUNCTOR PATTERN . CHANNEL
JCOLCNAC AC AHAAFA|TO | 2 4 T7 U0 I 2 4 v1 ]0 | 2 4 1]0 1+ 2 & 1}% 0 1 2 3 4 5 6 1 8 9 10 11 12 13 14 15 16 17 JPNMRO | 2 3 4 S5 _6 1 8 R9]JRe
CODE CONVERSION « DECODER - MARKER TEST R7
NSK SK3 SK6|HN TN UN HO | 2 4 HT TO | 2 4 T71 W0 | 2 4 wu1}° »|LPD CLI2 NCF CHKMSK XPS SMG SMB
taunu BLOCK CONNECTOR TRUNK BLOCK GROUP START GROUP END g @ R6
DIMl RD T0 I T2 vO | 2 4 U7T{O0 I 2 4 7 TO TI uO | 2 4 U7]T0 T1I U0 I 2 4 U1]3
DECODER ROUTING INSTRUCTIONS N MARKER REGISTRATION-CODE CONVERSION «
CC CR RR FOF FMB FROFST PCR NPCR HN TN UN HO | 2 4 HI TO | 2 4 T1 UO | 2 4 u1js RS
MARKER REGISTRATION MKR.-SDR. TRANSMITTED CODE CONVERSION g o CONT. GROUP CONTROLLER léONYROLLER CONNECTOG—[ LK. FR- fENs | A.l FR. -Ulll'l‘s | R4
MB RO _PRO FOF FMB FROFST HLD  MICTCLCT ODG4DG DG NDGIHO | 2 4 H? TO 1 2 4 T1 Yo 1 2 4 Vv1}8 A B C D E Flo ® 2 3 a4 5 1l 2 3 0 1 2 0 1
TRANSMITTED-MARKER TO SENDER FRAME IDENTIFICATION L - TRUNK GROUP . . TRUNK LEVEL SEC SW. T SORTYPE R3
M DC MF SXD LPD XDD XSG DLC SXR 20C 0DG 4DG SDG NSK SK3 SK6 IC OC FA FB FC FD FE FF FG FH 0 | 2 3 4 5 6 1 8 9]0 1 2 3 4 5 6 1 8 9/ a A BQ BI op_ MPP 0S
— - DECODER PROGRESS PREFERENCEQ SEC.SW. L:v:L l ® |r2
CKG HTK SMI SMC CK3 CCK CBK NCT NC VCRCOPI COP2 ARST CAX HBA SMCO TID TBY DBS RHC R6D TCK 6DK IT TC RCRR ME RCD RCA HBI A B C D E N a4 DU_DL
DECODER PROGRESS MARKER PROGRESS [ ] . CONTROLLER PROGRESS ' CROSS [ CONYROLL{R TEST RI
DCB DCB2 ATB GPL ARS TCD TKSRDRL DRL RLT CHK CKG RCK TCK TBK GCK TKS SCT ATB_TB _SG OCK ICK OFK IFK SK TT_FR _GR CLO CLI OT PC DTC OTC PA_PB SA SB SC HO HM GX_PX SX HX|CLX A B C SR AR NF TR
MARKER PROGRESS MKR -SDR TRANSMITTING Ro
AK BK CK CHS A C HMGCCT TR TIRICONIMT B OSCMRL RL|CLA CLB CLC CDA SKA HA . HB._TA TB_UA UB TSA DGA|R6OT]

FIG. 9 — TROUBLE RECORDER CARD — GONTROLLER TROUBLE NO.5
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000
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FIGS. 8 & 9

PRINTED IN US.

A.



SECTION A828.131

0 5 10 15 20 25 29 30 35 40 45 50 55 59
58 SOURCE OF RECORD L o ™ DECODER DECODER CROSS (X -) DECODER TIME-OUT MARKER TIMC-OUT
D m @ Drlv’p:dlr chocnl TRI_TR2|TRI TR2 2‘“1‘“2“ 3 4.5 6 71 8 910 umungml‘anm 15 16 17 CA REC 1K _CRK 60T TRB CF_TRL DRL.RLT WT FTD MD TBD|  TMC TMI TM2 msl‘-“ OFFICE
- = X - | MARKER CROSS (X =) .
ST{FIF MFT CFRDSTIMSTIRTRETSTSOT  0GT| 0 | "2 3 4 5 6 1 8 9|0 1 2 3 4 5 8 9] TOLL SWITCHING SYSTEM | x 1s IPs T8 ST MS_ MS K _O 1 JP ILSOLS JS SM SMISMO TL RCK TKS TR_TRL STRMRL TIF- TOF s DATE
6 TYPE OF RECORD SDR FR TENS SDR.FR.UNITS DP SDR. MFP SDR. NO{ 4A TC TC ToIMS MS
RO PRO o 1 2.3 4 5 6 1 8 9lo 1 2 3 4 s 6 1 8 910 1 210 1 2] yRoyBLE RECORDER CARD |1o L T2 0 |2 4 700 1 2 3 a4 5 6 1 8 9 10 0 12 43 14 15 16 17 _18 19|56
. ! TC TCims “S
S50 W EM TO TI VO 1 2 3 4 5 6 7 8 u9lTo TI T2 U0 | 2 3 4 5 6 1 8 U9 CO | C2 } UO | 2 3 4 5 6 7 8 U9[20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35 3 37 38 39|55
DECODER INPUT CODE I INCOMING FRAME GROUP INC. SWITCH
S41a0 1 2 4 AT BO 1 2 4 BL CO | 2 4 °c°1"2<.>‘s| 2.4 D1 EO | 2 4 E1 FO 1 2 4 F1 ? O 1 2 3 4 S5 6 1 8 9 10 Il 12 13 14 15 16~ 17 18 |9lo i 2 3 a 5 6 1 8 954 OOO
¢ } SELECT MAGNET
S3/a0 | 2 4 A7 BO | 2 4 Bl CO | 2 4 CI DO | 2 4 O EO | 2 4 El FO | 2 4 FI 1, 0.1 2 3 4 5 6 71 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 2953
DECODER INPUT | CATCR MWWI—[_WGRWP l | SELECT MAGNET INC. FR.JOUT. FR.| T.0. CONN.GUT.CONN. INC. COMN] CONN FRLF.CONTROL | JUNCTOR WALKING
5213p 6D 6DA VO NVO NRO CKI CFM PF TSA TSB TSC 58D L2 L3 Wy VO NVOCGO | 2 (G4 (4]<7] | 30 31 32 33 34 35 36 37 38 39' E oJe ofle o E £ O |CNO CNE TCB OCB ICB|CHB RTA RTB RTC RTD| 52
DECODER ROUTE ADVANCE MKR. ROUTE ADVANCE w | OUTGOING FRAME GROUP OUT. SWITCH :
SV LRA RAI RA2 RA3 GSO GSI GS2 G$3 GS4 GS5 GO _ Gl cz G3 "GB_RLS MB RO ROIT ROTC J RSI RS3 OF MBR ROR]% | O | 2 3 4 5 6 1.8 9 10 il 1213 1415 16 17 18 190 1 2 3 a4 5 & 1 8 ofSt ™
50 OGT APP TS 60 rnAnsLAron ‘ CLASS 4 i - - " JUNCTOR CONTROL CHANNEL
NCA CA4 CAS CA6| IT_TC 1TC| © 2]tee| 0 2lH 10 T _wo 2 4 _1]10 T o 1 2 a4 u1j2 { 0 1_2 3 4 5 6 1 8 9 0 112 13 14 15 16 47 18 19[L0 1+ 2 3 a4 5 6 1 8 19]%0
ALTERNATE ROVUTE ROUTING INST ‘cocC - JUNCTOR PATTERN CHANNEL
R8 JNAC ACAHAAFA[TO 1 2 4 11 w0 | 2 & u1 2 a4 1]0 1 2 a 18 0 1 2 3 4 5 6 1 8 9 10 Il U2 I3 14 I5 16 17 JPNRO | 2 3 4 S5 § 71 8 RoJR8
CODE CONVERSION « | DECODER - MARKER TEST
R7 NSK SK3 SK6|HN TN UN HO | 2 4 H7 TO | 2 4 T1 u0o | 2 4 u1l° > ILPD CLI2 NCF CHKMSK XPS SMG §MBI R7
R6 | TRUNK BLOCK CONNECTOR " TRUNK BLOCK GROUP START GROUP END g o R
DIM| RD TO 1 T2 U0 I 2 4 U1]O0 1 2 4 7]T0 TI 0O 1 2 4 UT{TO T Uv0o I 2 a4 u1]3 6
RS DECODER ROUTING INSTRUC TIONS MARKER REGISTRATION-CODE CONVERSION : Rs
CC CR _RR FOF FMB FROFST PCRNPCR |HN TN UN HO | 2 4 H1 TO | 2 4 T1 WO | 2 4 u1
MARKER AEGISTAATION l MKR.-SOR. TRANSMITTED CODE CONVERSION é @ cowt crour conraou_gq Imcroﬁl X FR-TENS ? I LK.FR -UNITS I
R 1MB RO PRO FOF FMB FROFST MLD  MICTCICT ODGADG 50GNDGIHO | 2 4 W1 T0 1 2 4 T L2 a4 v1})® ] A B c D € rlo 9 2 s |9 0 1 2 o 9 7 R4
TRANSMITTED-MARKER TO SENDER FRAME IDENTIFICATION —‘ L TRUNK GROUP TRUNK LEVEL . . SEC.SW. SDR.TYPE R3
R31 M DC MF SXD LPD XDD XSG DLC SXR 20C _ ODG 4DG 50G___ NSK SK3 SK6 llC OC FA_FB FC FD FE FF_FG FH 0 1 2 3 a4 5 ® 18 9lo 1 2 3 4.5 6 1 8 9la a BQ Bl oP WPP 05
OECODER PROGRESS [ PREFERENCE i SEC.SW. LEVEL I Y R2
R2 | kG HTK SMI SMC CK3 CCK CBK NCT NC VCR COPI COP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK SDK IT_TC RCRR ME_RCD RCA rmr A . 8 - 4 . gumou ‘E“ S ‘ 0 1 2 a oL
DECODER PROGRESS MARK G CROSS CONTROLLER TEST
Rl 1pcB 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| TT FR GR CLO CLI OT PC DTC OTC PA. PB SA SB SC HO Llcx PX_SX HX|CLX A B _C SR AR NF TR R
MARKER PROGRESS MKR .-SDR. TRANSMITTIN
ROT Ak BK CK CHS A C hMGCCT TR TIRICONIMT B OSCMRL RL|CLA CLB CLC CDA SKA HA HB _TA TB UA UB TSA DGA RO
F1G.10 - TROUBLE RECORDER CARD - CONTROLLER TROUBLE NO. 6
|
0 5 10 5 20 25 29 } 30 35 40 45 50 55 59
58 SQUACE OF RECORD [ ° ™ l pecooen DECODER CROSE (X -) DECODER TIME-OUT | MARKER TIME-OUT
D M DT MT TV CT TRITRTRITR2I Q) 2 3 4 5 6 7 8 9 10 2 13 14 15 16 17 | CA REC 1K CRK 60T TRB CF_TRL DRL RLT J WT FTD MD TBO|  TMC TMI TM2 TMa| S8  OFFICE
< ) = | MARKER CROSS (X -)
ST |FIF MFT CFROSTIMSTIRTRETSTSDT 06T/ 0 1| 2 3 4 5 6 71 8 9]0 1| 2 3 4 5 6 1 8 9] TOLL SWITCHING SYSTEM 15 IPS T8 ST MS K O I JP ILSOLS JS SM SMISMO TL RCKTKS TR TRL STRMAL TIF TOF 57 DATE
56 TYPL OF a(coaol SDAR. FR. TENS SOR. FR.UNITS I DP SDR. MFP SDR. NO‘« 4A 3 TC a0 O IR MA! —
RO PRO gnAuLunon 3!"6;1“05 6 7 8 9}0 + 2 3 4 sotcsoot;, CONNtZTORo |l 210 | 2 TROUBLE REtORDER CARD ICO T2 0 2 4 Z’cmg |2 3 4 5 6 1 8 9 10 It 12 13 14 15 16 17 18 |3$ s6
S5l W EM TO T U0 12 3 4 5 6 7 8 U9JTO TI T2 UO | 2 3 4 5 6 1 B U9 CO | C2 | Vo I 2 3 4 S5 6 1 8 V9|20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 3955
DECODER INPUT CODE | INCOMING FRAME GROUP INC_SWITCH
4la0 1 2 4 AT BO | 2 4 BT CO | 2 4 CI DO | 2 4 DT EO | 2 4 EI FO | 2 4 F1 | 0 | 2 3 4 5 6 7 8 9 10 Il 12 13 14 15 16 11 18 |9|o I 2 3 a4 5 6 1 8 9]s4 OOO
CODE BARS i ' SELECT MAGNET
S3la0 2 4 AT BO 1 2 4 BT CO I 2 4 €T DO 1 2 4 DT EO | 2 4 EI FO 1 2 4 FI 3 0 1 2 3 4 5 6 1 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 21 28 29|53
DECODER INPUT I L ATCH MAGNU’sl CARD GROUP l’ ! SELECT MAGNET INC. FR.[ OUT. FR.| T.8.CONN.OUT.CONN. INC. CONN] CONN.PREF. CONTROL JUNCTOR WALKING
$213p €D 6DA VO NVO NRO CKI CFM PF TSA TSB TSC 580 L2 L3 14 VO NVOCGO | 2 (G4 . csi cse|, 30 31 32 33 34 35 36 37 38 39/ E OJE O|E O E O E O [cNOCNE TCB OCBICB|CHB RTA RTB RTC RTD| 52
DECODER ROUTE ADVANCE MKR. ROUTE ADVANCE - OUTGOING FRAME GROUP OUT. SWITCH
SV |RA RAI_RA2 RA3 GSO GSI GS2 GS3 054 GS5 GO Gl cz G3 GB RLS MB RO ROIT ROTC RSI RS3 OF ME 0 | 2 3 4 5 & 1 8 9 10 1l 12 13 14 15 16 17 18 190 1 2 3 '4a 5 6 7 8 9ofst ™
OGT APR €0 TaANSLAron CLASS JUNCTOR CONTROL CHANNEL
50 Inca ca4 cas cas| IT Tc 17| O 2]tec] 0 2] H TO TI WO 2 4 1 ITO TI Uo I 2 4 u1jz 0 I 2 3 4 5 6 1 8 9 o 112 13 14 15 16 17 1 19010 | 2 3 4 5 6 7 8 L9 S0
ALTERNATE ROVTE ROUTING INST. ‘coC - ! JUNCTOR PA N CHANNEL
Re CDLC]NAC AC AHA AFA|TO I 2 4 T1 U0 | 2 & w1 - 0 | 2 4 1]0 1 2 a4 1]% 3 0 | zﬁE 30“4 S 6 7 8 9 10 Il _I2 13 14 15 16 17 JPNIRO | 2 3 4 5 6 71 8 R9|RS
5 COl CONVERSION c i CO! -MARKER TEST
RT NSK SK3 SK6|HN TN UN HO | 2 4 H1 TO | 2 4 T1 U0 | 2 4 U1j° » JLPD cLI2 NCF CHKMSK XPS SMG sual R7
T’RUNK BLOCK CONNECTOR TRUNK BLOCK _GROUP START GROUP END 2 ‘ @
R61pim) RD TO I T2 Yo | 2 4 urlo 1 2 4 7]TO TIL U0 I 2 4 u1]TO T w0 1 2 4 u1l3 ‘ R6
DECODER ROUTING INSTRUC TIONS MARKER REGISTRATION-CODE CONVERSION -
RS1cc CR RR FOF FMB FROFST PCRNPCR  |HN TN UN HO | 2 4 H7 TO | 2 4 T1 U0 | 2 4 u1l4 RS
’ MARKER REGISTRATION ‘[ MKR.-SDR. TRANSMITTED CODE CONVERSION 2 @ CONT GROUP CONTROLLER CONTROLLER CONNECTOR LK.FR-TENS @ LK. FR.-UNITS
R4 1MB RO PRO FOF FMB FROFST HLD  MICTCLCT ODGADG SDGNDGIHO | 2 4 HWZ TO 1 2 4 T1 Yo 1 2 & y1)@ A B C D E Flo 2 3 4 5]lo 1 3 4 slo 1 2 H 10 2 7 J R4
TRANSMITTED-MARKER TO SENDER FRAME IDENTIFICATION Lo TRUNK GROUP, TRUNK LEVEL o ™Y SEC.SW. SDR TYPE
R31 M DC MF SXD LPD XDD XSG DLC SXR 20C __ ODG 4DG 50G __ NSK SK3 SK6 IC OC FA FB FC FD FE FF_FG FH o 1 23 4 s ® 7 5 9o 1 23 4 56 1 8 2lao N 30 BI 0P PP 05 R3
DECODER PROGRESS PREFERENCE M) SEC SW. LEVEL °
R2 1K HTK SMI SMC CK3-CCK CBK NCT NC_VCRCOPI COP2 ARST CAK HBA SMCO TID TBY DBS m;&ssg;cpog:g:ﬁg TC RCRRME RCD RCA HBI A 8 . ¢ . cgmno“zen T 0 1 2 a pu pi|R?
DECODER PROGRESS v CROSS CONTROLLER TEST
RI 1pceDCB2 ATB GPL ARS TCD TKS RDRL DRL RLT CHK CKG RCK TCK TBK GCK TKS SCT ATB TB _SG OCK ICK OFK IFK SK TT FR GR CLO CLI OT PC fc fc M PB SA SB SC HO HM GX_PX SX HX|cLX A B _C SR AR NF TR RI
MARKER PROGRESS MKR -SDR. TRANSMI
ROY ok BK CK CHS A C HMGCCT TR TIRICONIMT B OSCMRL RL|CLA CLB CLC CDA SKA HA HB_TA TB UA UB TSA DGA RO
FIG.1l - TROUBLE RECORDER CARD - CONTROLLER TROUBLE NO. 7
BELL TELEPHONE LABORATORIES, INC. FIGS.10 & I
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L

0 ) 10 15 20 25 29
8 URCE OF RECORD [) M ] DECODER
D M DT MT TV CT TRITR2JTRI TR2f @ 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17
TYPE OF RECORD MARKER-IT OR COMB. MARKER-TC
ST IFIF MFT CFRDSTIMSTI RTRF TST SDT 06T] 0 1 2 3 4 S5 6 1 8 9j0 1 2 3 4 5 6 1 8 9
[TYPE OF neconol SDR. FR.TENS B SOR. FR.UNITS _ P SOA. WMFP SOR.
56| ro_PRO 0 3 4 5 6 1 8 910 + 2 3 4 5 6 1 8 9 l 0 1 2 1 0 1 2
55 TRANSLATOR ENGAGED DECODER CONNECTOR
H EM TO TI UO 1 2 3 4 5 6 7 8 U9JTO TI T2 yo | 2 3 &4 S5 6 7 8 U9 cCO | C2
s DECODER INPUT CODE .
AO | 2 4 AT BO | 2 4 BT CO I 2 4 CT DO | 2 4 D7 EO | 2 4 E1 FO | 2 4 F7
3 CODE BARS
AO | 2 4 A7 BO | 2 4 BT CO I 2 4 C7 DO | D7 E0 | 4 E1 FO | 2 4 1
DECODER INPUT CATCH uncuns CARO GROUP ] ]
523D 6D 6DA VO NVO NRO CKI CFM PF TSA TSB TSC 58D LI L2 L3 14 VO NVO CGO 2 Co4 CSi €S2
s) DECODER nour: ADV ANCE MKR. ROUTE ADVANCE
RA_RAI RA2 RA3 GSO GSI GS2 GS3 csa GS5 GO Gl G3 GB RLS MB_ RO ROIT ROTC RS| RS3 OF WMBR ROR
50 OGT APP I‘P 60 TRANSLATOR l CLASS
NCA CA4 CA5 CAB| IT TC ITC| O 2 |TPC|{ O 2/H TO TI vOo I 2 4 1770 TI vuo 1 2 4 v
RS J ALT!RNATE ROUTE ROUTING INST. | ‘cbC
COLCJNAC AC AHA AFA|TO | 2 4 T7 U0 | 2 4 u1 0 |+ 2 4 710 It 2 4 1
R7 CODE CONVERSION
NSK SK3 SK6/|HN TN UN HO 1. 2 4 HT TO | 2 4 T1 ve | 2 4 V17
R6 l TRUNK BLOCK CONNECTOR TRUNK BLOCNK QROUP START - GROUP END
DIM| RD 70 (T2 vO | 2 4 WV7]0 1 2 4 7TO TIL VO | 2 4 UTJ|TO TI UO I 2 4 U7
DECODER ROUTING INSTRUC TIONS . HARKER REGISTHATION-CODE CONVERSION
RS1cc cR RR FOF FMB FROFST PCR NPCR HN TN UN HO | 2 4 H?T 7O I 2 4 T71 U0 I 2 4 V1
MARKER REGISTRATION MKR.-SDR. TRANSMITTED CODE CONVERS IOM
et MB RO PRO FOF FMB FRO FST HLD  MLCT CLCT ODG 4DG 506 NDGl HO | 2 4 HI TO t+ 2 4 T1 1 4 U1
R3 TRANSMITTED-MARKER TO SENDER FRAME I1DENTIFICATION
M__DC MF SXD LPD XDD XSG DLC SXR 20C 00G 406 50G NSK SK3 SK6 IC OC FA FB FC FD FE FF FG FH

R2

DECODER PROGRESS

DECODER PROGRESS

CKG HTK SMI SMC CK3 CCK CBK NCT NC VCRCOPlCOPZ ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 6DK _IT TC RCRR ME RCD RCA HAIf

MARKER PROGRESS

R) |oceDCB2 ATB GPL ARS TCD TKS RORL DRL ALT CHK CKG RCK TCK TBK GCK TKS SCT ATB T8_SC OCK ICK OFIC IFK SK
MARKER PROGRES - RANSMIT TIN
ROJ Ak BK CK CHS A  C-HMGCCT TR TRicoNIMT B 0SCMRL RL]cLa CLB CLC CDA SKAHA HB TA-TB UA UB TSA DGA
FIG.12 - TROUBLE
0 5 10 5 20 25 29
58 SOURCE OF RECORD - I [ M R DLCODER
D M OT MT TV CT_ |TRiTR2|TRI TR2| 0 1 2 4 5 6 1 8 9 10 11 12 13 14 15 16 17
TYPE OF RECORD MARKER-IT OR COMB. MARKER-TC
ST]FIF MFT CFROSTIMSTIRTRFTSTSOT 06T/ 0. | 2 3 4 5 6 71 8 9]0 1 2 3 4 5 8
TYPE OF RECORD SDR. FR.TENS SDR.FR.UNITS DP SDR. WMFP SOR.
561Rro PR 0 I 2 3 4 5 6 71 8 9l0 1 2 3 4 5 6 1 9o 1 200 1 2
TRANSLATOR ENGAGED DECODER CONNECTOR
S5|w em To TL UO 4 2 3 4 5 6 7 _8 UIITO TI T2 UO | 2 3 4 5 6 1_8 U9 CO | C2
DECODER INPUT CODE
S41p0 | 2 4 AT BO | 2 4 BT CO | 2 4 CIL DO | 2 4 DI EO | 2 4 E FO 1 2 4 F1
s3 CODE BARS .
AO |2 4 AT BO | 2 4 BT CO | 2 4 CIT DO | 2 4 DI EO | 2 4 EI FO | 2 4 FI
DECODER INPUT LATCH MAGNETS CARD GROUP
2130 6D 6DA VO NVO ° NRO CKI CFM PF___ TSA TSBTSC SBO[ LI L2 L3 L4 VO NVOCGO | 2 CG4 Csl_cs2
DECODER ROUTE ADVANCE MKR. ROUTE ADVANCE
SV1RA RAI RA2 RA3 GSO GSI GS2 GS3 634 G55 G0 G G2 G3 GB RLS MB_RO ROIT ROTC RS| RS3 OF MBR ROR
OGT APP 6D TRANSLATOR CLASS
50 Inca ca¢ CAS Cas| IT TC ITc| 0 2le] o 2|lH TO T WO 1 2 & 7]10 TI Vo I 2 4 u1
ALTERNATE ROUTE ROUTING INST. ‘cbC
RBLDLCNAC AC AHAAFA|TO | 2 4 T7 U0 1 2 4 Ul I 2 4 1]0 1 2 a 1
CODE CONVERSION
R7 NSK SK3 SK6|HN TN UN HO | 2 4 HT TO I 2 4 T1 U0 | 2 4 ul
R6 TRUNK BLOCK CONNECTOR TARUNK BLOCK | GROUP START GROUP END
mmlno TO 1 T2 W0 1 2 4 urjo 12 TO TL U0 1 2 4 UIlTO TI WO 12 4 U7
ODECODER ROUTING INSTRUC TIONS MARKER REGISTRATION-CODE CONVERSION
RS|cc CR RR FOF FMB FROFST PCR NPCR IHN TN UN HO | 2 & H1 T0 1 2 4 TL UO | 2 4 Ul
MARKER REGISTRATION MKR.-SOR. TRANSMITTED CODE CONVERSION
R4 IMB RO PRO FOF FMB FROFST HLD  MLCTCLCT 0DGADG SDGMDGIHO | 2 4 W7 TO 1 2 4 T1 Yo 1 2 & ul
° : TRANSMITTED-MARKER TO SENDER FRAME IDENTIFICATION
R3| M DC_MF_SXD LPD XDD XSG DLC SXR20C _ 0DG 4DG 5DG___NSK SK3 SK6 Tlc OC FA_FB FC FD FE FF FG FH
DECODER PROGRESS
R2 | kG HTK SMI SMC CK3 CCK CBK NCT NC_VCR COPI COP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 6DK IT TC RCRR ME RCD RCA m
DECODER  PROGRESS MARKER PROGRESS
RI |pcBDCB2 ATB GPL ARS TCD TKS RDRL DRL RLT CHK CKG RCK TCK TBK GCK TKS SCT ATB TB_SG OCK ICK OFK IFK_SK
MARKER PROGRESS MKR .-SDR. TRANSMITTING
RO| Ak BK CK CHS A C HMGCCT TR TIRICONIMT B OSCMRL RL]CLA CLB CLC CDA SKA HA HB TA TB UA UB TSA DGAJR6DT

BELL TELEPHONE LABORATORIES, INC.

FI1G. 13 - TROUBLE

30 35 40 45 | 50 55 59
~_DECODER cose X o) l DECODER TIME-OUT I MARKER TIME-OUT |
CA REC IK CRK 6DT TRB CF TRL DRL RLT ) WT FTD MD TBD TMC TMI TM2 TM3
n MARKER CROSS (X =)
TOLL SWITCHING SYSTEM “Is Ips 1B ST MS K O I jp psoLs JS SM SMI SMO TL_RCK TK3 TR_TRL STRMAL TIF TOF
NO. 4A TC TC (S ] MS
TROUBLE RECORDER CARD :[13 5 I ZJ,,Q L2 34 3.6 1 8 9 00 2Bk BLKEIEMS
| YO I 2 3 4 5 6 1 8 U9 |20 21 22 23 24 25026 27 28 29 30 31 32 33 34 35 36 37 38 39
! INCOMING FRAME GROUP o ‘ © INC.SWITCH
, 0 | 2 3 4 5 6 1 8 9 (0 I 12 13 14 15 16 17 18 19/0 1 2 3 a4 5 6 1 8 9
i - SELECT MAGNET
0 | 2 3 4 5 6 1 8 9 0 ¢ 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
SELECT MAGNET ) INC. FR.JOUT FA.| T.0. CONN.OUT.CONN. INC. CONN{ CONN.PREF.CONTROL | JUNCTOR WALKING
2 30 31 32 33 34 35 36 37 33 39| OJE O[E O E O E O |CNOCNE TCB OCBICB|CHB RTA RTB RTC RTD
° OUTGOING FRAME GROUP OUT. SWITCH ~
g 0 I 2 3 4 5 6 1 8 9 0 i 12 13 14 15 16 17 18 19]0 1 2 3 4 5 6 1 8 9
s i " JUNCTOR cownTRoOL CHANNEL
3 0O I 2 3 4 5 6 1 8 6 10 i1l 12 13 14 15 .16 17 18 19]LO0 | 2 3 4 5 6 1 8 L9}
* JUNCTOR PATTERN CHANNEL
2 0 | 2 3 4 5 6 1 8 9 10 11 12 13 14 15 16 17 JPNIRO 1 2 3 4 S5 6 1 8 R9
@ DECODER - MARKER TEST
: 3 LPD CLI2 NCF CHKMSK XPS SMG ;M!]
z
8
Y R
H @ CONT. GROUP CONTROLLER CONTROLLER CONNECTOR LK. FR-TENS [ [ LK. FR.-UNITS I
e A B c D € Flo ® 2 3 a4 5|® 1 2 3 a4 5o | 2 10 2 7
L . TRUNK GROUP TRUNK LEVCL . SEC.5W. 1 SOR.TYPE
0 ' 2 3 a4 5 6 1 8 9lo 1 2 3 a4 @ 6 1 8 9]a0 Al 80 Bl op M®P 0
| ; PAEVERENCE @ i SEC.SW. LEVEL J ®
| A 8 C D E . 0 I 2 4 DU DL
) ® CONTROLLER PROGRESS @ [ : CROSS l CONTROLLER TEST
TT FR GR CLO CLI OT PC BPc dc M PB SA SB SC HO HM GX _PXx SX HX]CLX A B C SR AR NF TR
RECORDER CAiRD - CONTROLLER TROUBLE NO. 8 ‘
’ i
30 35 - 40 45 50 55 59
DECODER CROSS (X _"j ! DECODER TIME-OUT MARKER TIMZ-OUT
CA REC 1K CRK 60T TRB CF TRL DRL RLT WT_FTD MD TBDJ TMC TMI TM2 TM3
MARKER CROSS (X -)
TOLL SWITCHING SYSTEM | x Is IPs T8 ST MS K 0 I JP ILSOLS JS SM SMLSNO TL RCK TKS TR _TRL STRMRL TIF TOF
No 4A TC TC T8 TBIMS . MS
| T0 T2 0 2 4 110 1 2 3 & 6 71 8 9 10 1 12 13 14 15 16 17 I8 |
TROUBLE RECORDER CARD [ L 5 3 5 16 8 19
Vo | 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 FRAME GROUP INC. SWITCH
0O 1 2 3 4 5 6 1 8 9 10 1 12 13 14 15 16 17 18 19/0 1 2 3 4 5 6 1 8 9
SELECT MAGNET
0 | 2 3 4 5 6 1 8 9 10 11 12 13 14 15 16 17 18 19 20 2! 22 23 24 25 26 27 28 29
SELECT MAGNET INC.FR.[OUT FR.|T.B.CONN.OUT.CONN. INC. CONN] CONN PREF.CONTROL | JUNCTOR WALKING
2 30 31 32 33 34 35 36 37 38 39| E- OJE O O E O E O |CNOCNE TCB OCBICB|CHB RTA RTB RTC RTD
: OUTGOING FRAME GROUP OUT. SWITCH
< 0 I 2 3 4 5 6 1 8 9 10 1 12 13 14 15 16 17 18 19/0 1 2 3 4 5 6 1 8 9
L JUNCTOR CONTROL | CHANNEL
2 0 | 2 3 4 5 6 1 8 9 10 H 12 13 14 15 16 17 18 19JLO 1 2 3 4 5 6 1 8 L9
g JUNCTOR PATTERN ; CHANNEL
9 0 I 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 JPNIRO | 2 3 4 5 6 1 8 R9
x DECODER -MARKER TEST ]
g 3 LPD CLI2 NCF CHKMSK XPS SMG SMBl ;
z |
3 .
“ ?
2 S
S . CONT. GROUP cOo NTROLLEQ CONTROLLER CONNECTOR LK. FR-TENS . LK. FR.-UNITS
2 A B C D E Flo ® 2 3 4 5 l L ® 3 4 s]o | 2 1 ]o 2 7 |
= TRUNK GROUP ) TRUNK LEVEL ° SEC.SW. l SORTYPE
? 0 | 2 3 4 s 6 7 8 910 1 2 3 4 5.6 1 8 9 /A0 Al BO BI opP M¥ 05
PQC?(RENci' B SEC.SW LEVEL .
A 2 E 0 :'a PROGRESS ) 0 1L 2 4 by ot
. [ ] CONTROLL d CROSS CONTROLLER TEST
| TT FR GR CLO CLI OT pc ot o PA_PB _SA_SB SC HO HM 16)( PX SX HX ICLX A B C SR AR NF TR
1
l
RECORDER é

SECTION A828.13I

|
\

ARD - CONTROLLER TROUBLE NO. s

OFFICE
DATE -

000

TIME

OFFICE
s7 - DATE
S6
S5
sS4

000

S3

S2 .
Si TIME
SO
R8
R7

R6

FIGS. 12 & I3
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BELL TELEPHONE LABORATORIES, INC.

FIG. 14 - TROUBLE RECORDER CARD -

"~

SECTION A828.131

15 25 29 e 30 35 40 , 45 50 55 59
58 SOURCE OF RECORD ) ™ DECODER } I DECODER CROSS (X -) ; ) Lotcoou TIME-OUT MARKER TIME-OUT
D M DT MT TV CT TRITRJTRI TR2{ 0 1 2 3 4 5 § 7 8 9 10 11 12 13 14 15 16 H CA REC 1K CRK 6DT TRB CF TRL DRL RLT WT _FTD MD Teol TMC TMI TM2 TM3
i TYPE OF RECORD MARKER-1T OR COMB. MARKER-TC i MARKER CROSS (X-)
ST LFIF MFT CFROSTIMSTIRTRFTSTSDT 06T/ 0 | 2 3 4 5 6 1 8 9]0 1 2 3 4 5 6 1 8 9| TOLL SWITCHING SYSTEM | x Is IPs 78 ST M5 K O I JP ILS OLS JS SM SMI SMO TL RCK TKS TR_TRL STRMRL TIF TOF
56 TYPE OF nzcoaol SDR. FR.TENS SOR.FR. UNITS BP SOR. MFP SOR. NO. AA Irc TC Te TalMS i — ™S
RO _PRO 0 I 2 3 4 5 6 1 8 9o 1 2 3 4 5 6 1 8 910 1 2j0 1 2 0 1T 0 I 2 4 71 7 01l I 17
TRANSLATOR ENGAGED DECODER CONNECTOR rROUBLE RECORDER CARD TC 2 j TC ue ! z 3 4 5 61 a 9 o '2 3 14 Is ‘6 8 '33
SSI W EM TO.TI VO ) 2 3 4 5 6 7 8 u9lTO TI T2 vo I 2 3 4 5 6 1 8 U3 CO | C2 . UO | 2 3 4 5 6 1 8 U9|20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
g DECODER INPUT CODE INCOMING FRAME GROUP ‘ l . wmc.swiren |
S4fp0 ' 2 4 AT BO | 2 4 BT CO 1| 2 4 CT DO | 2 4 DI EO | 2 4 EI FO | 2 4 F1 0 | 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19]0 1 2 3 4 5 6 1 & 9
CODE BARS SCL!Ct MAGNET'
S3lA0_ 12 a4 AT BO 1 2 4 BT CO | 2 4 CI DO | 2 4 DI EO | 2 4 EI FO | 2 4 f1 ‘ 0 1| 2 3 4 5 6 1 8 9 10 1 12 13 14 15 16 17 (8 (9 20 21 22 23 24 25 26 27 28 29
DECODER INPUT L ATCH MAGNETS CARD GROUP I ; SELECT MAGNET INC.FR.FOUT.FA.[ T.5. CONN.OUT.CONN. INC. CONN.PREF.CONTROL JUNCTOR WALKING
S213p 6D 6DA VO NVO _ NRO CKI CFM PF TSA TSB TSC 580/ LI L2 L3 L4 VO NVOCGO | 2 (G4 csi cs?|, | 30 31 32 33 34 35 36 37 38 39| E O]E O|E O E O E O |CNOCNE TCB OCB ICB|CHB RTA RTB RTC RTD
DECODER ROUTE ADVANCE MKR. ROUTE ADVANCE v ) OUTGOING FRAME GROUP | OUT. SWITCH
ST1RA RAI RA2 RA3 GSO GSI GS2 GS3 GS4 GS5 GO _GI_G2 G3 GB RLS MB RO ROIT ROTC RSI RS3 OF MBR ROR|% ‘ 0 | 2 3 4 5 6 1 8 9 10 Il 1213 14 15 1617 18 19]0 | 2 3 4 5 6 1 8 9
N OGT APP TS TP 60 TRANSLATOR CLASS Lod i JUNCTOR t'.O”‘I’R‘OIT ! C”ANN(L
SO nca cag cas cas) IT TC nclo 1 2lelo 2“ TO TL U0 I 2 4 7‘10 TI vwo 12 4 vtz 0 | 2 3 4 5 6 1 8 9 10 I 12 13 14 15 16/ 17 18 19/L0 1 2 3 4 5 6 1 8 L9
ALTERNATE ROUTE . ROUTING INST. coC . - | - JUNCTOR PATTERN ' CHANNEL
RBEDLNAC AC AHAAFAlTO 1| 2 4 T7. U0 | 2 4 Ul 0 I 2 4 1]l0 1 2 a 118 0 1 2 3 4 5 6 1 8 9 10 Il 12 13 14 15 16 17 JPNRO | 2 3 4 5 6 1 _8 RY
| ) COOE CONVERSION « DECODER-MARKER TEST .
R7 NSK SK3 SK6|HN TN UN HO | 2 4 H1 . TO 1| 2 4 T1 U0 | 2 4 ur|° ~|LPD cLi2 NCF CHKMSK XPS SMG SMB|
Q6 ] TRUNK BLOCK CONNECTOR TRUNK BLOCK I GROUP START GROUP END H @
om!no TO | T2 U0 I 2 4 ullo 1 2.4 7]T0O T uo 1 2 4 vrlto T vo 12 a u1l3
OECODER ROUTING INSTRUCTIONS MARKER REGISTRATION-CODE CONVERSION -
RS1cc CR RR FOF FMB FROFST PCR NPCR hm TNUN HO | 2 4 HI.TO | 2 4 TT U0 I 2 4 u1)l4
MARKER REGISTRATION MKR.-SOR. TRANSMITTED CODE CONVERSION g .\ . CONT. GROUP CONTROLLER I CONTROLLER CONNECTOR LK. FR-TENS .1 LK. FR -UNITS J
R4 1MB RO PRO FOF FMB FROFST HLD  MLCTCLCT ODG 4DG SDGNDGIHO | 2 4 W7 T0 1 2 4 T1 yo 1 2 4 u1j8 a A B C D E Flo ® 2 3 a4 5s|® | 2 3 a4 slog 1 2® 7]/0® 2 7
TRANSMITTED-MARKER TO SENDER FRAME IDENTIFICATION Lod i TRUNK GROUP TRUNK LEVEL . . SEC.SW. l SQATYPE
. R3] M DC MF SXD LPD XDD XSG DLC SXR 20C ___ ODG 4DG 50G __ NSK SK3 SK6 IC OC FA FB FC FD FE FF_FG FH 0 I 2 3 4 5 7 8 910 12 3 4 5 6 1 8 9 |A0 Al BO BI DP 0s
- DECODER PROGRESS PREFERENCEQ SEC SW. LEYEL I ®
R2 | ckG HTK SMI SMC CK3.CCK CBKNCT NC_VCRCOPI COP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TGK 60K [T TC RCRRME RCD RCA HBI A 8 c 0 E 1o 1 2 4 DU DL
DECODER PROGRESS MARKER PﬂoGﬂESS' . . CONTROLLER PRO BICSS. ] CROSS CONTROLLER TEST
RI 1pcB DCB2 ATB GPL ARS TCD TKS RDRL DRL RLT CHK CKG RCK TCK TBK GCK TKS SCT ATB TH SG OCK ICK OFK IFK SK TT FR GR CLO CLI OT PC o PA PB SA SB SC HO HM  |GX M sx HxJcLx A B C SR AR NF TR
MARKER PROGRESS MKR.-SOR. TRANSMITTING
ROT Ak BK CK CHS A C HMGCCT TR TIRICONIMT B OSCMRL RLICLA CLB CLC CDA SKA HA HB TA TB UA UB TSA DGA

CONTROLLER TROUBLE NO. 10

OFFICE
DATE

000

TIME

FIG. 14

PRINTED IN US.A.




SECTION A828.13!

PRINTED IN US.A.

0 5 10 15 20 25 29 30 35 40 45 50 55 59
sl @ SOURCE OF RECORD L. ) ™ ) DECODER | DECODER CROSS [X =) DECODER TIME-OUT | MARKER TIMCL-OUT |
D M C DT MT TV CT TRITR2JTRI TR2| 0 ) 2 3 4 5 6 7 8 9 10 I 12 13 14 15 16 17 ) LA REC IK CRK 60T TRB CF TRL DRL RLT I FTD MD TBD TNMC TMI TM2 TN3JS8 OFFICE
TYPE OF RECORD MARKER-1IT OR COMB. MARKFR-TC - . N MARKER ClO“(X-) DAY[
ST |FIF MFT CFRDSTIMSTI RTRF TST SDT o6T[0o 1 2 3 4 5 6 1 8 9|0 t 2 3 4 5 6 1 8 9fTOLL SWITCHING SYSTEM IS .IPS T8 ST us K_O T JP ILSOLS JS SM SMISMO TL RCK TKS TR_TRL STRMAL TIF TOF S7
56 TYPE OF RECORD . SDR. FR.TENS . SDR.FR.UNITS DP SDR. MFP SDR. ﬂo 4A "C TC ._——_—1 ———— YTy
RO PRO 0 1 2 3 4 5 6 1 & 9]0 1 zaassvsslo 2]o0 1 2 T o 2 4 : 0 0| 14| 1 56
. TRANSLATOR ENGAGED B . . DECODER CONNECTOR . TROUBLE RECORDER CARD Tco TZ 1; u? L z 3 4 5 6 I ° 3 o 2 ‘3 5 Jﬂ 1 ‘:5
SS5|H EM TO T).UO 1 2 3 4 5 6 7 8 U9JTO TI T2 UO | 2 3 & 5 6 7 8 U3 CO 1 C2 i UO | 2 3 4 5 6 1 8 U920 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39]53
sa e ® - ) ® ) DECODER INPUT CODE | INCOMING FRAME GROUP | INC. SWITCH
AO | 2 4 A7 BO | 2 4 BT CO | 2 4 DO | 2 4 D7 EO | 2 -4 ET FO | 2 4 F1 0 | 2 3 4 5 6 1 8 9 10 1 12 i3 14 15 16 17 18 19]0 i+ 2 3 4 5 6 1 8 9|54 OOO
53 ® [ ] [ ] [] ® CODE BARS SELECT MAGNET .
AO |2 4 A7 BO I 2 4 BT CO | 2 4 DO | 2 4 07 EO | 2 4 E1 FO | 2 4 F1 ‘ 0 | 2 3 4 5 6 T 8 9 4o 11 12 13 14 15 16 (7 18 19 20 21 22 23 24 25 26- 27 28 2953
. DECODER INPUT . L ATCH MAGNETS . CARD GROUP. . . ! SELECT MAGNIT INC.FR.JOUT.FR.|[TB coul.toutcouu‘ INC.CONN{ CONN.PREF. CONTROL JUNCTOR WALKING
5213p 6D 6DA VO NVO n® cui cm Pr TSA_T58 TSC 5BD)' LI L2 L3 L4| |vo Nnvoceo @ 2 coa |csn csel, ; 30 31 32 33 34 35 36 37 38 39| E- 0]J€e o|E O E O E O |CNOCNE TCB OCB ICBICHB RTA RTB RTC RTD] S2
51 ® B ODER ROUTE ADVANCE | MKR. ROUTE ADVANCE v | OUTGOING FRAME GROUP ) OUT. SWITCH TIME
RA_RAI RA2 RA3 GSO GSI GS2 GS3 csa c.ss GO Gl cz G3 GB RLS MB_ RO ROIT ROTC RS| RS3 OF MBR ROR|< | 0 | 2 3 4 5 6 1 8 9 (0 1 1213 14 15 16 17 18 19/0 1 2 3 a 5 6 1 8 9]S!
o o OGT APP s [13 TnANsLAton I . CLASS s " JUNCTOR CONTROL - CHANNEL
SO Inca caa cas cas| ® Tc 11| 0 2 tPc] o 2 H TO T vo 2 4 1]10 T Uuo + 2 4 ur1jz | 0 | 2 3 4 5 6 1 8 9 40 N 12 13 14 15 16 47 18 19{L0 1 2 3 4 5 6 1 8 1950
® ALruNArs ROUTE . ROUTING ms'r l @ coc @ - ! JUNCTOR PATTERN ] CHANNEL R
RS NAC AC AHA AFA|TO I 2 4 T7 U0 | 2 4 u1 2 17]o + 2 a4 1% 0 1 2 3 4 5 6 1 8 9 10 I 2 I3 14 15 16 7 JPNJRO | 2 3 4 5 -6 1 8 R9JRS
o o o coot couvuzslou « [ DECODER-MARKER TEST X /7
R7 NSK SK3 SK6|HN TN UN HO 1| 2 4 H7 TO 1 2 4 T7 U0 I 2 4 urj° »|Lep cLi2 NCF CHKMSK XPS suo,ml
R6 | . TRUNK BLOCK CONNECTOR N TRUNK BLOCK GROUP STAAT GROUP END g @ i R6
DIM| RD T0 | T2 ® 2 4 vrjo 1 ® 4 7]To Ti wo 42 4 U1lTO TI U0 12 a4 ull3 ‘
DECODER ROUTING INSTRUC TIONS MARKER REGISTRATION-CODE CONVERSION «
RS1cc cR_RR FOF FMB FROFST PRNPCR |HN TN UN HO | 2 4 W7 TO | 2 4 T1 U0 1 2 4 u1l4 - Rs
MARKER REGISTRATION MKR.-SDR. TRANSMITTED CODE CONVERSION g CONT. GROUP CONTROLLER CONTROLLER cquutcroa LK.'Q.-I’!NS | LK. FR.-UNITS l R4
Re1MB RO PRO FOF FMB FROFST HLD M 1 00G 406 NDGIHO | 2 4 W7 TO 1 2 4 71 Yo t 2 4 u1jfe A B C 0D E FJO 1 2 3 4 5fo 1 2 3 4 5]0 | 2 4 1]/0 | 2. 4 1
TRANSMITTED-MARKER TO SENDER FRAME IDENTIFICATION [d TRUNK GROUP . TRUNK L!YlL SEC.5W. SOR.TYPE R3
R3 u oc Mr sxo LPD xooxsc DLC SXR 20C 0DG 406 506 NSK SK3 SK6 IC OC FA_FB FC FD FE FF_FG FH 0 I 2 3 4 5 6 1 8 9|0 1 2 3 4 5 6 1 8 9 |A0 Al BO B! DP MFP 0S
[ . o OECODER PROGRESS PREFERENCE ! SEC.sSw.LEVEL R2
R2 cxc rm sm smc cxaccx ch NCT NC_VCRCOPI cOP2 ARST (B HBA SO TID TBY DBS RHC R6D TCK 6DK IT TC RCRR ME_ACD RCA HBI| A 8 c D E 0 I 2 3 a DU DL
DECODER PROGRESS MARKER PROGRESS CONTROLLER PROGRESS ' CROSS l CONTROLLER TEST Rl
Rl |ocBDCB2 ATB GPL ARS TCD TKS RDRL DRL RLT CHK CKG RCK TCK TBK GCK TKS SCT ATB TB SG OCK cx OFk IFK Sk TT FR GR CLO CLI OT PC DTCOTC PA PB SA S8 SC HO HM GX_PX SX HXJCLX A B C SR AR NF TR
MARKER PROGRESS . MKR .-SOR. TRAMNSMITTIN RO
RO Ak BK CK CHS A C HMGCCT TR TIRICONIMT B OSCMRL RLICLA CLB CLC CDA SKAHA HB TA TB UA UB TSA DGA ‘
] .
FIG. I5A -
|
0 5 10 15 20 25 29 30 35 40 45! 50 55 59
58 . SOURCE OF RECORD 2] . L . DECODER DECODER CROSS (X -) ODECODER TIME-OUT MARKER TIME-OUT .
D M _C DT MT TV CT TRITRZTRI TR 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 CA REC IK CRK 6DT TRB CF TRL DRL RLT . : J FTD MD TBO|  TMC TMI TM2 Tw3| S8 OFFICE
TYPE OF RECORD MARKER-IT OR COMB. l MARKER-TO MARKER CROSS (X =) —_— DATE
ST {FIF MFT CFRODSTIMSTI RTRF TST SDT 0GT|'0 | 2 3 4 5 6 1 8 9|0 I 2 3 4 5 6 1 TOLL SWITICHING SYSTEM | x 1Is 1ps 18 sr us K O I JP JLS OLS JS SM SMISMO TL RCK TKS TR_TRL STRMRL TIF TOF s7
6 TYPE OF RECORD SOR. FR.TENS ‘ SDR.FR.UNITS DP SDR. MFP SDR. v ho 4A TC TC fa'ms_-—'—_ — T
RO _PRO 0 | 2 3 4 5 6 1 8 9]0 | 2 3 4 5 6 1 8 90 2 12 10 T2 012470| 19 | 56
. TRANSLATOR ENGAGED . . DECODER CONNECTOR . . TROUBLE FECORDERCARD TC TC{™Ms 2 3 s 3 6 I a 9 10 S L2 B 14 |5 |° L 18 '35
S5W EM TO TH U0 1 2 3 4 5 6 7 B U9ITO TI T2.U0 I 2 3 4 5 6 1 8 U9 CO I C2 UoO | 2 3 4 5 6 7 8 U9/20 21 22 23 24 25 26 27 28 29 30 3i 32 33 34 35 36 37 38 39|55
M) o ) . ® ) DECODER INPUT CODE INCOMING FRAME GROUP ) INC SWITCH
S41a0 1 2 4 AT BO | 2 4 Bl CO | 2 4 D0 | 2 4 DI EO | 2 4 E FO | 2 4 f1 0 1 2 3 4 5 6 1 8 9 10 1l t2 13 14 15 i6 I7 18 1910 | 2 3 4 5 6 1 & 9|54 O
[} [ [ . . CODE BARS SELECT MAGNET O O
S3VA0 1 2 4 A7 BO 1 2 4 BT CO | 2 4 DO I _2 4 D7 EO 2 4 €1 FO 1 2 4 F1 0 | 2 3 4 5 6 1 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29|53
. DECODER INPUT . L ATCH MAGNETS l . CARD GROUP. [. . SELECT MAGNET chl_;l OUT. FR. ?.l.couy,outcouu. INC.CONN{ CONN.PREF.CONTROL JUNCTOR WALKING
S213D 6D 6DA VO NVO Mo cKi CFM PF TSA TSB TSC 58D LI L2 L3 L4 VO NVOCGO ® 2 s esi csel, 30 31 32 33 34 35 36 37 38 39| E- OJ€E OJ|E O E O E O [cNOCNE TCB OCBICB|CHB RTA RTB RTC RTD| S2
) E DECODER ROUTE ADVANCE I MKR ROUTE ADVANCE v OUTGOING FRAME GROUP OUT. SWITCH TIME
SU1RA RAI RA2 RA3 GSO GSI GS2 GS3 GS4 GS5 GO _ Gl cz G3 _GB RLS MB_ RO ROIT ROTC RS1 RS3 OF MBR RORJ< 0O | 2 3 4 5 6 1 8 9 10 I 12 13 14 15/ 6 17 18 19/]0 1 2 3 4 5 6 1 8 9]S
® 0GT APR rs 6D rnANsLAron l CLASS v JUNCTOR CONTROL ! CHANNEL
SO Inca cas cas cas| T 1mc] 0 2ltee] 0 2| H 10 TI vo 2 4 1]70 Tl uo I 2 4 wu1j2 0O |1 2 3 4 5 6 1 8 9 10 1 12 13 14 15 46 17 8 19L0 I 2 3 4 5 6 1 8 19]5°
. ALI’E“NATE ROVTE . ROUTING INST. .'C X4 . - JUNCTOR PATTERN ] ! CHANNEL
R8LDLCNAC AC AHAAFA|TO 1| 2 4 T7. U0 | 2 4 ul : 0 1 2 1lo 1T 2 a4 1% 0 1 2 3 4 5 6 7 8 9 10 Il 12 13 14 15 16 17 JPNRO | 2 3 4 § 6 7 8 RoJR®
l o [ Y CODE CONVERSION « DECODER - MARKER TEST
R NSK SK3 SK6/HN TN UN HO | 2 4 HT TO | 2 4 T1 U0 t 2 4 v1}° >|LPD cLI2 NCF CHKMSK XPS SMG SMB R7
. . TRUNK BLOCK CONNECTOR TRUNK al..ocu I GROUP START GROUP END g L
R6 mulan 10 1 28 ® 2 4 vlo TO T Lo 1 2 & vrlTo T wo 12 & u1f3 R6
OECODER ROUTING INSTRUC TIONS MARKER R!GISTRA'NON-CODE CONVERSION “
RS1cc cr RR FOF FMB FROFST PR NPCR IHN TN UN HO | 2 4 HI.TO | 2 4 TIL U0 I 2 4 u1l4 _ RS
MARKER REGISTRATION MNKR.-SDR. TRANSMITTED CODE CONVERSION g CONT. GROUP CONTROLLER J CONTROLLER CONNECTOR LK. FR-TENS I LK. FR -UNITS
R4 1 M8 RO PRO FOF FMB FROFST HLD  MICTCLCT ODGADG SDGNDGIHO | 2 4 W1 T0 1 2 4 T1 Yo | a_y1]e A B C D E FlO | 2 3 4 5|0 I 2 3 4 5|0 1 2 4 110 1 2 & 1, Ra
TRANSMITTED-MARKER TO SENDER FRAME IDENTIFICATION Ld TRUNK GROUP TRUNK LEVEL SEC. SW. SDR TYPE
R31 M DC MF SXD LPD XDD XSG DLC SXR 20C 0DG 406 506 NSK SK3 SK6 IC OC FA FB FC FD FE FF FG FH j 0 I 2 3 4 5 6 71 8 9/0 .2 3 4 5 6 1 8 9la Al BO Bl L,,, MFP 05 R3
e o 00 00 O ® o DECODER PROGRESS | PREFERENCE SEC Sw. LEVEL R2
R2 | K HTK SMI SMC CK3 CCK CBK NCT NC_VCRCOP1 COP2 ARST (K HBa s®0 TID TBY DBS RHC R6D TCK 6DK IT TC RCRR ME_RCD RCA HEI| ; A 8 c D 3 0 I 2 3 & DU DL
DECODER PROGRESS MARKER PROGRESS \ CONTROLLER PROGRESS CROSS CONTROLLER TEST RI
RI 1pcBDCB2 ATB GPL ARS TCD TKS RDRL DRL RLT CHK CKG RCK TCK TBK GCK TKS SCT ATB TB SG OCK ICK OFK IFK SK | TT FR GR CLO CLI OT PC Drc OTC PA PB SA SB SC HO uu GX_PX _SX HX|CLX A B C SR AR NF TR
MARKER PROGRESS MKR .-SDR. TRANSMITTING g
RO| ok 8K CK CHS A C HMGCCT TR TIRICONiMT B OSCMRL RLJCLA CLB CLC CDA SKAHA HB TA TB UA UB TSA DGAJR6DT| i RO
Te. 158 ‘
] ;
¢ FIG. 15 — TROUBLE REC(?RDER CARDS — TROUBLE NO. | ‘
|
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0 5 10 i5 20 25 29
ss ——.'m Q) e DECODER
D M C DT MT Tv cT [TRITRTRITR2 0 | 2 3 4 5 § 7 8 9 10 1l 12 13 14 15 16 17
TYPE OF RECORD . MARKER-IT OR COMB. MARKER-TC
STIFIF MFT CFRDSTIMSTIRTRFTSTSDT  0GT/ 0 | 2 3 4 S 6 7 8 9]0 1 2 3 4 5 6 1 8 9
TYPE OF RECORD SODR. FR.TENS ® SDR.FR. UNITS ] DP SOR. WMFP SDR. |
56| Ro prO 0 1 2 3 4 5 6 1 8 9|0 1 2 3 4 5 6 1 8 910 2o 1 2
. TRANSLATOR ENGAGED . ° . DECODER CONNECTOR .
SS W em TO TI VO 1 2 3 4 5 6 7 8 u9lTO TI T2 U0 | 2 3 4 5 6 7 8 U9 CO | C2
DECODER INPUT CODE
S41p0 | 2 4 AT BO | 2 4 BT CO 1 2 4 CL DO | 2 4 DI EO | 2 4 E1 FO | 2 4 F1
CODE BARS
S3Ja0 1 2 4 A7 BO | 2 4 BT CO | 2 4 CI DO | 2 4 O EO | 2 4 E1 FO | 2 4 F1
DECODER INPUT - LATcuTAGWr—[__WD CROUP I
S2|3p 6D 6DA VO NVO___ NRO CKI CFM PF TSA TSB TSC 58D[ LI L2 L3 L4 VO NVOCGO | 2 CG4 csi _¢s2
DECODER ROUTE ADVANCE ] MKR. ROUTE ADVANCE
511 RA RAI RA2 RA3 GSO GSI GS2 GS3 GS4 GS5 GO Gl G2 G3 GB RLS MB RO ROIT ROTC RSI RS3 OF MBR ROR
0GT APR TS TP 60 TRANSLATOR . CLASS . .
SOIncacaacascas|IT T1c Ircf o 1 2ftrcfo 1 2|H TO TI wo 1 2 4 1|10 TI o 12 4 Ul
ALTERNATE ROUTE ROUTING INST. ‘cbC
“cm.cluACAcmurATo I 2 4 Tiuo | 2 4 ul 0o I _2 4 1]0 I 2 a4 1
l o CODE CONVERSION
R7 NSK SK3 SK6IHN TN UN HO 1 2 4 W7 TO 1| 2 4 TT UO | 2 4 U7
R6 I TRUNK BLOCK CONNECTOR TRUNK BLOCK . GROUP START . . GROUP END
oiM] RD TO | T2 Yo | 2 4 v1lo 1 2 4 71]lT0 TI i 2 4 vilto TI ® a_u?
DECODER ROUTING INSTRUC TIONS | . ) . MARKER 'RIGISTQA'WON-CODIGONV[RSION
RS|cc CR RR FOF FMB FROFST PCRNPCR _|HN TN UN HO | 2 4 W1 TO | 2 4 T1 U0 | 2 4 Ul
MARKER REGISTRATION . I MXR.-SOR. TRANSMITTED CODE CONVERS ION
R 1me RO PRO FOF FMB FRO FST HLD CLCTODGADG SOGNDGIHO | 2 4 W1 TO 1 2 4 T1 w0 1 2 4 y1
— TRANSMITTED-MARKER TO SENDER . FRAME IDENTIFICATION
R3| m DC MF SXD LPD XDD XSG DLC SXR 20C  ODG 4DG 506G NSK_SK3 SK6 IC OC FA FB FC FD FE FF FG FH
DECODER PROGRESS
R2 | ek HTK SMI SMC CK3 CCK CBK NCT NC_VCRCOPI COP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 6DK IT TC RCRRME RCD RCA M
DECODER PROGRESS . . . . MARKER PROGRESS . . .
R1 |oceDCB2 ATB GPL ARS TCD TKS RDRL DRL ALT CHK CKG RCK TCK TBK GCK TRS s ATB T8 SG OCK JCK OFK IFK SK
. . . MARKER PROGRESS MN!I‘ . ( .
RO| % BK CK CHS A C HMGCCT TR TIRICONIMT B OSCMRL RLJCLA CLB CLC CDA SKA HA HB TA TB UA UB TSA DGA
0 5 10 5 20 25 29
sa‘ @ SOVURCE OF RECORD | T [} M“ DECODER
D M _C DT MT TV CT _ [TRITR2[TRI TR2| 0 1 2 4 5 6 1 8 9 10 Il 12 13 14 15 16 17
TYPE OF RECORD . MARKER-IT OR COMB. MARKER-TC
ST|FIF MFT CFROSTIMSTIRTRETSTSOT  OGT| 0 | 2 3 4 5 6 1 8 9|0 1 2 3 4 5 6 8
TYPE OF R!CORDT. SDR. FR.TENS . SDR.FR.UNITS DP SDR. MFP SDR.
561Ro proO 0 I 2 3 4 5 6 1 8 9]l0 1 2 3 4 5 6 1 8 9]0 2lo 1 2
TRANSLATOR ENGAGED . . DECODER CONNECTOR ‘
SS|w EM TO TH U0 ) 2 3 4 5 6 7 8 U9ITO TI T2 VO | 2 3 4 5 6 1 8 U9 CO I C2
DECODER INPUT CODE
S41p0 | 2 4 AT BO I 2 4 BT CO | 2 4 CI DO | 2 4 DT EO | 2 4 E1 FO | 2 4 F1
CODE BARS
S3la0 12 4 AT BO 1 2 4 BT CO | 2 4 C1 DO 1| 2 4 O EO i 2 4 EI FO | 2 4 F7
DECODER INPUT L ATCH MAGNETS CARD GROUP .
S2)13p 6D 6DA VO NVO _ NRO CKI CFM PF TSA TSB ISC 530] L L2 L3 L8 VO NVOCGO | 2 CG4 sl cs2
DECODER ROUTE ADVANCE MKR. ROUTE ADVANCE
SU|RA RAI RA2 RA3 GSO GSI GS2 GS3 GS4 GS5 GO Gl G2_G3 GB RLS MB RO ROIT ROTC RS| RS3 OF MBR ROR
TS TP 60 TRANSLATOR . CLASS . .
SO |ncacas cascas|IT TC ITcl 0 1 2]trJ o 1 2| H TO TL WO I 2 a4 71(T0 T o 1|2 4 u1
ALTERNATE ROUTE ROUTING INST. l ‘cebcC
Re CDLCINAC AC_AHA AFAI T0O 1|2 4 T1.U0 | 2 4 Wl 0 1 2 4 110 1 2 a4 1
. CODE CONVERSION
R7 NSK SK3 SK|HN TN UN HO | 2 4 H7. TO | 2 4 T1 U0 | 2 4 ul
TRUNK BLOCK CONNECTOR TRUNK BLOCK I . GROUP START . . GROUP END .
R"omlao lTonnu°1zau7ouza1Ton®|24u7ron®|zau7
DECODER ROUTING INSTRUCTIONS . . . MARKER REGISTRATION-CODE CONVERSION
R5|cc cR RR FOF FMB FROFST PCR NPCR |HN TN UN HO | 2 4 HI TO 1 2 4 TI UO | 2 4 ul
MARKER REGISTRATION . I MKR.-SOR. TRANSMITTED CODE CONVERSION
Re | e Ro PRO FOF FmB FROFST HLD  MBTCLCT ODGADG SDGNDGIHO | 2 4 W1 TO 1 2 4 T1 Yo | 4 1
TRANSMITTED-MARKER TO SENDER FRAME IDENTIFICATION
R3] M DC MF SXD LPD XDD XSG DLC SXR 20C _ ODG 4DG 5DG___ NSK SK3 SK6 IC OC FA FB FC FD FE FF FG FH
DECODER PROGRESS
R2 | ckG HTK SMI SMC CK3 CCK CBK NCT NC_VCRCOPI COP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 6DK IT TC RCRRME RCD RCA HEI
DECODER PROGRESS . . . MARKER ROGRESS . . .
Rl |pcBDCB2 ATB GPL ARS TCD TKS RDRL DAL RLT CHK CKG RCK TCK TBK Gck TRs @1 ATB_TB SG OCK ICK OFK IFK_SK
. . . MARKER PROGRESS . MKR .-SDR. TRANSMITTING
RO\ A BK CK CHs A C HMG BT TR TIRICONI MT

B _OSCMRL RL

]
CLA CLB CLC CDA SKAHA HB TA TB UA UB TSA DGA|R6DT]
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SECTION A828.13I

30 35 a0 a5 50 55 59
DECODER CROSS {x=) | DECODER TIME-OUT MARKER TIME-OUT |
CA_REC 1K CRK 6DT TRB CF_TRL DRL RLT wT _FTD Mp TBD[  TnC THh Tw2 Twaf S8
MARKER CRO®S {x -)
X IS JPs 7B ST MS_K O I JP ILSOLS JS SM SMISMO TL RCKTK TR_TRL STRMAL TIF_TOF 57
#c__nl___lw,—ﬁm - T
f ® 2 4 1|0 1 2 3 4 5.6 1 8 9 10 W 1213 14 15 16 17 18 19]56
TC . TC|ms . . MS|
VO I 2 3 4 5 6 7 8 9|20 21 22 23 24 2526 27 28 29 30 31 32 33 34 35 36 37 38 39]53
) INCOMING FRAME GROUP ] Do [ T INC.SWITCH
0 1 2 3 a4 5 6 1 8 9 10 i/ 12 13 14 15 16 17 8 19/0 1 2 3 4 6 1 8 9|54
® SELECT MAGNET
0 | 2 3 4 5 6 1 8 9 j0 1 12 13 14 1516 17 I8 19 20 21 22 23 24 25 26 27 28 29}53
. SELECT MAGNET INC. FR.JOUT. FR. r.-.c*nltoutcouu. mc‘cs CONN.PREF.CONTROL | JUNCTOR WALKING
30 31 32 33 34 35 36 37 38 39/ @ ole 9 ¢ @ ¢ R0 CNE_TCB 0CB IcB|cHB RTA RTB RTC R S2
OUTGOING FRAME GROUP : OUT. SWITCH
0 | 2 3 4 5 6 1 8 9 40 | 12 13 14 15 16 17 18 19/0 1+ 2 3 a4 5 6 1 8 9]|S!
. JUNCTOR CONTROL CHANNEL .
O | 2 3 4 5 6 1 8 9 10 i 12 13 14 15 16 17 8 19JLO | 2 3 4 5 6 1 8 S0
. JUNCTOR PATTERN CHANNEL
0 1 2 3 4 5 6 1 8 9 10 i 2 I3 14 15 16 17 JPNIRO 12 3 4 5 6 1 8 R9JRS
DECODER - MARKER TEST ——
LPD cLI2 NCF CHKMSK XPS SMG Sup| _ R
R6
RS
CONT. GROUP CONTROLLER CONTROLLER CONNECTOR LK.FR-TENS I LK. FR.-UNITS R
_Aacosroc234s|o|zusonzavonz41 4
TRUNK GROUP TRUNK LEVEL SEC.3W. SOR.TYPE a3
0 1 2 3 a4 5 6 1 8 9]0 1 2 3 4 5 6 1 & 9]a A BO BI DP_MFP 0§
PREFERENCE SEC.SwW.LEVEL R2
A 8 c_ D 3 ‘ 0 1 2 3 a DU DL
CONTROLLER PROGRESS } CROSS CONTROLLER TEST RI
TT_FR_GR CLO CLI OT PC DTCOTC PA PB SA SB SC HO WM [GX PX SX HXJCLX A B C SR AR _NF_TR .
RO
30 35 40 45 50 55 59
DECODER CROSS (X -) i DECODER TIME-OUT | MARKER TIML-OUT
CA REC IK CRK 60T TRB CF_TRL DRL RLT | J WT _FTD MD TBD|  Tmc T Tm2 Tw3) S8
MARKER' CROSS x=)
x_1s IPS T8 ST MS K O I JP ILSOLS JS SM SMISMO TL RCKTKS TR_TRL STRMRL TIF TOF s7
TC Tc iz ® To[Ws } - ™S
Q | T2 ® | 2 a4 110 1 2 3 a 5} 6 1 % 9 10 N 12 13 14 15 16 17 18 19|56
{ MS
UO | 2 3 4 5 6 71 8 U9|20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 3955
. INCOMING FRAME GROULP W
o1234557e9aon|z|3u|s\|enua|9|on234 6 1 8 9|54
. . SELECT MAGNET
0 | 2 3 4 5 § 7 8 9 10 1 12 I3 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29|53
SELECT MAGNET INC. FR. JOUT. FR. T.B.CONN.OUT.CONN. INC. CONN| CONN.PREF.CONTROL JUNCTOR WALKING
30 31 32 33 34 35 36 37 38 39| E- @ 0 0 [ 0 |cNo (e TcB ocB IcB|cHB APA RTB RTC RTD] S2
. OUTGOING FRAME GROUP OUT. SWITCH
0 | 2 3 4 5 6 1 8 9 10 u 12 13 14 15 16 17 _18 19]0 1 2 3 4 5 6 1 8 9]
) JUNCTOR CONTROL CHANNEL
0 I 2 3 4 5 6 71 8 9 10 I 12 13 14 15 16 17 18 19{L0 | 2 3 4 5 6 1 8 19])%0
. JUNCTOR PATTERN CHANNEL
lo " 2 3 a4 5 6 1 8 9 10 u 12 13 14 15 16 17 JPNRO | 2 3 a4 5 6 1 8 Ro|RS
DECODER - MARKER TEST
LPD CLI2 NCF CHKMSK XPS SMG ;gsl, R7
R6
RS
CONT. GROUP CONTROLLER CONTROLLER CqﬂN!C?Oﬂ LK FR-TENS LK. FR.-UNITS
Aacosro.23450|zsaso|247|0|z47| R4
TRUNK GROUP TRUNK LEVEL SEC.SW. SORTYPE R3
0 1 2 3 4 5 § 7 8 910 1 2 3 a4 s 6 7 s 9lao A BO BI DP_MFP 05
PREFERENCE T SEC. SW.LEVEL | R
A B C » £ | | 0 1 2 3 a TR R
CONTROLLER PROGRESS CROSS CONTROLLER TEST
TT FR GR CLO CLI OT PC prc oTC PA PB_SA SB SC HO Mul GX PX SX HX|cLX A B C SR AR NF TR RI
‘ RO

FIG. 16 - TROUBLE RECORDER [CARDS - TROUBLE NO. 2

FIGS. I6A & 16B
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SECTION A828.131

|o 15 20 25 29 ; 30 3s " a0 45 50 55 59
56 [~ @ SOURCE OF RECORD L 1 T DECODER i “OLCOBER cRoTE TR =] DLCODER TIME-OUT | WARKER TME-QUT |
D M C DT MT Tv CT TRI_TR2 rm mz Q | 2 3 4 5 6 7 8 9 10 N 12 13 14 15 16 17 CA REC IK CRK 60T TR CF TRL ORL RLT | WT_FTD MD no| T™c T T2 T3] S8 OFFICE
TYPE OF RECORD MARKER-IT OR COMB. MARKER-TC MARKER CROSS (X =) DATE
ST IFIF MFT CFRDSTIMSTI RTRF TST SOT ___ OGT. o l_2 3 4 5 6 1 8 9l0 1 2 3 4 5 & TOLL SWITCHING SYSTEM Is 1Ps TB ST MS K I JP ILS OLS JS SM SMISMO TL RCKTKS TR TRy STRMAL TIF TOF s7
s6 [TYPE OF RECORD | @ SDR. FR. TENS ® SOR_FR.UNITS 5P SOR. MFP SOR. NO 4A Jﬁr—-ﬁ.\nr“_.__.__—‘ Y "
RO _PRO 0 | 2 3 4 5 6 1 8 9/0 1 2 3 & 1 8 9]0 2o 1 2 : I 1314 15 1§ 17 ]
s TRANSLATOR ENGAGED ® ® so:cemta CONNECTOR ® - TROUBLE RE‘-CORDER CARD Q ® T2 2_ 4 LN “0 | 3 4 5 6 1 8 9 10 12 13 5 1 19
SS/W EM TO TI U0 1 2 3 4 5 6 7 8 u9lTO TI T2 U0 I 2 3 4 5 6 71 8 U9 CO_ | C2 J vo § 2 3 4 5 6 1 8 uslzo 21 22 23 24 25 26 27 28 20 30 3 32 33 34 35 36 37 38 3958
“ DECODER INPUT CODE | [ INCOMING FRAME GROUP " INC. SWITCH
AO | 2 4 AT BO I 2 4 BT CO | 2 4 CI DO | 2 4 Ol EO | 2 4 EL FO | 2 4 F1 | 0 1 2 3 4 5 6 1 8 9 10 il 12 13 14 15 16 17 18 19/0 1 2 3 a 5 ¢ 1 8 9|54 OOO
SJ CODE BARS . i SELECT MAGNET 53
AO | 2 4 A7 BO | 2 4 BT CO | 2 4 C7 DO | 2 4 DI €O | 2 4 E1 FO | 2 4 FI | 0 | 2 3 4 5 6 1 8 9 jo 5 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 21 28 29
DECODER INPUT I LATCH MAGNETS CARD G ROUP . ) SELECT MAGNET INC. FR.JOUT.FR.| T.B. CONN.OUT.CONN. INC. CONN_PREF.CONTROL | JUNCTOR WALKING
S213p 6D 6DA VO NVO _ NRO CKI CFM PF TSA TSB TSC 580 LI L2 L3 W4 |vo NVOCGO | 2 CG4 st cse|, | 30 31 32 33 34 35 36 37 38 39| e ®le ol £ 0 E 0 Mo CNE TCB OCB ICB|cHB RTA /B RTC RTD] S2
s1 DECODER ROUTE ADVANCE | MKR. ROUTE ADVANCE - } OUTGOING FRAME GROUP OUT. SWITCH TIME
RA_RAI RA2 RA3 GSO GSI_GS2 GS3 654 GS5 GO Gl G2 G3 GB BLS MB RO ROIT ROTC RS! RS3_OF MBR ROR]% ‘ O | 2 3 4 5 6 1 8 9 j0 1 42 13 14 15 16 17 18 9]0 1 2 3 4 5 6 1 8 95
50 0GT APP TS TP 6D TRANSLATOR I o CLASS @ el " JUNCTOR CONTROL CHANNEL 50
NCACAS GASCAG| IT Tc Imcf o 1+ 2ftc/0 1 2|H TO T wo | 2 4 1[T0 Tl vo 2 4 w1z ‘ 0 | 2 3 4 5 6 1 8 9 40 i 12 13 i4 15 16 47 18 19[LO 1 2 3 4 5 6 7 8 L
ALTERNATE ROUTE ROUTING INST. I ‘coC - ‘ JUNCTOR PATTERN CHANNEL . R8s
RBIDLONAC AC AHAAFA|TO 1 2 a4 T7 U0 | 2 4 u1 o 1 2 4 1]0 + 2 a 1|9 | 0 | 2 3 4 5 6 1 8 9 10 1l 12 I3 14 15 I 17 JPNRO_ 1 2 3 4 5 6 1 8 RY
R7 [ CTODE CONVERSION « ‘ [ ""DECODER-MARNKER TEST R
NSK SK3 SK6|HN TN UN HO | 2 4 W7 TO | 2 4 TT U0 | 2 4 u1}° ‘ > |LPD cLI2 NCF_CHKMSK XPS §uc;!gl
R6 I TRUNK BLOCK CONNECTOR TRUNK BLOCK GROUP START @ GROUP END 2 ; L - R6
DIM| RD TO I T2 0 |2 4 vrlo 1+ 2 4 1]/70 TI 2 4 v1lT0 TI 12 a4 ulz !
DECODER ROUTING INSTRUC TIONS . . . MARKER REGISTRATION-CODE CONVERSION - ’
RS|cc CR_RR FOF FMB FROFST PCRNPCR [HN TN UN HO | 2 4 W7 T0 1| 2 4 T1 W0 | 2 4 u1l4 ] . _ _ RS
MARKER REGISTRATION Y MKR -SDR. TRANSMITTED CODE CONVERSION g- | CONT CROUP m l LK. FR-TENS I LK.FR-UNITS l Re
R4 1mp RO Pro FoF FMB FROFST mD M®TCICTODGADG SDGNDGIHO | 2 4 w1 TO 1 2 4 T2 wo 1 2 & y1)? ; A B C D EF 4_s 3 4 5]0 | 2 a4 1]0 1 2 a4 1
TRANSMITTED-MARKER TO SENDER FRAME IDENTIFICATION L4 ‘ TRUNK GROU ' TAUNK LEVEL SEC.3W. SOR.TYPE “3
R3] M DC MF SXD LPD XDD XSG DLC SXR 20C __ ODG 4DG 50G___ NSK_SK3 SK6 IIC OC FA_FB FC FD FE FF_FG FH ! 0 1 2 3 a4 5 6 1 1 3} 4 5 ¢ 1 8 9 Al RO BI DP_NFP QS
OECODER PROGRESS ‘ PREFEZRENCE SEC.SW.LEVEL R2
R2 | cKG HTK SMI SMC CK3 CCK CBK NCT NC_VCRCOPI COP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 6DK IT TC RCRRME RCD RCA HBJ| j A 8 c D £ 0 I 2 3 &
DECODER PROGRESS ® o () ) MARKER PROGREDS 1 CONTROLLER PROGRESS CROSS I CONTROLLER TEST R
R ocB DCB2 ATB GPL ARS TCD TKS RDAL DRL RLT CHK CKG RCK TCK TBK 8K TKS SCT ATB TB SG OCK ICK OFK IFK_SK ! TT FR GR CLO CLI OT PC DTCOTC PA PB SA SB SC HO HM__ |GX PX SX MX[CLX A B C SR AR NF_TR
MARKER PROGRESS MKR -SDR. TRANSMIT TIN | RO
ROJ Ak BK CK CHS A C HMGCCT TR TIRICONIMT B O0SCMRL RLJCLA CLB CLC CDA SKA HA HB TA_TB UA_UB TSA DGAJRs |
FIG.17A
0 ) 10 15 20 25 29 ‘ 30 35 40 45 | - 50 55 59
58 " SOURCE OF RECORD l ) M.[ DECODER ! DCCODER CROSS (X —) DECODER TIME-OUT MARKER TIME-OUT |
D M C DT MT TV CT TRI TR2|TRI TR2| 0 | 2 4 5 6 1 8 9 10 11 12 13 14 15 16 17 | CA REC IK CRK 60T TRB CF TRL DRL RLT [ WT_FTD MD TBD Tic T™i TR TM3] S8 OFFICE
TYPE OF RECORD MARKER-1T OR COMB. WARKER-TC \ MARKER CROSS (X =) DATE
ST|FIF MFT CFROSTIMSTIRIRFTSTSOT 06T 0 1 2 3 4 5 6 71 8 9]0 1 2 3 4 5 TOLL SWITCHING SYSTEM Is IPs TB ST MS K O I JP ILSOLS JS SM SMISMO TL RCKTKS TR TRL STRMRL TIF TOF 57
56 TYPE OF n:coaol Y SOR. FR.TENS ® SOR FR.UNITS I BP SOR. MFP SOR. NO. 4A a3 Te rb ® s .—s——-—-—_; = L =
RO_PRO 0 1 2 3 4 5 6 1 8 9|0 1 2 3 4 5 6 1 8 9]0 2l0 1 2 F o I T2 l 2 4 110 I ' 56
o s 2 TROUBLE RECORDER CARD fr2—& 4.6 1 8 9.0 N 12155 Mk le 1w i5
S5| W EM TO TI U0 ) 2 3 & 5 6 7 8 U9ITO TI T2 U0 |, 2 3 4 5 6 1 8 U9 CO I C2 ‘ VO I 2 3 4 5 6 7 8 U9l20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35 36 37 38 39|55
DECODER INPUT CODE ‘ . INCOMING FRAME GROUP INC. SWITCH
S41a0 1 2 4 A7 BO | 2 4 BT CO | 2 4 CI DO | 2 4 DI EO | 2 4 €& FO | 2 4 F ‘ 0 1 2 3 4 5 & 1 8 9 10 I 12 13 14 15 16 11 18 |9|o |2 3 a4 5 6 1 8 9|54 OOO
3 . CODE BARS N ‘ SELECT MAGNET
S31a0 1 2 4 AT BO | 2 4 BT CO | 2 4 €7 DO | _2 4 D01 EO | 2 4 EI FO 1 2 4 F1 | 0 1 2 3 4 5 & 71 8 9 10 Il 12 13 14 15 16 17 I8 19 20 21 22 23 24 25 26 27 28 29|53
DECODER INPUT | L ATCH MAGNETS CARD GROUP ‘l’ i SELECT MAGNET INC.FR.TOUT. FR.[ T.8.CONN.OUT.CONN. INC. . CONN.PREF.CONTROL JUNCTOR WALKING
5213p 6D 6DA VO NVO  NRO CKI CEM PF TSA;TSB TSC SBD| LI L2 L3 ul Ivo NVOCGO | 2 CG4 csi cse|, | 30 31 32 33 34 35 36 37 38 39| E E Ol £ 0 E 0 |cfCNE TCB OCB ICB|cHB RTA RTB A RTD| 52
ECODER ROUTE ADVANCE . MKR. ROUTE ADVANCE w ‘ : OUTGOING FRAME GROUP . OUT. SWITCH TIME
S' 1 RA RAI RA2 RA3 GSO GSI GS2 GS3 054 6S5 GO Gl G2 G3 GB RLS MB_ RO ROIT ROTC RS! RS3 OF MBR ROR|% ‘ 0 | 2 3 4 5 6 71 8 9 10 1 12 13 14 15 16 17 18 19]0 1 2 3 a4 5 6 1 8 9]S!
OGT APP TS I | €D TRANSLATOR . CLASS . ad JUNCTOR CONTROVL CHANNEL
SO Incacrscascasl IT Tc 1mcl o 1 2TPcjo0 1 2 |H TO TL W0 1 2 4 71(T0 T o 1 2 a u1lz 0 | 2 3 4 5 6 1 8 9 10 H 12 13 14 5 16 47 18 19{L0 1 2 3 4 5 6 71 8 L9]50
ALTERNATE ROVTE * ROUTING INST. | ‘¢0C - . JUNCTOR PATTERN [} CHANNEL
R8 CDLClNAC ACAHAAFAITO | 2 a4 17 w0 1 2 4 w1 0 1 2 4 1]0 1 ic a 19 | 0 I _2 3 4 5 § 7 8 9 10 1 12 13 14 15 16 17 JPNRO | 2 3 4 5 & 7 8 R9JR®
) CODE CONVERSION « ; DECODER - MARKER TEST !
RY NSK SK3 SK6|HN TN UN HO | 2 4 W7 TO | 2 4 T1 uo | 2 a utl° i »|Leo cui2 NCF CHKMSK XP$ SMG SMB R7
TRUNK BLOCK CONNECTOR ] TRUNK BLOCK I ° cxup START @ GROUP END @ H ! @ R6
R6 DIMIRD TO | T2 U0 |2 4 Ul |2 4 _1/T0 TI |2 4 u1lT0_TI 2 4 u1l3 ;
DECODER ROUTING INSTRUCTIONS - ’ . [ ] . MARKER REGISTRATION-CODE CONVERSION - i
RS]cc CR_RR FOF FMB FROFST PCR NPCR ]nn TN UN HO | 2 4 HI TO | 2 4 T1 U0 | 2 4 ur|4 i - . RS
MARKER REGISTRATION o MKR.-SDR.TRANSMITTED CODE CONVERSION E | CONT. GROUP CONTROLLER CONTROLLER CONNECTOR LK. FR-TENS | LK. FR.-UNITS ] R4
R4 1we Rro PRO FOF FmB FRO FST HLD TCLCT 0DG4DG SDG NDGLHO | 2 4 W1 TO 1 2 4 T1 Yo 1 2 4 y1)d 1 A B C D E Flo 1 2 3 &4 s5s|o 1 2 3 a4 slo 1 2 4 1]l0 1 2 & 1
TRANSMITTED-MARKER TO SENDER FRAME IDENTIFICATION L4 ; TRUNK GROUP TRUNK LEVEL SEC.3W. SDR.TYPE R3
R31'M DC MF SXD LPD XDD XSG DLC SXR 20C ___0DG 4DG 50G__ NSK_SK3 SK6 IC_OC FA_FB FC FD FE FF_FG FH | 0 1 2 3 a 6 1 8 9]0 1 2 3 4 5'§ 1 8 9[a0 al BO BI DP MFP 0S
DECODER PROGRESS ’ PREFERENCE SEC.SW.LEVEL R2
R2 | ckG HTK SMI SMC CK3 CCK CBK NCT NC_VCRCOPI COP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 6DK IT TC RCRRME RCD RCA HBI| | A 8 c D £ 0 1 2 3 & DU DL
DECODER PROGRESS ® ©® O MARKER PROGRESS CONTROLLER PROGRESS CROSS CONTROLLER TEST R
R1 |pcB DCB2 ATB GPL ARS TCD TKS RDRL DRL RLT CHK CKG RCK TCK TBK 8K TKS SCT ATB TB _SG OCK ICK OFK IFK _SK TT FR GR CLO CLI OT PC DTC OTC PA_PB SA SB SC HO HM  |GX PX SX HX|cLX A B C SR AR NF TR
MARKER PROGRESS . MKR.-SDR. TRAMSMITTING 70
RO) Ak BK CK CHS A C HMG (8T TR TIRICONIMT B OSCMRL RLICLA CLB CLC CDA SKA HA HB TA TB UA UB TSA DGAJR6 |
i
FIG.178 |
FIG. 17 — TROUBLE RECORDER CARDS — TROUBLE NO. 3 ,
1]
BELL TELEPHONE LABORATORIES, INC. FIGS. I7A & |7B
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J SECTION A828.131

0 5 0 i 20 25 29 | ' 10 35 0 a5 | . 50 55 59
SOURCE OF RECORD o o~ l DLCOOER i ! ) DECoDER CROSE % =) " DECODER TIME-OUT | WARKER TMC-OUT |
810 M c DT MT Tv CT FRI TR2|TRI TR} O | 2 3 4 5 & 7 8 9 10 11 12 i3 14 15 16 17 | CA REC 1K _CRK 6DT TRB CF TRL DAL RLT WT_FTD MD rwl h. Ti TM2 TM3) 5B OFFICE
7 TYPE OF RECORD MARKER-IT OR COMB. . MARKER-TC ! - CARKER CRO®S x -, DA]’[
STIFIF MFT CFRDSTIMSTIRTRETSTSOT  OGT{ 0 | 2 3 4 5 6 7 8 9]0 | 2 3 4 5 6 17 8 91 TOLL SWITCHING SYSTEM | x s 1Ps T8 ST MS K O [ Jp LS OLS JS SM SMI SMO TL RCK TKS TR_TRL STRMRL TIF TOF s7
5 "TYFE OF RECORD SOR. FR. TENS ° SOR FR UNITS 5P SOAg | MFP SOR. | Nb 4A T—-Tr__r'm'f,—'————__ - Ty
RO _PRO 0 I 2 3 4 5 6 1 8 9]0 1 2 3 4 5 6 1 1 2lo0 1 2 Y 1 s 10 012 13 14 15 16 17 18 19 |56
. = T & TROUBLE RECORDER CARD (2L T2 24 Tlo t 23 4 5.6 ] 39 -14lo s
W EM TO TI UO | 2 3 4 5 6 7 B U9JTO TIH T2 U0 | 2 3 4 S 6 7 8 U9 CO I C2 | uo|234567ouszomzzzszazszenzazqsosl323334353&37303955
4 DECODER INPUT CODE ‘ ® TNCOWINC FRAE CROUP | e T INC. SWITCH ‘
AO | 2 4 AT BO | 2 4 BT CO i 2 4 CIT DO ! 2 4 DT EO | 2 4 E1 FO | 2 4 F1 O | 2 3 & 5 6 1 8 9 0 il 12 I3 14 15 16 17 18 19]0 | 2 3 & 5 6 1 & 9 ] OOO
53 CODE BARS . () ) SELECT WAGHEIT ! s3
AO | 2 4 AT BO | 2 4 BT CO | 2 4 C1 DO | 2 4 DI EO | 2 4 EI FO | 2 4 F1 0 | 2 3 4 5 & 71 8 9-40 I 12 13 14 15 16 1T 18 19 20 21 22 23 24 25 26 21 28 29
DECODER INPUT LATCH uncvﬁl—l___cmﬁouv I | . SELECT MAGNET INC. FRJOUT FR]T S, CONN.OUT CONN. INC. CONK .PREF.CONTROL | JUNCTOR WALKING
S213p 6D 6DA VO NVO __ NRO CKI ciM PF TSA TSB TSC 5BD| LI L2 L3 4 VO NVOCGO | 2 CG4 csi cse], ‘ 30 3 32 33 34 35 36 37 38 39| “ol® o|® o ® o ® o lovocR Tteaocaicalcns RTA A RTC RTD] S2
5| ECODER ROUTE ADVANCE I MKR. ROUTE ADVANCE - OUTGOING FRAME GROUP OUT. SWITCH TIME
RA RAI RA2 RA3 GSO GS! GS2 GS3 054 GS5 GO Gl cz G3 "GB RLS MB__RO ROIT ROTC RS| RS3 OF MBR ROR|% 0 | 2 3 4 5 6 1 8 9 10 I 12 13 14 15 16 17 18 19/0 1 2 3 a4 5 6 1 8 9}
50 OGT APP 60 TRANSLATOR @ CLASS @ € L - " @JUNCTOR CONTROL @ CHANNEL 50
NCA CA4 GAS CA| IT TC ITC| © 2]t o 21H T0 T uo 2 1 ITO Tl uo 1 2 4 u1jz 0 | 2 3 4 5 6 1 8 9 10 il 12 13 14 15 16 47 8 19]L0 | 2 3 4 5 6 1 8 L§
nu:aum: ROUTE ~ ROUTING INST. ‘coC - . ® R JUNCTOR PATTEAN ) CHANNEL RS
R8IpLNAC AC AHA AFA|TO | 2 4 T7 U0 I 2 4 Ul L2 4 1]0 1 2 a 1]¢ 0 1| 2 3 4 5 -6 7 8 9 10 1 (2 i3 14 15 16 17 JPNRO | 2 3 4 5 6 1 8 RY
R7 . CODE CONVERSION = DECOCER - MARNKER TEST : R7
. NSK SK3 SK6|HN TN UN HO | 2 4 MW7 TO | 2 4 T? UG | 2 4 urfe > ILPD cLI2 NCF CHKMSK XPS §ucsgg]
R6 | TRUNK BLOCK CONNECTOR TRUNK BLOCHR . GROUP START . . GROUP END [ g L Rﬁ
0IM] RD TO 1 T2 U0 12 4 vilo 1 2 4 1ltovi @ 1 2 4 vrjvo Ti ® 1 2 2 u1f3
DECODER ROUTING INSTRUCTIONS . ® o MARKER RgGlST“A ION-CCDE CONVERSION o R
R31cc CR RR FOF FMB FROFST PCRNPCR  |HN TN UN HO | 2 4 HI TO 1t 2 4 TI U0 | 2 4 urj4 R — S 3
MARKER REGISTRATION ® [ MKR -SOR. TRANSMITTED CODE COMVERSION S CONT GRGUP CONTROLLCFK CONTROLLER CONNECTOR I LR, FL-TENS l LK. FR.-UNITS . l Ra
R4 1mp RO PRO FOF FMB FID FST HLD TODGADG SOGNDGIHO | 2 4 W? TO | 2 4 T1 Yo 1 2 & u1j8 A B C D E FJo 1 2 3 a4 slo 1 2 3 4 sjo | 2 4 1]0 1 2 &4 1
— . YRANSMITY!D'MARKIR TO SENDER . FRA.'E IDEKTIFICATION L4 | TRUKE GROCUFP TRUNK LEVEL SEC.SW. SOR.TYPE R3
R31 M DC MF SXD LPD x0D XSG OBC SXR 20C  00G 486 5DG___ NSK SK3 SK6 IC OC FA FB FC FD FE FF FG FH . | 0 | 2 3 4 5 6 1 8 9]0 I 2 3 4 5 6 1 & §|a0 A - B0 Bt DP_NFP
PECODER PROGRESS 1 PEEFERENCE sEC.sw. LEVEL R2
R2 | cKG HTK SMI SMC CK3 CCK CBK NCT NC_VCR COPICOP? ARST CAK HBA smcono Tsv DBS RHC R6D TCK 6DK IT TC ACRR M. RCD RCA HST | A 8 c D 3 0 I 2 3 4 DU DL |
DECODER PROGRESS [ ® MARKER PROGRESS ‘ ¢ ¢ € i CONRTROLLER FXOGRESS T CE™LS CO.TROLLER TEST RI
R 1bcB DCB2 ATB GPL ARS TCD TKS RDRL DRL RLT cHKl CK ncncn TBK GCK T8S SCT ATR _TB _SG_OCK ICK om le sk| ' TT FR GR CLO CLI OT PC DICGIC PA PB SA SB SC HO H  |GX PX SX Kyictx A B _C SE AR NF TR
® @6 6 0 © ."‘“‘"“’ PROGRESS @ € @ MRL -SOR. TRANTMITTIN ! "
RO Ak BK CK CHS A Hflc c®r TR TIRICONIMT B 0SCMRL RLICLA LB cLC c0A S\ HA HB TA TB UA UB TSA DGA(\L ;
i
FIG. 18A
0 5 10 15 20 25 29 | 30 as 40 45 50 55 59
s8 ® SOURCE OF RECORD Q) Ve DECOOL R | DCCODER CROSS [X -) [ CECODER TIWME-OUT | MARKER TMC-GUT |
D M C DT MT TV CT  |TRI TR2{TRI TR2| 0 | 2 4 5 6 1 8 9 16 i1 12 13 14 i5 16 17 1 CA REC IK CRK 6DT TRB CF TRL DRL RLT WT FTD M3 TBC €. ™™ TM2 TM3] S8 OFFICE
TYPE OF RECORD MARKER-IT OR COMB. ® MARKER-TC t WARKER CRO%S (X -] DATE
ST IFIF MFT CFRDSTIMSTI RTRF TST SOT 06T/ 0 1 2 3 4 5 6 1 8 9/0 | 2 3 4 S 6 1 8 9l TOLL SWITCHING SYSTEM | x IS IP5 TB ST MS K O I JP ILSOLS JS S SMI SMO TL RCK TKS TR_TRL STR WAL TIF TOF 51
6 TYPE OF RECORD . SOR. FR.TENS ‘3 SDR.FR. UNITS 1 oP SDHQ MFP SDR. N : AA T—vc‘_ﬁ . Tolws e — — —— oy
RO PRO 0 I 2 3 4 5 6 1 8 8]0 1 2 3 4 5 6 1 8 9]0 | |2 | T2 |2 4 1l0 1 _2 3 & 1 012 13 14 15 16 17 18 19 )56
TRANSLATOR ENGAGED ) DECODER CONNECTOR -} TROUBLE R} CORDER CARD TC ‘ TC|Ms 5 6 z 2 10 e 3 i j b :s
55ummn00|'234ss7austontzuo|234567ausc01c2 UO | 2 3 4 5 6 1 8 USI20 21 22 23 24 25 26 27 28 23 30 31 32 33 34 35 36 37 38 3955
DECODER INPUT CODE ) ‘ ILCOMING FRAME GROL™ I ‘ INC. SWITCH
41p00 | 2 4 A7 BO | 2 4 BT CO | 2 4 CI DO | 2 4 DI EO | 2 4 E1 FO | 2 4 F1 0 1| 2 3 4 5 6 1 8 9 10 II 12 13 14 15 16 17 18 19]0 | 2 3 4 5 6 1 & |54 OOO
3 . CCDE BARS [} SELECT MAGNET
S3lh0_+ 2 4 AT BO | 2 4 BT CO | 2 4 C1 DO | 2 4 DI EO | 2 4 EI FO | 2 4 F 0 1.2 3 4 5 6 7 8 9 10 1 02 13 14 15 i6 17 I8 19 20 21 22 23 24 25 26 27 2& 2333
DECODER INPUT LATCH MAGHETS CARD GROUP [ SELECT MAGNET INC. FR.TOUT. FR.[T.0. CONN.OUT. CONN. INC. CONN| CONN.PREF.CONTROL JUNZTOR WALMKING
S213p 6D 6DA VO NVO  NRO CKI CFM PF_~ TSA TSB TSC 5BD| LI L2 L3 L4 VO NVOCGO | 2 CG4 csi cse|, 30 31 32 33 34 35 36 37 38 3| ¥ o 0| ® £ ® £ @ ® cxc TeBocB IcB|cHs RTA RTB A¥C RTD| S2
DECOPER ROUTE ADVANCE MKR. ROUTE ADVANCE : OUTGOING FRAME GROUP OUT. SWITCH TIME
SU1RA RAI RA2 RA3 GSO GSI GS2 GS3 GS4 GS5 GO Gl G2 G3 GB RLS MB RO ROIT ROTC RS RS3 OF MBR ROR|% 0 | 2 3 4 5 6 71 8 9 10 1 12 13 1415 16 17 18 19]0 1 2 3 4 5 6 1 8 9]S!
TS TP 60 TRANSLATOR ‘ CLASS () & L . JURCTOR COXRTROL CHANNEL
SO |nca cas cas cas| IT TC ITcj 0 1 2 0 | 2|H YO TL U0 L 2 4 7T]TOTH L0 1 2 4 u1)% 0 | 2 3 4 5 & 1 8 9 10 1 12 13 14 15 16 17 18 191L0 | 2 3 4 € & 71 8 19]59
ALTERNATE ROUTE ] ROUTING INST. I ‘cocC - JUNCTOR PATTERN ‘ CHANNEL
k8 CDLC]NAC AC AHAAFA{TO 1 2 4 TT U0 | 2 4 1 |2 4 100 1 2 4 11)% | 0 1 2 3 4 5 6 1 8 9 10 1l 12 13 14 15 16 1 JPNIRO | 2 3 4 5 6 1 8 R9JR8
® CODE CONVERSION « ' ; DECOGER -MARNER TEST ] ' R7
R? NSK SK3 SK6|HN TN UN HO | 2 4 W7 TO 1 2 4 T1 U0 1 2 4 u1}° | ~JLpp cLi2 NCF CHK MSK XPS SMG Si”
R TRUNK BLOCK CONNECTOR TRUHK BLOCRKR GROUP START ® . GROUP END @® g ; @ R6
6 mulao. T0 + T2 U0 1 2 4 vilo 1 2 4 7lvo i ® i+ 2 a vrlto T L2 4 vz i
DECODER ROUTING INSTRUCTIONS @ [ (] MARKER REGISTRATION-CODE CONVERSION - 1 .
RS1cc CR RR FOF FMB FROFST PCRNPCR |HN TN UN HO | 2 4 HT TO I 2 4 T1 U0 | 2 4 u1]% 1 RS
MARKER REGISTRATION . MIR.-SDR. TRANSMITTED CODE CONVERS IOH g . CONT. GROUP CONTROLLER CONTROLLER CONNECTOR LK. FR-TENS | LK. FR.-UNITS l na
R 1me_ RO PRO FOF FuB MR FsT mp  wBT et 006 4DG 506 NOG] HO | 2 4 W1 TO 2 4 T71. U0 I 2 4 uy1}¢ P A B C D E Flo 1 2 3 a4 S50 1 2 3 4 s]o 1 2 &4 1l0 1 2 a 1
® TRANSHMITTED-MARKER TO SENDER @ [ FRAME IDENTIFICATION - I TRUNK GROUP TRUNK LEVEL SEC.SW. SOR.TYPE R3
RI| \ pc MF Sxp LPD x00 xs6 O sxR20C  0DG 4% 5DG__NSK _SK3 SK6 Ic OC FA FE FC FD FE FF FG FH i 0 | 2 3 4 5 § 1 8 910 1 2 3 4 5. 6 1 8 9laownm BG Bl DP MFP 05 R
DECCDEAR PROGRESS . PREFERENCE SEC. SW. LEVEL ] Rz
RZ | kG HTH SMI SMC CK3 CCK CBK NCT NC VCR COPI COP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 6DK IT TC RCRRME RCD RCA _a_rf | . A 8 C 0 3 I 0 I 2 3 & 8 oL
DECCDER PROGRESS e o MARKER PROGRESS ¢ ¢ © © ) CONTRGLLER PROGRESS cROSS [ CONTROLLER TEST R
R1 1pcB DCB2 ATB GPL ARS TCD TKS RDRL DRL RLT CHK CKG RCHK TCK TBK GCK TS SCT ATB TB SG_OCK ICK OFK IFK_SK TT FR GR CLO CLI OT PC DTC OTC PA PB_SA SB SC_HG HM GX_PX SX HX|CLX A B C SR _AR NF_TR
. . . . MARK(R PROGRESS . . AR .-SOR. TRANSMITTIN . . R0
ROl @ 8 &8 & Uk 1r nriconnr 8 oscurL RLICDA cuB cLc cBa sPA A HB_TA TB UA_UB TSA DGA ,
FiG. 18B
FI6. 18 — TROUBLE RECORDER GARDS — TROUBLE MO. 4
BELL TELEPHONE LABORATORIES, INC. FIGS. I18A & 8B
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SECTION AB28.131

‘ 10 15 20 25 29 30 35 40 45 50 55 59
58 ® SOURCE OF RECORD ] o ® DCCODER DECOBER CROSE TX =] j DLCODER TIME-OUT | MARKER TIMC-OUT
D M _C BT MT TV CT |TRITR2JTRITR2{ 0 | 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 CA REC_ 1K _CRK 6DT TRB CF_TRL DRL RLT WT_FTD MD nol TMC TMi TM2 TM3| 58 OFFICE
1 TYPE OF RECORD MARKER-1T OR COMB. MARKER-TC 1S MARKER CROSS [X<) - - DATE
T |FIF MFT CFRDSTIMSTIRTRFTSTSDT 06T/ 0 | 2 3 4 S 6 71 8 9lo 1 2 3 4 5 9| TOLL SWITCHING SYSTEM | x 15 jps T8 ST MS_ K O T Jp [LS OLS JS SM.SMISMO TL RCKTKS TR TRL STRMRL TIF TOF s7
56 TYPE OF RECORD SDR. FR.TENS ° SDR.FR.UNITS DP SOR. MFP SDR. N 4A W TC ra ° el - ; — Iy
RO PRO 0 | 2 3 4 5 6 1 & 9|0 1 2 4 7 9 2]o0 1 2 ' | | : 012 19 | 56
. SRENSCRYoR ENGAGED o o sccspen-conneTon H TROUBLE RECORDER CARD | L 12 2 4 rlo 102 34 58 7 8 9100 1213 M B I6 T 1Y
H EM TO T1 U0 1 2 3 4. 5 6 7 8 y9|T0 TI T2 UO | 2 3 4 5 6 7 8 U9 CO | C2 UO | 2 3 4 5 6 7 8 9|20 21 22 23 24°25 26 27 28 29 30 31 32 33 34 35 36 .37 38 39]53
s DECODER INPUT CODE [ INCOMING FRAME GROUP l © INC.SWITCH <
AO | 2 4 AT BO | 2 4 B CO | 2 4 CIL DO | 2 4 D71 EO | 2 4 EI FO | 2 & Ff1 0 1| 2 3 4 5 6 1 8 9 10 I 12 13 14 15 16 17 18 19/0 1 2 3 a ¢ 1 8 9|54 OOO
53 CODE BARS ) SELECT MAGNET $3
AO | 2 4 A1 BO | 2 4 B7 CO 1 2 4 C7 DO | 2 4 DI EO | 2 4 E1 FO 1 2 4 F7 0 | 2 3 4 5 6 1 8 9 0 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
52 DECODER INPUT LATCNTMmr—l__—ﬁ?D GROUP SELECT MAGNET INC FR.JOUT FR.]T 8 CONN.OUT.CONN. INC. CONN.PREF.CONTROL | JUNCTOR WALKING
3D 60 6DA VO NVO NRO CKI ch PF TSA TSB TSC 5BD| LI L2 L3 W4 VO NVOCGO | 2 CG4 cst csef, 30 31 32 33 34 35 36 37 38 39| @ o€ E E 9k CNE_TCB OCB ICB|CHB RTA RTB rrc A% 52
5 ODER ROUTE ADVANCE | MKR. ROUTE ADVANCE - ° OUTGOING FRAME GROUP OUT. SWITCH TIME
L.RA _RAI RA2 RA3 GSO GSI_GS2 GS3 c.sa css GO Gl cz G3 _GB RLS MB__RO ROIT ROTC RSI RS3 OF MBR ROR|% O | 2 3 4 5 6 1 8 9 jo 1 4213 4 15 16 17 18 19/0 1 2 3 a4 s & 1 8 95
50 OGT APP 60 mANsLAroa I ® CLASS ¢ ol ° JUNCTOR CONTROL ' CHANNEL 0
NCA CA4 GAS CA6[ IT TC ITC| O 2 [TPC| O 2| H T0 TI _vo 2 4 10 Tl Uuo 1+ 2 4 wuv1)2 0 | 2 3 4 5 6 1 8 9 10 11 12 13 14 15 16 17 18 19]LO 1 2 3 4 5 6 71 8 L S
RS ALT{RNATE ROUTE T ROUTING INST. ] ‘cbC - [ JUNCTOR PATTERN CHANNEL RS
COLGNAC AC AHA AFA]TO 1 2 4 11 U0 | 2 4 uT 0 1 2 4 1]0 1+ 2 a 1}]% 0 | 2 3 4 5 6 1 8 9 10 1 12 I3 14 15 16 17 JPNIRO 1 2 3 4 5 671 8 R
R7 [ ] ] COOL CONVERSION o . DECODER - MARKER TEST R7
NSK SK3 SK6|HN TN UN HO 1 2 4 H?7 TO | 2 4 T1 U0 1 2 4 wu1j° »[LPD cui2 | NCF CHKMSK XPS S“GS!OI
R6 . l TRUNK BLOCK CONNECTOR TRUNK BLOCK GROUP START . . GROUP END . g © ﬂ6
DIM| RD T0 1 T2 0 12 4 wr]o i 2 4 1]T0 Ti ® 1+ 2 4 urto T B 1+ 2 & u1l3
DECODER ROUTING INSTRUCTIONS o ® o MARKER REGISTRATION-CODE CONVERSION -
RS)cc CR RR FOF FMB FROFST PCRNPCR _|HN TN UN HO | 2 4 W7 TO 1 2 4 TIL U0 | 2 4 u1l4 1 RS
e MARKER REGISTRATION ° I MKR.-SOR. TRANSMITTED CODE CONVERSION 3 CONT. GROUP CONTROLLER CONTROLLER CONNECTOR LK. FR-TENS l LK.FR-UNITS I Re
MB_RO PRO FOF FMB Fb FST LD CLCTODGA4DG SDGNDG[HO | 2 4 W7 TO 1 2 4 T1 Yo 1 2 4 u1je A B C D E Ff{O 1 2 3 4 s]o 1 2 3 4 sio | 2 4 1[0 1 2 4 71
R3 TRANSMITTED-MARKER TO SENDER FRAME IDENTIFICATION L . TRUNK GROULP TRUNK LEVEL SEC.9W. I SDR.TYPE R3
M__DC_MF_SXD LPD XDD XSG DLC SXR20C _ ODG 4DG 506 NSK_SK3 SK6 IC OC FA FB FC FD FE FF FG FH 0 | 2 3 4 5 6 1 8 9|0 1 23 4 5 6 1 8 9[A Al BO BI DP_MFP 0$
R DECODER PROGRESS i PREFERENCE SEC.SW. LEVEL RZ
2 | CKG HTK SMI SMC CK3 CCK CBKNCT NC _VCR COPI COP2 ARST CAK HBA SMCO TID Tav DBS RHC R6D TCK 60K IT TC ncaa ME_RCD A el | A 8 4 b) 3 0 1 2 3 alf_ DL |
DECODER PROGRESS [ [ ] [ MARKER PROGRESS [ o | CONTROLLER PROGRESS I CROSS CONTROLLER TEST RI
Rl 1ocBDCB2 ATB GPL ARS TCD TKS RDAL DRL RLT CHK CKG RCKTCK TBK GCK ATB TB_SG OCK CK _OFK HK SK TT_FR_GR CLO CLI OT PC DTCOTC PA PB_SA SB SC HO HM__ [GX PX SX HXJCLX A 8 C SR AR NF TR
. . . MARKER PROGRESS MKR.-SOR. TRANSMITTIN . i RO
ROl Ak BK CK CHS A C_HMGCCT TR TIRICONIMT B OSCMRL RLICLA CLB CLC CDA SKAHA HB TA TB UA UB TSA DGAIRS FIG. 19A
0 5 15 20 25 29 30 35 40 45 50 55 59
58 @ SOURCE OF RECORD ] [ LQ DECODER ’ DECODER CROSS (X —) DECODER TIME-OUT MARKER TIME-OUT
D M _C DY MT Tv CT TRI_TR2 TRI mz 2 4 5 6 1 8 9 10 11 12 13 14 15 6 17 CA REC 1K CRK 60T TRB CF_TRL DRL RLT WT _FTD MD TBO|  ThC Tmi TR2 TM3| S8  OFFICE
. TYPE OF RECORD MARK:R 1T on COMB. MARKER-TC MARKER CROSS (X -) DATE
ST IFIF MFT CFRDSTIMSTI RTRF TST SDT 0GT o | 2 3 4 5 6 1 8 9|0 1 2 3 4 5 6 1 8 TOLL SWITCHING SYSTEM | x IS IPS TB ST.MS K O I JP ILSOLS JS SM SMI SMO TL RCK TKS TR_TRL STRMRL TIF TOF s7
56 TYPE OF RECORD SDR. FR.TENS Y SDR.FR.UNITS DP SDR. MFP SDR. No 4A TC TC Ta Te|MS — MS
RO _PRO 0O | 2 3 4 5 6 1 8 9]0 | 2 3 4 5 6 1 8 90 210 1 2 ey I er | | 1 i 56
TRANSLATOR ENGAGED o () DECODER CONNECTOR . . TROUBLE RECORDER CARD TC (] TC| N? ! 2 3 4 5 6 ! : 3 Io S 12 I3 14 b |6 i "5 I:s
SS1 W EM TO TI VO 1 2 3 4 5 6 7 8 UIITO TI T2 U0 I 2 3 4 S5 6 1 _8 U9 CO | C2 | VO | 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 3955
s DECODER INFUT CODE | r INCOMING FRAME GROUP . Wwc.swiren ]
AO | 2 4 AT BO | 2 4 BT CO I 2 4 CI DO | 2 4 O EO | 2 4 ELFO | 2 4 F1 | 0 | 2 3 4 5 6 1 _8 9 10 11l 12 13 14 15 16 11 __I8 |9To 2 3 a 6 1 8 9|54 OOO
$3 CODE BARS { . SELECT MAGNET
AO | 2 4 AT BO | 2 4 B1 CO | 2 4 €7 DO | 2.4 D7 EO | 2 4 EI FO 1| 2 4 f1 x 0 1. 2 3 4 5 6 7 8 9 10 Il 12 13 14 15 16 17 (8 19 20 21 22 23 24 25 26 27 28 29|53
DECODER INPUT | L ATCH MAGN!TST T CARD GROUP J SELECT MAGNET - INC FR TOUT.FR.[T.B. CONN.OUT.CONN. INC. CONN.PREF.CONTROL JUNCTOR WALKING
5213p 6D _6DA VO NVO NRO CKI CFM PF TSA TSB TSC 5BD L2 L3 14 VO NVOCGO | 2 (G4 csi cse|, | 30 31 32 33 34 35 36 37 38 39| E 0 0 0 0 JcNo e TcB ocB IcB|cHB RPA RTB RTC RTD] S2
Sl DECODER ROUTE ADVANCE MKR. ROUTE ADVANCE : ‘ . OUTGOING FRAME GROUP OUT. SWITCH TIME
RA RAI RA2 RA3 GSO GSI GS2 GS3 c.s¢ GS5 GO Gl cz G3 _GB RLS MB__ RO ROIT ROTC RSI RS3 OF MBR ROR]% ! 0 1 2 3 4 5 6 1 8 910 1 12 13 14 15 16 17 18 190 | 2 3 4 5 6 1 8 9]S!
OGT APP 6D ﬂumst.Aron l ) CLASS ol : ° JUNCTOR CONTROL CHANNEL
SO Inca cAa CAS CA6| IT TC ITc] 0 2 [tec] o 2| H 10 T WO 2 4 _1]t0 T uo 12 a u1}z | 0 | 2 3 4 5 6 1 8 9 10 H 12 13 14 15 16 17 18 19/L0 1 2 3 4 5 6 71 8 19]S0
A'LT(RNAT: ROUTE ROUTING INST. I ‘coC - : . JUNCTOR PATTERN ) CHANNEL
R8 DLCINAC AC AHAAFA[TO | 2 4 TT U0 | 2 & ul 0 1 2 4 1]l0 1 2 a 18 ? 0 I 2 3 4 5 & 7 8 9 10 1l 12 I3 14 15 ig 11 JPNJRO | 2 3 4 5 6 1 8 R9|RS
) I Y CODE CONVERSION « ! DECODER - MARKER TEST t
R NSK SK3 SK6/HN TN UN HO I 2 4 HT TO | 2 4 T1 U0 | 2 4 u1j° »JLPo cLi2 NCF CHKMSK XPS SMG SMB, R7
R6 l I TRUNK BLOCK CONNECTOR TRUNK BLOCK . GROUP START . . GROUP END () g L
oM{RO |70 | T2 o 1 2 4 ur]lo 1_2 4 10 TI ® 1+ 2 4 vrjto i ® 1 2 4 u1l3 R6
DECODER ROUTING INSTRUCTIONS MARKER REGISTRATION-CODE CONVERSION -
RS1cc CR RR FOF FMB FROFST PCR NPCR |HN TN UN HO | 2 4 HI T0 | 2 4 T1 L0 1 2 4 u1l]s - _ RS
MARKER REGISTRATION MR.-SQR.T“ANSMITT(O CODE CONVERSION g CONT. GROUP CONTROLLER CONTROLLER CONNECTOR LK. FR-TENS LK.FR.-UNITS
R4 1ms ro proFoF FwB FROFST WD  M®TCCT 0D aoc SOGNDG/|HO | 2 4 W1 TO | 2 4 TI U0 | 4 _y1)e A B C D E Flo 1 2 3 4 5|0 1 2 3 4 s5lo 1 2 &4 1 Io 1| 2 & 1 [ R4
TRANSMITTED-MARKER TO SENDER FRAME IDENTIFICATION L TRUNK GROUP TRUNK LEVEL SEC.SW. SORTYPE
R31 M DC MF SXD LPD XDD XSG DLC SXR 20C  ODG 4DG 50G __ NSK SK3 SK6 IC OC FA FB FC FD FE FF FG FH 0 | 2 3 4 5 ¢ 1 8 910 1 2 3 4 s 6 1 8 9lao a BO BI DP_MFP 0S R3
DECODER PROGRESS PREFERENCE SEC SW.LEVEL R2
R2 | ckG HTK SMI SMC CK3 CCK CBK NCT NC_VCRCOPI COP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 60K IT TC RCRRME RCD RCA HE A ] C D 3 0 1 2 3 & U DL
DECODER PROGRESS e O 06 o MARKER PROGRESS ® 6 © o CONTROLLER PROGRESS CROSS CONTROLLER TEST RI
RI 1pcBDCB2 ATB GPL ARS TCD TKS RDRL DRL RLT CHK CKG RCK TCK TBK GCk RS ATB_TB_SG_OCK ICK orx IFK SK TT FR GR CLO CLI OT PC DTC OTC PA_PB _SA SB SC HO HM GX_PX SX HX[CLX-A B C SR AR NF TR
o Y . MARKER_PROGRESS ) MKR.-SDR. TRANSMITTING . — R
RO| oK BK CK cHs A ¢ HMGc®r TR TIRIcoNIMT B 0SCMRL Ri]cLa CLB CLC C CDA SKAHA HB TA TB UA UB TSA DGA|RS FIG. 198 0
FIG. 19 - TROUBLE RECORDER CARDS - TROUBLE NO. 5 i
BELL TELEPHONE LABORATORIES, INC. FIGS. I19A & 19B
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58 ¢ SOURCE OF RECORD o [ [ e DECODER
D M _C DT MT TV CT TRITR2\TRITR2| 012 3 4 5 6 7 8 9 10 112 13 14 15 16 17
TYPE OF RECORD MARKER-1T OR COMB. KER-TC
STRFIF MFT CFROSTIMSTIRTRFTSTSOT 06T/ O 1 2 3 4 5 6 7 8 9|0 1 2 3 4 5 6
"TYPE OF RECORD ® SOR. FR. TENRS ° SOR.FR.UNITS DP SOR. MFP SODR.
561 Ro PRO 0 I 2 3 4 5 6 1 8 9]0 1 2 3 4 5 6 1 8 9l0 ® 2 | )
. TRANSLATOR ENGAGED @ ) OECODER CONNECTOR o )
SSIW EM TO TI U0 | 2 3 4 S5 6 7 8 u9lTO TI T2 U0 | 2 3 4 S 6 7 8 U2 CO | C2
[ ¢ Y e o DECODER_ INPUT CODE
S81a0 1 2 4 AT BO I 2 4 BT CO I 2 4 DO | 2 4 DI EO | 2 4 E1 FO I 2 4 F1
53 . ? . . . CODE BARS .
A0 | 4 AT BO i1 2 4 BT CO | 2 4 D0 |2 4 DI EO | 2 4 E1 FO | 2 4 F1
. DECODER INPUT . LATCH MAGﬁTS . CARD GﬂOUF. i . .
S213p 6p 60A vO NVO MR CKI CFM PF TSA TSB TSC 58Dj LI L2 L3 14 vo NVOCGo ® 2 cGa sl cs2],
S| . DECODER ROUTE ADVANCE MKR. ROUTE ADVANCE w
RA_RAI RA2 RA3 GSO GSI GS2 GS3 GS4 GS5 GO Gl G2 G3 GB RLS MB RO ROIT ROTC RSI RS3 OF MBR ROR}X
OGT APP T$ TP 60 TRANSLATOR CLASS Lo
S0 |nca caa GAS cuel # 1 ITC| 0 2 Iwcl 0 1 2 I H T0 TI U0 1| 2 4 1 ITO T vo i 2 a4 1)z
R J Au:annz ROUTE @ ROUTING msr I ‘cbC -
8 leoidnac Ac AHA AFAlTO 1 2 4 17T w0 1 2 a u1 I c 1 2 1o 1+ 2 & 11}%
7 I e @ @ CODE CONVERSION «
NSK SK3 SK6|HN TN UN HO | 2 4 HT TO | 2 4 T171 U0 | 2 4 uy1]°
R6 l ‘ . TRUNK BLOCK CONNECTOR [ ] TRUNK BLOCHK GROUP START GROUP END g
DIM| RD T0 | T2 2 4 u1jo 1 ® 4 70710 THL U0 1 2 4 UT|TO TI vo I 2 4 u1l3
DECODER RCUTING INSTRUC TIONS MARKER REGISTRATION-CODE CONVERSION -
RSl cc cR RR FOF FMB FROFST NPCR__|HN TN UN HO 1 2 4 HI TO | 2 4 T UO | 2 4 u1l¥
MARKER REGISTRATION l MKR.-SOR. TRANSMITTED CODE CONVERSION g
R4 | MB RO PRO FOF FMB FROFST HLD  MCTCLCT ODGADG SOGNDGIHO | 2 4 W7 TO 1 2 4 T1 wo + 2 4 url]d
TRANSMITTED-MARKER TO SENDER FRAME IDENTIFICATION L

R3

M__DC MF SXD LPD XDD XSG OLC

SXR 20C 00G 406 506G NSK SK3 SKé

IC OC FA FB FC FD FE FF FG FH

ODECODER PROGRESS

R2

e 0o 60 0 o o O
JCKG HTK SMI SMC CK3 CCK CBK NCT NC_VCR COPt COP2 ARST CAK HBA SMRO TID TBY DBS RHC R6D TCK 6DK IT TC RCRR ME RCD RCA HBll

DECODER PROGRESS

MARKER PROGKESS

TROUBLE FOUND OR ACTION TAKEN

R1 1oce pcB2 ATB GPL ARS TCD TKS RDRL DRL RLT CHK CKG RCK TCK TBK GCK TRS SCT ATB_TB_SG OCK ICK OFK IFK_SK
MARKER PROGRESS MKR'.-SO_R' RANSMITTIN
RO| ax BK CK CHS A C HMGCCT TR TIRICONIMT B OSCMRL RLICLA CLB CLC CDA SKAHA HB TA TB UA UB TSA DGAIRG
0 5 10 15 20 25 29
58 SOURCE OF RECORD R l '] . 1] DECODER
D M _C DT MT TV CT_ |TRI TR2|TRI TR2 I 2 3 4 5 & 1 8 § 40 1 12 13 14 15 16 17
TYPE OF RECORD MARKER-IT OR COMB. MARKER-TC
ST|FIF MFT CFROSTIMSTIRTRFTSTSOT 06T/ 0 | 2 3 4 5 6 1 8 98]0 1| 2 3 4 5 6 1 8 9
TYPE OF RECORD . SDR. FR.TENS . SDOR.FR.UNITS DP SDR. [ MFP SOR.
S61ro_pro 0 | 2 3 4 5 6 71 8 9l0o 1 2 3 a4 5 6 1 8 9/0 ® 210 1 2
. TRANSLATOR ENGAGED . ‘ DECODER CONNECTOR .
SS| W EM TO TI vo 1 2 3 4 5 6 7 8 UI|TO TI T2 U0 1 2 3 4 5 6 7 8 U9 CO I C2
® ® ® ® @  DECODER INPUT CODE
S41p0 | 2 4 AT BO |2 4 BT CO I 2 4 D0 | 2 4 DI EO | 2 4 E1 FO | 2 4 FI
sal @ M) ® 0 ° CODE BARS
AO | 2 4 A7 BO | 2 4 BT CO | 2 4 @ DO | 2 4 07 EO | 2 4 E1 FO 1 2 4 F1
® DECODER INPUT ° CATCH Macuﬁl'—l—_‘—ca_no GrouPg l ® o
52|30 6D 6DA vO NvO N CKI CFM PF TSA TSB TSC 580| LI L2 L3 14 Vo NVOCGo P 2 e ¢Sl cs2
. DECODER ROUTE ADVANCE I MKR. ROUTE ADVANRCE
ST RA RAL RA2 RA3 GSO GSI GS2 GS3 GS4 GS5 GO Gl G2_G3 GB RLs MB_Ro ROIT ROTC RS! RS3 OF MBR ROR
OGT APP TS [1°) TﬂANSLATOﬂ CLASS
SO Inca caa cas cas| @ Tc 17| o 2 ltee] o 2lH 10 T vo 2 4 7]10 T LU0 |2 4 ul
ALr:aunt ROUTE ] @ ROUTING INST ‘cDC
R8 EDLClNAC AC AHAAFA[TO | 2 4 TT. U0 1 2 4 u? 0 1+ 2 ® 7]0 1 2 & 1
. . . CODE CONVERSION
R7 NSK SK3 SK6|HN TN UN HO | 2 4 HT TO I 2 4 T1 U0 | 2 4 ul
R6 ’ TRUNK BLOCK CONNECTOR l. TRUNK BLOCK GROUP START ) GROUP END
DIMIRD 110 r T2 ® 1 ® 4 ur1j0 1| _® 4 TO TIL U0 12 4 U1]T0 TI U0 | 2 4 u7
DECODER ROUTING IRSTRUCTIONS MARKER REGISTRATION-CODE CONVERSION
RS|cc cR RR FOF FMB FROFST MRNPCR |HN TN UN HO | 2 &4 W1 T0 1 2 4 TIL UO | 2 4 Ul
MARKER REGISTRATION MKR.-SDR.TRANSMITTED CODE CONVERSION
R4 1B RO PRO FOF FMB FROFST HLD _ MLCTCLCT ODG 4DG SDG NDGIHO | 2 4 W1 TO ( 2 4 T1 Y0 1 4 g1
TRANSMITTED-MARKER TO SENDER FRAME I1DENTIFICATION
R3] M DC MF SXD LPD XDD XSG DLC SXR 20C _ ODG 4DG 5DG___ NSK SK3 SK6 IC OC FA FB FC FD FE FF FG FH
. . . . . . . . DECODER PROGRESS
R2 | B W oW oW B3 ok CBKNCT NC YCR P COP2 ARST CAK HBA 5RO TID TBY DBS RHC R6D TCK 6DK 1T TC RCRRME RCD RCA HE
DECODER PROGRESS MARKER PROGRESS .
R1 1pcBDCB2 ATB GPL ARS TCD TKS RDRL DRL ALT CHK CKG RCK TCK TBK GCK TKS SCT ATB_TB _SG OCK ICK OFK IFK SK
MARKER PROGRESS MKR -SDR. TRANSMITTING
ROJ Ak BK CK CHS A C HMGCCT TR TIRICONIMT B OSCMRL RLICLA CLB CLC CDA SKA HA HB_TA TB UA UB TSA DGAR6DTJ

BELL TELEPHONE LABORATORIES, INC.
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SECTION A828.131

a5 40 45 50 55 59
DECODER CROSS (X =) l OCCODER TIME-OUT MARKER TIMC-OUT
CA REC K CRK 6DT TRB CF_TRL DAL RLT _ . W® FTD MD TBO|  TMC TMI TM2 TM3|S®  OFFICE
MARKER CROSS (X -] DATE
X_1Is IPS 18 ST MS K 0 I JP n.s OLS JS_SM_SMI SMO TL RCK TKS TR_TRL STRMAL TIF TOF s1
TC TC Te|m B [VE
T0 1 T2 0 2 4 1 o | 2 3 4 5 6 1.8 9 10 I 12 13 14 15 16 17 18 19|56
TC TClMS MS
UOI2345670U9202|22232425-26212029303I323334353631383955
INCOMING FRAME GROUP ° INC. SWITCH 4
0 | 2 3 4 5 6 1 8 9 10 i |z|3u|5wn 8 1910 1 2 3 a4 % ¢ 1 8 9}S OOO
SELECT MAGNET
0 | 2 3 4 5 8 7 8- 9 10 Il 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29|53
SELECT MAGNET (INC. FR.JOUT.FR.| 7.8. CONN.OUT.CONN. INC. CONN.PREF.CONTROL JUNCTOR WALKING
30 31 32 33 34 35 36 37 38 39| E OJE O[E O E O E O [CNOCNE TCBOCBICB|CHB RTA RTB RTC RTD} S2
OUTGOING FRAME GROUP ) OUT. SWITCH S TIME
0 | 2 3 4 5 6 1 8 9 10 H 12 13 14 15 (16 17 I8 1910 1 2 3 4 5 6 1 8 9
) JUNCTOR CONTROL . CHANNEL 50
0 | 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19JL0 1 2 3 4 5 6 1 8
JUNCTOR PATTERN ) CHANNEL Rs
0 | 2 3 4 5 6 1 8 9 10 II_ 12 13 14 15 16 17 JPNJRO 1 2 3 4 5 6 1 8 RY
DECODER - MARKER TEST R7
Jueo cLi2 NCF CHKMSK XPS SMG ;n_ag] ,
: : , R6
: ‘ RS
chv. GROUP CONTROLLER CONY!OLL!Q CO“‘NICYM I.K.'-l.-‘l’ﬂll I LE.FR.-UNITS I R4
A B C 0D E FlO 1+ 2 3 4 5|0 I 2 3 4 s5jo | 2 4 1]0 | 2 & 1
TRUNK GROUP TRUNNK le’L SEC.9W. SDAR.TYPE RS
0 | 2 3 4 5 6 1 8 9|0 | 2 3 4 506 1 8 9|A0 Al BO B DP_MFP
B PREFERENCE ! SEC.SW.LEVEL ] R2
A B c D E 0 1 2 3 a DU DL
CONTROLLER PROGRESS CROSS CONTROLLER TEST RI
TT FR GR CLO CLI OT PC DTC OTC PA P8 SA S8 SC HO HM . [GX PXx SX HX|CLX A B C SR AR _NF_TR
! RO
|
\
i
30 3s 40 45 | 50 55 59
DECODER CROSS (X —) ’ I DECODER TIME-OUT MARKER TIME-OUT
CA REC 1K CRK 6DT TRB CF TRL DRL RLT FTD MD TBD T™MC TMI TM2 TM3] 58 OFFICE
| MARKER CROSS (X -) ' DATE
X 15 I1PS 1B ST MS K O [ JP ILSOLS JS SM SMISMO TL RCK TKS TR_TRL STRMRL TIF TOF s?
P‘rc_—Tr__'lr'I TR|MS | "D
T0O | T2 0 1 2 4 1]l0 1 2 3 4 5.6 1 8 9 10 N 12 13 14 15 16 17 18 19|56
TC TC|Ms MS
O |2 3 4 5 6 1 8 U920 21 22 23 24 2526 27 28 29 30 31 32 33 34 35 36 37 38 39]|SS
INCOMING FRAME GIOUP - | INC. SWITCH 54
0 | 2 3 4 5 6 1 8 9 10 Il 12 13 14 15 16 i7 18 19]0 1 2 3 4 5 6 1 8 9
SELECT MAGNET O O O
0 | 2 3 4 5 6 7 8 9 10 1 12 I3 i4 15 16 17 I8 19 20 21 22 23 24 25 26 27 28 29|53
SELECT MAGNET INC.FR.JOUT. FR.[ T.8.CONN.OUT.CONN. INC. CONN| CONN.PREF.CONTROL JUNCTOR WALKING
30 31 32 33 34 35 36 37 38 39| E OJE OJE O E O E O [CNOCNE TCBOCBICB|CHB RTA RTB RTC RTD| S2
OUTGOING FRAME GROUP OUT. SWITCH s1 TIME
0 | 2 3 4 5 6 1 8 9 10 1l 12 13 14 1546 17 18 19]/0 1 2 3 4 5 6 1 8 9
JUNCTOR CONTROL - CHANNEL
0 1| 2 3 4 5 6 1 8 9 10 il 12 13 14 15 16 17 18 9]0 I 2 3 a4 5 6 1 8 (9]%0
JUNCTOR PATTERN o, CHANNEL
0 1 2 3 4 5 6 7 8 9 10 Il 12 13 14 15 16 7 JPNRO | 2 3 4 S5 6 1 8 R9|RS
DECODER - MARKER TEST i R7
LPD CLI2 NCF CHKMSK XPS SMG SMB .
; R6
_ RS
COWGIOUP CONTROLLER CONTROLLER CONNECTOR LK. FR-TENS l LK. FR.-UNITS ] 4
A B C D E Flo 1 2 3 a4 5[0 1 2 314 5|0 | 2 4 1]0 1 2 & 1 R
TRUNK GROUP TRUNK LEVEL SEC.SW. SDR.TYPE aa
0 | 2 3 4 5 6 1 8 9lo 1 2 3 a4 5|6 1 8 9 a0 Al BO BI DF_MFP 0S
PREFERENCE ! SEC. SW. L:vu I R2
A B8 4 D 3 ) 4 DL
CONTROLLER PROGRESS CROSS CONTIOLL!l TEST RI
TT FR GR CLO CL! OT PC DTCOTC PA PB SA SB SC HO HM  |GX PX SX HX lcu A_B_C SR _AR NF_TR ,
RO

TROUBLE NO.6

FI1GS. 20A & 208

PRINTED IN US.A.




S8
S7
56
s5

S3

52
Si

S0
R8
R7
R6

RS

R3
R2
R!
RO

S8

S6
S5

S3
52
S1

SO
R8
R7
R6

R5

R3
R2
Ri
RO

0 5 10 15 20 25 29
. SOURCE OF RECORD LD .M DECODER
D M C DT MT TV CT TRITR2(TRI TR2} 0 | 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
TYPE OF RECORD . MARKER-IT OR COMB. MARKER-TC
FIF MFT CFRDSTIMSTIRTRETSTSOT  OGT| 0 1 2 3 4 5 6 1 8 9lo0o 1 2 3 4 S 6 1 & 9
TYPE OF atcoao[ SOR. FR.TENS M) SOR. FR.UNITS DP SDR. MFP SOR.
RO PRO OI234567890!23456709]0,210I?.
TRANSLATOR ENGAGED . . . DECODER CONNECTOR .
H EM T0O T) U0 ) 2 3 4 5 6 7 8 U9lTO TI T2 U0 1 2 3 4 5 6 7 8 U9 CO | C2
DCCODER INPUT CODE
AO | 2 4 AT BO | 2 4 BT CO I 2 4 CT DO | 2 4 DT EO | 2 4 EIL FO | 2 4 FI1
CODE BARS
AO | 2 4 A1 BO_ 1 2 4 B7 CO | 2 4 CI1 DO | 2 4 DI EO | 2 4 E1 FO | 2 4 F1
DECODER INPUT LATCH MAGNETS CARD GROUP
3D 6D 6DA VO NVO NRO CKI CFM PF TSA TSB TSC 58D) Li L2 L3 L4| |vo NVO CGO I 2 CG4 Icsn cs2
DECODER ROUTE ADVANCE MKR. ROUTE ADVANCE

RA RAI RA2 RA3 GSO GSI_GS2 GS3 cs4 GS5 GO Gl cz G3 _GB RLS MB RO ROIT ROTC I RS| RS3 OF MBR ROR
OGT APR 60 TRANSLAYOR [) cLass @ []

NCA CA4 CAS CA6| IT rc Imc| o 2l1ef o 2lH T0 T _wo 2 4 1 lvo Tl Uo 12 4 U1

AL‘I’!RNATE ROVUTE ROUTING INST. ‘cobcC
COLONAC AC AHAAFA!TO | 2 4 11 uo | 2 4 U1 0 | 2 4 1710 | 2 4 1
[ T CODE CONVERSION
NSK SK3 SK6|HN TN UN HO | 2 4 HI TO I 2 4 T1 UO | 2 4 V7
I TRUNK BLOCK CONNECTOR TRUNK BLOCK . GROUP START . . GROUP END .
DIM] RD TO | T2 U0 I 2 4 urlo 1 2 4 71]/T0 TI 2 4 vijto i B 1 2 4 u7
DECODER ROUTING INSTRUCTIONS . . . MARKER REGISTRATION-CODE CONVERSION
CC CR RR FOF FMB FROFST PCR NPCR HN TN UN HO | 2 4 W7 TO I 2 4 T1 U0 | 2 4 U1
MARKER REGISTRATION MKR.-SDR. TRANSMITTED CODE CONVERS ION
MB RO PRO FOF FMB R FST HD  MET CLCT 00G 406 DGSOGNDGIHO | 2 4 W7 TO 1 2 4 TI w0 1 2 -4 ul

N
M DC MF SXD LPD XxDD x5G OBC SXR 20C

TRANSMITTED-MARKER TO SENDER

®
00G 489G 506 NSK SK3 SK6

FRAME IDENTIFICATION
IC OC FA FB FC FD FE FF _FG FH

e
DECODER PROGRESS

DECODER PROGRESS

DCB DCB2 ATB GPL ARS TCD TKS RDRL DRL RLT

CHK

® © 6 ¢ o .MARKER PROGRESS

o0 0o O ® © 0 O
CKG RCK TCK TBK GCK THs s®r ATB TB _SG OCK ICK OFK IFK SK
. . MKR.-SOR. TRANSMITTIN .

CKG HTK SMI SMC CK3 CCK CBK NCT NC VCR COPi COP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 6DK IT TC RCRRME RCD RCA HBIf
MARKER PROGRESS

®

AK BK CK CHS A nfG CCT_ TR TIRICONIMT B OSCMRL RLICLA cLB cLC cDA SPA HA HB TA_TB UA_UB TSA ocnaeor
0 5 10 5 20 25 29

. SOURCE OF RECORD L [} [ [ DECODER .
| D M C DT MT TV Cr [TRITRJTRITR2/ 0 1 2 3 4 5 6 7 8 9 10 1l 12 13 14 15 16 I7
TYPE OF R RECORD ‘ MARKER-IT OR COMB. MARKE“ TC
FIF MFT CFROSTIMSTIRTRETSTSOT 06T/ 0 1 2 3 4 5 6 1 8 9o 5 6 71 8 9
TYPE OF RECORD . SDR. FR.TENS . SDR,FRAUNVTS DP SDOR TMFP SDR.
RO_PRO 0 I 2 3 4 5 6 71 8 9|0 1 2 3 4 5 7 9L9zo|z
TRANSLATOR ENGAGED . [ DECOD!“ CONN!CTO“ o
H EM TO TI U0 | 2 3 4 5 6 7 8 UIITO TI T2 U0 | 2 3 4 5 6 7 8 U9y CO | C2
DECODER INPUT CODE -
AO | 2 4 AT BO | 2 4 BT CO | 2 4 CILDO | 2 4 DI EO | 2 4 E FO | 2 4 FI
CODE BARS
AO |2 4 AT BO 1| 2 4 BT CO | 2 4 CI DO | 2 4 D EO | 2 4 E FO I 2 4 FI
DECODER INPUT L ATCH MAGNETS CARD GROUP
3D 6D 6DA VO NVO  NRO CKI CFM PF__ TSA TSB TSC sao[ L2 13 VO NVOCGO | 2 CGd Icsu cs2
DECODER ROUTE ADVANCE MKR. ROUTE ADVANCE

RA RAI_RA2 RA3 GSO GSI GS2 GS3 GS4 GS5 GO Gl G2 G3 GB RLS MB__RO_ROIT ROTC RS| RS3 OF MBR ROR
0GT APP TS [ I 6D TRANSLATOR ® CLASS )

NCA CA4 CAS CA6| IT TC ITcl 0 "1 2]trcjo 1 2|W TO TL w0 1 2 4 7]T0 T o 1 2 4 1

ALTERNATE ROUTE ROUTING INST. l ‘cobC
COLNAC AC AHA AFA|TO | 2 4 T7 U0 | 2 4 ul i 2 4 7]0 1 2 4 71
o CODE CONVERSION
NSK SK3 SK6|HN TN UN HO | 2 4 H1 TO | 2 ‘4 TT. U0 1| 2 4 Ul
l TRUNK BLOCK CONNECTOR TRUNK BLOCNK I [ ) GROUP START o GRO'JP END .
mMJ:Ro TO F T2 U0 | 2 4 ullo 1 2 a 10 TI 2 4 vurlto T B 1 2 4 u?
DECODER ROUTING INSTRUCTIONS o o ) MARKER REGISTRATION-CODE CONVERSION
CC CR RR FOF FMB FROFST PCR NPCR IHN TN UN HO | 2 4 HT TO 1 2 4 TIL U0 I 2 4 U7
MARKER REGISTRATION MKR.-SDR.TRANSMITTED CODE CONVERSION
MB_ RO PRO FOF FMB R0 FsT HLD  WT CLCT ODG 4DG SDGHDGIHO | 2 4 Wl To 1 2 4 T1 YO i 4 y1

[ ]
M DC MF _SxD LPD XDD XSG

TRANSMITTED-MARKER TO SENDER

SXR 20C

®
006 496 506 NSK SK3 SK6

FRAME IDENTIFICATION
IC OC FA FB FC FD FE FF _FG FH

TAOUBLE FOUND OR ACTION TAKEN

DECODER PROGRESS

DECODER PROGRESS

DCB DCBZ ATB GPL ARS TCD TKS RDRL DRL RLT

()
CHK CKG

Htc ¢®r TR TR

[ e O o
AK BK CK CHS A

.mmua PROGRESS

[ ] J
ICONIMT B OSCMRL RL

[ J
CLA CLB CLC cDA sRa HA_HB TA- TB UA UB TSA DGA R6DT]

CKG HTK SMI SMC CK3 CCK CBK NCT NC VCR COPI COP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 6DK IT TC RCRR ME RCD RCA HBI}
MARKER PROGRESS

® °
ncx TCK TBK GCK 1% s® ATB TB SG ocx 1cx orx 1rx SK

MKR .-SDR. TRANSMITTING

BELL TELEPHONE LABORATORIES, INC.

TROUBLE FOUND OR ACTION TAKEN

SECTION A828.13I

FIG. 21B

30 35 40 45 50 55 59
DECODER ¢.°” ™) ] DECODER TIME-OUT MARKER TIME-OUT 1
CA_REC K CRK 60T TRB CF TRL DRL R wT FT0 Mp T80|  Tmc Twi T2 TM3[S8  OFFICE
*———/—\-—Wu.—.m:-) . DATE
TOLL SWITCHING SYSTEM IS IPS T8 ST MS K I JP ILSOLS JS SM SMI SMO TL RCK TKS TR_TRL STRMAL TIF TOF 57
NO, 4A 'C TC § . TB[MS . P
TROUBLE RECORDER CARD |® 1 12 2 4 110 1 2 3 4 5 6 7 8 90N 20 M BTk B
| < Tc[us
i 'UOI.234567aU9202|2223242526272629303!323334353637303955
: ° INCOMING FRAME GROUP INC. SwizCH 54
{ O 1 2 3 4 5 6 1 8 9 0 i1 12 13 i4 15 16 i7 18 19/0 1 2 3 4 6 1 8 9 OOO
: ) SELECT MWAGNLT 53
{ 0 | 2 3 4 5 6 1 8 9 j0o n-12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
i SELECT MAGNET INC. FR.JOUT FR.] T.8. CONN.OUT.CONN. INC. CONN.PREF.CONTROL | JUNCTOR WALKING
| 30 31 32 33 34 35 36 37 38 39| @ o€ £ £ cfo CNE TCB ocB Ice |cHB RPA RTB RTC RTD] S2
] ° OUTGOING FRAME GROUP ouT. swiTeH s TiME
} 0 | 2 3 4 5 6 1 8 9 4o p 12 13 14 15 16 17 18 19/0 1 2 3 4 5 6 7 8 9
! ° " JUNCTOR coNTROL ' e CHANNEL 50
f O I 2 3 4 5 6 1 8 9 40 112 13 14 15 16 47 18 19/L,O0 1 2 3 4 5 6 7 8 L
! . JUNCTOR PATTERN ' CHANNEL R8s
| 0 | 2 3 4 5 6 1 8 9 0 1 I2 I3 I4 IS5 16 17 JPNIRO | 2 3 4 S 6 71 8 R9
! DECODER - MARKER TEST a7
| ]P0 cui2 NCF CHKMSK XPS SMG 5!0[
! R6
‘ RS
r‘ CONT. GROUP CONTROLLER CONTROLLER CONNECTOR - LK. FR-TENS l LK. FR.-UNITS I R4
! A B ¢ 0 € Flo 1+ 2 3 a4 sflo 1 2 3 a4 sfo | 2 4 1]0 1 2 4 1
TRUNK GROUP TRUNK LEVEL SEC.3W. SODR.TYPE R3
: 0 I 2 3 a4 5 6 1 8 9]0 1 2 3 a4 5 6 1 8 9 /A0 Al BO BI DP_MFP 0S
i PREFERENCE SEC.SW.LEVEL R2
‘ A 8 4 D 3 0 I 2 3 a DU DL
CONTROLLER PROGRESS CROSS CONTROLLER TEST RI
TT_FR_GR CLO CLI OT PC DTC OTC PA PB SA SB SC HO HM__ |GX PX SX HXJcLX A B C SR AR NF_TR
: RO
r e
FIG. 21A
30 35 40 a5 50 55
DECODER CROSS IX ‘] ODECODER TIME-OUT MARKER TIMC-OUT
i CA REC 1K CRK 60T TRB CF_TRL DRL RLT L. WT FTD MD TBO|  TMC TMI Tsz S8 OFFICE
MARKER CROSS (X -)
TOLL SWITCHING SYSTEM [ _Is IPS T8 ST MS K O I JP ILSOLS JS SM SMISMO TL RCKTKS TR_TRL STRMRL TIF_TOF 57 DATE
NOl 4A Té rcl [n Y Te|ms ‘ MS s6
| T2 | "2 4 1/0 1 2 3 4 5 6 1 8 9 10 N 12 13 14 15 16 17 I8 19
TROUBLE RECORDER CARD [re—g T ehad- 13 3 2 9
U0 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)S55
° INCOMING FRAME GROUP T INC. SWITCH
0 | 2 3 4 5 6 71 8 9 10 Il 12 13 14 15 le 718 19]0 1 2 3 4 ® 6 71 8 9|54 OOO
. SELECT MAGNET
0 | 2 3 4 5 § 7 8 9 10 1 12 13 14 15 16 17 I8 19 20 21 22 23 24 25 26 27 28 2953
) SELECT MAGNET INC. FR TOUT. FR.[ T.0. CONN.OUT.CONN. INC. CONN| CONN.PREF.CONTROL JUNCTOR WALKING
, 30 31 32 33 34 35 36 37 38 39| E ol o ® o 0 [cno rceocarcalcna RTA A®B RTC RTD] S2
| . OUTGOING FRAME GROUP i OUT. SWITCH TIME
‘ 0 1 2 3 4 5 & 1 8 9 10 Il 12 13 14 15 16 17 18 19/0 1 2 3 4 5 6 1 8 9|5
.JUNCTOI CONTROL ! CHANNEL
0 | 2 3 4 5 6 71 8.9 10 Il 12 13 14 |15 16 17 18 19]L0 I 2 3 4 5 & 1 8 L9]50
. JUNCTOR PATTERN ; . CHANNEL .
0 | 2 3 4 5 6 7 8 9 10 11 12 13 14 15 I6 17 JPNIRO | 2 3 & 6 71 8 RolR®
DECODER - MARKER TEST
s|Leo cui NCF CHKMSK 'xgs_s&&d _ R7
, R6
; RS
CONT. GROUP CONTROLLER CONTROLLER CONNECTOR LK. FR-TENS ] LK.FR.-UNITS l R4
A B C D E Flo i 2 3 &4 5 L2 3 4 5]o 1 2 4 1]0 1 2 & 1
TRUNK GROUP TRUNK LEVEL SEC.SW. ' SOR.TYPE R3
1 0O 1 2 3 4 5 6 71 8 9]0 I 2 3 4 5 6 1 & 9 |AO Al BO Bl DP_MFP 0S5
1‘ PREFERENCE ; SEC. SW.LEVEL R2
| A 8 c 0 E ‘ 0 1 _2 3 a DU DL
CONTROLLER PROGRESS | CROSS CONTROLLER TEST RI
TT FR GR CLO CLI OT PC DrC OTC PA PB_SA SB SC HO HM | |GX PX SX HX|cLx A B C SR AR NF TR
;‘ RO
i

i

FIG. 2I = TROUBLE REGOFéDER CARDS - TROUBLE NO.7

FIGS. 21A & 2IB

PRINTED IN USA



S8

S7
S6
S5
sS4

S3

52
Si

SO
R8
R7
R6

RS

R3
R2
RI
RO

S8
S7

S5

S3

s2
Si

S0
R8
R7
R6

RS

R3
R2
Rl
RO

0 5 10 ) 20 25 29
@ SOURCE OF RECORD Lo oM I DLCODER
D M C DT MT TV CT TRITR2{TRI TR2] 0 1 2 3 4 S 6 7 8 9 10 I 12 13 14 15 16 17
TYPE OF RECORD ) MARKER-1IT OR COMB. MARKER-TC
FIF MFT CFRDSTIMSTI RTRF TST SOT OGT| 0 1 2 3 4 S 6 1 8 9]0 1 2 3 4 S 6 1 8
r_v»T'B?aecoaoI Y SOR. FR TERS ® SDR.FR.UNITS OP SDOR. MFP SOR.
RO PRO 0O I 2 3 4 5 6 1 8 9/0 1 2345678910 210 |2
~ TRANSLATOR ENGAGED 1@ ) DECODER CONNECTOR )
H EM 7O TI UO ) 2 3 4 S5 6 7 8 U9|TO TI T2 UO | 2 3 4 5 6 7 8 U9 CO | C2
DECODER INPUT CODE .
AOQ | 2 4 AT BO | 2 4 BT CO | 2 4 CT DO I 2 4 DT EO | 2 4 ET FO | 2 4 F1
CODE BARS
AO | 2 4 A7 BO | 2 4 BT CO | 2 4 C7 DO | 2 4 D7 EO | 2 4 E7 FO 1 2 4 fF71
DECODER INPUT ] LATCH MAGNETS ] CARD GROUP
3D 60 6DA VO NVO NRO CKI CFM PF TSA TSB TSC 5B80) LI L2 L3 4 VO NVOCGO | 2 CG4 CSI €S2
DECODER ROUTE ADVANCE MKR. ROUTE ADVANCE

RA_RAI RA2 RA3 GSO GSI_GS2 GS3 GS4 GS5 GO Gl

G2 G3 GB RLS MB RO ROIT ROTC

RS| RS3 OF MBR ROR

; TS TP 60 TRANSLATOR € CLASS ry
NCA CA4 GASCA6| IT TC ITC| 0 | 2]TPCJ O I 2| H TOTIL VO ¢ 2 4 1]7T0 T uo 1 2 a4 u1
ALTERNATE ROUTE ROUTING INST, coc
COLCINAC AC AHA AFA|TO I 2 4 T7 U0 | 2 4 U7I 0 I 2 4 1 I 0 | 2 4 1
i [} T - CODL CONVERSION
NSK SK3 SK6|HN TN UN HO | 2 4 H?7 TO I 2 4 T1 U0 1 2 4 U1
I TRUNK BLOCK CONNECTOR TRUNK BLOCK @ ©ROUP START @ GROUP END
DIM| RD JO | T2 U0 | 2 4 UT{O0 | 2 4 1]/T0 TI | 2 -4 UT(TO TI l” | 2 4 U7
DECODER ROUTING INSTRUC TIONS ® o o MARKER REGISTRATION-CODE CONVERSION |
CC CR RR FOF FMB FROFST PCR NPCR HN TN UN HO | 2 4 H7 TO0 | 2 4 T71 LUO 1 2 4 V1
MARKER REGISTRATION ° l WKR.-SDR_ TRANSMITTED CODE CONVERSION
MB RO PRO fOf FMB Fm FST HLD M_QTCLCT ODGADG SDG NDG{HO | 2 4 W7 TO + 2 4 T71 Yo 1 2 4 W1
° TRANSMITTED-MARKER TO SENDER ° I FRAME IDENTIFICATION
M DC MF SXD LPD XDD XSG ﬁ SXR 20C 006 4% 50G NSK SK3 SK6 IC OC FA FB FC FD FE FF FG FH
DECODER PROCRESS

CKG HTK SMI SMC CK3 CCK CBK NCT NC VCRCOP1COP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 6DK IT TC RCRR ME RCD RCA_HBY

DECODER PROGRESS [} MARKER PROGRESS

.MARK!Q PROGRESS MKR.-SOR. TRANSMITTIN

, | J [ ® O [)
DCB DCB2 ATB GPL ARS TCD TKS RDRL DRL ALT CHK CKG ncx TCK TBK GCK TS SO ATB TB G OCK ICK orx IFK_SK
o0 00 © ® ® (3K
AK BK CK CHS A WG ccT ™ TIRICONIMT B OSCMRL RLIcLA cLB cLc cDA SPAHA HB TA T8 ‘UA UB TSA DGAJRE

TROUBLE FOUND OR ACTION TAKEN

TOLL SWITCHING SYSTEM
NO 4A
TROUBLE RECORDER CARD

30 35 40

SECTION A828.13I

FIG. 22 - TROUBLE RECORDER CARD — TROUBLE NO. 8

0 5 10 5 20 25 29
. SOURCE OF RECORD L ] .M I DECODER
D M C DT MT Tv CT TRITRTRITR2} 0 1 2 3 4 5 & 7 8 9 10 N 12 13 14 15 16 |7
TYPE OF RECORD . . MARKER-IT OR COMB. MARKER-TC
FIF MFT CFROSTIMSTIRTRFTSTSOT  0GT| 0 | 2 3 4 5 6 1 8 9 I 0 1 2 3 4 5 6 9
TYPE OF RECORD ' SDR. FR.TENS . SDR.FR.UNITS :[ DP SDR. MFP SDR.
RO _PRO 0 | 2 3 4 5 6 1 8 90 1 2 3 4 5 6 1 8 9]0 ® 2/0 1 2
TRANSLATO‘L[NGAGtD . . DECODER CONNECTOR . -
H EM TO TI U0 | 2 3 4 5 6 7 8 U9|TO TI T2 UO | 2 3 4 5 6 7 8 U9 CO | C2
' DECODER INPUT CODE
AO | 2 4 A7 BO | 2 4 BT CO | 2 4 CI DO | 2 4 DO EO | 2 4 E1 FO | 2 4 F1
CODE BARS
AO | 2 4 AT BO | 2 4 BT CO | 2 4 CI DO | 2 4 D1 EO | 2 4 EI FO 1 2 4 f1
DECODER INPUT L ATCH MAGNETS CARD GROUP I
30 60 6DA VO NVO  NRO CKI CFM PF TSA TSB TSC 580] LI L2 L3 L4 VO NVOCGO | 2 CG4 (Y
DECODER ROUTE ADVANCE MKR ROUTE ADVANCE
RA RAI RA2 RA3 GSO GSI GS2 GS3 054 GS5 GO _ Gl cz 63 _GB RLS MB__RO ROIT ROTC RSI RS3 OF MBR ROR
OGT APP 60 TRANSLATOR l . CLASS . .
NCA CA4 CAS CAB| IT TC ITC| 0 2 |te 0 2]H 1O TIL WO 1 2 71011 uo 12 4 U1
ALT!RNATE ROUTE . ROUTING INST. ‘coC
r.ouiuac AC AHAAFA|TO 1 2 4 TT. U0 | 2 4 ul 0 I 2 4 1]0 1 2 a4 1
. CODE CONVERSION
NSK SK3 SK6{HN TN UN HO | 2 4 . H1 TO | 2 4 T1 U0 | 2 4 Ul
TRUNK BLOCK CONNECT(R TRUNK BLOCK l GROUP START . . . GROUP END . .
mmlao 70 1 T2 U0 1 2 4 vurlo 1 2 4 7]TO TL VO I 2 4 u7|TO TI L0 | 2 4 U7
DECODER ROUTING INSTRUC TIONS . . . MARKER REGISTRATION-CODE CONVERSION
CC CR RR FOF FMB FROFST PCR NPCR IHN TN UN HO | 2 4 HI TO 1 2 4 T1-U0 I 2 4 ul
MARKER REGISTRATION MKR.-SDR. TRANSMITTED CODE CONVERSION
MB RO PRO FOF FMB MO FST HLD  MLCT CLCT ODG 4DG 50G NDG{HO | 2 4 H? TO | 2 4 TI Yo | 4 1
. TRANSMITTED-MARKER TO SENDER FRAME IDENTIFICATION
M DC MF SXD LPD XDD XSG DB sxR 20 0BG 4DG 5DG NIK K3 SK6 IC OC FA FB FC FD FE FF FG FH
ODECODER PROGRESS
CKG HTK SMI SMC CK3 CCK CBK NCT NC_VCR COPI COP2 ARST CAK HBA SMCO TID TBY DBS RHC R6D TCK 6DK IT TC RCRRME RCD RCA HBI|
DECODER PROGRESS l . . . . MARKER PROGRESS . . . .
DCBDCB2 ATB GPL ARS TCD TKS RDRL DRL RLT CHK CKG RCK TCK TBK GCk 1R & :ra :3.73.360“ ICK OFK IFK SK
@ MARKER PROGRESS ) r. .Mka.-soav RAN [ ®
y ~ & c%s % P ccr A TRicom S B 0StMRL RUIchA LB cLc COA @A HA HB TA TB UA UB TSA ocn[usor

BELL TELEPHONE LABORATORIES, INC.

TROUBLE FOUND OR ACTION TAKEN

TOLL SWITCHING SYSTEM
NO 4A
TROUBLE RECORDER CARD

as 50 55 59
COD(I CROSS (X -) DECODER TIME-OUT MARKER TIME-OVUT
CA REC IK CRK 60T TRB CF TRL DRL RLT | WT FTD MD T80|  TMC TMi T2 TM3f S8  OFFICE
UARKER CRO®S (X -) DATE
Is _1ps 18_ST us K O 1 JP ILSOLS JS SM SMISMO TL RCKTKS TR TRL STRMAL TIF TOF s7
rc TC [ Talus . vt 56
® T2 9 2 710 1+ 2 3 4 5 6 1 8 9 10 W 12 13 14 15 16 s 19
Tc Tclus [ 3 .
uo.234507auozozlzzzsuzszsu20293034323334353637303955
) INCOMING FRAME GROUP , | " INC. SwiTCH s4
0 I 2 3 4 5 6 1 8 9 (0 11 12 13 14 15 16 17 8 19]0 1 2 3 4 5 6 1 8 OOO
. SCLECT MAGNET s3
0 1| 2 3 4 5 6 1 8 9 jo I 12 13 14 15 18 17 18 19 20 21 22 23 24 25 26 27 28 29|
SELECT MAGRET INC FAJOUT FR]T 0. CoN H.OUT.CONN. INC. CONN| CONN.PREF.CONTROL- | JUNCTOR WALKING
30 31 32 33 34 35 36 37 3 9| O|® o ¢ 2 4 CNE_TCB OCB ICB|CHB RTA R RTC RTD] S2
| [ OUTGOING FRAME GROUP OUT. SWITCH S| TiME
0 | 2 3 4 5 6 .1 8 g 0 Il 12 13 14 15 16 17 18 9]0 1 2 3 4 5 6 1 8 9
) .JUNCYO. CONTROL CHANNEL SO
0 | 2 3 4 5 6 1 8 9 40 1 12 i3 14 15 16 17 18 19{L0 ) 2 3 4 5 6 17 8 L
. JUNCTOR PATTERN . CHANNEL Re
0 1 2 3 4 5 6 1 8 9 10 1 |2 I3 I14 15 16 17 JPNIRO | 2 3 4 5 6 1 8 R9
DECODER - MARKER TEST R R7
x|LPo cuiz NCF CHKMSK XP$ SMG S!ﬁbl
R6
‘ RS
CONT. GROUP CONTROLLER CONTROLLCR CONNECTOR LK.FR-TENS l LK. FR.-UNITS l R4
A B C D E FlO 1 2 3 & s lo | 2 3 4 s5i0 | 2 4 1l0 1 2 & 1
TRUNK GROUP TRUNK LEVEL ‘SEC.SW. SOR.TYPE R3
0 1 2 3 4 5 6 1 8 9]0 1 2 3 &4 5 6 1 8 9la0 Al BO BI DP_MFP 0
PREFERENCE SEC.SW.LEVEL R2
A8 c ) £ 0 I 2 3 a DU DL
CONTROLLER PROGRESS CROSS CONTROLLER TEST R'
TT FR GR CLO CLI OT PC -DTCOTC PA PB SA 58 SC HO HM GX_PX SX _HX|CLX A B _C SR AR_NF_TR
‘ RO
30 35 40 45 50 55 59
DECODER CROSS ‘l =) DECODER TIME-OUT . MARKER TIME-OUT
CA REC 1K CRK 60T TRB CF_TRL DAL RLT WT FTD MD TBO|  TmcC Tmi TR TM3] S&  OFFICE
MARKER CRO%S (X -) k DATE
X 1S IPS TB ST MS K O I JP ILS OLS JS SM SMI SMO TL RCK TKS TR_TRL STRMRL TIF TOF s7
TC TCI ITI . TB|MS MS
L IRERY) | 2 4 1/0 t 2 3 4 5 & 1 8 9 10 1 12 13 14 15 16 17 18 19|56
TC . TC{mMS MS
VO | 2 3 a4 5 6 7 8 UI|M 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39)S55
. INCOMING "_ AME GROUP ) INC. SWITCH
0 | 2 3 4 5 6 1 8 9 10 Il 2 13 14 15 16 17 18 19]0 1 2 3 4 @ ¢ 7 8 9|54 OOO
[] SELECT MAGNET
0 1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17 I8 19 20 21 22 23 24 25 26 27 28 29|53
SELECT MAGNET INC.FR.IOUT. FR.[T.B.CONN.OUT.CONN. INC. CONN] CONN.PREF.CONTROL JUNCTOR WALKING
30 31 32 33 34 35 36 37 38 39/ E ®]® ot @ ¢ ® £ @ |MWcN rcaocarce]cna RTA RTB RTC ABb] S2
. OUTGOING FRAME GROUP OUT. SWITCH Tl“{
0 | 2 3 4 5 6 1 8 9 10 1 42 i3 14 15 16 17 18 9]0 1 2 3 4 5 6 1 8 9]S!
. . JUNCTOR CONTROL . CHANNEL
0 | 2 3 4 5 6 1 8 9 10 1 12 13 14 i5 (5 17 18 19[Lo 1 2 3 4 5 6 1 8 L9]SO
. JUNCTOR PATTERN CHANNEL
0 | 2 3 4 5 6 7 8 9 10 112 I3 14 15 I (7 JPNRO | 2 3 4 5 6 1 _8 Ro|RS
DECODER-MARKER TEST
> [LPo cLi2 NCF CHK MSK ‘XMML R7
R6
RS
CONT. GROU?P QONT.OLLC. CONTROLLER CONNECTOR l LK FR-TENS LK. FR.-UNITS
A_B C D E Flo 1 2 3 4 5{0 1 2 3 4 5]o | 2 4 1 Io I 2 & 1J Ra
TRUNK GROUP TRUNK LEVEL SEC.SW. SOR TYPE R3
0 | _2 3 4 s g 71 8 9|0 1 2 3 4 5 § 1 8 9la0 A BO BI DP MFP 05
PREFERENCE SEC SW.LEVEL 8 RZ
A 8 < D 3 0 12 3 a
CONTROLLER PROGRESS CROSS CONTROLLER TEST R
TT FR GR CLO CLI OT PC DTCOTC_PA _PB_SA SB SC HO HM ch PX_SX HX|CLX A B C SR AR NF TR !
- ‘ RO

FIG. 23 — TROUBLE RECORDER CARD — TROUBLE NO.9

FIGS. 22 & 23
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