BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 201-901-301
Issue 2, July 1978

BILLING DATA TRANSMITTER
TROUBLE SECTIONALIZING

CONTENTS PAGE
1. GENERAL e e e e e e e e e 1
2. APPARATUS e e e e e e e 2
3. TROUBLE-LOCATING FLOWCHART . . . 2
4. TAKING EQUIPMENT OUT OF SERVICE . 2

A. Procedure for Transferring Primary/
Secondary Status of Recorder Ports . 2

B. Procedure for Removing an ENCODER
or an ENCODER Control Board From
Service e e e e e e e e e 3

C. Procedure for Removing a Data Link
From Service e e e e e e 3

D. Procedure for Removing a Recorder
Control Board From Service e 3

E. Procedure for Removing a Power
Converter From Service . . . . . 3

F. Procedure for Replacing ENCODER
Components e e e

G. Procedure for Replacing Display Boards

1. GENERAL

1.01 This section provides procedures for isolating

trouble conditions associated with the billing
data transmitter (BDT) portion of a No. 5 crossbar
office with a master test frame, step-by-step
centralized automatic message accounting (CAMA),
No. 1 crossbar, No. 4A toll, crossbhar tandem, or
a step-by-step automatic message accounting (SAMA)
office.

1.02 This section is reissued to include No. 1

crossbar, No. 4A toll, crossbar tandem, and
step-by-step offices. Since this reissue covers a
general revision, arrows ordinarily used to indicate
changes have been omitted.

1.03 Trouble indications will be provided from

trouble recorder cards, alarms, and associated
light emitting diodes (LEDs) at the BDT, and
telephone calls from No. 1 Automatic Message
Accounting Recording Center (No. 1 AMARC)
personnel.

1.04 Before any of the plug-in components

of the BDT may be removed from
their respective connectors, the power
supply to the particular component must
be removed. Some components of the BDT
(ENCODER control [ECDR] boards, recorder control
[RCDR] boards, power converters, and display
boards) are equipped with power switches to permit
removal of power before disengaging or engaging
the unit. Power switches are not provided on
other BDT components (scan boards, distribute
boards, ENCODER components, program controllers,
and data sets). @When it is necessary to
remove a component of a BDT not provided
with a power switch, the other ENCODER
must be made primary to all recorder
ports (see paragraph 4.01). Once the ENCODER
associated with the plug-in unit to be replaced has
been made secondary to all recorders in the BDT,
set POWER switch on the secondary ECDR board
to OFF. With the ENCODER powered down,
associated plug-in components may then be removed.
The physical locations of the ENCODER components
and the control and display boards are shown in
Fig. 1, 2, and 3.

1.05 The trouble record presently produced in
CAMA and local automatic message accounting
(LAMA) offices will have additional information in
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SECTION 201-901-301

offices equipped with BDT. This additional
information will indicate: '
(a) A through F digits scanned by the ENCODER
(EA 0-2, EB 0-7, EC 0-7, ED 0-7, EE 0-7,
and EF 0-7 on trouble recorder cards and trouble
indicator panels; EA 0-3, EB 0-9, EC 0-9, ED
0-9, EE 0-9, and EF 0-9 on trouble ticketer
tickets).

(b) Whether a control lead failure (CLF) was
detected.

(¢) Which ENCODER (ENC 0 or ENC 1) was
primary.

1.06 Spare plug-in units should be stocked locally.

It is recommended that each BDT location
stock a minimum of:

(a) Two 202T data sets at a central location
for up to ten BDTs

(b) Two 202S data sets at a central location
for up to ten BDTs

(¢c) Onme programmable controller (procon) and
one set of procon circuit packs (Table A) at

a central location for up to ten BDTs

(d) One fully equipped ENCODER (including a
procon) and one 132T power converter per

telephone company or operating area

(e) Circuit packs in accordance with Table B at
a central location for up to ten BDTs.

2. APPARATUS

2.01 Maintenance spare plug-in units (see paragraph
1.06).

2.02 723A Tool (for removing A1068 circuit packs).

2.03 T748A Tool (for removing JW364, JW365,
and JW366 circuit packs).

2.04 Card Puller Assembly 841571284 (for removing
data sets not equipped with a handle).

2.05 KS-14510 L11 volt-ohm-milliammeter or
equivalent.
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3. TROUBLE-LOCATING FLOWCHART

3.01 Fig. 4 through Fig. 40 comprise a

trouble-locating guide that may be used
when BDT experiences a trouble. Trouble in the
BDT may be indicated by major or minor alarms
or trouble records.

3.02 Precautions in paragraphs 1.04 and 4.01
should be observed when troubleshooting
the BDT.

3.03 When an ENCODER is out of service, high

priority should be given to the restoral of
the ENCODER to service, since the handling of
all billing traffic associated with the BDT is now
handled by one ENCODER.

3.04 When a dedicated data link failure occurs,

the No. 1 AMARC will attempt to substitute
a dialed backup link. Since the No. 1 AMARC has
only two backup links for use with all the offices
it serves, it is necessary to expedite the restoral
of data links.

. 3.05 Fig. 41, 42, and 43 contain information used

for interpreting LED designations on the
display panel. These LEDs will supply data and
control lead status and trouble numbers. This
information is used when performing recorder tests
and also when trouble sectionalizing. The LED
display is activated by setting the POWER switches
on the display boards to ON and setting a DISPLAY
switch on a RCDR board to A or B, or an ECDR
board DISPLAY switch to ON. The DISPLAY
switches should be set to OFF when observations
are not being made.

4. TAKING EQUIPMENT OUT OF SERVICE

A. Procedure for Transferring the Primary/Secondary
Status of Recorder Ports

401 At RCDR board for recorder port(s) to be
transferred, set RUN switch to other
ENCODER position (0/1).

Caution: Do not operate a RUN switch
while an XFR LED is lighted on an
ENCODER control board.

4.02 A successful transfer of a recorder is indicated
when the XFR LED on the ECDR board of
the originally assigned primary ENCODER is



extinguished, and the RUN LED is lighted on the
RCDR board for the new primary ENCODER.

B. Procedure for Removing an ENCODER or an
ENCODER Control Board From Service

4.03 Notify No. 1 AMARC, then set the primary

status (at recorder control boards) of all
recorder ports to the other ENCODER (see
paragraphs 4.01 and 4.02).

404 At the ECDR board for the ENCODER to
be removed from service, set the POWER
gwiteh to OFF.

Note: Before restoring an ENCODER to
service, allow it to run as secondary to all
associated recorder ports for two to three
minutes. When restoring an ENCODER to
service, set the RUN switch on the RCDR
boards so that each ENCODER will be primary
to 50 percent of the billing traffic of the
recorders.

C. Procedure for Removing a Data Link From Service

405 Notify No. 1 AMARC; then remove the
associated ENCODER from service (see
paragraphs 4.03 and 4.04).

Note: Test procedures for 202T and 202S
data sets are covered in Sections 592-031-500
and 592-028-500.

Note: If No. 1 AMARC detects a data link
failure, it will attempt to transfer the associated
ENCODER to the backup data link.

4,06 If data link trouble proves to be a faulty

data set, options and straps must be set on
the replacement data set according to Table C
before placing in service.

D. Procedure for Removing a Recorder Control Board
From Service

407 At the master test frame or office test

frame, check that emergency recorder is not
in service by observing that there are no plugs in
any recorder transfer jacks.

ISS 2, SECTION 201-901-301

4.08 Insert a make-busy plug into the recorder

transfer jack of recorder under test. Transfer
of the recorder will be indicated by the lighted
EW lamp at the emergency recorder frame.

4.09 At the RCDR board for the recorder under
test, set the POWER switch to OFF.

Note: Before restoring a recorder to service,
an operation test should be performed to
verify continuity between the recorder and
BDT (see Section 201-901-501 for recorder
tests).

E. Procedure for Removing a Power Converter From
Service

4.10 Remove associated ENCODER from service
(see paragraphs 4.03 and 4.04).

Note: Prior to removing a defective power
converter from service, the following action
should be taken. Set the POWER switch on
the ECDR board to ON. Set the power switch
on the power converter to OFF for approximately
1 minute; then set the power switch to ON.
If the ALM LED lights, or if voltages at the
test points on the power converter are not
at an acceptable level, proceed to paragraph
411. If the power converter functions are
normal after the preceding action, restore
the ENCODER to service.

4.11 At power converter to be removed, raise

designation strip and set power switch to
OFF. Using handle provided, remove power
converter and replace with the maintenance
spare.

Note: Power switch on a power converter
must be in the OFF position before removing
or installing the converter.

F. Procedure for Replacing ENCODER Components

4.12 Before replacing procon, procon boards, scan

boards, distribute boards, interface, memory,
or I/0 circuit boards, remove the ENCODER from
service (see paragraphs 4.03 and 4.04).
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Note: Before removing a procon, remove
connectorized cabling on rear of procon and
four mounting screws on face of procon.

G. Procedure for Replacing Display Boards

4.13 Before removing or inserting a display board,
set POWER switch on the display board to

OFF.

TABLE A

PROCON CIRCUIT PACKS

DMU
CUB

PSU1
PSU2
PSU3

ED-4C055-30 G2
ED-4C056-30 G4
ED-4C058-30 G3, G4 w/program PKA A-22
ED-4C058-30 G3, G4 w/program PKA A -22
ED-4C058-30 G3, G4 w/program PKAA-22
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TABLE B

SPARE CIRCUIT PACKS

CIRCUIT PACK

5 BDTs*

10 BDTs*

15 BDTs*

A1068
A1074
A1148
FB594
FB598
FB602
FB603
FC319
FC320
FC321
FC335
JW364
JW365
JW366

w

D NN W N W

NN WD W

W

N DN W NN WD NN W ON A

~

OON R NN B DD W DN SO N

* Assumes an average of 8 recorders per BDT.
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TABLE C

DATA SET OPTIONS

202§
FUNCTION SWITCH CONTACT SETTINGS
Transmit Line Signal at —6 dBm S8 Switch
Closed—2,5,8,9
Open—4,6,7
Reverse Channel-Out S3 Switch
Closed—1,3
Soft Turn Off Interval S2 Switch
Open—3,4,9,0
Fast Carrier Detection-In 52 Switch
Open—5
Clear to Send Interval (30 ms) S2 Switch
Closed—7
Open—6
Automatic Answer-In S2 Switch
Closed—38
Local Copy-Out 2028 S2 Switch
LI Open—1
2028 S2 Switch
LIA Closed—1
Clamp-In 2028 S2 Switch
LI Open—2
Condition of CC (DSR) During | 202S
Analog Loop Back-Off LIA
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TABLE C (Contd)

DATA SET OPTIONS
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2027

FUNCTION

SWITCH CONTACT SETTINGS

2-Wire Channel

Without Reverse
Channel

S3 Switch
Closed—1,3,6,7
Open—2,4,5,8,9,0

Local Copy-Out S2 Switch
Open—1
Soft Turn Off S2 Switch
Interval Open—3,4,9,0
Clear To Send S2 Switch
Interval (30 ms) Closed—7
Open—6
4-Wire Channel S8 Switch

Closed—3,4,8,9,0
Open—1,2,5,6,7

S2 Switeh
Closed—1
Soft Turn Off S2 Switch
Interval Closed—4
Open—3,9,0
Clear To Send S2 Switeh
Interval (8 ms) Open—6,7
Control by Data Aux Set 828 Type-Out S2 Switch
Closed—8
Clamp-In S2 Switch
Open—2

Carrier Detection Reset-Out

Install E22-E23 Strap

Continuous Carrier May Be Out

In or Out Depending on

Install E25-E26 Strap

Local Considerations In

Install E24-E25 Strap

Fast Carrier Detection-In

S2 Switch
Open—5
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SCAN AND DISTRIBUTE POINT CIRCUIT BOARD LOCATION

ENCODER

RECORDER PORT

RECORDER PORT

LEVEL 10

LEVEL 6
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EMER RCDR 0,1 2,3
TN TN TN TN TN
4 3 2 1 0 SP | AOjA1 | A2 |ON |SP | AO|A1 | A2 | ON
SP A0 Al A2 ON
TN TN TN TN TN
9 8 7 6 5 P1 | ck|RsT | DPL | PO | P1 | CK|RST | DPL | PO
P1 CK RST DPL PO
EIU EIU ALM TBL
0 1 EM MTP PTY | TPIP | MTP PTY | TPIP
MTP PTY TPIP
TBL TBL TBL TBL TBL
4 3 2 1 0 Bl | B2|B4 |B7 |BOo |B1 | B2|B4 |B7 |BO
Bl B2 B4 B7 BO
TBL TBL TBL TBL TBL
9 8 7 6 5 c1 | c2lca |c7 |co Jec1 | c2ica |cT O
c1 | c2 c4 C7 Co
OK OK OK OK DPL
0 1 2 3 B D1 | pD2|p4 | D7 |DO | D1 | D2|D4 | D7 | DO
D1 D2 D4 D7 DO
OK OK OK OK DPL
4 5 6 7 E El | E2|E4 |E7 [{EO | E1 | E2|E4 |E7 |EO
El E2 E4 E7 EO
OK OK OK
8 9 EM F1 | F2{F4 | F7 |Fo | F1 | F2|F4 | F7 | FO
F1 F2 F4 F7 FO
3 5 7 8 9 SLOT 12 13 14 15 16
DISTRIBUTE POINTS RECORDER PORT RECORDER PORT RECORDER PORT
4,5 6,7 8,9
g)K (2)K gK gK Cco c2 c7 sp | Aol a1 | A2 | on | sp | aola1 | a2 |on|sp | aolar | a2 | oN
1 c4 XFR '
?K gK gK (33K C P1 CK| RST| DPL| PO P1 CK| RST | DPL | PO P1 CK |RST | DPL | PO
D
SK gK SK gK DO D2 7 MTP pTY | TPIP| MTP PTY | TPIP| MTP PTY | TPIP
gK g:K <5)K <7)K D1 D4 IZNIT Bl | B2{B4 | BT | BoO | B1 | B2{B4 [ B7 |B0 | Bi | B2|B4 |B7 | BO
OK OK CK CK EO E2 E7
8 EM 5 M c1 | c2fca | ¢ {co lc1| c2lce | ¢t |co |c1| c2lca |c7 |co
SK MN gK CLF E1l E4 IlNIT D1 D2| D4 D7 DO D1 D2| D4 D7 DO D1 D2 | D4 D7 DO
BO B2 B7 Al FO F2 F7 El1 | E2|E4 | E7 | B0 | E1 | E2|E4 [ E7 [EO | E1 | E2|E4 |E7 | EO
Bl B4 A0 A2 F1 F4 T F1 | r2|F4 | 77 | Fo V F1 | F2|F4 | F7 | Fo | F1 | F2 |F4¢ | F7 | FO
2 4 6 8 SLOT 10 12 14 16 18 19 2 21 22 23 24 25 2 27 28 29 30 31 82

Fig. 1—Scan and Distribute Point Circuit Board
Location
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SCANNER MATRIX

X
SN

ol

/

- L
DISTRIBUTOR INTERFACE
MATRIX MEMORY, I/0

Fig. 2—ENCODER

Page 11



SECTION 201-901-301

ENCODER |
RECORDER CONTROL DISPLAY Ve \
\ BOARDS CONTROL 202§ 2027
/ pORT 6 PORT7  PORT 8  PORT 9 BOARD DATA SET  DATA SET

[ e e

il

NN NI N
DD

& SR 5 CONTROL  202S 202T

PORT | PORT BOARD DATA SET  DATA SET
\ /

PORT O PORT 2 PORT 4 PORT EM ENCODER O

Fig. 3—Display and Control Panel
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[2] ONE FAIL LED
LIGHTED ON RCDR
————p»l BOARD. MN ALM LED B
LIGHTED ON ONE
ECOR BOARD

[3] BOTH FAIL LEDS
LIGHTED ON ONE RCOR

N S m

LIGHTED ON BOTH ECOR

BOARDS
[1] WHAT IS [4] ONLY MN ALM
ALARM CONDITION £ LIGHTED ON ONE OR

[S] MJ ALM LED

LIGHTED ON ECOR BOARD
F——®{man o mvee | 2
LIGHTED

[6] TRANSVERTER OR
RECORDER TAKING
" TROUBLE RECORD DUE

T0 PTC TIMEOUT

Fig. 4—BDT Alarms

[1] AT RCOR BOARD WITH
LIGHTED FAIL LED, SET
DISPLAY SHITCH TO B.
READ TROUBLE NUMBER
ON DISPLAY BOARD | o FIG. 10

©W
[=]

HlE é

[
n

p{ FIG. 11

E

35
A
TROUBLE NUMBER m
DISPLAYED

i

[

FIG. 17

Fig. 5—Minor Alarm, One FAIL LED Lighted on RCDR Board
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[1] AT RCDR BOARD WITH

LIGHTED FALL LED, SET

DISPLAY SWITCH 1O B.
LE NUMBER

é@

w
n

.

ON DISPLAY BOARDS FOR
BOTH ENCODERS

&

[2] ARE TROUBLE EENG o)
MUMBERS DISPLAYED [4] WHAT IS (Fie. 13)
THE SAME FOR TROUBLE NUMBER

BOTH ENCODERS DISPLAYED %

«w
~

ba

{3] DOUBLE TROUBLE,
TREAT EACH TROUBLE
SEPARATELY

FIG. 17

Fig. 6—Minor Alarm, Both FAIL LEDS Lighted on One RCDR Board

[1] SET DISPLAY
SWITCH OF BOTH
ECDR BOARDS
TOON

[2] IS MN ALM LED

LIGHTED ON ONE oNE
OR BOTH ECOR

BOARDS

o~
pry

406

BOTH

[3] ARE TROUBLE
NUMBERS DISPLAYED
THE SAME FOR BOTH
ENCODERS

[5] WAT IS
TROUBLE MUMBER
DISPLAYED

w0
-

o
B

40t

[4] DOUBLE
TROUBLE, TREAT
EACH TROUBLE
SEPARATELY

Fig. 7—Minor Alarm, Only on One or Both ECDR Boards
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[1] SEE CAUTION. AT
RCDR BOARDS IN THIS
BDY, SET RUN SWITCHES
TO ASSIGN ENCODER WITH
ALARM AS SECONDARY TO
ALL RECORDERS

[2] IS THERE A
FUSE OR POWER
CONVERTER FAILURE
LED LIGHTED

CAUTION
DO NOT RESET RUN
SWITCH ON RCDR
BOARD WHILE XFR
LED IS LIGHTED
ON AN ECOR BOARD

NS N N NN

AN NN

[8] SET AUTO
INIT SWITCH
T0 OFF

ISS 2, SECTION 201-901-301

2, SLOTS

[3] ARE ANY FAULT
INDICATOR LEDS

OTHER THAN SANITY LED
LIGHTED ON ENCODER
CONTROL UNIT (LEVEL

2 THRU 16)

YES

(FI6. 23)

( FIG. 33)

[4] WHAT IS POSITION
OF AUTO INIT SWITCH
ON ECOR BOARD WITH
LIGHTED MJ ALM LED

OFF

YES

on (ster s )
(5] DID

ENCODER FULLY
INITIALIZE

YES

[7] NEXT
FATLURE

OCCURS

[6] A TRANSIENT ERROR
IS PRESENT. RECORD
ENCODER DISPLAY. IF
REPEATED FAILURES OCCUR,
SET AUTO_INIT SWITCH OF
ASSOCTATED ECOR BOARD
T0 OFF -

[4.]
w

[10] NOTIFY
NO. 1 AMARC

TROUBLE NUMBER
RECORDED ON

[8] SET AUTQ
INIT SWITCH
T0 ON, THEN
SET"TC OFF

NEXT FAILURE
— |

7

o
n

’

-
-

:

-
(-]

é

-
a

;

-
L]

éag

-
n

FIG. 27

i

Fig. 8—Major Alarm

OF SLOW
POLLING RATE
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[1] AT RCOR BOARD
ASSOCIATED WITH RECORDER
NOTED ON TROUBLE RECORD, \ NO R

BOTH ENCODERS
READ BAD DATA

IS FAIL LED LIGHTED FOR >
ENCODER INDICATED ON
TROUBLE RECORD

YES

[4] PRIMARY
ENCODER DIGIT
LEAD CIRCUITRY
IS DEFECTIVE
{NOTES)

NOTES

1. SHORTED DIGIT LEAD WIRING
WITHIN DAC, OR BETWEEN
BDT AND WIRING

2. OPEN DIGIT LEAD WIRING
BETWEEN BOT AND RECORDER

3. RECORDER, TRANSVERTER, OR
CII WHICH IS MUTILATING
THE DIGIT LEADS

[2] ON TROUBLE RECORD COMPARE
A THROUGH F PRIME DIGITS WITH
A THROUGH F BDT DIGITS (SEE
F16. 25) T3 DETERMINE WHICH
DIGIT IS FAILING (SEE NOTE
FOR POSSIBLE CAUSES OF DIGIT
LEAD FAILURE)

[3] IF TROUBLE CANNOT
BE DETERMINED FROM
TROUBLE RECORD,
PERFORM OPERATION TEST
IN SECTION 201-801-501

Fig. 9—Recorder or Transverter Taking Trouble Record Showing PT Time-out

[1] SET ALL DISPLAY SWITCHES

[4] TN_ LED OR EIU_ LED
SHOULD BE LIGHTED FOR RECORDER
TRANSFERRED- TO EMERGENCY
RECORDER. TROUBLE IS INDICATED

ON RCDR BOARDS 10 OFF

[2) SET POMER SWITCH ON
DISPLAY BOARDS TO ON

ARE LIGHTED, OR IF MORE THAN

ONE TN LED OR EIU LED IS

[3] SET DISPLAY SWITCH ON LIGHTED -

ECOR™BOARDS TO ON

WHEN NO TN_ LEDS OR EIU_ LEDS |

TABLE R
TN SCAN POINTS
LEVEL 10
SLOT
2 3 4 5 []
TNO| TNG | TN7 | TNG | TNS
™| wns | T2 | TN1 | ThO

[6] CHECK FOR

(A) DEFECTIVE WIRING
FROM DAC TERMINAL STRIP
TO TN LEAD IN QUESTION
(IF"0/12 INDICATION)
(B) DEFECTIVE TN SCAN
BOTH POINT (TABLE A)

(6] IS TROUBLE
INDICATED ON
ONE OR BOTH
ENCODERS

_4[7] PROBLEM EXISTS IN
TN WIRING OR ASSOCIATED
RECORDER CIRCUITRY,
OR EIU WIRING TO OTHER
BOTS IN THIS OFFICE

Fig. 10—Trouble Number 30, TN/EIU Check Failed 1/12 (Should Occur Only on EM RCDR Port) (Sheet 1 of

2
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RECORDER AND

RECORDER CONNECTOR CKT

ISS 2, SECTION 201-901-301

F N

TERM 36

TS (BDT)

TABLE B
TCONNECT | 10 SYSTEM | FOR RECORDER ASSOC WITH |
JW3BE TERM | SCAN POINT | RECORDER SCAN PORT
204 TNO 0
1ST 205 ™1 1
JW366 [ 208 TN2 2
207 TN3 3
204 TNG 4
oND | 205 NS 5
JW366 | 208 TNG 3
207 N7 7
204 TNS 8
app [ 205 NS 9
Ju3es | 206| NOT USED
207| NOT USED

Fig. 10—Trouble Number 30, TN/EIU Check Failed 1/12

2)

EIU1 OF BOT1

10 BOTH " ENCODER
ENCODERS SYSTEM SCAN
PORT
™ ®
ETUD
EIUO TO OTHER BILLING
TERMINAL 13 1) DATA TRANSMITTERS
ON TS (REM, RO-9) E1u1 EIU1 IN SAME OFFICE
ON DAC UNIT S (TABLE C)
T0 BOTH
DISPLAY BOARD ENCODERS
DPLY
P/O JW366
(TABLE A) 70 OTHER '
ENCODER
CRO
204 P JM3s8 SYSTEM SCAN
PORT
205 | ORf EIu- I
‘ ot 203 (TABLE C) A
(tasLe 8] | 208 | P ®
CR3 OTHER BILLING DATA
207 L 5 TRANSMITTERS
IN SAME OFFICE
TABLE C
CONNECT "A" | g SCAN POINT
LEAD OF
EIUD OF BDT! AND
BOT 0 EIUD OF BOT2
EIU? OF BDTO AND
BOT 1 EIU1 OF BDT2
a0t 2 EIUO OF BOTO AND

(Should Occur Only on

EM RCDR Port) (Sheet 2 of
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[1] TAKE AFFECTED RECORDER
QUT OF SERVICE

[2] SET ALL DISPLAY SWITCHES

ON RCOR BOARDS 10 OFF [B] CHECK FOR

(A) GPEN WIRING FROM
ONE DAC TERMINAL STRIP

| TO SCAN BOARD

(B) DEFECTIVE ON SCAN
POINT (TABLE)

[5] IS FAILURE
NOTED ON ONE
OR BOTH

[3] SET POMER SWITCH ON ALL ENCODERS

DISPLAY BOARDS TG ON

TABLE
(4] SET DISPLAY SWITCH ON ON SCAN POINT
ECOR BOARDS 10 ON (7] PrOBLEW 15 GPEN CIRCUIT BOARD LOCATION
ON LEAD WIRING TO THE RCOR | ever | sior
ENCODER OR DIRTY PORT
CONTACTS SUPPLYING 0, 1 0 | i
SRV TO THE O 2.8 10 16
4,6 8 22
6, 7| 6 27
8.9 6 32
M 10 6

ENCODER
=1 TO BOTH
RECORDER AND ENCODERS RECORDER
RECORDER SCAN PORTS
CONNECTOR CKT (0-9, EM)

ON

«—{] = /:3 :\ —3

TS (REM, RO-9)
TS (BDT) ON DAC UNIT

Fig. 11 —Trouble Number 32, ON Stuck at 0 Audit
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[1] TAKE AFFECTED RECORDER
OUT OF SERVICE
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{2] SET ALL DISPLAY SWITCHES
ON RCDR BOARDS 10 QFF

[3] SET POMER SWITCH ON ALL
DISPLAY BOARDS TO ON

[4] SET DISPLAY SWITCH ON
ECDR” BOARDS TO ON

[6] CHECK FOR

[5] IS FATLURE (A) OPEN SP LEAD

NOTED ON ONE WIRING FROM

OR BOTH DAC

ENCODERS (B) DEFECTIVE SP
SCAN POINT
(TABLE)

TABLE
SP SCAN POINT
CIRCUIT BOARD LOCATION
ggg’; LEVEL | stoT
0.1 ]| 10 7
2.3] 10 11
.5] & 18
6. 7] s 23
g, 9| e 28
EN 10 2

[7] CHECK FOR

(R) DIRTY OR MALADJUSTED
RELAYS IN SP OR PTC LEAD
CIRCUITRY {RECORGER)

(B) DEFECTIVE RCDR BOARD

(C) OPEN SP LEAD WIRING

(D) BLOWNFUSE (P) IN
RECORDER

(E) RCOR BOARD POMER SWITCH
IN OFF POSITION

ENCOODER 0

RECORDER SCAN
PORTS (0-9, EM)

Fig. 12—Trouble Number 33, SP Stuck at 0

—————————————— 15 (807)
RECORDER AND RECORDER
CONNECTOR GKT RECORDER BOARD
= = RCDR
X n - P/0 JN364
X DN PTC P
_ VD |5 21 32 > sP
PTC 5T Z'3
-48
X PTS TS (REM,
T e RO-0) ON
[ DAC UNIT
= SP

X sp

ENCODER 1

RECORDER SCAN
PORTS (0-9, EM)

&) sP
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[1] IS TROUBLE
HUMBER 85

DISPLAYED FOR ONE
OR BOTH ENCODERS

4] 00 PO/P1
Leds s -
VALID 1/2
INDICATION
(NOTE)

2/2
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TAKE
AFFECTED RECORDER
| OUT OF SERVICE

TABLE

PO/P1 SCAN POINT
CIRCUIT BOARD LOCATION

ONE YES -
_J RCOR | | pypy | SLOT
[2] TAKE AFFECTED 18] TAKE AFFECTED il il Ei
v ‘ [5] LOG RECORDER OUT [71] CHECK FOR & T IEEE
gﬁcgggsgcglﬂ FAILURE OF SERVICE {A) SHUNTED PO/P1 7 T TR E
LEADS INDAC :
(B) DEFECTIVE RCOR 2,3 10 | 1612
BOARDS
(C) DEFECTIVE SCAN 4.5 8 22|18
[6] IF THIS IS A BOARDS 6, 7 8 2723
REPEATED FAILURE 3. 8 r 32| 28
3 TR CHECK FOR LOOSE T9] CHECK FOR
{ A} PERrmR. WIRING, DIRTY OR (A) OPEN PTC LEAD OR
mm&-{_nm MALADJUSTED RELAYS ASSOCTATED CIRCUTTRY
ONIT IN PIC CIRCUITRY IN IN RECORDER NOTE
(B) DEFECTIVE PO/P1 RECORDER (8) DEFECTIVE RCOR A vEs TADICATION In
fﬁ::,_:?m {C) OPEN PO/P1 DAG TRANSIENT FAULT. A NO
WIRING ENCODER 0 INDICATION IN STEP 4
RECORDER SCAN INDICATES A HARD FAULT
[ RECORDER AND RECORDER TS {REM, RO-9) PORTS (0-9, EM)
CONNECTOR CKT ON DAC UNIT
= = UPPER TS ® P
T (TRF)
XM Xec-
X UTN PR ) PTC
L 21‘ N
ENCODER 1
Pic Y RECORDER SCAN
_D_ _48 PORTS (0-9, EM)
X PTS 2
TEC
D
2533“ ER BOARD TS (REM, RO-9)
PO Juzsa ON DAC UNIT

Fig. 13—Trouble Number 35, PO/P1 Failed 1/2 Check
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{1] TAKE
AFFECTED
RECORDER QUT
OF SERVICE

(2] IS ENCODER
ALM LED PRIMARY

YES

WITH LIGHTED MN \ NO

{4] DETERMINE FROM
TROUBLE RECORD
WHICH DATA

LEAD(S) IS/ARE

IN ERROR

[3] PERFORM
OPERATION TEST

| IN SECTION

201-901-501 70
DETERMINE WHICH
LEAD IS AT FAULT

ISS 2, SECTION 201-901-301

[S] ON DIGIT LEAD(S) AT FAULT
CHECK FOR
(A) DIGIT LEAD WIRING FAULTS
FROM TERMINAL STRIP AT
DAC UNIT TO SCAN BOARDS
(B) DEFECTIVE DIGIT SCAN
POINTS
(SEE FIG. 1 FOR SCAN POINT
CIRCUIT PACK LOCATION)

10 BOTH
ENCODERS
TS (REM, RO-8)
umn‘JN — Uggn ENCODER
fl tean | " Leap | TERM RECORDER SCAN PORTS
A0 02 | b2 75 (0-9, EM)
A | e2] D& | 76 A0-2
a2 | 2] 07 | 77 o A2 R
B0 | 23| 0 | 53
Bi | 2a| E1 | 54
B2 | 25| E2 | 5
B4 | 26| E4 | 56
87 | 27 | €7 | 57 ‘L (8107 (B-F)0-7
0 | 51 F0o | 33 o2 _{B-F)O- R
ct | 1l F1 | 2
c2 2] r2 | 35
ca | 72| F4 | 38
t7 | s2 | F7 | 37
00| 73
o1 | 74

Fig. 14—Trouble Number 36, 2/5 Digit Lead Check Failed (1/3 or 3/3 on a Digit)
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SECTION 201-901-301

[y
{1] TAKE AFFECTED

RECORDER OUT OF
SERVICE

Page 24

[2] IS TROUBLE
NUMBER 97

DISPLAYED FOR ONE
OR BOTH ENCODERS

[3] CHECK FOR

() FALSELY GROUNDED
SP LEAD IN DAC
It

(8) DEFECTIVE RCOR
BOARD

Fig. 15—Trouble Number 37, SP Stuck at 1

[4] CHECK FOR
DEFECTIVE SP
SCAN POINT
RECORDER AND RECORDER CONNECTOR CKT
" nscunggga BOARD RCODER O
¥ k- P/O JN384 RECORDER SCAN
;  omt ore PORTS (0-8,EM)
sp
| < sp 37 82 * @
st X 23
1 I l -8 TS (REM, RO-9)
)( PTS 0" DAC UNIT
+ tec
ENCODER 1
"RECORDER SCAN |
1$ (BDT) PORTS (0-8,EM)

Q) 5P

—



ISS 2, SECTION 201-901-301

[4] CHECK FOR
[7] TS TROUBLE [2] COMPARE TPIP/MIP {A) DEFECTIVE DAC UNIT
NUMBER 38 LEDS FOR BOTH ENCODERS [3] TAKE THE WIRING ON THE LEAD
TO DETERMINE WHICH AFFECTED IN QUESTION
DISPLAYED FOR EAD IS AT FAULT
ONE OR BOTH L RECORDER QUT {B) DEFECTIVE SCAN
OF SERVICE POINT
BOTH
[5] TAKE
AFFECTED
RECORDER QUT
OF SERVICE
[7] PERFORM OPERATION TEST
SECTION 201-801-501. LEAVE [8] AT TERMINAL STRIP] {g]Tf’ggggggﬂ“’;g?“ggg"su .
[6] WHAT 15 DISPLAY SWITCH OF RCDR BOARD FOR THIS RECORDER ON LEiVE DISPLAY SH;TCH-OF '
STATUS OF 1/2 [ SET T0 B. MIP LED SHOULD DAC UNIT SHUNT RCOR BOARD SET T0 8
TPIP/MTP BE LIGHTED ON EACH LINE. TERMINALS 43 AND 44 —_ =
TERls— IF IT IS NOT, CHECK FOR
FAULTY MTP LEAD WIRING OR
o/2  2/2 DEFECTIVE WIP SCAN POINT
[13] CHECK FOR FAULTY
1P, IP, AND MTP LEADS
FROM RCOR BOARD TO [10] DOES [11] CHECK
RECORDER OR 1PIR/MTP L
MALADJUSTED RELAYS THECK FAIL
FOR THESE LEADS IN S DAC UNIT
RECORDER
[12] AT RECORDER CHECK
FOR DIRTY CONTACTS OR
MALADJUSTED RELAYS IN
1P, IP, AND MIP LEAD
CIRCUTTRY
ENCODER
RECORDER SCAN PORTS
(0-9, EM)
LOWER TS (M) RECORDER BOARD TO BOTH ENCODERS
RECORDER AND RECORDER CONNECTOR CKT RCOR
P/ Ju3B4
i P MPg2s g | CR8 7 @ MIP e
4 » Y - 4 el 4 ®
B
PO TP_ TP_
-+ ‘
CHLK 1P
. X% T 34 )| CRIO 8 43 PIP Jia
I } 57 6B A ®
—_—— I CHLK
PA
—————— TS (REM, RO-9)
| ON DAC UNIT
N'S P |3g 24 CR11
' 4 4 -
Ts (BOT)

1S (REM, RO-9)
ON DAC UNIT

Fig. 16—Trouble Number 38, TPIP/MTP 1/2 Check Failed
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[1] TAKE
AFFECTED RECORDER
OUT OF SERVICE

[2] IS RCOR PORT
KITH LIGHTED FAIL
LED NUMBER 0,2,

4,7, 9, OREM

YES

ISS 2, SECTION 201-901-301

CAUTION

DO NOT OPERATE A
RUN SWITCH ON RCDR
BOARD WHILE A XFR
LED IS LIGHTED ON
AN ECOR BOARD

SN\ N\

TABLE A
_gglgun BOARD LOCATION
/

porr | LEVEL | stoT /

10 L 1
U, 1 10 0]
2, 3 10 LI ﬂ
L) B 21
b, 7/ 4]
8, J 1] 31

[5] IS RCDR PORT
WITH LIGHTED FAIL
LED NUMBER 1, 3,
5, 6, 0R8

[6] USING VOM READ
VOLTAGE TO GROUND DN
PTY LEAD [TERMINAL 47
OF 1S (REM, RO-9)]

(3] USING VOM READ
VOLTAGE TO GROUND ON
PTY LEAD [TERMINAL 47
OF TS (REM, RO-9)]

[4] WHAT \ ~-48 VOLTS
DOES VoM

0 VOLTS

ENCODER
RECORDER
SCAN PORTS
(0-9, EM)
PTY 47 TO UNIT
® o GROUND
BAR
_g) CONNECT ON
TS (ReM, Ro-9)  COMNECT ON

ON DAC UNIT

0,2, 4, 7AM9

[8] GROUND STRAP
NOT INSTALLED ON
PARITY SCAN POINT

{8] AT ECOR BOARD
FOR ENCODER IN
TROUBLE, SET POWER

INDICATE
0 VOLTS

(SEE FIG. 1 FOR
SCAN POINT CIRCUIT
PACK LOCATION)

SWITCH AND AUTO

[10] REPLACE PTY
CIRCUIT PACK FOR
THE RCDR PORT WITH

LIGHTED FAIL LED

INIT SWITCHTO OFF (TABLE AJ
SHEET 2

Fig. 17—Trouble Number 39, PARITY Lead Failure

(Sheet 1 of 2)
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ISS 2, SECTION 201-901-301

SUMMARY

POWER DOWN ENCODER. REPLACE, ONE AT A TIME, IN DESCENDING ORDER
UNTIL TROUBLE CLEARS, PTY SCAN BOARD, FC319, FC320, FC321,
A1148(TWO0), ENCODER AFTER EACH ITEM IS REPLACED THE ENCODER MUST

BE POWERED UP AND THE AUTO INIT SWITCH SET TG ON TO VERIFY
RESULTS. AFTER THE TROUBLE IS CLEARED AND THE ENCODER CONTINUES
TO FUNCTION, RESET THE PRIMARY/SECONDARY STATUS OF THE RCDRS ON

THIS BDT

[11] AT ECOR BOARD
FOR ENCODER IN
TROUBLE, SET PUMER
SWITCH AND AUTD
INIT SWITCH TO ON

.

{

{15] REPLACE
CP FC318

(LEVEL 2,
SLOT 3)

[17] REPLACE

[20] HAVE  \
CPS A1148

CP FC320
[21] REPLACE (LEVEL 2,
CPS A1148 SLOT 14)
(LEVEL 10,
SLOT 1; LEVEL
§, SLOT 17) [19] REPLACE
CP Fea2i
No (LEVEL 2,
SLOT 15)

[14] HAS CP
FC318 BEEN
REPLACED

YES

L

[18] HAS CP
FC320 BEEN
REPLACED

YES

[18] HAS CP
FC321 BEEN
REPLACED

BEEN REPLACED

\

[12] DOES ENCODER
FULLY INITIALIZE

(INIT1 AND INIT2 LEDS
EXTINGUISHED, RUN LED
LIGHTED ON ECOR BOARD)

—
[13] AT ECOR BOARD

| SWITCH AND AUTO

()

YES

[ [22] ALLOW ENCODER

TG RUN AS SECONDARY
TO ALL RECORDERS
FOR 2 TO 3 MINUTES

FOR ENCODER IN
TROUBLE, SET POMER

INIT SWITCH TO OFF

CAUTION
DO NOT RESET RUN
SWITCH ON RCDR
BOARD WHILE A XFR
LED IS LIGHTED ON
AN ECOR BOARD

OO N N

SN N

(23] DOES
ENCODER

CONTINUE T0
FUNCTION

[24] AT RCDR WITH
LIGHTED FAIL LED,
MOMENTARTLY DEPRESS
ASSOCIATED RST
PUSHBUTTON

[25] AT ECOR BOARD
FOR ENCODER IN
TROUBLE, MOMENTARILY
DEPRESS ALM RLS
PUSHBUTTGN

[26] SEE CAUTION. AT
RCOR BOARDS RESET
PRIMARY /SECONDARY
STATUS OF RCDR
PORTS TO NDRMAL

Fig. 17—Trouble Number 39, PARITY Lead Failure

(Sheet 2 of 2)
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[1] NOTE RECORDER
NUMBER ON
ENCODER DBISPLAY

[2] REMOVE
AFFECTED RECORDER

FROM SERVICE

[3] IS TROUBLE
NUMBER 31
DISPLAYED FOR
ONE OR BTH
ENCODERS

BOTH

[5] DEFECTIVE
ON SCAN POINT
{TABLE )

[4] CHECK FOR

{A) FALSELY GROUNDED
ON LEAD

(B) FALSELY OPERATED
OFF NORMAL RELAYS

IN RECORDER

ISS 2, SECTION 201-901-301

TABLE

ON SCAN PDINT
CIRCUIT 8DARD LOCATION

RooR | Lever | stor
EM 10 8

o, 1 10 1
2,3 10 16
4,5 6 22
6,7} B 27
8, 9 6 32

ENCODER MUST BE POWERED
DOWN BEFORE REPLACING
CIRCUIT BOARD

RECORDER AND ENCODER
RECORDER RECORDER SCAN
CONNECTOR CKT PORTS (0-8, EM)
ON1
ON
ON 33 41 ON
o /r ®
TS
(BDT)

TS (REM, R0O-9)
ON DAC UNIT

Fig. 18—Trouble Number 31, ON Stuck at 1
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[1] 15 OTHER

ENCODER OUT NO
OF SERVICE

[2] HAS ECDR

BOARD OF YES
THAT ENCODER

BEEN PULLED

[3] CHECK FOR
(A) OPEN ALM SCAN POINT
WIRING IN ENCODER
WITH ALARM
{B) DEFECTIVE ALM SCAN
POINT (LEVEL 10,
SLOT 5)

[5] CHECK FOR

(A) DEFECTIVE CK DISTRIBUTE
POINT IN OTHER ENCODER
OR AN OPEN IN ITS
ASSOCIATED WIRING

ISS 2, SECTION 201-901-301

TABLE

CIRCUIT BOARD LOCATION

(B) DEFECTIVE CK SCAN POINT RCOR
IN THIS ENCOOER OR AN port | LEVEL | SLOT
[4] NORMAL ALARM. OPEN IN ITS ASSOCIATED 7] 10 3
ALARM WILL RETIRE WIRING (TABLE) T 0 g
WHEN ECDR BOARD IS /| o L
REPLACED s 5 L
6, / 1] 27
ENCODER BOARD S 39 A )
ECOR ENCODER MUST BE POWERED
ENCODER P/0 JW36S //' DOMN BEFORE REPLACING
DISTRIBUTE A CIRCUIT BOARD -
POINTS ™ 0K DISTRIBUTE POINT
well m R CIRCUIT BOARD LOCATION
i} % o — -48 EM 3 8
' [ ACO
ACO } 4 U, 1 B ]
o -48 - 2, 3 B B
15 (E1) 2% U i A 5 1% 7
ON DAC UNIT X 7 5 T
14— ACO 1 B, 9 3 B
N\
RUN F | XN er1J 1
.l -48
) 1) LI
e
4
Lop—w\- 48
73
18 (E1)
ON DAC uun/g
SYSTEM SCAN ALM
PORT
OTHER ENCODER

Fig. 19—Trouble Number 4:l, CK Stuck at O in Other
ENCODER (Sheet 1 of 2)
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ISS 2, SECTION 201-901-301

TS (REM, RO-9)

ON DAW UNIT ENCODER 0
RECORDER BOARD & oK~
RDCR CK-A N
P/0 JW364 16 N
TS (REM, R0O-9) DISTRIBUTE POINT
- ON DAC UNIT ‘
RECORDER AND RECORDER CONNECTOR CKT
POWER 4
TBL PTS SW
L L 50 Sall N7, PA
2'31 311 b 17% 2
TS (BDT) X [TENCODER 1|
CK-A CK-
N
10 N
" DISTRIBUTE POINT
el
RECORDER SCAN RECORDER SCAN
PORTS (0-8, EM) PORTS (0-9, EM)
*®

®GK

Fig. 19—Trouble Number 41, CK Stuck at 0 in Other ENCODER (Sheet 2 of 2)

[1] CHECK FOR
(A) DEFECTIVE CK DISTRIBUTE
POINT IN OTHER ENCODER
OR A SHUNT TO GROUND ON TABLE
THE CK-A LEAD IN DAC
—_— CK SCAN POINT
(B) DEFECTIVE % SCAN POINT
IN THIS ENCODER OR A CIRCUIT BOARD LOCATION
SHUNT TO GROUND ON ITS RCDR
ASSOCIATED WIRING port | LEVEL | SLOT
(TABLE) . EM 10 3
1S (REM, RO-9) 0,7 ] 10 ]
ON DAC UNIT ENCODER CKT 0 3.3 0 3
.5 3 19
7 g 2
RECORDER BOARD KA CK~ ‘5 5 ~35
ROCR > 3
TS (REM, P/0 JW3B4 16 N ENCODER MUST BE
RO-8) ON DISTRIBUTE POINT POWERED DOWN BEFORE
DAC UNIT REPLACING CIRCUIT BOARD
RECORDER AND RECORDER COMNECTOR CKT
CK DISTRIBUTE POINT
X - POMER 4 TS (REM, RO-8)
TBL PTS 7 CR1 SW ON DAC UNIT | CIRCUIT BOARD LOCATION
-48 L L oK Lt A4 PA Rcm
| NELRE 50 T, poRt | LEVEL | sLoOT
X EM 6 8
ENCODER CKT 1| 0,1 3 B
TS (BOT) 2,3 & 8
4,5 5 2
K- 8,7 B ]
3 KA % 5.5 ¢ 5
10
DISTRIBUTE POINT
I
RECORDER SCAN i B
PORTS (0-9, EM) RECORDER SCAN
PORTS (0-9, EM)
oK
oK
& L2 @ K

Fig. 20—Trouble Number 42, CK Stuck at 1 in Other ENCODER
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SECTION 201-901-301

SUMMARY
MAKE ENCODER SECONDARY TO ALL RECORDERS. POWER DOWN ENCODER.
CHECK FOR POWER CONVERTER FAILURE; FUSE FAILURE; PUSHBUTTON
DEPRESSED ON DATA SET. IF NONE OF THESE TROUBLES EXIST, REPLACE
ONE AT A TIME IN DESCENDING ORDER UNTIL TROUBLE CLEARS 2027
DATA SET (IF TROUBLE NUMBER IS 50), OR 202S DATA SET (IF
TROUBLE NUMBER IS 54 DR 5§5); CIRCUIT PACK FB598 (LEVEL 2 SLOT 7

IF TROUBLE NUMBER IS 50, OR LEVEL 2 SLOT 5 IF TROUBLE NUMBER IS
54 OR 55); DEFECTIVE WIRING BETWEEN DATA SET AND ENCODER; TOTAL
ENCODER. AFTER EACH ITEM IS REPLACED THE ENCODER MUST BE

POWERED UP, AND THE AUTO INIT SWITCH SET TO ON TO VERIFY RESULTS.
AFTER THE TROUBLE IS CLEARED AND THE ENCODER CONTINUES TO
FUNCTION, RESET THE PRIMARY/SECONDARY STATUS OF THE RCORS ON
THIS BDT

SWITCH ON RCDR
BOARD WHILE XFR
LED IS LIGHTED

ON AN ECOR BOARD

SO
AN

[1] SEE CAUTION. AT 2] AT ECOR BOARD
RCOR BOARDS SET RUN IFII"‘H ALARR [3] IS THERE A [4] ARE ANY [8] IS TROUBLE
SWITCH TO ASSIGN INDICATION, SET POWER CONVERTER \\ NO PUSHBUTTONS NUMBER 50, 54,
ENCODER MITH ALARM POMER SWITCH FAILURE OR A DEPRESSED ON OR 55
AS SECONDARY 70 OFF FUSE FAILURE DATA SETS
YES YES 54, OR
55
(FIG. 23 ) [6] RELEASE [7] REPLACE
PUSHBUTTON 2025
CAUTION ON DATA SET DATA SET
D0 NOT RESET RUN

[8] REPLACE
202T DATA
SET

SHEET 2

Fig. 21—Trouble Number 50, 54, or 55, Dato Set Failure (50 = Primary, 54 and 55 = Dial Up) Sheet 1 of

2)
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iSS 2, SECTION 201-901-301

[19] ALLOW ENCODER
TO RUN AS
SECONDARY TQ ALL
RECORDERS FOR

2 T0 3 MINUTES

[20] DOES
NO ENCODER

[8] AT ECDR BOARD [10] DOES ENCODER
FOR ENCODER IN FULLY INITIALIZE
TROUBLE, SET (INIT 1 AND INIT 2
POMER SWITCH LEDS EXTINGUTSHED,
AND AUTO INIT RUN LED LIGHTED
SWITCH 70 ON ON ECOR BOARD)
NO
[11] AT ECDR BOARD
FOR ENCODER IN
[14] REPLAGE TROUBLE, SET
CP FBS598 POMER SWITCH
(LEVEL 2 AND AUTO INIT
SLOT 7) SWITCH T0 OFF
54 50
[15] REPLACE [18] I8 [12] HAS
CP FB598 TROUBLE NUMBER CIRCUIT
(LEVEL 2, 50, 54, OR 55 PACK FB5S8
SLOT 5) BEEN REPLACED
YES
[18] CHECK [16] HAS WIRING
WIRING BETWEEN FROM DATA SET TO
DATA SET AND | ENCODER BEEN
ENCODER CHECKED
/ CAUTIGCN [/ YES
4 DO NOT RESET RUN [/
4 SWITCH ON RCDR A
(| BOARD WHILE XPR [ [17] REPLACE
[| LED IS LIGHTED ENCODER
ON AN ECDR BOARD | [FIG. 40]

CONTINUE TO
FUNCTION

YES

[21] AT RCDR WITH
LIGHTED FAIL LED,
MOMENTARTLY
DEPRESS
ASSOCIATED RST
PUSHBUTTON

{22] AT ECDR BDARD
FOR ENCODER

IN TROUBLE,
MOMENTARILY
DEPRESS ALM RLS
PUSHBUTTON

[23] SEE CAUTION. AT
RCDR BOARDS, RESET
PRIMARY /SECONDARY
STATUS OF RCOR
PORTS TQ NORMAL

Fig. 21—Trouble Number 50, 54, or 55, Data Set Failure (50 = Primary, 54 and 55 = Dial Up) (Sheet 2

of 2)
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ISS 2, SECTION 201-901-301

IF TROUBLE NUMBER IS 51 OR 52 AND AMARC IS NOT OPERATIONAL TAKE
NG ACTION. IF AMARC IS OPERATIONAL OR TROUBLE NUMBER IS 5330R:
57 MAKE ENCODER SECONDARY TO ALL RECORDERS, PERFORM THE:.
FOLLOWING IN DESCENDING ORDER UNTIL TROUBLE CLEARS -- PEREORM

LOCAL SELF TEST ON 202T DATA SET; TEST DATA LINK WITH AMARC;
POMER DOWN ENCODER THEN REPLACE CP FB598 (LEVEL 2 SLOT 7);
TOTAL ENCODER. AFTER TROUBLE CLEARS AND THE ENCODER CONTINUES
TO FUNCTION, RESET THE PRIMARY/SECONDARY STATUS OF THE RCDRS.

AMARC. CONTROLS RESTORAL OF DATA LINKS

TROUBLE
NUMBER
51 OR 52

YES

TROUBLE
———l

NUMEER

53 OR 57

AT RCDR BOARDS SET
RUN SHITCH TO
ASSTGN ENCODER
WITH ALARM AS
SECONDARY

[4] AT ASSOCIATED |
2027 DATA SET
DEPRESS LT KEY

[l
AMARC TO BECOME
OPERATIONAL. NO
ACTION REQUIRED
AT BDT

CAUTION

00 NOT RESET RUN
SWITCH ON RCOR
BOARDS WHILE XFR
LED IS LIGHTED

AN NNN

NN

ON AN ECDR BOARD

(5] ARE ALL LEDS
ON DATA SET LIGHTED \ YES
WHILE LT KEY IS
DEPRESSED

(6] REPEAT
TEST IN STEP
4 FOUR TIMES

[T77] AMARC WILL]
DIRECT RESTORAL

DATA LIN
RESTORED

[12] SEE CAUTION.
AT RCOR BOARDS
RESET PRIMARY/

DATA LINK

)
OF DEFECTIVE >
./

SECONDARY STATUS
OF RCDR PORTS

70 NORMAL
]
TABLE
[10] DOES A
DATA LINK SHEET 2 2021
TEST 0K
FUNCTION SWITCH CONTACT SETTINGS
WITHOUT REVERSE $3 SWITCH
CHANNEL CLOSED-1,3,6,7
(8] PERFORM OPEN-2,4,5,8,9,0
DATA LINK
- Y-0UT 2 SW
TESTcHITH J— LOCAL COPY-OU gpﬁﬁjrcﬂ
AMAR HANN
CHANNEL SOFT TURN OFF $2 SWITCH
INTERVAL OPEN-3,4,9,0
vES CLEAR TO SEND S2 SWITCH
INTERVAL (30 MS) CLOSED-7
wuﬁ\%&“’ PENS
LIGHTED DURING gfogglg"“ 8.9.0
FOUR TESTS 4-WIRE OPEN-1,2,5,8,7
CHANNEL 52 SWITCH
. CLOSED-1
[ [8] POWER DOWN SOFT TURN OFF §2 SWITCH
| ENCODER, SET INTERVAL CLOSED-4
OPTIONS ON: SPARE OPEN-3,9.0
[ 202T° DATA SET CLEAR TO SEND $2 SWITCH
(TABLE A) REPLACE INTERVAL (30 MS) OPEN-B,7
DATA SET CONTROL BY DATA AUX SET 828 $2 SWITCH
TYPE-OUT CLOSED-8
CLAMP-IN $2 SWITCH
< OPEN-2
srzpr1§ CARRIER DETECTION RESET-OUT INSTALL E22-E23 STRAP
CONTINUOUS CARRIER MAY-BE-INE DUT | INSTALL E25-E26 STRAP
OR OUT DEPENDING ON‘LOCAL-: I
CONSIDERATIONS . IN. | INSTALL E24-E25 STRAP

FAST CARRIER DETECTION-IN

52 SWITCH
OPEN-6

Fig. 22—Trouble Number 51, 52, 53, or 57, Lack of
Polling Messages From No. 1 AMARC (Sheet

1 of 2):
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[13] AT ECOR BOARD
FOR ENCODER IN

TROUBLE, SET POMER
SWITCH TO OFF

[ 114] REPLACE
CP FBS98

(LEVEL 2,
SLOT 7)

[15] AT ECDR BOARD
FOR ENCODER IN
TROUBLE, SET POMER|
SWITCH AND AUTD
INIT SWITCH T0 ON

[16] DOES ENCODER
FULLY INITIALIZE
(INIT1 AND INIT2
LEDS EXTINGOTSHED,
RUN LED LIGHTED ON
ECOR BOARD)

NO

[78] ALLOW ENCODER
T0 AUN AS SECONDARY
T0 ALL RECORDERS

| FOR 2 TO 3 MINUTES

ISS 2, SECTION 201-901-301

[19] DOES
NO ENCODER

[17] REPLACE
ENCODER
(FIG. 40)

CONTINUE
FUNCTION

PUSHBUTTON

A
[20] AT ECOR BOARD
FOR ENCODER IN
TROUBLE, MOMENTARILY
DEPRESS ALM RLS

T0

YES

[21] SEE CAUTION.
AT RCDR BOARDS
RESET PRIMARY/
SECONDARY STATUS
OF RCOR PORTS T0
NORMAL

SANN\SN

CAUTION
DO NOT RESET RUN
SWITCH ON RCDR
BOARD WHILE XFR
LED IS LIGHTED ON
AN ECOR BOARD

SN

Fig. 22—Trouble Number 51, 52, 53, or 57, Lack of Polling Messages From No. 1 AMARC (Sheet 2 of 2)
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SECTION 201-901-301

SUMMARY

ALM LED LIGHTED, VERIFY THAT POWER SWITCH ON ECDR AND POWER
CONVERTER (PC) ARE SET TO ON: SET PC POWER SWITCH TO OFF_FOR
ONE MINUTE THEN SET TO ON, IF ALM ALARM REAPPEARS, MEASURE

VOLTAGE TO GROUND ON TERMINAL R ON PC CONNECTOR ON REAR OF
POMER CONVERTER OF VOLTAGE EQUALS 0, REPLACE POWER CONVERTER;
IF VOLTAGE EQUALS -48 CHECK FOR DEFECTIVE ECDR BOARD OR WIRING
ECDR TO PC

9] SEE CAUTION.
A LD itron AT Posen (o S pom] | A ok sowos reser
LIGHTED CONVERTER (PC) SWITCH OF | ! PRIMARY/SECONDARY
ON POVER AND ASSOCIATED PC AND ECOR STATUS OF RCDR PORTS
CONVERTER ECOR BOARD ON 0 TO NORMAL —
BOARD
P/0 JU365
[3] AT PC SET POMER o
SWITCH TO OFF — T POMER
FOR APPROX. ONE an SWITCH
MINUTE, THEN SET aa 48
POMER SWITCH TO ON oa —-FX -48
ao R
{8] DEFECTIVE SWITCH ao
ON ECDR BOARD (REPLACE aa
[4] DOES ECDR BOARD), DEFECTIVE e
ALH ALARM WIRING PC TO ECOR oo
REAPPEAR BOARD (CORRECT WIRING oo
VES PROBLEM) (FIG. A) aa
oo
[5] USING VOM (FIG. -48 oe
A) MEASURE VOLTAGE [6] DOES VoM P
T0 GROUND ON INDICATE an
TERMINAL R AT PC -48 VOLTS oo
CONNECTOR ON REAR OR 0 VOLTS @a,
OF PC
)
[7] AT PC, RAISE TC
DESIGNATION STRIP, SET
[ CAUTION L/ POUER SWITCH TO OFF,
| DO NOT RESET RUN [ DEPRESS INTERLOCK, | FIG. A
/| SWITCH ON RCOR 1/ REMOVE AND REPLACE PC
/] BOARD WHILE XFR A WITH SPARE PC. SET POMER

LED IS LIGHTED
ON AN ECDR BOARD

SWITCH OF NEW PC TO ON

Fig. 23—Power Converter

Page 42
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ISS 2, SECTION 201-901-301

[3] SEE CAUTION. AT NOTE
FuSE [T7] REPLACE] s RCDR BOARDS RESET " 0o NETAEEIEITQ,NN ¢ USE OHMMETER ON
ALARM | OPERATED [2) DIES N\YES _{ PRIMARY /SECONDARY ] surtcH on reor— [ RX100 SCALE FOR
FUSE STATUS OF RCDR ] B0ARD WHILEXFR ¢ TESTING POWER
: G PORTS TO NORMAL ] Lo s L1eHTED ] LEADS, DO NOT USE
. 1 ¢ TEST PICKS
(| on AN ECOR BOARD
[4] WHAT IS
DESIGNATION
OF OPERATED
FUSE
FAO-FAS +15VDCB FAO-5
-48v FBO-FBS FBO-5

[5] AT POMER CONVERTER (PC)
RAISE DESIGNATION STRIP,
SET POMER SWITCH TO OFF.
CHECK FOR FALSE GROUNDS ON
-48 VOLT LEAD TO THE PC.
ELIMINATE GROUNDS (NOTE)

[7] CHECK FOR AND REMOVE
' FALSE GROUNDS ON POWER
LEADS BETWEEN POWER
CONVERTER (PC) AND SCAN
BOARDS; OR REPLACE
DEFECTIVE SCAN BOARD
CAUSING GROUND (NOTE)

[9) CHECK FOR AND
REMOVE ANY FALSE
GROUNDS ON POWER
LEADS BETWEEN
DATA SET AND POMER
CONVERTER

[6] IF 48 VOLT LEAD IS
NOT GROUND, DEPRESS
INTERLOCK AT PC POWER
SWITCH, REMOVE ARD
REPLACE PC

[8) IF PROCEDURE IN
STEP 7 DOES NOT

CLEAR TROUBLE, REPLACE
ENCODER (FIG. 40)

[10] IF PROCEDURE IN
STEP 9 DOES NOT
CLEAR TROUBLE, CHECK
FOR DEFECTIVE 202T OR
2025 DATA SET

[11] CHECK FOR
(A) FALSE GROUNDS ON POWER
LEADS BETWEEN POWER
CONVERTER AND ENCODER

{NOTE)
{8) FOR +15VDCA OR -15VDCA
FUSE FAILURES REPLACE
CP FBB03 (LEVEL 2,
SLOT 2)
(C) REPLACE ENCODER (FIG. 40)

Fig. 23—Power Converter Failure or Fuse Failure (Sheet 2 of 2)
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[1] IS FAIL LED

ISS 2, SECTION 201-901-301

LIGHTED O YES /. TROUBLE RECORD DEPICTED ON FIG. 25 TABLE A
ASSOCTATED RCDR . .
BOARD FOR ENCODER FIG. 14 USES SAME DESIGNATIONS FOR BOT LEADS AS TS (REM
INDICATED ON TROUBLE FOUND ON OTHER TROUBLE RECORDER CARDS, DIGIT | T8 (TC) | 'poogy
RECORD TROUBLE INDICATOR PANELS, AND TROUBLE
TICKETER TICKETS. AD 15 02
No 2. DIGIT LEAD TROUBLE MAY BE CAUSED BY: A 25 62
(A} SHORTED DIGIT LEAD WIRING WITHIN A2 35 42
(37 PERFORM DAC, OR BETWEEN BDT AND RECORDER go gr: 2
'[?E(lmgﬂEs TROUBLE OPERATION TEST (FIG. A) a; 52 -
D _(NOTE 1) IN SECTION (B) OPEN DIGIT LEAD WIRING BETWEEN %
INDICATE MISSING | 201-901-501 10 THE RECORDER AND BDT g; gz g_s'
DIGIT INFOMATION DETERMINE DEFECTIVE (C) A RECORDER, TRANSVERTER, OR
(FIG. 25) LEAD CII MUTILATING DIGIT LEAD co 40 51
c1 41 7
c2 a2 12
c4 43 72
[4] LOCATE AND SZ, ;3 ?,3
CLEAR DIGIT LEAD D1 31 74
TROUBLE (NOTE 2) p2 32 75
FIG. A
D4 33 7%
FOR EM RECORDER SCAN — - D7 34 77
PORT MULT TO OTHER ENCODER €0 20 53
BILLING DATA TRANSMITTERS E1 21 54
RECORDER AND IN SAME OFFICE RECORDER SCAN PORTS E2 22 55
RECORDER CONNECTOR CKT " (0-9, £M) E4 23 58
i ol 2| 3
AO-2 A0-2
- H ® F1 11 34
PERF ] F2 12 35
AD AT F4 13 26
F7 14 37
(8-F) (B-F) T PR
0-7 -7 2 = (B-F)0-7
. (B-F) 0, 1, 2, 4, 7 (B-F)0-7
- PERF @
FO AT
PRA
T8 (TC}) @——— SEE TABLE A ——— RS (REM, RD-8)
< + ON UNIT ON DAC UNIT

Fig. 24—Trouble Record Indicates Perforator Timing
Control (PTC) Time-out
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ISS 2, SECTION 201-901-301

o4 10 14 20 24 a0 3% 40 44 50 54

1 o [EBe® B | ECe ® EC| Eo ® ED| EE ® Eo| EF e o
IoDAOSjO 1 2 4 7/0 1 2 4 7)0 1 2 4 7|0 12 477|012 47

LINE SO CONTAINS NO A PRIME THRU

F PRIME DIGIT INFORMATION.

- INFORMATION ON LINE RO IS DATA SCANNED
.HC_) BY ENCODER FOR PREVIOUS LINE OF DATA.
0 1

CLF IGNORE LINE RO IN THIS CASE.

A B Bl C c|jp Dl E E} F F
0 12 0 1247/]01247/01247|]012 477|012 47
00 04 10 14 20 24 30 34 40 44 50 54
EARD 1 @ EB @ | ECo ® EC| Eo ED | EE ® B | EF o
Olmoronaosfo 1 2 4 7/0 12470124 7[01 2 4 71012 47

LINE SO 2 OUT OF 5 ALL DIGITS
LINE RO DIGIT D NOT 2 OUT OF §

| TROUBLE BETWEEN RECORDER AND BDT
CLF E FOR D DIGIT

A ® B e el Ce e C|De e D E ® O|F ® 0
012 01247/012470124701247)01247
00 04 10 18 20 24 30 34 40 24 50 54
0 1 EBe Ee| ECo o EC| Eo ®ED| EE ete| tF ote
o otsled 2 4ot 247|o1247/0124a7/0123487 LINES RO AND SO INDICATE 600D 2 OUT
OF 5 DIGIT INFORMATION TO BDT.
] CLF PUNCH, LINE 4, INDICATES CONTROL
LEAD FAILURE BETWEEN REGORDER AND BDT.
@ [eENC PERFORM RECORDER OPERATION. TEST TO
oFjo 1 DETERMINE CONTROL LEAD PROBLEM.
SWM
" e B e ejCe e Cloe e 0] £ Y ° e
012 012470124701 24701247|01247

WM

Fig. 25—Examples of Trouble Record—No. 5 Crossbar Office
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SECTION 201-901-301

SUMMARY - THE ENCODER MUST BE POWERED UP, AND THE AUTO INIT SWITCH
POWER DOWN ENCODER, REPLACE ONE AT A TIME IN DESCENDING SET TO ON, TO VERIFY RESULTS. AFTER THE TROUBLE IS CLEARED
ORDER UNTIL TROUBLE CLEARS: CP FC321 (02-15), CP FC335 AND THE ENCODER CONTINUES TO FUNCTION, RESET THE PRIMARY/
(02-16), PROCON, ENCODER. AFTER EACH ITEM IS REPLACED SECONDARY STATUS OF ALL RCDR BOARDS TO NORMAL

[1] AT ECOR BOARD FOR ENCODER
TN TROUBLE, SET POMER

[3] AT ECOR BOARD |

T4] DOES ENCODER

{5] ALLOW ENCODER

FOR ENCODER IN FULLY INITIALIZE TO RUN AS
gzgg lr‘omuégm INIT TROUBLE SET (INIT1 AND INIT2) LEDS\ YES SECONDARY TO ALL
ilil POWER SWITCH AND EXTINGUISHED, RUN LED RCOR PORTS FOR
[2] REPLACE AUTO INIT SWITCH LIGHTED ON ECDR 2 T0 3 MINUTES
CIRCUIT PACK TO ON BOARD)
FC321 (LEVEL 2, NO
SLOT 15)
[6] DOES
NO ENCODER

CONTINUE TO
FUNCTION

[10] AT ECOR BOARD
FOR ENCODER IN

TROUBLE SET [7] AT RCDR BOARD
POMER SWITCH WITH LIGHTED
AND AUTO INIT FAIL LED.
SWITCH T0 OFF MOMENTARILY
— DEPRESS RST
PUSHBUTTON
4 CAUTION / TT2] REPLACE T 6 T # 5
(4 00 NOT RESET RUN [} CP FC335 1534 By ]
COR— FOR ENCODER IN
[ SWITCH ON RCDX [ (LEVEL 2, REPLACED
(| BoaRD WHILE XFR [} SLOT 16) ggg::;g.l‘mgmm
LED IS LIGHTED TEs RLS
/ ON AN ECDR BOARD . PUSHBUTTON
S
[13] HAS
PROCON
._J;‘
BEEN REPLACED [9] SEE CAUTION. AT
RCOR BOARDS RESET
YES PRIMARY /SECONDARY
STATUS OF RCDR PORTS
TO NORMAL
FIG. 40

Fig. 26—Trouble Number 10, 11, 14, or 17, ENCODER Failure
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SUMMARY THE ENCODER MUST BE POWERED UP, AND THE AUTO INIT SKWITCH
POWER DOWN ENCODER. REPLACE ONE AT A TIME IN DESCENDING SET TO ON TO VERIFY RESULTS. AFTER THE TROUBLE IS CLEARED
ORDER UNTIL TROUBLE CLEARS: CP FC335 (02-16), CP FC320 AND THE ENCODER CONTINUES TO FUNCTION, RESET THE PRIMARY/
(02-14), PROCON, ENCODER. AFTER EACH ITEM IS REPLACED SECONDARY STATUS OF ALL RCDR BOARDS TO NORMAL

[1] AT ECOR BOARD . [ T3] AT ECOR BOARD | 10] ALLOW ENCODER
FOR ENCDDER IN [T2] REPLACE émlz ENCODER IN FULLY INITIALIZE '[m |‘]QUN AS SECONDARY|
TROUBLE, SET CP FC335 TROUBLE, SET POMER (INIT1 AND INIT2 LEDS T0 ALL RCDR PORTS
POWER SWITCH (LEVEL 2, SWITCH AND AUTD | EXTINGUISHED, RUN LED FOR 2 TO 3 MINUTES
AND AUTO INIT SLOT 16) INIT SWITCH T0 ON LIGHTED ON ECDR
SWITCH T0 OFF = = BOARD)
NO
[11] DOES
NO /' ENCODER
CONTINUE TO
\ FUNCTION
YES

[5] AT ECOR BOARD
FOR ENCDDER IN
TROUBLE, SET
POWER SWITCH AND
AUTD INIT SWITCH
TD OFF

[12] AT RCDR BOARD
WITH LIGHTED FAIL
LED, MOMENTARILY
DEPRESS RST

PUSHBUTTON
T6] HAS ©P
CP FC320 FC320 BEEN
(LEVEL 2, REPLACED [13] AT ECDR BOARD
SLOT 14) FOR ENCODER IN
YES TROUBLE, MOMENTARILY
(1 CAUTION DERPESS ALM RLS
DO NOT RESET RUN PUSHBUTTON
j SWITCH ON RCOR [8] HAS

PROCON BEEN
REPLACED

YES

( FIs. 40 )

Fig. 27—Trouble Number 12, ENCODER Failure

BOARD WHILE XFR
| LED 1S LIGHTED
] ON AN ECDR BOARD

SN NN

[14] SEE CAUTION.
AT RCDR BOARDS
RESET PRIMARY/
SECONDARY STATUS
OF RCOR PORTS T0
NORMAL
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ISS 2, SECTION 201-901-301

SUMMARY ON 70 VERIFY RESULTS. AFTER THE TROUBLE IS CLEARED AND THE
POWER DOWN ENCODER. REPLACE ONE AT A TIME IN DESCENDING ORDER ENCODER CONTINUES TO FUNCTION, RESET THE PRIMARY/SECONDARY
UNTIL TROUBLE CLEARS: CP FC335 (02-16), CP FC320 (02-14), STATUS OF ALL RCOR BOARDS TO NORMAL
CP FC321 (02-15), PROCON, ENCODER. AFTER EACH ITEM IS REPLACED
THE ENCODER MUST BE POMWERED UP, AND THE AUTO INIT SWITCH SET TO

S SN SNN

[1] AT ECOR BOARD [3] AT ECDR BOARD [4] DOES ENCODER [12] ALLOW
FOR ENCODER IN FOR ENCODER IN FULLY INITIALIZE ENCODER TO RUN AS
TROUBLE, SET POMER TROUBLE, SET POWER (INIT1 AND INIT2 LEDS \ YES | crrnunaoy 1o ALL
SWITCH AND AUTD SWITCH AND AUT EXTINGUISHED, RUN LED RCDR PORTS FOR 2
INIT SWITCH TO OFF INIT SWITCH 1O ON LIGHTED ON ECDR 70 3 MINUTES
— = — = BOARD)
NO
. [14] AT RCOR BOARD
[2] REPLACE [13] DOES WITH LIGHTED FAIL
CP FCass NO /' ENCODER LED, MOMENTARILY
(LEVEL 2, ‘ CONTINUE DEPRESS RST
SLOT_16) [5] AT ECDR BOARD TO FUNCTION PUSHBUTTON
FOR ENCODER IN
TROUBLE, SET POMER
SWITCH AND AUTD
INIT SWITCH T0 OFF
[15] AT ECDR BOARD
FOR ENCOBER IN
TROUBLE, MOMENTARILY
(7] REPLACE L
RLS PUSHAUITTON
tpFcaz0 | [6] HAS CP RLS
FC320 BEEN
(LEVEL 2, REPLACED
SLOT 14)
YES
[16] SEE CAUTION.
[8] REPLACE T8] HAS CP (0] WS AT RCDR BOARDS
CAUTION Cp FC321 FC321 BEEN PROCON BEEN RESET PRIMARY/
! (LEVEL 2, SECONDARY STATUS
DO NOT RESET RUN SLOT 15) REPLACED REPLACED OF RCDR PORTS T0
SWITCH ON RCOR YES NORMAL

BOARDS WHILE XFR
LED IS LIGHTED

OO S NN

ON AN ECOR BOARD (FIG. 40)

Fig. 28—Trouble Number 13, ENCODER Failure
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SUMMARY

POWER DOWN ENCODER. REPLACE ONE AT A TIME IN DESCENDING ORDER

UNTIL TROUBLE CLEARS: CP FC320 (02-14), CP FC321 (02-15),

TOTAL ENCODER.

AFTER EACH ITEM IS REPLACED THE ENCODER MUST BE POWERED UP, AND
THE AUTO INIT SWITCH SET 70 ON TO VERIFY RESULTS. AFTER THE
TROUBLE IS CLEARED AND THE ENCODER CONTINUES TO FUNCTION, RESET
THE PRIMARY/SECONDARY STATUS OF ALL RCOR BOARDS TG NORMAL

[1] AT ECOR BOARD
FOR ENCODER IN
TROUBLE, SET POWER
SWITCH AND AUTOD
INIT SNITCH TO OFF

[2] REPLACE
P FC320

(LEVEL 2,
SLOT 14)

CAUTION
DO NOT RESET RUN
SWITCH ON RCDR
BOARD WHILE XFR

[3] AT ECOR BOARD
FOR ENCODER IN
TROUBLE, SET POMER |
SWITCH AND AUTO
INIT SWITCH TO ON

SN

LED IS LIGHTED
ON ECOR BOARD

SN\

[7] REPLACE
CP FC3Z1

(LEVEL 2,
SLOT 15)

[4] DOES ENCODER
FULLY INITIALIZE
(INIT1 AND INIT2 LEDS
EXTINGUISHED, RUN LED
LIGHTED ON ECDR
BOARD)

[5] AT ECOR BOARD
FOR ENCODER IN
TROUBLE, SET POMER
SWITCH AND AUTO
INIT SWITCH TO OFF

[6] HAS cP
FC321 BEEN
REPLACED

YES

< FIG. 40)

[10] AT RCOR BOARD

[8] ALLOW ENCODER

TO RUN AS

| SECONDARY TO ALL
RCOR PORTS FOR
2 70 3 MINUTES

WITH LIGHTED FAIL
LED, MOMENTARILY
DEPRESS RST
PUSHBUTTON

ENCODER

[9] DOES

CONTINUE
TO FUNCTION

[11] AT ECOR BOARD
YES FOR ENCODER IN
TROUBLE,
MOMENTARILY DEPRESS
ALM RLS PUSHBUTTON

[12] SEE CAUTION.
AT RCOR BOARDS
RESET PRIMARY/
SECONDARY STATUS
OF RCOR PORTS 10
NORMAL

Fig. 29—Trouble Number 15, ENCODER Failure

Page 53/54



ISS 2, SECTION 201-901-301

SUMMARY

TOTAL ENCODER.

AFTER EACH ITEM IS REPLACED THE ENCODER MUST BE POWERED UP, AND
POWER DOWN ENCODER. REPLACE ONE AT A TIME IN DESCENDING ORDER THE AUTO INIT SWITCH SET TO ON TO VERIFY RESULTS. AFTER TROUBLE
UNTIL TROUBLE CLEARS: CP FC321 (02-15), CP FC320 (02-14), IS CLEARED AND THE ENCODER CONTINUES TO FUNCTION, RESET PRIMARY /

SECONDARY STATUS OF ALL RCDR BOARDS TO NORMAL

[1] AT ECOR BOARD
FOR ENCODER IN
TROUBLE, SET POMER
SWITCH AND AUTD
INIT SWITCH T0 OFF

[2] REPLACE
CP FC321
(LEVEL 2,
SLOT 15)

CAUTION
DO NOT RESET RUN
SWITCH ON RCDR
BOARD WHILE XFR
LED IS LIGHTED
ON AN ECDR BOARD

MANNN

AN M N NNE

[3] AT ECOR BOARD
FOR ENCODER IN

TROUBLE, SET POWER
SWITCH AND AUTOD
INIT SWITCH TO ON

[7] REPLACE
CP FC320

(LEVEL 2,
SLOT 14)

[4] DOES ENCODER
FULLY INITIALIZE
(INIT1 AND INIT2

EXTINGUISHED, RUN LED
LIGHTED ON ECDR

BOARD)

[8] ALLOW ENCODER
T0 RUN AS
SECONDARY TD ALL
RCOR PORTS FOR

2 70 3 MINUTES

LEDS

[8] DOES
N0 /' ENCODER

CONTINUE
TO FUNCTION

FOR ENCDDER IN

[5] AT ECDR BDARD

TROUBLE, SET POWER
SWITCH AND AUTO
INIT SWITCH TO

[10] AT RCDR BOARD
WITH LIGHTED FAIL

[6] HAS CP
FC320 BEEN
REPLACED

YES

FIG. 40

OFF LED, MOMENTARILY
DEPRESS RST
PUSHBUTTON

y

[11] AT ECOR BOARD
FOR ENCODER IN
TROUBLE,
MOMENTARILY DEPRESS
ALM RLS PUSHBUTTON

AT RCDR BOARDS
RESET PRIMARY/
SECONDARY STATUS
OF RCOR PORTS T0
| NORMAL

Fig. 30—Trouble Number 16, ENCODER Failure
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SECTION 201-901-301

SUMMARY
POWER DOWN ENCODER. REPLACE PROCON BOARDS. IF TROUBLE NOT
CORRECTED, REPLACE PROCON. IF TROUBLE OCCURS AGAIN REPLACE
ENTIRE ENCODER.

[1] AT ECDR BOARD FOR ENCODER
IN TROUBLE, SET POMER
SWITCH TO OFF ———

[2] REPLACE PROCON CIRCUIT PACKS ONE
AT A TIME (TABLE)

(3] REMOVE FIVE CONMECTORS
ON REAR OF PROCON

[4] REMOVE 4 SCREWS ON
FACE OF PROCON

{5] REMOVE

TABLE

PROCON CIRCUIT PACKS

DMy
cus
PsU1
Psu2
PSU3

ED-4C055-30 G2
ED-4C056-30 064
ED-4C058-30 63,64
ED-4C058-30 63,64
ED-4C058-30 63,64

PROCON

[6] REPLACE
PROCON

[7] TIGHTEN MOUNTING SCREWS
ON FACE OF PROCON

[8] RECONNECT FIVE
CONNECTORS ON REAR
OF PROCON

(9] AT ECOR BOARD FOR ENCODER
IN TROUBLE SET POMER
SHITCH TO ON

CAUTION
DO NOT RESET RUN
SWITCH ON RCDR BOARDS
WHILE XFR [ED IS
LIGHTED ON ECOR BOARD

ALV
NN N

[15] SEE CAUTION, AT
RCDR BOARDS RESET
PRIMARY /SECONDARY
STATUS OF RCOR PORTS
T0 NORMAL

[10] DOES ENCODER
FULLY INITIALIZE
(INIT1 AND INIT2
LEDS EXTINGUTSHED,
RUN LED LIGHTED ON

ECOR BOARD)

[14] AT ECDR BOARD
FOR ENCODER IN
TROUBLE, MOMENTARILY
DEPRESS ALM RLS
PUSHBUTTON

YES

[11] ALLOW
ENCODER TO RUN AS
SECONDARY TO ALL
RCOR PORTS FOR 2
T0 3 MINUTES

[12] DOES
ENCODER
CONTINUE
TO FUNCTION

[13] AT RCOR BOARD
WITH LIGHTED FAIL
LED, MOMENTARILY
DEPRESS RST
PUSHBUTTON

Fig. 31—Trouble Number 40, 56, or 59, Improper Progress Marks or Program Flags Detected In Program
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ISS 2, SECTION 201-901-301

[3] CHECK FOR:
(A) DEFECTIVE DAC UNIT

WIRING FROM DK
DISTRIBUTE POINT TO
0K SCAN POINT

[1] AT ECDR
BOARD FOR ENCODER
IN TROUBLE, SET

[2] IS CABLE
FOR RCDR PORT
INDICATED ON DISPLAY

POWER SWITCH AND PANEL PLUGGED INTO (8) DEFECTIVE OK SCAN POINT TABLE
AUTO INIT SWITCH C) DEFECTIVE DK DISTRIBUTE
o ENCODER (© POINT = 0K SCAN POINT
— i (TABLE) CIRCUIT BOARD LOCATION
RCOR
poRT | LEVEL | sLoT
[4] INSERT
CABLE INTO g, 4.8 10 2
ENCODER
1,5, 9 10 3

2, 6, EM 10 4

3,7 10 5

OK OISTRIBUTE POINT
CIRCUIT BOARD LOCATION

ggg¥ LEVEL | SLOT
0, 1 8 2
2,3 6 4
4, 6 [} 5
B, 7 B 8
8,98 6 2
EM 8 4

Fig. 32—Trouble Number 43, OK Scan Mismatch, OK Distributes Two Scans
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SECTION 201-901-301

{1] 18 g_g Lo\ o [3] WHAT OTHER -
ONLY LE LED(S) = o(Fi6. 37 )
LIGHTED LIGHTED

(FIG. A)

YES

L o

[~ AV
—PTY

I~ ASW

Fig. 33—ENCODER Hardware Faults
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POWER DOWN ENCODER. REPLACE ONE AT A TIME IN DESCENDING ORDER
UNTIL TROUBLE CLEARS: CP FBBO2 (02-13), CP FB603 (02-2), PROCON.
AFTER EACH ITEM IS REPLACED SET POWER AND AUTO INIT SWITCH TO
ON TO VERIFY RESULTS. AFTER TROUBLE IS CLEARED, AND ENCODER
CONTINUES TO FUNCTION. RESET PRIMARY/SECONDARY STATUS OF ALL

RCOR BOARDS TO NORMAL

SUMMARY

[1] AT ECOR BOARD
FOR ENCODER IN
TROUBLE, SET POMER
SWITCH AND AUTO
INIT SWITCH 10 OFF

[2] REPLACE CP

CAUTION

& FB602 (LEVEL 2,
SLOT 13) .

[8] AT ECOR BOARD
FOR ENCODER IN
TROUBLE, SET POWER
SWITCH AND AUTQ
INIT SWITCH TO ON

DO NOT RESET RUN SWITCH ON
RCDR BOARD WHILE XFR LED 18 [/
LIGHTED ON AN ECDR BOARD

[7] REPLACE CP
FB603 (LEVEL 2,

SLOT 2)

ISS 2, SECTION 201-901-301

(4] DOES ENCODER FULLY
INITIALIZE (INIT1 AND
INIT2 LEDS EXTINGUISHED,
RUN LED LIGHTED ON

ECDR BOARD)

NO

[8] ALLOW ENCODER
T0 RUN AS
SECONDARY TO ALL
RCDR PORTS FOR 2
T0 8 MINUTES

[8] DOES
ENCODER

<

4

(5] AT ECOR BOARD
FOR ENCODER IN
TROUBLE, SET POWER
SWITCH AND AUTO
INIT SWITCH TO OFF

[6] HAS CP
FBE03 BEEN
REPLACED

CONTINUE TO
FUNCTION

[10] AT ECOR BOARD
FOR ENCODER IN
TROUBLE,
MOMENTARILY DEPRESS
ALM RLS PUSHBUTTON

[11] SEE CAUTION.
AT RCDR BOARDS RESET
PRIMARY/SECONDARY
STATUS OF RCDR PORTS
70 NORMAL

Fig. 34—WD LED Lighted
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1SS 2, SECTION 201-901-301

SUMMARY REPLACED, THE ENCODER MUST BE POWERED UP, AND THE AUTO
POWER DOWN ENCODER REPLACE ONE AT A TIME IN DESCENDING INIT SWITCH SET TO ON TO VERIFY RESULTS. AFTER THE TRBUBLE
ORDER UNTIL TROUBLE CLEARS: CP FC320 (02-14), CP FC321 15 CLEARED, AND THE ENCODER CONTIMUES TO FUNCTION, RESET
(D2-15), CP FC335 (02-16), PROCON. AFTER EACH ITEM IS  THE anm/secuunmv smus OF ALL RCOR BOARDS TO NORMAL

o O v
FOR ENCODER IN | l[’m ENCODER IN FULLY INITIALIZE
TROUBLE, SET PGWER TROUBLE, SET (IN T1 AND INIT2 :LEDS
SWITCH AND AUTO POWER SWITCH E UISHED, RUN LED
| T “suzven™To oe zg:ﬁum INIT LLGHTED O ECOR "BOARD)
[=1 ] -DOES
ENCODER
.CONTINUE TO
‘ FUNCTJON
{51 AT E -
FOR E R IN
TROUBLE, SET PGWER
SWITCH AND AUTO
INIT SWITCH 70 OFF [ T7 7 e 50w
= FOR ENCODER IN
TROUBLE,
MOMENTARILY
: DEPRESS ALM RLS
B ACE | 171 REPLA [6] HAS CF " { PuskBUTTON.
(LEVEL 2 : LEVEL 2 FC321 BEEN
J (LEVEL 2, REPLAGED
SLOT 14) SLOT 15)
YES |
[13] SEE CAUTION. AT
m PLA ' RCOR BOARDS RESET
2 o R e |/ e o/ LRI Ae PATHARY /SECONDARY
SNITCH ON RCDR (LEVEL 2, STATUS OF RCDR
] B0ARD WHILE XFR g SLOT 16) \ REPLAGED 1 PORTS 10 NORMAL
] LD IS LIGHTED. Y ‘ YES
| ON AN ECOR BOARD

{ FIG. 31)

Fig. 35—ASW LED Lighted
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SECTION 201-901-301

SUMMARY
POWER DOWN ENCODER. REPLACE ONE AT A TIME IN DESCENDING ORDER
UNTIL TROUBLE CLEARS: CP FC320 (02-14), PROCON.
AFTER EACH ITEM IS REPLACED, THE ENCODER MUST BE POWERED UP,
AND THE AUTO INIT SWITCH SET TO ON TO VERIFY RESULTS. AFTER THE
TROUBLE IS CLEARED AND THE ENCODER CONTINUES TO FUNCTION,
RESET THE PRIMARY/SECONDARY STATUS OF ALL RCDR BOARDS TO NORMAL

[1] AT ECDR BOARD
FOR ENCODER IN
TROUBLE, SET

POWER SWITCH AND
AUTQ INIT SWITCH

[2] REPLACE CP
FC320 (LEVEL
2, SLOT 14)

TO 0cF
TO06F

Page 62

[3] AT ECOR BOARD
FOR ENCODER IN
TROUBLE, SET
POWER SWITCH AND
AUTO INIT SNITCH
O o

Fig. 36—DB LED lighted

[4] DOES ENCODER
FULLY INITIALIZE

[5] ALLOW ENCODER
T0 RUN AS

(INIT1 AND INIT2 YES SECONDARY TG ALL
LEDS EXTINGUISHED, RCDR PORTS FOR 2
RUN LED LIGHTED 53 MINUTES
ON ECDR BOARD)
NO
[6] DOES
NO /' EnCODER
CONTINUE TO
\ FUNCTION
FIG. 31 YES
[7] AT ECDR
BOARD FOR ENCODER
IN TROUBLE,
MOMENTARILY DEPRESS
{ CAUTION / ALM RLS PUSHBUTTON
DO NOT RESET RUN
] surton on Roor - ]
| BOARD WHILE XFR 4
L4 LED IS LIGHTED |/
%

ON AN ECDR BOARD

[8] SEE CAUTION. AT
RCOR BOARDS RESET
PRIMARY /SECONDARY
STATUS TO RCOR
PORTS TO NORMAL




iSS 2, SECTION 201-901-301

SUMMARY POWER AND AUTC INIT SWITCH TO ON, TD VERIFY RESULTS.
POWER DOWN ENCODER. REPLACE ONE AT A TIME IN DESCENDING AFTER TROUBLE IS CLEARED AND THE ENCODER CONTINUES TO
ORDER UNTIL TROUBLE CLEARS: CP FC321 (02-15), CP FC335  FUNCTION, RESET PRIMARY/SECONDARY STATUS OF ALL RCDR

(02-16), PROCON AFTER EACH ITEM IS REPLACED, SET BOARDS TO NORMAL
T7] AT ECOR BOARD [3] AT ECDR BOARD [4] DOES ENCODER [8] ALTOW ENCODER
FOR ENCODER IN T2] REPLACE ] FOR ENCODER IN FULLY INITIALIZE T0 RUN AS SECONDARY
TROUBLE, SET P FC321 TROUBLE, SET POMER| (INIT1 AND INIT2 LEDS \ YES | TO ALL g_cgﬁ PORTS
POMER SWITCH AND (LEVEL 2, SWITCH AND AUTD EXTINGUISHED, RUN LED FOR 2 TU 3 MINUTES
AUTO INIT SWITCH SLOT 15) INIT SWITCH 70 ON LIGHTED IN ECOR BOARD)
NO
/ [9] DOES
NO /" ENCODER
CONTINUE TO
¢ CAUTION ¢ FUNCTION
DD NOT RESET RUN
| suricH on RcoR [
] Boaros wHILE XFR [ [5] AT ECDR BOARD
]l  Lep 1S LIGHTED [/ FOR ENCODER IN
/|l ON AN ECOR BOARD |/ TROUBLE, SET POWER
- SWITCH AND AUTG '
AUTg [10] AT ECOR BOARD
INIT SWITCH TO OFF FOR ENCODER IN
TROUBLE, MOMENTARILY
DEPRESS ALM RLS
PUSHBUTTON
!
[ T=>71 DEDI ARE ]
[7] REPLACE NO [6] HAS CP
CP FC335 FC335 BEEN
(LEVEL 2, REPLACED
SLOT 16) Vi {11] SEE CAUTION,
AT RCDR BOARDS
RESET PRIMARY/
SECONDARY STATUS
FIG. 31 OF RCDR PORTS TO
NORMAL

Fig. 37—NSD LED Lighted
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' SUMMARY
POMER DOWN ENCODER. REPLACE ONE AT A TIME IN DESCENDING ORDER
UNTIL TROUBLE CLEARS: CP FBS84 (02-8), CP FBS594 (02-11), CP
FC 320 (02-14), CP FC321 (02-15), PROCON, AFTER EACH ITEM IS
REPLACED SET POMER AND AUTO INIT SWITCH TO ON TO VERIFY RESULTS .
AFTER TROUBLE TS CLEARED AND ENCODER CONTINUES TO FUNCTION,
RESET PRIMARY/SECONDARY STATUS OF ALL RCOR BOARDS TO NORMAL

[4] DOES ENCODER FULLY [12] ALLOW

[3] AT ECDR BOARD
INITIALIZE (INIT 1 AND ENCODER TO RUN

FOR ENCODER IN

INIT 2 LEDS YES
TROUBLE, SET POWER INIT 2 | AS SECONDARY TO
B SuITCH AND AUTD EXTINGUISHED, RUN LED ALL RCDR PORTS FOR

LIGHTED ON ECDR BOARD) 2 To™ 3 MInuTES

INIT SWITCH TO ON

[1] AT ECOR BOARD No
FOR ENCODER IN
TROUBLE, SET POWER —
SWITCH AND AUTD No éﬂg&oggEs
INIT SWITCH TO OFF CONTINUE TO
[5} AT ECOR BOARD \ﬂ""
FOR ENCODER IN YES
TROUBLE, SET POWER
, SWITCH AND AUTOD
[2] REPLACE CP INIT SWITCH TO OFF
[14] AT ECDR BOARD
FOR ENCODER IN
TROUBLE, MOMENTARILY
DEPRESS ALM RLS
[7] REPLACE CP [6] HAS CP PUSHBUTTON
FBSS4 (LEVEL 2, NO /' FBS94 (LEVEL 2,
SLOT 11) SLOT 11) BEEN
CAUTION — REPLACED
¥l 00°NOT RESET RUN 1] YEs
| SWITCH ON Rcﬁm j
/] BOARD WHILE XFR REPLACE
] LED IS LIGHTED |/ ggzlzo (té\(l:ELc;, No / [8] HAS CP A[\;snlacgsEag:ggén:éssr
ON AN ECDR BOARD SLOT 14) FC320 BEEN PRIMARY /SECONDARY
—— REPLACED
: l STATUS OF ALL RCOR
YES PORTS TO NORMAL
11] REPLACE -
([:P gcam (LEVEL No éégg"ggﬂfp
2, sLoT 15) (@
' REPLACED

Fig. 38—PTY LED Lighted
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SUMMARY

POWER DOWN ENCODER. REPLACE ONE AT A TIME IN DESCENDING ORDER
UNTIL TROUBLE CLEARS: FC319 (02-3), A1148 (10-1), A1148 (08-17),

FB598 (02-5), FBS98 (02-7), FC335

POWER UP ENCODER AFTER EACH REPLACEMENT TO VERIFY RESULTS.
AFTER TROUBLE CLEARS, RESET PRIMARY/SECONDARY STATUS AT RCDRS

(02-16), PROCON.

[3] AT ECOR
BOARD FOR ENCODER
IN TROUBLE, SET
POWER SWITCH

T0 ON

[1] AT EGDR
BOARD FOR ENCODER
IN TROUBLE, SET
POWER SWITCH

70 OFF

(2] REPLACE
CP FC319
(LEVEL 2,
SLOT 3)

(7} REPLACE
CP A1148
(LEVEL 6,
SLOT 17)

[9] REPLACE
CP A1148
(LEVEL 10,
SLOT 1)

T6] WAS TP
A1148 (LEVEL 6,
SLOT 17) BEEN

A1148 (LEVEL
10, SLOT 1)

\

CAUTION

[11] REPLACE
CP_FB598
(LEVEL 2,
SLAT 5)

FB598 (LEVEL 2,
SLOT 5) BEEN
REPLACED

DO NOT RESET RUN
SWITCH ON RCOR
BOARD WHILE XER
LED IS LIGHTED
ON AN ECDR BOARD

AN

(NNASNS N NN

[13] REPLACE
€ FB598
(LEVEL 2,
SLOT 7)

[12] WAS CP
FB588 (LEVEL 2,
SLOT 7) BEEN
REPLACED

ISS 2, SECTION 201-901-301

[4] DOES ENCODER FULLY
INITIALIZE (INIT1 AND
INIT2 LEDS EXTINGUISHED,
RUN LED LIGHTED ON ECDR
BOARD)

y
[5] AT ECDR
BOARD FOR ENCODER
IN TROUBLE, SET
POMER SWITCH

10 OFF

[14] HAS CP
FC335
BEEN REPLACED

NG

[15] REPLACE
CP FC335

(LEVEL 2,
SLOT 1B)

| SECONDARY TO ALL

[16] ALLOW ENCODER
0 RUN AS

RCOR PORTS FOR
2 TO 3 MINUTES

[17] DOES
ENCODER

CONTINUE TO
FUNCTION

YES

[18] AT ECOR

BOARD FOR ENCODER
IN TROUBLE,
MOMENTARILY DEPRESS
ALM RLS PUSHBUTTON

[19] SEE CAUTION.
AT RCDR BOARDS
RESET PRIMARY/
SECONDARY STATUS OF
ALL RCOR PORTS

T0 NORMAL

Fig. 39—AV LED Lighted
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[1] AT ECOR BOARD FOR
ENcODER IN TROUBLE,
SET POMER SWITCH
AND AUTO INIT

SWITCH T0 OFF

[2] ON P TERMINAL STRIP
ON REAR OF ENCODER,
LOOSEN SCREMS ON
RIGHT HAND SIDE OF
T.S., REMOVE POWER
LEADS FROM TERMINALS
0 THRU 8

—

[3] REMOVE FIFTEEN
CONNECTORS ON THE

FACE OF THE ENCODER

{4

THAT HAVE SCREW HEAD CLEARANCE IN
THE-MTG BRACKETS

LOOSEN THE TWO ENCODER HOLDING SCREWS

ISS 2, SECTION 201-901-301

[9] ALLOW ENCODER TO

REMOVE THE OTHER ENCODERS
MOUNTING SCREWS

{51

RUN AS SECONDARY TO
ALL RECORDERS FOR 2
TG 3 MINUTES

{6] USING HANDLES ON
ENCODER, REMOVE AND
REPLACE ENCODER

[10] SEE CAUTION. AT
RCDR BOARDS RESET
PRIMARY /SECONDARY
STATUS OF RCDR PORTS
TO NORMAL

[7] SECURE ENCODER
MOUNTING SCREWS,
RECONNECT 15 CONNECTORS,

RECONNECT 9 POMWER LEADS

[8] AT ECDR BOARD FOR
REPLACED ENCODER,

SET POWER SWITCH AND

—

AVAMAANN

DO NOT RESET RUN
SWITCH ON RCOR
BOARD MHILE XFR
LED IS LIGHTED
ON AN ECOR BOARD

CAUTION

DA NN

AUTG INIT SWITCH TO ON

Fig. 40—ENCODER Replacement
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ENCODER O ENCODER | ENCODER O ENCODEN | ENCODER O ENCODER |
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Fig. 41—Display Panel LED Designation for Recorder Mode A
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Fig. 42—Display Panel LED Designation for Recorder Mode B

Page 70



ISS 2, SECTION 201-901-301

ENCODER O ENCODER | ENCODER O ENCODER 1 ENCODER O ENCODER |
Em\ i = S jx DESIG
%7é %% \ % 7 - STRIP
:, Q4O || rrousre : Q43 || rrouste = G 4 Je—m
| Q0 [|MENL Geg | |maR! QoG] e
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: Qo0 : QeQ | : QO 0 (ef—Tna
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Fig. 43—Display Panel LED Designation for ENCODER Display
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