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1. GENERAL

1.01 This section covers the procedure to be
followed in response to the trouble ticketer

request alarm and the procedures involved in

analyzing troubles indicated on a trouble ticket.

1.02 This section is reissued to provide additional
information on decoder and transverter
trouble tickets. This revision affects positions 13

through 23 of the transverter trouble ticket and
positions 7, 13 through 18 and 23 of the decoder
trouble ticket. These changes were made to bring
the trouble ticket up to date for offices equipped
with interchangeable and toll information (NXX +411)
features.

1.03 The purpose of the trouble ticketer is to

indicate as nearly as practicable the source
of trouble encountered during the completion of a
service call or test call. The trouble ticketer may
also be used for verification on test calls by forcing
a trouble ticket although no trouble exists.

2. GENERAL OPERATION OF TROUBLE TICKETER

2.01 Whenever a decoder, transverter, or master

timer encounters trouble in the completion
of a service or test call, the circuit in trouble
attempts to connect to the trouble ticketer and
print a trouble ticket. The recorder and recorder
connector circuit ecan also seize the trouble ticketer
if it is not attached to a transverter or is not under
control of the master timer. A transverter may
request the trouble ticketer with or without a
recorder circuit attached. If a recorder is attached,
the occurrence of trouble in either circuit causes
the transverter to request the trouble ticketer. If
a recorder and recorder connector circuit is attached
to the master timer for a test call or a special
entry on the AMA tape and a trouble is encountered,
the master timer requests the trouble ticketer,
regardless of the location of the trouble.

2.02 When the circuit requesting the trouble

ticketer seizes it, an office alarm is sounded,
the trouble ticketer (TT) lamp lights, and a trouble
ticket is printed. If the circuit requesting the
trouble ticketer is unsuceessful in obtaining access
to it, an office alarm is sounded and a display lost
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(DL-) lamp is lighted. In the case of the transverter
or decoder, either the minor or major alarm is
sounded, depending on whether the circuit requesting
the ticketer is in its first or second trial stage,
respectively. A master timer always sounds a
major alarm. The recorder and recorder connector
sounds a minor alarm. However, if a second
recorder alarm is received before the first alarm
is retired, the minor alarm is changed to a major
alarm.

2.03 The trouble ticketer request alarm may be

retired at the trouble ticketer frame by
operation of the alarm release (AR) key or from
remote locations where there is a spare (SP) jack.
The AR jack on the trouble ticketer frame may
be patched to the SP jack on the same frame to
permit releasing the alarm from the remote location.
To release the alarm remotely, a short-circuited
plug is inserted momentarily into the SP jack on
the equipment frame.

2.04 When the trouble ticketer is made busy to

all connecting circuits, any circuit requesting
a trouble ticket will cause the major alarm to
function.

2.05 If the trouble ticketer encounters trouble in

printing a trouble ticket and remains off-normal
for more than 12 to 24 seconds, the timing circuit
functions to cause an alarm and to light the time-out
(TO) lamp on the jack, key, and lamp ecircuit on
the trouble ticketer frame.

2.06 The trouble ticketer can be made busy to

all connecting circuits by placing a make-busy
plug in the trouble ticketer make-busy (TTMB) jack
on the trouble ticketer frame. The associated
trouble ticketer busy (TTB) lamp is lighted while
the plug is in the jack.

2.07 At the jack, key, and lamp panel of the

trouble ticketer frame, there are make-busy
jacks for making the trouble ticketer busy to each
decoder, transverter, recorder and recorder connector,
and master timing circuit. Insertion of a make-busy
plug into one of these jacks makes the trouble
ticketer appear busy to the associated circuit.
When the trouble ticketer is made busy to a
particular circuit and that circuit requests the
trouble ticketer, the alarm sounds and a DL- lamp
lights as outlined in 2.02.
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3. TROUBLE ALARM ROUTINE METHODS

3.01 If in response to a major alarm, it is found

that a series of trouble tickets is being
printed, analyze a sufficient number of them to
obtain a common item. Such common items can
be a particular circuit, code, digit, or lead, or an
originating office. Remove the defective circuit
from service. ANI failures may be bypassed by
operating the CIFT key. When ticket analysis is
not conclusive, a rapid check can be made by
removing from service for short periods of time
certain suspected circuits or groups. Care is
necessary in this situation not to remove a number
of circuits that would cause a more serious service
reaction.

3.02 If in response to a major alarm, lighted

TTB and TT lamps on the jack, key, and
lamp panel are found, momentarily operate the AR
key to retire the alarm. If the alarm is retired
but the TTB lamp remains lighted, there is a plug
in the TTMB jack. Determine if it is satisfactory
to remove the plug.

3.03 If in response to an alarm, a lighted no

paper (NP) lamp is observed, replace the
trouble ticketer paper tape with a new roll of
paper.

3.04 If in response to an alarm, lighted TT and

DI- lamps on the trouble ticketer jack, key,
and lamp panel are found, make a record of the
DL- lamp in accordance with local instructions.
Operate the AR key on the trouble ticketer frame
to retire the alarm.

3.05 If in response to an alarm a lighted TT

lamp is found without a DL- lamp being
lighted, a trouble ticket has been printed. The
last trouble ticket is not ejected from the trouble
ticketer. If it is desired to use the trouble ticket
immediately, momentarily operate the eject trouble
ticket (ETT) key. Operate the AR key to retire
the alarm and to extinguish the TT lamp.

3.06 If in response to an alarm, lighted TO and

printer time-out (PTO) lamps are found,
the trouble ticketer blocked and timed out. The
alarm could be caused either by the operation of
the printer timer (PTM) on information storage
without progressing to the point where printing
of the trouble ticket occurs, or if ticket printing
has started, the PTM relay has operated and has



not released. The alarm may be released and the
TO and PTO lamps extinguished by operating the
AR key.

4. MATERIAL AND EQUIPMENT TO ANALYZE AND
LOCATE SERVICE CIRCUIT TROUBLES

4,01 The analysis and location of troubles are

based on the SD drawings. On detached
contact schematics this information is in the form
of functional schematics and sequence charts. The
sequence charts and circuit description indicate the
order of operation of the relays and other equipment
in the circuit. The functional schematics give the
circuit wiring information in an easy-to-read form.
If attached-type SD drawings are used, the circuit
description will supply information on the order of
operation of relays in the circuit. Seetion 030-360-701
covers procedures to be followed for No. 1 type
ticketer.

402 The CAMA test circuit can be used to

reproduce the conditions under which a
trouble ticket was printed. Circuit functions and
tests are covered in the circuit description of the
test circuit. BSPs are available covering the tests
of the AMA circuits. When the test circuit is used,
the portable test box is plugged into a belt-line
connector appearance and the necessary test made.

4.03 Incoming registers, trunk class circuit, and

senders have no access to the trouble ticketer;
however, they may be connected to a circuit having
access to the trouble ticketer at the time that circuit
fails. For circuits not having access to the trouble
ticketer, routine tests will be valuable in decreasing
service troubles originating in these circuits. The
manual test circuit is arranged to provide operational
tests of equipment used on service calls. Forced
trouble tickets can be made from the transverter
and decoder to provide a record of circuit operation
although no trouble exists.

4.04 The existence of trouble may also be indicated

by reports from testboards or service traffic
operators and by the results of routine testing
procedures.

4.05 Troubles that affect the continuity of a circuit
should be located with the use of a high
resistance head receiver. Troubles that require
voltage, current, and resistance measurement should
be located with the aid of a KS-14510, List 1
volt-ohm-milliammeter or similar test meter.
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4.06 Trouble in a long chain of make or break

contacts generally can be located more quickly
if testing is started in the middle of the chain.
This will reduce the average number of trials
necessary to locate the source of the trouble.
However, such a procedure will depend upon the
physical location of the equipment. When using a
head receiver to locate the source of a trouble in
which a relay with battery connected to its winding
is missing an operating ground, one side of the
receiver should be connected to battery and the
missing ground traced out. This will prevent false
operation of the relay. Where the opposite condition
exists, ground one side of the receiver and trace
for the missing battery.

5. TROUBLE TICKETS

5.01 The trouble ticketer circuit description lists

in detail the indications on the ticket produced
by the different circuits and should be referred to
for trouble analysis.

5.02 Because of the large amount of information

supplied by the different circuits, four
different trouble tickets are printed. These are
transverter, decoder, master timer, and AMA
recorder trouble tickets and are distinguished by
the number printed at position 3 on the trouble
ticket. Bach ticket has 42 positions.

503 Digits 0 and 1 in position 3 indicate even

or odd master timer. Digits 2 to 5 indicate
transverters 0 to 3; digits 6 or 7 indicate decoder
0 or 1. Digit 8 indicates a regular recorder, and
digit 9 the emergency recorder. When a regular
recorder indication is given in position 3,the digit
in position 5 of the ticket indicates the specific
recorder number 0 to 4. On an emergency recorder
ticket, the digit in position 5 will be 9. When
the type of circuit originating the trouble ticket is
determined, refer to the charts shown on the
trouble ticketer schematic drawing covering the
particular type of circuit involved. The information
on the different charts provides assistance in locating
the source of trouble. It indicates how far the
circuit has progressed, time-out conditions, and
false grounds or crosses.

5.04 In general these indications can be broken

into four categories of information: (a)
information associated with the particular call in
progress at the time the ecircuit called for the
trouble ticketer, (b) time-out indications due to
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the circuit being unable to perform its functions
within a given time, (c¢) cross indications or false
grounds on leads arranged for standing tests, and
(d) progress indications to provide information on
how many of the circuit functions were performed
before failure occurred. The analysis of a trouble
ticket may depend upon cross checking of the
different types of information. For example, a
time-out condition may be due to an incorrect
registration of information associated with a particular
call, or it may be due to failure of a contact in
the check path of those register relays, which
would prevent the circuit from completing its
funections. Standing test failure indications normally
occur with the circuit idle or immediately on seizure,
and point directly to the source of the trouble.
However, as some standing test indications are
associated with several leads in a circuit, it may
require considerable checking of leads to locate
the actual source of trouble.

6. ANALYSIS OF TYPICAL TROUBLES

6.01 In the step-by-step CAMA system most

circuits are in detached contact form with
the exception of the master timer, AMA recorder,
and call identity indexer. For trouble analysis the
detached contact schematics are useful. Until
reissue of the AMA circuits in detached form the
use of operation schematics originally issued for
the No. 5 crossbar system is recommended.
Although not completely applicable on all sheets,
they can be used provided differences associated
with the CAMA trunks, senders, and transverters
are considered. When the CAMA trunks, senders,
and transverters are involved, the functional
schematics and sequence charts for these circuits
should be used.

6.02 Attached are examples of trouble tickets

which are analyzed to indicate the procedure
involved in locating trouble by using the trouble
ticketer. For information regarding the digit
printed and its meaning, refer to the trouble ticketer
(CD-32274-01, Section TII.

A. CAMA Recorder Trouble Ticket

6.03 Analyzing the ticket in Fig. 1, the digits in

positions 3 and 5 indicate that it was originated
by regular CAMA recorder 0. At the time the
recorder failed, it was connected to trunk 42 of
the recorder trunk group to make an answer or
disconnect entry. This is indicated by digits 4
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and 2 in position 6 and 7 of the ticket. Positions
8 through 11 are not used on the ticket and position
12 has no information. Digit 1 in position 13
indicates IPA relay operated in the recorder under
control of the call identity indexer. In positions
14, 15, and 16, the digit 1 indicates OTO, DTK,
and DTN relays operated in the recorder. The
asterisk in position 17 indicates both XTL and
PAK were registered in the ticketer. No information
is recorded at position 18. Positions 19 and 20
register 0 to indicate TBL and PTS. Considering
the sequence chart for Fig. 1, it can be seen that
the circuit progressed to the point where the DTN
relay operated and the A’-, B'-, F’-2/5, PT PT1
and PAK registrations were made. Referring to
the circuit schematic and sequence chart sketeh, it
is seen that relay DTN, operated, closes the operate
path for the E- and F-2/5 relays and perforator
magnets. Relay M, operated, closes the operate
path of the A- and of the B- to D-2/5 relays and
magnets. Relays DTN and M, operated, close the
operate path for relay PTC which starts timing of
the PTO relay circuit. PTC also partially closes
the operate path of relay CK through check path
contacts of relays A- to F-. If a check path is
completed through relays A- to F-, then relay CK
will operate before timing relay PTO operates.
However, if relay CK does not operate, then relay
TBL will operate when relay PTO operates. Operation
of relay TBL will cause the recorder to time and
call in the trouble ticketer. Relays PR1, PR2,
and PR3 will operate when relay CK operates.
Relay PR2 operated will operate relay LC which
provides a registration on a trouble ticket. The
LC indication is missing from the trouble ticket,
indicating that the LC relay did not operate. It
appears, therefore, that the trouble condition exists
somewhere between the point where relay DTN
operates and relay LC operates.

6.04 If several trouble tickets are obtained from

the same recorder with the same trouble
indications on the ticket, it would be advisable to
keep a close check on the digit information in
positions 24 through 29. Check for repetition of
the same digit in one of the positions on all the
trouble tickets. This may indicate that every
time digit is registered in a particular position,
the AMA recorder fails. If any of these positions
does not register a digit, there is no check path
for operation of relay CK. Note that the digit 3
in position 24 indicates that the A0, Al, and A2
relays were operated in the AMA recorder. This



is an indication that a timed release disconnect
entry was in progress.

Trouble Tracing in AMA Recorder

6.05 If office conditions permit, transfer the

AMA recorder and operate the A- to F-
relays in the same pattern as indicated by the
trouble ticket. Ground GT of relay PTC, and check
with a headset for ground on 4T of relay A0. In
this case no ground is found. Checking at 4T of
the B0, C0, D0, EO0, and FO0 relays, ground is
detected at FO only. As the E’ digit is a 4, the
contacts of relays E4 and EO are checked and
contact 1/2 bottom of relay E4 is found to be open.
The contact is cleaned and the recorder is put back
into service. Subsequent usage of this recorder
indicates that it operates correctly.

B. Transverter Trouble Ticket—Trouble in Transverter

6.06 In Fig. 2 a transverter trouble ticket is

shown. The digits in positions 3 and 4
indicate that this ticket was originated by transverter
No. 1 on a first trial servie call. Recorder 0,
trunk 65, and sender 04 were associated with the
transverter on the call. If several transverter
trouble tickets are available, it is quite important
to see if a particular sender, recorder, or trunk is
associated at time of failure. An associated circuit
which appears on all the trouble tickets could be
the cause.

6.07 Positions 10, 11, and 12 on the trouble ticket

indicate that the transverter has progressed
to the point of printing a 4 in position 11 and there
are no cross failures. Turning to the sequence
charts for the transverter, digit 4 in position 11
indicates the P1 relay operated to print the last
line of entry on the AMA tape but the P1A relay
did not operate. Looking at the trouble ticket it
can be seen that the called and calling number
information is complete, but the recorder input
leads show an asterisk in position 26. This is an
indication of the source of trouble. Turning to
the schematic of the transverter, it can be seen
that the C' indication for the last line of entry is
obtained through contacts of the C1A relay. This
relay normally grounds leads C’'2 and C'7T when it
operates, and therefore an asterisk in position 26

indicates either an open contact or a cross on leads
Co, C1, or C4.
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Trouble Tracing in Transverter

6.08 As the transverter was failing repeatedly,

it was removed from service. At the
transverter, relay Cl1A was operated manually and
contacts 22 and 24 were checked for ground. Ground
was obtained on leads C2 and C7 only, but it was
noticed on the Cl1A relay that the lower movable
spring of contact 23 was touching the top movable
spring of contact 13. The spring was replaced in
its indexing slot and the transverter placed into
service.

6.09 At the trouble ticketer and test frame, the

transverter and the sender shown on the
trouble ticket in Fig. 2 were patched for test*;
and timers in the transverter were made inoperative.¥
The called and calling numbers shown on the
selected trouble ticket were keyed at the test set.
The transverter progressed to thg P1 operation.
At the test circuit the C2, 4, and 7 relays were
operated; C4 was falsely operated. Since the
transverter progressed to P1 operation on all
failures, the analysis indicated a cross when the
C1A relay operated. It was found at C1A contacts
that the lower make spring of 23 was resting on
the top make of contact 13. The spring was
replaced in ifs comb slot, the call progressed, and
an IE lamp lighted on the test set. Timing was
restored in the transverter and retests were
completed without trouble.

C. Transverter Trouble Tickets—Trouble in Associated
Circuit

6.10 Several transverter trouble tickets were

obtained similar to the ticket in Fig. 3.
The tickets involved all transverters which were
in each case associated with recorder No. 4. It
was observed that recorder No. 4 was failing on
all calls, therefore it was transferred.

6.11 In checking circuit progress it was noted
that all transverters failed with a digit 2 in

If method in 6.09 is followed, make busy all
senders in associated transverter connector during
test.

+ Timers in a transverter should not be made
inoperative if the call or test causes the transverter
to connect to an AMA recorder.
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Fig. 1—AMA Recorder Trouble Ticket
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position 11 of the ticket. This is a P2A indication
which, according to the sequence chart notes, is
an indication that the P2A relay operated but that
the check of the TIC and ICK leads failed. If this
test was satisfied, relay ICK would be released
and IC operated. Since the ICK must operate on
this check in order to operate the IC relay, the
operate path of necessity must be open in recorder
4 or in the call identity indexer associated with
that recorder as these are the only circuits common
to all the trouble tickets.

Trouble Tracing

6.12 When AMA recorder trunks were transferred

to the emergency recorder, no trouble in
making AMA records was encountered. This
eliminated the call identity indexer as a source of
the trouble and the open in the operate path of
the ICK relay must have been in the AMA recorder
itself. Checking the ICK path through the TC-,
TVM1, and TN6 relays in the AMA recorder, an
open contact on the TVM1 relay was found.

Summary

6.13 By observing that on several transverter

trouble tickets different transverters
encountered the same trouble when associated with
a particular recorder, the source of trouble pointed
to the recorder circuit. By observing that the IC
relay had not been operated by the ICK relay,
the most logical source of trouble was traced. This
was the ICK relay operate path which passed
through the AMA recorder.

D. Decoder Trouble Ticket

6.14 Trouble tickets were being printed by decoder

0. One of these tickets is shown in Fig. 4.
Checking through the ticket with the recoder
trouble ticket chart, a digit 8, an XT indication,
is found in position 12 and an asterisk is found in
position 25.

6.15 The asterisk in position 25 indicates a

mutilated first arbitrary digit causing the
XT indication. The circuit progressed to the point
where the route relay operated. This is indicated
by information from the route relay contacts on
the trouble ticket.

6.16 Checking the circuit schematic, it can be
seen that a false ground on the arbitrary
digit leads which are not grounded by the ARN-relays
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will cause the XT relay to operate. The false
ground will also cause the trouble ticketer to print
an asterisk. A contact failure on one of the ARN-
relays will cause an asterisk to appear on the
trouble ticket but will not operate the XT relay
to give an XT indication.

Trouble Tracing in Decoder

6.17 Decoder 0 was made busy and relays ARP,

TGS2, and ARNO operated. Leads ARO, 1,
2, 4, and 7 were checked for ground and leads 4
and 7 only were grounded. The ARNO relay was
released and the ARN1 operated. The ARO and
AR1 leads were grounded. The ARNI relay was
released and the ARN2 relay operated. Again
only two leads ARO and AR2 were grounded. The
ARN2 relay was released and the ARN4 operated.
At this point the AR0O, AR4. amd AR7 leads were
grounded indicating a cross between the AR4 and
AR7 leads. Checking these leads on the relay
network, a wire clipping was found to be.crossing
the AR4 and AR7 leads. The trouble was cleared
and the decoder put back into service.

E. Master Timer Trouble Ticket

6.18  While attempting to make a recorder busy,

a trouble ticket was obtained which was
originated by an even numbered recorder. The
ticket is shown in Fig. 5. Fig. 6* shows the circuit
sequence after inserting a plug in the recorder
make-busy jack.

6.19  Analyzing the trouble ticket indicates that

the even master timer blocked when recorder
0 was made busy (recorder 0 position 5, block D
position 10). The information in positions 24
through 29 indicates directly that the master timer
progressed to the point where the P6 relay operated
in the timer and the RN relay operated in the
AMA recorder (refer to location RJ22 on Fig. 6
attached). The number 280500 on the trouble ticket
indicates that the timer had primed the recorder
to perforate this information when it blocked. Since
the 280500 information was not released in the
recorder when the trouble ticket was printed, it

* Fig. 6 is to be used only until the reissue of
AMA circuits in detached form.
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10

*¥%¥0—0—-0-0—-%————%——|0%—280500— | | ——%— [ 352 %%

] MARGIN

MINUTES UNITS
MINUTES TENS

TIME OF DAY
HOURS UNITS

 HOURS TENS

NOT USED
HR & DA

NO INFORMATION
NO INFORMATION

BSP

RN

NO INFORMATION

FI

El

2. INFORMATION ON PERFORATOR LEADS
Bl

AI

NOT USED

PT & PTI

. ] PERFORATOR INFORMATION

RD INDICATION
NO INFORMATION
XTL & PAK

NO INFORMATION

TV & RT INDICATIONS
NO INFORMATION
BLOCK D

NO INFORMATION
SYNCHRONIZED

NO INFORMATION

RECORDER O
NOT USED
EVEN TIMER

ISS 2, SECTION 227-303-300

] MARGIN Note: See Fig. 6 for sequence
charts to follow explanation
of trouble ticket in text.

Fig. 5—Master Timer Ticket
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21
22
23
24
25
26
27
28
29
30
3
32
33
34
3s
36
37
38
39
40
a1
a2
43
44
a5

46

1SS 2, SECTION 227-303-300

LQ LP LN LM [N LK Ld LH LG LF LE LD LC LE A RB RG RO RE RF RG Rt RJ RK RL AM HN RP RQ RR
WINDOW SPLICE FROM LH,46 FROM RE,43
INSERTING B 5P INDICATOR  aemoving P4A o7A ,
MAKE BUSY JACK (RC) MAKE BUSY JACK
MBJ (RC) SP(RC) MBJ(RC) +HRE 4+ HRN + Mo L MG 2
. A0-D7 - = AQ-D7 o
MB(RC} MB(RC) IMB(RC) KO-D'7 -—mom Tk Beof7 iAO-D?’J ——mcf:,o —"(ES&V 1 BcoF7 3
R
5T- AO-D7{ ¢k (rC) EO-F7 AO-D7 L CK(RC) EO-F7 a
{MAGHRC) {Mag) (RC) (MAG)RC) (MAG)(RC)
scs/scoi RST- + (PRTCC) i PT —+ (PnTc PT 5
(SYC(ROLY TMI XLti PCN (TY) PACRC) ~+ PTORCHBIASED) l iPA(RC) <+ PTO(RC)(BIASED) 6
* H{RC) iT(RC) X U(RC) ;( [2]8] COM 1 PAM Z(RC) <+ PRIRCY IPRZ.PRZ:i P PAM Z{RC) i P PRIKRC) * PR2,PR3(RC} 7
(MAG)RC) SYNCHRONQUS {RC) (MAGKRQ)
RKA X COIE cOI0 X CO4E €040 NON-SYNCHRONOUS —= ig“rSEEZEli e L ®
NON’SVNCHRONOUS\
Xcose Xcoze Xcoso Xcozo Xcose Xcose Xcoso Xcoso 285600 ¢ sci 70 5¢-508-1 °
TBO/TBE B A'o.o'7J< (A&W Ber PTC(RC) (Egc')” ficor7 10
ERE/ORD X RT(RC) X RTI{RC AD-D7 PAC 4L .030 PA(RCIBP EG-FT 0
E/ORD {RC) {RC) (MAG) MAGHRC) oaM SEC. (MAGNRC)
{RC
RS MTP(RC) RT ! KD(RC) (MAGIRC) WI(RC) 12
cc PTO lggg:gz CK(RC, PTO(RC) 13
{M8) PLUG -~
IN \f ol X TIA(RC) PRI(RC) PRe(Rcd( PR3(RC) 14
IN SYNCHRONISM (SEE NOTE 2) RCE/RCO OUT OF SYNCHRONISM P5A. i Pl 5
‘ 4-(SEE NOTE2)
r.s_v arv TVM(RC)*CH(nc)i(f_D(RC) RSC @ BsP TIB(RC) ks L pPaciMaGHRO +sc  +5scC! 16
r — - AQ-D7 o
P ON(RC) wmaeLug fe sP £0-D'7 TRC) +TEO-F7 Beo-F7 i
Xonirey K TF(Re) cK AO-D7 | o\ (rey EO-F7 8
‘(';é?) (MAG)HRC)
+CC ¥ TvMicgo -rPTC(RC)iPT 19
DRL —LKD(RC) -+ PTO(RC) PA(RC) 20
(BIASED) PAM
[=1] p 4 PRI(RC) Z(RC
TGT * P6 P 22
RECORDER NO.
P3 a RN(r2805 - - 23
DAY RECORD >
DC TCE/TCO DA¥ 28B2i-- 840-07 AQ-D7 PTC(RO) Beni EO-F7 Beo-r7 24
A
A0-D7 (RC} T (RC)
HE/HO *TDE/TDO TME/TMO AO-D'7 AO-D7 (MAG)(RC) (PAC o ar PA (RC) 'gé’g ::S:c:y’(m) 25
. ot DU5, ; {RC) MAG)R . PAM
wdeso XTiE/0 BED-FT €o-F7 Bprj  X™MEvMok ver/orkero/omo) 0827 X788 X ao-07 KD(RC) WI(RC) (MAGIHRO) 26
(RC) { {MAG)RQ)] .
Uy BT Eo-F7 BT (RC) Mui mT§ CK(RC) PTO(RC) NOTES! 27
(MAGHRC) PAC 1. RECORDER (W) AND (Z) RELAYS ASSUMED
matrg BP ::-ggg PRA ~1ter PR2(RC) *pg3 PRI{RC) OPERATED AT START OF ENTRY. 28
-\ PAM (R} (RC) 2 IN CASE THE (NS) RELAY INSTEAD OF THE
tKD(RC) (MAGIRC ~- W (RC) P6A iPi (SY) RELAY HAD OPERATED, INDICATING 29
»- AN OUZTBSGFOSOYCHRONISN CONDITION, A
PAK CK(RC PTO (RC L 1a Lpace LINE ( ) PERFORATION CONTROLLED 3
(RC) 0 (RC) :on N(RC) (RC)C MaG) 8Y THE (P5) RELAY WILL BE PROVIDED. 0
X PR3(RCIX PR2 (RC) PRI(RC) B 2007 1 RO l Beo-r'7 30
ipn P3A L a0-p7 1 ekr EQ-F7
{MAG)(RC} CK(RC) {MAGHRC) 32
+oa toc L PACMAGIRC) TP, @eT 33
AQ-D7 -
'0-D' 1 1 EO-F7 SF'7 1 pP1ower] «p(r
B a0 D7on . Re) ' 1 EQ:S l Beo-F j:PA(Rc) Pro@al koo 34
. 4+ F7 L pram Z(RC) PRI PRZ,PRBim
{(MAG)(RC} CK(RC) - EO-F7{MAG)RC) (MAGHRC) | (RC) (RC}) 3%
Lrrcromer P7 P 36
DAY OF ROUND AND MONT
jI:PA(RC) +hroral ko vo e ,OUND AND MONTH i,
PAM
—L(Ma Z(RC) L PRI PR2, ‘0-D - PTCROBPT - ‘o-F'
MAG) -~ E ARGl (RS pr3rc P! B £0-07 AO-D7 ceoll ((ESC)W Bro-F7BMO 38
Xra P A0-D7 Br Yearg L 030 EO-F7 39
/HOUR ENTRY (MAGXRC) SEC. PAM (MAG)RC)
HRE HRN 28N-- W (RC) (MAGHRC) 40 RM |]N RP RGQ RR 40
BHr  Bao-D7 (AROC-)DT PTC (RO Be FgC—FT BeoF7 CKre) X PTO(RC) a1
(RC)
AQ-D7 BP Xpamo =030 EO-F7 PR2 PRI, PR3 (RC) a2
(MAG) SEC. PAM (MAG)(RG) (RC) MASTER TIMING CKT. 5D-25633-01,IS5.8
(RC) RECORDER AND RECORDER CONNECTOR CKT. SD-25872-01,155.7
W (MAG)(RC) e 43 ER AND RECORDE cTo o o,
10 RNI i
CK{RC) PTO(RC) 44 |
PR2(RC) PRI,PR3(RC) LE y
N
ip| 10 REI 48
Lo LP LN LM L LK Ly LH L6 LF LE LD LC LB A RB RC RD RT RF RG RH RJ RK RL

Fig. 6—Recording of End Tape Window Splice and
Make Busy
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4

42

ISS 2, SECTION 227-303-300

TO RGI

LP Lo LN M L K ) LH LG LF tE 10 Le LB A RrB RC RD RE RF RG RH RJ RX
FROM Sc-508-1
SH.| RNB FROM LJ44
*P& +prcro !
:ohu:'?! :u(mgn t MGE - MGN l -+ PA(RC) TPTO Bl -LKD(RC) z
284--- 3 . oy :
NG ga0-c7 ADCT(RO) PTC RO BoT DO-F7(RQ) #o0-F7 PAMMROROL Z(RG;  +PRIROD )IPRZ, PRI B! s
T (RC)
AO-CTOMEXRC) PACMMAGHRC) i P J%PA (RC) 030 SEC. J( DO- F 7 (MAGRC) P2 iP 5""”5;:5505""“ 4
XKD(RC) W(RC) [ PANMAGIRC SKP L SKA s
CK(RC) ¥PTORO @A0-C7 l AO-CTRO) ][PTC BetT DO:E7 io‘o—ﬁl 6
PRI (RC) PRZ (RC }PR&RC) *PR3(RQ} AO -CIMAG) iP PA(RC) 030 SEC. DO-F7
B (RQ) (MAGRO)
F8A Pt W(RC) 8
Lecwmomdmee  tmon  Lim CKRO iPTO ®O) a
iA'O--C'7 I +A0-C7(RO) < DO-F7 (RC l jlD‘o-;='7 PR2(RC PRI, PR3(RC 0
AO-CTHAQRC) —+ CK{RC) DO-F78AGR0) "
Lrrcee @eT £ 5Kkp -+ SKA , e
l +PARC ~—PT0(chausm\J~ KD (RC) iA'o—c'7 L AGCT(RC) < DO-FT(RC) l iD‘t}F'7 13
PAMMMORI-ZR0)  +PRIRG  LPR2,PR3 BPI L ao-CTMAg(Re) 4 ckmo DO-F 7¢AGHRO) "
SPLICE ENTR —] (RO
05'56” Y 55 P NON-SYNCHRONOUS TPTCRO PT 5
+Pen TPy TBiBe 12 SPT RK i Pon.Fa iF’SA Les Trao  1PTORoeimseD) "
IMG XLT1 +TCE/ Tcol PA(RC) PTR io'oﬁ)kDO—FWRo AQ-CT (RQ AOCT %H% 5C L PAM(MAGKROY Z (RC) 4+ PRI(RC) J.PR2, P(ﬁg i Py 1”7
‘M
+HE/HO {TDE/TDO + TME/ TMO X PAMMaeck ERS 5«;?;2' WROBP 4 FTO DO-F AMAGHRC) AOCAMAGR) X RKA TGT P
FY DU T T™meiTMO1 | ERD/ORD
TUSE/0 T Ts5E/0 5 TDE2/T0O2 TDEI/TDOI—-LTERITOR cop XP REPEAT TAPE INFORMATION ®
2 WTE oT mugmTE Lspa L ser S PP, (P FE) »
- BUES H ’ SPA Sfouence Repemco +CK(RC)
- L 1
iD‘O-F'7 Loorreo Fprr +AQ-C7 ey BAO-C7 APPROXTMATELY 40 LINES 4 PTCKRD iPT 2
=25 SECS —DO-F 7(\%)@01 PTO +PA (RO — AQ-CTIMAGH(RC) J f[PA(RC) +PTO (RC) (BIASED) 2
PAMMAGKRO)--COP 700 Iggéf:{:g). BP pAMmardLz R +PRI®o L PR, PR3 ar P
P X SPT RLS Br 2
BoO-F'7 ¥D0-F7Ro  XPTR AO-CTR) BAO-C'7 l imwm TMBR(RC) =
MB PLUG IN ——— - MB ALUG OUT
DO-FTM*AGRS) ! PA(RC J( AO -C7.(MAG)(RC) NS(RC) 4 DRL NS(RC) 2
Qsp : B0 dwro ERSRGT XPAMOmGRO ID' TRK TR ‘g 7
TSP “+PTO D '[MB (RC) +-CK TRS 3
ESP RK BASP @SSP cop NN SHCHRONOUS RKA 1 RCE/RCO »
i ] I ) r " T PIA,P2APIALP) P2 P4 1
SpA FSPT Nswar Lps PoA P3 g SY.RD(RQ) IPMPM b Re.pd gk tTvMpe @
RKA BOD-F7 Loorrra +pR  Laocimo J Boo-F7 Bsc 47ce/Teo SPA, SKRHR,RN,MOMG - RSC TVMIRQ) TONRD) 3
L po-Frmagro +PARD DO-F 7MAG(RC) 4 TME/TMO + HE/HO ITDE/ DO +5% Lrs 4 51- L onirg I »
i P J( Z(RC) + PRI (RC) LPRZPRB (RO~ PAM(MAG)(RC) J_Trhg;\;jrgg:, L?Z:l/ {Jr‘;g; +TDE2/TDO2 iT £€jo IU £epo oy ZoT ¢ Llr1sp L cop i RST—  +SCE/SCO +RTRO iRTl (RC) TF(RO)
Pi ‘MU%, TS BnTE HUS ASP LEsp tSYC ®o  Leenowto) 7w +ERE/ORO +MTPrRO  EIRT
CONTROLLED SPT R L 2PA H.T.U, (RO +T80/7BE +TIARO tS
SPLISESNTRY o~ l AO-C7(RC) PTCRo) et DO-F TR0y Bo0-F'7 Lou Lrka  tcom  TBRO %
ADCIMAKRCY PACMARC]  BP YPA(RC)  +030SEC. DO-F7 Leo- I PAK 2
(MAGXRC)
KD(RC) ~+ W(RC) PAM(MAG)(FC), +00— 38
CK(RC) PTO 39
kPR3®O XPR2®RO X PRIGRC) i
RD RE RF RG RH RS
e PIA 4
15PT  4+5PA  LPACouerg a2
iA'O <'7 1 1+ A0-CT(ReY +DO-F7 (RO i DO-F'7 43
AO-CTIGHRD) +CKRG L DO-F764AQRO a4
P w N LM LL LK @PT LH 6 LF £ 0 L LB A RB RC

Fig. 6 — Recording of End of Tape Window
Splice and Make-Busy (Cont)
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indicates that the RN relay in the recorder or
master timer has not released. In addition, the
P1 indication printed on the trouble ticket indicates
that the PR2 relay in the recorder had operated.

Trouble Tracing

6.20 At the master timer the P6A relay was
observed while transferring recorder 0. It

ISS 2, SECTION 227-303-300

was noted that the P6 relay operated but not the
P6A. This indicated an incomplete operate path
for the P6A relay. Since the P2A and P3A relays
had operated, the operate path for P6A must be
open only at the winding of the P6A relay or the
1B contact of the P6 relay. Contact 1B of the P6
relay was found to be open.
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