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Loed/Unloed R_I Control Check 

�~� 
L/ 

Bl J 

103E3 

Power down, 
disC; lOgiC 

board cdole B 
(CARR!' 0- If) 

M. conU �(�l�U�l�b�~� 
�c�a�b�l�~�o�P�i�8�'� D 

II ! 
Remove �j�y�m�~�r�,� 

�~�:�~�~�a�~�a�b�~�~�l�~�,� 
�L�O�A�E�~�:�~�~�I�N�D� 

Return TU to 
customer 

�~� 
L/' 103F2 

Suspect problem 
15 oPfn -Cw 

Stat Col A lIne 

3 ! 
Attach VTL 

clothespln to 
MCB ZM6. �J�u�m�p�e�r�·�~� 
pin 1 to pin'7 

(gndl 

I3 ! 
Pwr qown, 

�r�e�~�~�~�~� �~�g�m�~�r�,� 
board cagle A 

F3 ! 

M. cont. ZM6 
pin 1 to cable 

J\ pin D07 

See CARRL 0-19 

�~�)�o�'�-�-�-�- ..... �~�,� Replag:'f:pair 

�R�e�f�l�a�c�e�/�E�!�~�l�r� 

�(�~�f� �~�'�T� 

Load/Unload Reel Control Check 

MAP AB105 



Load/Unload Reel Control Check 

fii:'.. LJ 100H3 

Bl ! • 

Power down, 
swai1M~~dr~~ays 

(CARRL 0-19) 

01...1.1 ___ _ 

Power down, 
disconnect left 

reei:a~y~or 

E1 ! 

Inspect 
connector & 

meter 
continuity 

through motor 

Reconnect motor 
r~~~~~bA~~ 

H1""""I ___ _ 

a~·M8~n~~~~~t~, 
P!~~ ~~ tg g1 ~ 

ch~tm~~giing 
brushes before 
replacing motor 

DIscussion: Vacuum pump may attain vacuum level 
slowly, preventing the left reel from loading. If you 
suspect this problem, check vacuum pump pulley and 
belt tension. 

load/Unload RHI Control Check 

MAP AB106 
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Load/Unload Reel Control Check 

~ LI-
100J 3 
100F'4 

Bl I 
Powe r down, i 

s'",a~ lM~~dr~~ ays 
(CARRL 0-19) 

01-1 __ - ... 

Attdch test 
c-ll p to MrB ZMf. 

.-----c2--------~ 

Replace 
onglnal Kl 

El I 
J'I~If~oZM~np;n 

t <}nd I ~rf'ss 
L~AD/Rr.WJND 

._ See C'ARRL 0-19 

G 
·A31-----

Reconnect motor 
assemblyl.. 

remove Mel! 

B3 I 

M. cont. at MeB 
~gcM§ ~lB~ ~~ 

016 

-f2~----_ Pwr dn, M. 
cont. from MCB > _. l.M6 ~In 13 to 

Yes 
• 

See C'ARRL 0-16 _ and D-19 

" ! 
Pwr dnl.. discon-' 

n('("t. r<t r«>el 
mot-or lIS!'iY . 
PernovP'test 

('lip , Jumper 

H 1 ! 

M. conti nl.l i ty 
t h rOlJqh mol or 

Kl-------

L8 ca 686A pln 

2 ..... --..... 

Remove test 
ClIP' Jumper 

Check seatIng 
of motor 

brushes before 
replac~ng motor 

H 3 ! 

Replace motlon 
control board 

DIscussion: Vacuum pump may attain vacuum level 
slowly, preventing the right reel from loading. If you 
suspect this problem, check vacuum pump pulley and 
belt tension. 

r-----C4--------~ 

Replace cable 

.----G4-------~ 

Repl~:raogiC 

load/Unload Reel Control Check 

MAP AB107 

,!; 
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File Protect Failure 

~:~ Not. ~ 

~ • E'MAP AAO'Y 

,~' Loa attempt 
fo lowed by 

unt~:~d~:~ebe 
FP Sw AdJ 

Fl ! 

ch~~~ehdo~?fch 
as.;y, cabfes , &. 
plugs (CARRL 

0-15) 

Hl ! 

Yes 

..----c:2----., 
Replace lamp 

t:2 . 
Replace Flle 
Prbtect assy. 
Do not, try to 

adJust 

----<:;2----.. 

Pull log ic 
bodrd cdble B, 
meter cont. Plnl_ See CARRL 0-16 

806 to TB4-"5 

File Protect Failure 

MAP AB120 

DiseussIon: The file protect (FP) switch is actuated by the write 
enable ring in the tape reel. The switch plunger is then held down 
by vacuum to keep it from rubbing on the write enable ring. The 
plunger should stay down until the vacuum pump stops, even if the 
reel with its write enable ring is removed. If vacuum does not hold 
the plunger down, vibration caused by the plunger rubbing on the 
write enable ring may cause the switch to transfer intermittently. 

Note: To make the checks on this MAP, mount a reel with a write 
enable ring on the left reel hub. Do not load the tape unit. 

E3 ...... !---~ Relnyv1 reel 
fr~~te~ ~t~Y?' 

connected 

Replace loglc 
board (CARRL 

0-16) 

F4.----.... 
Flle Protect 
switch (CARRL 
0-151 or open 

Wlre to 
switch 
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Tapa Loop Check 

~ I 13)F4 LJ'" lJ4G4 

Set UP tape 
IInl~~or.;tpe 

, 1 
Press LOAD/ 

REWIND 

I: 

~ 1 ! 
Vary tci~e loop 

posH,.',n 1n 
each column , 
observe reel 

mot1on 

Press RESET 

Discussion: Read the Tape Loop Check procedure in CARRL Figure 0-3 before 
starting this MAP. Keep the CARRL section open to Figure 0-3 for reference to this 
MAP to perform the tape loop check • 
If the completion of "Load Op" is unsuccessful and tape dump has occurred in the right 
column. check the capstan for proper sequencing i'lcl"ding LP search. If capstan 
appears to run away in a forward direction. go to MAP AB131·A2 and check the 
tachometer. Iftac:hometer is OK. return here and continue on this MAP. If it is not 
OK, take the corrective action indicated on MAP AD 131 • 

: .. ~i 

Tlpe Loop Check 

MAP AB130 



i· 

Tapa "'oop Check 

1 
Note I: Read CARRL 0·3 for instructions for mounting work tape or 8 't.loop. 

~ 
L/ 

81 ! 

130J2 

V<HY tape loop 
pps 1 tlon 1 n 

('~b~e;:~.~u~~ernd 
mollon ;Note 11 

Press 
LnAD/REwtND 

F1..1o'--_ ... 
Vary tape loop • 

ppsltlon 1n 
e~b~e~~~u~~e~nd 

motlon 

II 

e 

~No _E:3
MAP ABle, 

2 ! 

~~~o~e~~~~ 
work. rape with 

BOT to rt of 
;~cap9tan 

Press 
LOAD/REWIND 

,2-1--_ 
Allow unit to slarch forward I 
ors:~g~~: )0 • 

See CARRL 
P'lgure D-lA, 

step 7 

'33----., 
Press RESET. 

Press 
REWIND/UNLOAD 

Before re­
placing rototor, 

cQnnect ta~h 
Plug f venfy 

+sv {b ock B41 

r 
~No .E2

MAP ABll1J ~R~ace logic bOatd, capstan 
motor aS$V 

(CARRL 0-16 , 
, D-)5) 

1~~y~~~aQ~ea~581 -c: 
K2 

Tope Loop Check 

MJ.\P AB131 

,84----., 
Turn motor very See ALO WB8l0. 

SlOWgY. Meter Pln 2 has two 
shoul pulsate • w~~es (CARRL 
bet.., '5v as O-J ). M. tach 

motor rotates 91 • of plug 

Mi con~ tSt'h 
08 ¥3,PAn (gna? 

M. +6v tach 
pi ug PI n 2 (-, 
to pIn 4(+) 

Replgg:ra091 t' 

~ .. _ \ Repl"C'/r'~lr 
• opt~c~l~Tu~o 

Pwr d"l M. cont 
LBoS,btg raP,;n 

pluq pin 1 

_ Repl.ee/repa 1r 
~. .\o~n Wire lpqlC 

bd to tach-

-• • • • • • • • • • • ". • • •• '. '. 
~ 

.~ 

;~ ,.. 
,-a .,. 
". ,'-,. 
-'\. 
~,. 

---. 
-". 
• • 

-.• 
• 
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Tape Loop Check 

32 
A1 

'30E2 

,Al...1.!---_ 
('heck vacuum 

hose connectIon 
a~oY~~~ ~er~c~n 

CARRL D-30) 

'" . 
Jllmper el ther 

tape In column 
sw tch, Press 

LOAD('REWIND 
(rARR ... D-26) 

E 1 • 
Move Jumper ~o 
other tape In 

column sWltch. 
Press 

LOAD/REWIND 

_ 1 ! a 
Pwr dn, remove 
MCre ~~~y~n~ect 

C'ARRL 0-lIi & 
D-19) 

J 
(See Note) 

No 

B2'----­

Re{:ldn 
connectIon 

F2 ..... ---'" 

Note - Check Cable Continuity: 

From MCR 
Socket Pin 

A9 
BI 
82 

AIO 
AJ6 
B3 

To 

Left column vacuum up switch (yellow wire) 
Left column vacuum up switch <black wire) 
Logic board cable A Pin 805 

Right column vacuum up switch (yellow wire) 
Right column vacuum up switch (black wire) 
Logic board cable A Pin B08 

" 

T ape Loop Check 

MAP AB132 



Tape Loop Check 

Yes 

B1 __ x ___ ... 

Ca~stan moving 
C' b~';"dS~~~~~~ .. 

problem 

J 
Check reel 

°f~~a~,~?? i~r 
either column 

Yes 

E1-'I ___ _ 

PoweI down 
remove MCB., M. 
for short rrom 
sockt~ ~6~s C16 

1 X 

DISC logiC bd 
cable A. 

Recheck for 
shorts from 

plns ('16 to B04 

Kl ...... ---_ 

Tape Loop Check 

A 2---.... 

Press RESET & 
LOAD/REWIND 

It 1S also 
poss1ble that 
the w~res are 

reversed at the 
capstan motor 

02-----. 
Check for cor­

rect fluggin~ 
on I~r ~ga~lb 
'(CARRL 0-16) 

8 1 
cor~ect the 
plugging & 

retry fallIng 
(C'~~~[a6:92) 

MAP AB133 

~3 83 -+1 131G3 
040A2 

B3 I 

Power down 
swap K 1 and K2 

on MCB (CARRL 
0-19) 

3 1 
Press RESET and 

LOAD/REWIND 

E3 ..... x ___ ..... 

Pwr dn, reseat 
lO~lC od cable 
Acar~s&C'J~m~:r 
Retry operation 

J 
Powf'r down, 

repl dn' log;c 
bOClrd 

No 

.. 

Ye~ 

,A4---.... 
Power down, 

check cables 
from MC8 to 

capstan motor 

B5-----. 

./ 
See CARRL D- 16, 

I • 0-19 and 0-3S 

04 J 
Replace 

Orlgln~l:BK 1 or 

See C'ARRL 0-16 

0) 
FJ 

Repe'~h~~fe I' I loop ~ 

Yes 

J 
Power down,,­
replace MC'ts 

'K4 I 

Posslble defect 
in cables from 
logic bd to MeB 

In capstan 
area, repalr 

" • • • 
• --. 

• -. 

• -
• 
• -. 

• "'"' 

• --. 

• -, 
• -
• - .. 

• -
• .-
• ---

• -• .-. 
• -
• • --
• 
• -

• .-, 

• • • 
• • -. 
_e 
_e 

• • 
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Tap. Loop Check 

SUSi~-ct-o-~-n-" 
cap o~n~:d nit 

oscillator 

co~~~Hon 

f <I 

8-. 
_2 J 

Check vac hose 
connections on 

----..1 both cap eense 
un~~~u~e~·c 

E2 

No 

Unplug cap 
sense un1t!1 ~ > 'Iplug ~i9ht unlt 

to Ie_t cable , 
vice versa 

F1----.. 
R~g;~~glm~!~a 

H1 I 

ReDlacl reel motor CARRL 
D- 8) 

Yes 

....--G2 ! J 
Re~!aC~{ne:ir 
sen~ switch 

2:---­
Pwr,doWl), disc 
1991c be! cable 

A, remove MeB 

Hi cont. LB 
cab e A pin D10 
to MeB socket 

pin CJ 

No 

[-734556 T734556A r~34852 I 
, Sept 72 20 Oct 7228 Feb 73 

Pwr aX' attac;:h VTL c othespln 
to ZM on MCB, 
eonn pin 11 to 

It See CARRL D·19 

pin 7 (qnd) 

EJ I I 
Press RESET and 

LOAD/REWIND 

~r dn, rp.move 
~um~r6dr~:e,~ 
,.OYCAItRL D-~6) 

Replgg:ra09iC 

Ye. 

!g~yr;!;: 
ReturnB~o AB1JO 

ll'~~ 
~~3c~e~~;nTYt 
to cUstomer 

Yes 

~-- " R~~t~:l ~~a 

, Tape Loop, Check_ 

MAPAB134 

',; 
y-



Tape Loop Check 

~ 
L/ 134A3 

B1 ! , 

Power down, 
reseat lOqlC bd. 
cable A (CARRL ~.~------

0-16) 

01 ! 

Power down, 
~ttach VTL 

clothespin to 
ZM6 on MCB 

(CARRL 0-19) 

Yes 

E1-I---..... Connect pin 3 
to pin 7 19nd) 

, retry reel 
operatIon 

1 ! 

Power down, 
dIsc,nnect 

logic b~ cable 

H1 ! 

Remove MeB, M. 
cont cable A 

pin DOg to MCB 
socket pIn C15 

Kl ..... ----

Tape loop Check 

~~~fe~tn~~~~1 
line 

2!---__. 

Check Ollt TU 
and return I't 
to C'ustomer 

,F2----.. 

MAP ABl35 

--. 
• • • • -'. -. -. -. -. 
• '. 
• -. 
• • • -. 
--. 
~. 

• '. 
• '. ,--. 
',. 
• • • • -. 
--. 
• 



Tape Loop Check 

36 
A' 

ll'El 
Ole' 

'A' I 

POSltlon each 
loop 1n stag 
null posit~ n 

(CARRL O-J, 
part 3) 

'82-
Power d..lwn, 

~>-_-_-__ .'I~:~t:tAl~~R~1 .e 
D-l~r ' 

2 i 
Power down, swap Kl , Kl on 

MeB 

On System/360 or System/370, run OL T sections 
T3410 E and F. If errors occur. go to MAP 
AA03S. ' 
On System/3, run Diagnostic Section 708. If 
errors occur, go to MAP AD046. 

r..turn ".chine to custOller 

~Yea IReturn machine 
~)-------~.. to cuatoaer ... _---_ .... ,,: 

R.pl.c~,.pair 

,T Iptt L~p Check 

MAPAB136 



Tape Loop Check 

I3I\. 
L/ 136C1 

Swap )(1 and )(2 
on MeB (CARRL 

0-19) 

001 ! 
Power down, 
attach VTL 

clothespin to 
ZMll on MCB 

El ! 
Connect pin 1 

to pin 7 19nd) 
, retry loop 

test (MAP 
AB130) 

1 ! 
pwr,dn, reseat 
10glC od c~ble 

A, retr! loop test MAP 
AB13 ) 

H2---..... 

~Yes ~IRe~grgu~~~~~~e 

Tape loop Check 

MAP AB137 

M, cont cable A 
pln 004 to MCB 
(~~~~LPb~,~ & 

0-19) 

<.,., -" " 

• '*I 

• .'"'" 

• .. "" 

• • .... 

• ..... 

• ,-.. 

• .A. 

• .-~ 

• ~, 

• ._.;.., 

• -"\ 

• .""' 

• .... 

• .... 

• ,-i\ 

• -'" 

• ."\ 

• .:-. 

,e 
".. 

• """ • .'" 

• ,...... 

• ...... 

• "... 

• --

• • """ 

• 
• • • "., 

• 



Tape Loop Check 

~ 
L/ 

B1 • 

13601 

Power down 
swap K1 and t.2 

on MCB (CARRL 
0-19) 

~. 

r--01 J J 
Repl~c~/r~~ir 

onglnal K2 

136Fl 

1-----. 

'. 

1---<=2 j 

Replace Mea 

PQwer down, Do not ,wap 
repl~ce K1 , K2 these relays 
on Mea one at a • because both 

tlme (CARRL r~l4Y~ ~iQht be 
0-19) dtrllctlve 

. --.J ,....z.'----,r 
Relay was 

defectlve. 
Return machine 

to customer 

...-H2!----.. 

Replace MeB 

m:\. 
L/ 

'B4 I 

136£1 

Power down 
.wap Kl and f<2 
on MCB (CARRL 

D-19) 

R.gl.C'/re~t· r 
rl.Ql.nal K 

Replace MeB . 

;;'1 • 

:rape Lr. op Check 

MAP AS138 



Load Rewind-Reset 

A 1----.... 

from ~Af' AB1 31 

.J 
Reel,; Jont st.op 

when RES~:T 1 S 
pr(~ssed 

J 
"-Rew 1 Wl Move 

Rdmp' lip 

D1 ...... ----

E2:----
Yes. •Return machlne 

~ • to customer 

Yes •Return md(:h Ine 
~ • to cllstomer 

Load RewlI1d-Reset 

MAP AB140 

" .~ 

• ""'. • '" 

• ...... 

• ;.." 

• .'" 

• ," 

• '" • ~ 

• '''', 

• "'" • .... 

• "" 

• ...... 

• "'. 

• ~ 

• ,"'" 

• .", 

• " • ._;.". 

• ." 

• "" • "., 

• ::..., 

• ..... 

• • ..... 

• '" 

• .". 

• 
• 
• • ~ • 



" • 
• • 
• • • • 
• 
• 
• • • • . ' 
• 
• • • • 
• • • • • • 
• • • 
• • 
• • 
• 

I 
I 
1 

1 
i 
\ 

! 
I 

I 
;j 
1 

1 

'---... ----.-,-----~-----------------, ----------_._---.... _-.... --.... 

R ... t Problem • 

E~APAB01~ 

Bl ... 
J 
___ .. 

Power town; M. 
LBo1flJtg c,~ln 
CC~RRL 0- H,,; 

D. ,U:SET 

!~w~a(;n~i T~~~ 
Oo"rd 

Fl ! 

Meter +')llc from» 
TB1-l (+1 to 

(Cn~l.aD~~L 

SH c·AltPL D-H 

! s:. EC 1.c4m1 r 44Z:cn-r-l---- -1 
, liistQf'V 20 Sept 74 31 <Kt 7& ~ 

DtsamIon: Entry to this MAP assumes that the READY light 
remains on when the RESET button is pressed. This condition 
could be caused by a faulty switch or wire, or a power supply 
problem. 

Note: The tape control can ~use a hang-up condition that disables 
the RESET switch. 

" 

R.sst Problems 

MAP AB170 



UnlcMld/Rewlnd '.IIu .... 

1 ! 

Re.d 
Discussion, 
ui~'J'ta!ND sWilcfi-

c:~~ 

lktlO4OC2 

~--- IWi~~ii2~Y9~l ,I 
~ .. f~iiILr3~13~ -----I.IIC~ 

,£1 J 

LO~~U~IND 
switch 

, J 

Pw~ dn ... M, LB 
ca 1e a ,I.n. 

D 3 to 13. 
pz:ess REW UNLD 

(CARRL D-161 

Unload/Rewind Failur .. 

b~~~'~ib! ~¥ 
~'a~t!'t~<jHALj 

MAP AB180 

.. 1411.: If t.he tape unit is not already loaded and away from 
load point, load the unit with the BOT marker on the riaht side of 
the capstan, let Ieveral'tums of tape wind onto the riaht reel, and 
press RESET. Go back to Bloc:k B 1. 

~.__ ~R.glac'/regoir 
~-d.fecti1. It, or 

r= 1='741 :'711 

" 4. 

• , 

• ~ 

• ~ 

• . ... 1\ 

• -~ 

• " • ~ 

• "I 

• ~ 

• .~ 

• ~ 

• ~ 

• 
• 1'\ 

• ~ 

• " • ,'\ 

• .... 

• ", 

• .. 

• ..... 

• '" • '" • " • .... 

• ... 

• .-II 

• .... 

• -'I 

• 
• ~ 

• 1>, 

• 



Unload/Rewind F.llur •• 

,aoe1 

Move LP mark,r. 
Retry "wind 
operation. 

No 

rer:\ L..J 180F2 

82 t 
Swap Kl and JC2i 

retry 
REWIND/UNLOAD 
(CAARL D-19) 

"' ~ ~ ~ I UNLOAD(REWIND .J:>----.... OK. re urn TU 
to custo.lIer 

Yes 

Y'I 

R.turn m.chine 
to customer 

Replolce/repa.ir 
Kl or Kl 

Note: Tape dumps at LP can be caused by short leaders on customer 
file reel or contamination of surface on machine reel hub or a combination 
of both conditions. Leader length should be 16 ft t 2 ft. 

Check IUrt.~ of 
right reel hub tor 
cont.min.tion. 

No 

Go to MAP A80'70 

Y .. Cle,n reel hub 
surface with tape 
cleaner. Retry 
"wind operatlon. 

, ~, 

Return madline to 
custome, 

UnIOid/R.wind Failure. 

MAP AB181 



EOT Senae Problem. 

A 1---_ 
'/; t.;.I.ll J'" ,'.,.-'cr-. 
:lqhJs jlt ;lrH.lttl 

SP?Aiilli,; ":jljl,' I.,. 

lil • 

Ml" I"" • IS v,1(-
:~~ rll>,I,~~~ .,~(I~~, 

1 G .c 

EOT Sense Problems 

MAP AB190 

.',!-----
I<E>StH ,tnu 
ro~w I nd 

Discussion: Failure to sense end of lape during u write 
operation allows th.: t"pe unil to cuntinue writing until 
tape pulls orf the rile red. Tape thell hottoms in the 
vacuum column. which drops READY and signuls an 
error. On operations such as dat;, security cr .. sc:. the 
symptoms ar.: similar to thosc .cncountercd during a 
writ.: operation. Failun: I~) sense EOT rdlcl.:tive marker 
during a read or rOf'wurd space opcratio'1 doesn't usually 
arfect lUpe unit operation sill\:c thc program relics on 
sensing a lape mark hlo\:k to indicate end of la'pc. 

Note I: Check EOT sensing with a work lape that has an 
EOT marker ahout two f.:el from the BOT. The EOT 
mark.:r is on the lower or hack edge of Ihe lape. Run a 
program Ihat cxecutes a DSE command and ohserve tape 
motion to sec :r the lape unit is failin!~ to sense the EOT 
mar:Ccr. Each lime the EOT marker is sensed. the tape 
indicatc (TU light should turn on and t.apc should stop. 
Th.: tape indkatc light should turn off when tape starts 
moving hackward. 

On System/3. usc Section 70E. Enter the following 
commands: 

CHK.X 
ERG 
DSE 
GO 

("X" _ TU numhcr 0-3) 

.r: 

On Systcm/360 or System/370, UM.! the "Friend" program, 
Ex~cute an ERG chained to u DSE. 

pet~y "he ()S~ 
Yell I ,)I.oero!tlon ur 

~ " ((· •. t,lrn ,.,.IC'hlllt' 
lu C'I'iloomf'r 

Note 1: The voltnge at the yellow wire should go from + IS 
vue ttl 0 vult~ when the Jamp driver cunduI.:ts. The: black 
wire supplies the + 15 vde to the lamps from motion 
control buard pin AS. 
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.OT 8enee PI'GbI .... 

02 
Al 

1~11J 2 

,AI ! i 
M~t~fd~~r,W~~~ 01 llqht 'iocket 

01 I , 
Power Jown , M. 
cy~m~n ~(~/~if 
Pl~ ; \"'ARRL 

0- '1) 

l ~=~21 ~!l 'I r---u I EOT Sen .. PrOblema 

MAP AB191 



EOT S.n .. Problema 

rl ! 
Power down , 

,A2----. Plug 1n SPdre 
,Yes I asf&mbly bllt 
~':tI-_--_~. don t mount 1n 

tape ~th 

R,inetall 
onglnal assy & 

~~-------•• I M. center Xln 
of 3-w~re p ug 

to dc g" 

None 

wr:~e~fC~~~!~ 14.----
plug to olltsi~e 

Wlres 

T~~~, rl~!r:'~~I1~~" 

2 ... 
Re1nSt.lll 

:>veR ImotlO~ control 
~ bo~~.' rW~~r 

EOT Sen .. Problema 

MAP AB192 

Yes 

\,7=:.1=!1 'J 
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U •• ge Met., Problem. 

E~p A8010) 

[M'IIomIon: The 41 volts ac for the 3411 usage meter is supplied by 
transfor~'!ler T 1. . fhe voltage for the 3410 usage meter is supplied 
by a small transformer mounted on the lower left side frame. The 
ac supplied to the 3411 usage meter is fused. while that supplied to 
the 3410 is not. . 

wold a 11 TUII 
and run usage 

meter 

HI I 

8/360, S{370 
Probe A M2U0'7 
System!3, 3701 
115,310 f 12S 

rrObe A1G~G13 
Run Meter) 

Ij " 

E;:----... 
Power down • 

. _ Check usage 
~ ., m~ter fuse " 

Isee CARRL 
D-14) 

2 T 

Restart meter 
dla9 

-ti2 ...... 1
--.... 

~~g~'f'U20G 13 
~nt,eT/JIt~~OI 
Probe A1G2D12 
'(.Pick Relay) 

Ye. 

Note I: The probing ,heets "'led for in this MAP must be made 
while the meter diagnostic is running_ 

Rftnove jumper 
~t \IG1DI2 on 
l)Y~3, 310/1lS. 
3'7 125 or 
Al 2GU on 
S,..360/3'70. 

".pl4'c. tus. 

Che~~l~~!~-on 
eonne~to~s to 
Aigoo~tLD 

No Return system 
to cuatolller 

Enable 3411 

370 115. Gtound Return to MTA 
AI 2Ull on 

Replace/repair 
~ t' 341 1 meter card 

No 
Pro~e A1G2M13 
on Syt}3, 3701 
115,3?OZ12S. 
Probe AIMlU12 
on Sra ~601370. 

"'I) J 
If. 11 ne ttl uP, 
~\01 '0 M A ~l'Io 

1 I",." I\(~e;! CAD1 •• 

Ground AIG1MU --.J E 
on W3 370/115 

3601310, .... ___ _ __ .... 

See EC 734::" 443751 n-- . . . r I Usage Meter Problems 

IH •• ..., 11 ..... '3 j20Seo>,,·1 MAP AB2~J 



UU". Met.r Problema 

fiT:\. 
L/ 

B 1 r 

20UGI 
lOOJ I 
2ooJ2 

M. ae aero~s met,r ar 
termlnaIs , 
5. wlth meter 
dug runnlng 

I .. See CARRL D- 1 1 

E 1 ! 

C~~~~e~~l~g~~t 
See chart (,In 

ALD page WB800 

Usage Meter Problems 

MAP AB201 

F2----. 

03 ! 

Me.sure AC 
voltage at 
meter card 

terminals 3 , 4 

F3.1----.. 
Mea!Oure de from 

meter card 
terminal 6(+) 
to 9(-I,rerun 

sys meter dlag 

H3 ! 

Note I: The logic board circuit completes the 
meter relay pick circuit. See ALD page WB800. 

Before replacing the logic board, check logic 
board cable B pin B09 to meter card terminal 9. 
See CARRL Figure 0-16, "Logic Board 
Removal and Replacement. " 

Note 1: 
3410: +6 volts is supplied to tape unit meter 
card terminal 6 from the 3411 DC J plug, via 
the tape unit dc cable, tape unit DC TB 1-7. 
and tape unit TB ~s (under the upper base. to 
the right of the capstan motor). Meter card 
terminals are numbered 1 to 6. front to back. 
3411: +6 volts is supplied to meter card 
terminal 6 from TB2-2. 

Measure de from 
meter card 

terminal 6(+) 
to DC TBl-4 

(gndl 

I 
See CARRL 0-11 

.. and 0-53 

See EC 734864 443751 [-H,~o<y 1 Aug 13 120 Sept 1.1 
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u. ... Meter Probl.me 

Yes 
OUdble 3411 

(meter SWltch) > _. stop CPU or 
walt for CPU 

WAIT state 

M ... t:, v metf'r 
TB1-6 (+) t,o 

1-9(-) of 
~cli~~qo~~~rr 

Repldce lOqlC 
bodrd (CARRL 

0-16) 

()COC»Y1oth1 IBM Corpora"on 1971 

Replace meter 
card (CARRL 

0- f 1) 

Olsconnect 
loql.c board 

cable B (CARRL 
0-16) 

Repidce loglC 
board 

Pouible inter­
minent problem. 
Suspect: the 3411 

A1M2 cud if 
Y S/360, 370 chan· 

~ es .1 nel ilattached, or 
the 3411 AIG2 

card if a System/3 
or S/370 model 

115/125 iI natift 
attadaecl . 

Yes 
Probable ground 

•on wlfe from La »-----.- c.b e B pl.n 
809t lIletitr 

81-9 

Uuge Met. Problems 

MAP AB202 
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Power Supply Entry 

82 .... 

~ on • E2 HAP ACO.' 

.,. on • E2 HAP ACQ.} 

~_n _E:2
MAP ACOSJ 

1 ! 
Che~k that fans' 

are running 
(CARRL 0-41, 
0-42, , 0-4J) 

See Note 2 

e:2 

MAP AC06' 

K2 .... --.... 

Yes 

DIscussioa: This MAP is the general entry for all power supply 
problems. It lists symptoms and routes you to the appropriate 
MAP or diagnostic for further analysis. Approach power supply 
problems from this MAP unless directed to a different MAP by 
another MAP or diagnostic printout. 

Note I: There are two fuse indicators on the motion control 
board. and five in the dc section of the 3411 power supply. In the 
dc section of the 1411 power ~upply, two indicators are located at 
the bottom, two on the left side. and one on the right side . 

Note 2: If any fuse indicator is on, proceed as follows: (see ALD 
page YO t60 for locations). 
A. Switch CRI off. 
B. Replace fuse associated with that fuse indicator . 
C. Reset CB 1 and power up. 
D. If fuse indicator comes on again. go to the following 

MAP: 

Fuse Ind Power Supply MAP 

A2DSI +S volts AC090 
A2DS2 +6 volts AClOO 
A3DSI -4 volts ACIIO 
AsDSl + IS volts ACI30 
ASDS2 -IS volts ACI30 

Fuse Ind MCB MAP 

003MAP 
Aru7, FI -I S volts ACt3t 

F2 + 15 volts ACI31 

Power Supply Entry 

MAP AC010 



F.n Feilure 

rr;A~p ACO'~ 
PS General 

Entry 

Press UNLOAD 
REWIND 

E2---..... 
SusPect faliity 

CP2 or open 
t l~~I~e dn~Y9; lS. 

Vps 

2 ! 

~g~~:g~o~dnor 
~ _.wiring to tdn. 

Repd 1r dnd tes t 

Fan Failure 

MAP AC020 

......... : 
A. Enter this MAP if one, but not all, fans are running, and CB I, 
CP), and CP2 are not tripped. 
8. If all these conditions aren't met, return to MAP ACOIO, Power 
Supply General Entry. 

Note: 
A. If the FILE PROTECT lamp lights when the tape unit is 
unloaded. assume CPt is OK and line voltage is present at 
transformer T I. 
B. If the FILE PROTECT lamp doesn't light, CP1 is tripped or 
defective. there is a problem in the wiring from AC TB I to 
transformer TI, or the FILE PROTECT lamp is burned out. 

E3---.... 
Go to CARRL 

0-53 to check 
-·voi~t3~~'h~~~n 

Fl ! 
elSe: J 1 thru J6 

, check line 
vo~tage J plll<J 
plns J. f flon 

e.Jch foil Lng TV 

hi See ,'ARRL 0-56 

4.----'1 
Fault.y wire 

~ves .I~~~~ ~w~1~2w~~ 
repa! r dnd test 

H4 i 
~Ves lAC distribution 

• to or tram ~ 
plugs open 

3 ! 
wra~le~{r2 ~~ 
TB~, or cp~ to 

J plugs 

K3 ! 
PW~cd~~ f~~~~e 
CO~~~l 0~~a~~ & 
wire(CARRL D-S4 
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CB1 Tripped 

'Bl ! • 
Allow 3 mlnutes 

for CBl to 
c~cr:1Po~:~e~p 

'/"'.' ;;t .. >i.·-.·' ""~~"1:~'i:I\ft\"';>~~~~·~!~~~A~i!r9,·r-"".'·,·" 

E~'-~---. 
No l~eYl,'."\~ 1 t ~~rl 

~ • l',)I,Sl'S ('R1 til 

unp~~q loqlC 
gatt! fdns, et 
CBl cool, reset 

CB1, power lip 

Tl ____ -. 

Dlscunn('ct Wire 
fr~m CPl to' A~ 
TBR;iet4t8~~ .1.-------

power lip 

L.r:9 

t rl" I S f')\J It Y 

loc~feJ8:nl~he 
~~R~ei>-~:e 

I =2 r=~-[---~r---~- J CII Tripped 

MAP AC030 



CB1 Tripped 

No EA2 
"'!II ., 0::0 MAP AC04' 

1 J 
with CBl 

tripped M. 
CQntlhuitt AC 

T81-1 to T 1-6 
(CARRL 0- 4) 

ca1 Tripped 

MAP AC031 

Note 1: Measure input line voltage at AC TRI. Input voltage 
should be 200,208, or 230 vac :t 10%. Check input connections on 
ALD page YOI05 and make sure that AC TBI-), 4, and -5 are 
wired correctly. The wires disconnected at block AC030 Jl will 
still be disconnected and J I-J6 will still be unplUlged. Do not 
reconnect them at this time. 

1'34151 1734658A I 
; Sept 12 20 Oct 1~ 

....... 
-e 
-e 
-e 
-e 
-e, 
-e 
-e 
-e 

•• 
----•• 
--• ------• 
~. 

--•• 
• • • • • • '. 
• • • 
• • 
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CB1 Tripped 

l2 
Al 

A 1 ! 

030H2 

Unplug IJOwer 
Stipp 1 Y f dn, let 

(,B 1 cool, & 
retry 

1 ! 

Disconnect Wire 
from CPl to AC 
T'J-8 t iet~r 
(C'AARL D-54Y 

r 734668 1 734556A 14437&1 I 
~ sept 72 20 Oct 12 20 Sept 74 

Note: Disconnect power cable from wall and measure input line 
voltage. Input voltage should be 200,208 or230 vac ± IO(}{) for 60 Hz 
machines. and 200,220,235,380, or 408 vac ± 10% for 50 Hz 
machines . 

cal Tripped 

MAP AC032 



Tran8former T1 Overload 

I 1 
Inspect T1 for 

eVldence of 
overhedting 

Ibdre Wires, 
etc. ) 

D' / 
>No \"=P:.oO TI 

E1 I 
[nspect A2 (, A3' 

dc Clrcult 
boards. See 

Note (8). 
(CARRL 0-11 

,'-----
See Note II I 

Transformer T1 Overload 

MAP AC040 

Discussion: Entry to this MAP assumes that either CB I 
or CPI keeps tripping, and following MAP AC030, 
AC032, or AC050 hasn't corrected the problem. 
A defective transformer (T I), or a faulty dc power supply 
could cause this condition. 

Note: Your problem appears to be ,-=aused by overloading 
transformer TI. Since diagnosis from this point may be 
difficult, you should probably call for assistance, and 
check the following while waiting for help: 
A. Try replacing CB I or CP I if it has not already been 
replaced. 
B. Carefully inspect the two circuit boards in the dc 
section. Look for anything that might short to the metal 
cover. 
C. Further diagnosis requires isolating the loads on T I. 
While individual dc regulators can be isolated. isolating a 
given load may cause CB I or CPt to stop tripping even 
though the regulator is not the one causing the overload. 
Try replacing T I and the dc circuit boards. 
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CP1 Tripped 

rr;:A~p ACO 1 0 
82 

81 ! 

Al~ow 3 mInutes' 
cooy~ ~:~e€OCPl 

, power up 

£2 ! 

Remove Wtr, CPl' 
~~_--~-~ __ -'.ltoo~C5~BR;setQ· 

rl ! 

RellOve w\r3 ~Pl' 
tgrA10;Br;s~t' 
CP1, power up 

'H1 
MeasurT input 

line vo tage at 
AC TB (See 

Note) 

~~lAR~~~~Q~P 

173Q&8 1734566A I r -~--- 1·-----~ s.p. 72 20 Oct 72 J 

DIseassioa: Entry to this MAP assumes that CPI is tripped. 
CPt protects the ac distribution to the primary side of 
transformer TI. 

Noae-l ..... V .... : Input voltage should be 200,208, or 
230 vac ± 10% for 60 Hz machines, and 200, 220, 23~, 380, 
or 408 vac t 10% for SO Hz machines. 

CP1 Tripped 

MAP AC050 



CP2Trlpped 

-, ! • 

Allow) minutes 
for CP2 to 

cJr.'lPo::~e~p 

2!---... 
,No IRetlJrn machlne 
~lI-----.~ to cllstomer 

, J 

V~~l~w~:-i~ 
TUs) reset CP2L powerD~~6:CAn 

FI ! 

Ref!lacE' ~P2~ 
ref)O~~/ ui/ ' 

HI J 

C~~o?a~a~~tois 
shorted 

CP2 Tripped 

Rel>f~"J J I-.If •• 
"""No ITU tn"f C<I'ISt'S 
~:l----"'. ('P2 to t r II' IS 

f _I,ll' Y 

;t!----.... 

,No IRetlirn mtlChLne 
~~-----.. to cllstomer 

MAP AC051 

ollunl.l: Entry to this MAP assumes that CP2 is tripped. 
CP2 protects the ale distribution to the tape units. When 
CP2 trips. it interrupts the ae to J I-J6. 

[ ~=! I ~::7~ I [-~--U-I 
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CP3Tripped 

c;::.Al 
E~om MAP ACOIO' 

B 1 I • 

Allow 3 minutes 
for CP3 to 

cool, Reset CP3 
and power up 

2----. 
No ~ .IReigrgu~~g~~~e 

E2'----. 

~No IReturn machine 
~~---------.. to customer 

Fl ! .... 
Check wlnng 

from CP 3 (. 11 ne 
neutral to 24v 
~~XkRtuBP46)Al 

H1-----_ 

.----c2-------~ 

DIscussIon: Entry to this MAP assumes that CP3 is tripped. 
CP3 protects the 24-volt ac power supply A I. This power 
supply activates the tape control power-on circuitry when 
the subsystem IS attached to a System/360 or System/370. 

CP3 Tripped 

MAP AC052 



DC Voltege Setting. 

,(;-gm A~p AB-' 92' 
AC 10, A0040 J(~ 

81 

Check de 
vol~~~:s; See 

1 I 

Replace 
trdl.sformer Tl 
01' wl~~~gTlo , 

«,ARRL 0-49) 

y- ·8 

DC Voltage Settings 

MAP AC060 

Discussion! Enter this MAP if ac voltages are present but you 
suspect a de voltage is outside allowable limits or missing. 

Note I: Measure power supply output voltages at the following 
test points on DC TBI (see CARRL 0-17): 

Voltage Measure At Toleranee 

+5 TB 1-1(+) To TB 1-4(-) (+4.90 to +5.10) 
+6 TBI-9{+) To TB 1-4(-) (+5.99 to +6.01) 
+ 15 TBI-IH+) To TB 1-14(-) (+ 13.5 to of 17.15) 
-15 TBI-17(-) To TBI-14(+) (-13.5 to -17. I 5) 

-4 is to be measured at the tape cont rol logic gate 0 I A-A 1 Q4B06 (-) 
to 01 A-At Q4D08 (+). Allowable range is -3.99 to -4.01 volts. 

Use a voltmeter having ±O.23 % accuracy to measure voltages. 

Note 2: 
If -4, +5, or +6v is out of tolerance, go to MAP AC120. 
If + 15 or -15v is out of tolerance, go to MAP AC 134. 

If -4v, +5v, or +6v is missing, check for a defective regulator card by 
swapping regulator cards to see if the symptoms change. Do not 
adjust any voltages while making this check, and be sure to return 
the cards to their correct sockets when the check is completed. If 
you decide that the problem is a defective regulator card, see 
CARRL Figure D-53 for replacement and adjustment procedures. 
If this check does not isolate your problem or if your problem is 
with the ± 15 volt supply, go to the following MAP: 

Voltage 
-4 
+5 
+6 
+ IS 
-15 

Note 3: 
A. Power down. 

MAP 
ACt 10 
AC090 
AC100 
AC130 
ACt30 

B. See input connection chart on ALD page VG 105. 
e. Connect meter to correct TB I points to measure input voltage. 
Set meter on correct scale. 
D. Power up. 
E. Voltage should be ± 10% of that listed in the chart on page VG 105. 

Note 4: If entry to thi5 page was due to clock stoppage, intermittant, or 
unrelated failures, check -4, + 5, and +6 voltages for ripple. Use an 
oscilloscope grounded to dc common and check for ripple or noise with 
all tape units loaded. It should not exceed ± 2.5% or a total of S(/r. If 
ripple exceeds tolerance, replace the power supply (see CARRL D 47 
and D48). 
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8yetem/3 Power-On Sequencing 

eA~~ AC010) 

1 J 

El'IlJure EPO 
cable pluQCled 
at both er'iISs 

(J7 00 341' ac 
box) 

, J 

Plug , unpluQ 
J7, Check plCR 

, dfOP of 1t1, 

~~AAaLag-~f 

M. ~4 vdC; 00 

C'~\'+~,lr~ 
Ji-3(-I. See 

CAJUtL D-56 

yn 

I 73C668 [734658A 734&6181 
' Sept 72 20 Oct 72 20 Nov 7~ 

DIK.sloe: Entry to this MAP assumes you have 
power-on sequencing problems when attached to a 
System/3 "host" system. . 

Note 1-1_ V"': Input voltage should be 200, 208, 
or 230 vac ± 10% for 60 Hz machines. and 200,220, 21S, 
380, or 408 vac ± 10% for 50 Hz machines. Ensure that 
primary input voltage is present at subsystem from main 
CB, if possible. 

System/3 Power-On Sequencing 

MAP AC070 



Byatern/3 Pow.,.-On Sequencing 

71 
Al 

070H2 

SW1tch ("81 off 
then on. Watch 

meter 

, _' .... 1 ___ .. 
fower down, 

PUtil wall plUS' 
i2e¥i,c~lrf~g 

, ! 

Insert wall • 

f ug , meter 
1 ne VOl~age at lne S1 e of 

CB 

1 1 
Meter line' 

YOlt.~e ac~ossf 
aachl ~BTl e 0 

AC TBI is 
located 1n the 
~XR~x6_g:e 

F~----.. 

SYotem/3 Power-on Sequencing 

MAP AC071 

Replace CBl 

~ 
if 

I ='··I~~~J!!!~J ... -- --'r -] 

" • • 
• • • 
• • 
• 
• •• 
• • • • • '. 
• -. 
• • •• 
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~ 

It 
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8yatem/3 Power-On Sequencing 

72 
Al 

1)71J2 

·Al-I .... _-.. 
t'JA~ ~g~i ~~~~ 
Sld, CB 1 to AC 

TB .y~T85ALO 

1 I 

c+,~\lt~ ~.AC 
Retry power on 

sequence 

01 I 

If stlll ( • .11 Is, 
return to 
onqln 

I 7341ie-[734651A l --- I 
' Sept 72 20 Oct 12 

! 
1 
} 

1 
I 
J 
I 

Syatlm/3 Power-On s.c:,UMcing 

MAP AC072 
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8yetem/38G .nd 8yatem/370 PoW_-on Sequencing 

'Al 
Check that E.,a 
c.ble (J71 11 
pllJgged in at •• 'from MAP ACI)10 

bOth ends 

1 ! 

UnpFia EPO ~J71 
't6U ~5 ~f-l 
soc~et. See 
CARRL D-46 

1 ! 

Set 
LOCAI,.(REMOTE 

8'011 ch to 
LOCAL. Power up 

1 ! 
Opcn A§ box , 

M -414 v froll 
At TB1- Y+I to 
T~lR~L-b_fte 

2----.. 
No 1M. llne vol tage 
~ • Al T8l-8 to 

TB1-S, 6, or 7 

l~ 
.1~--.. 

pr~:~ c~~fR A(,lN. 

~~!~Y1L~ 'y(~,~~, .~ 

Syatem/380 and Syatem/370 Power-On Sequencing 

MAP AC073 

Kl-2-f.ul. to 
m~~e~e?~c~t&i~() 

repdlr 

llIsi St!2I •• : Entry to this MAP assumes you have 
power-on sequencing problems when attached to a 
System/360 or System/370 "host" system. 

Note: 
A. ALD page YO 108 is a circuit diagram of the 24V 
supply AI. 
B. ALD page YG I SO view AA is a location diagram that 
will help you locate components of power supply A I. 
C. If K I or K2 relay points fail. replace the relay. 
D. Attempts to clean or adjust the relay points will not 
result in permanent fixes. 

134IH 7345&8A . -~-----I I, SeptH72 r::~t72 
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8y.tem/380.nd 8yatem/370 Power-On Sequencing. 

81...1.---.. 
M 24 vdc from 
Ai T81-3 (+) to See CARRL 0-33 

8 side of CRl • dnd D-46 
( -). o. POWER 

ON 

~~~t~~mbe~ ~~b 
J limper 

E1 T 
f~·mcS9~\nu~tx 
sl~e of CI<\. o. 
~~~~ ~ND~)~~RL 

~:MIM \734568A 1 
\ SePt 72 20 Oct 72 

Note: 
A. See ALD page YG 108 for circuit diagram of the 24 
volt supply A I. 
B. See YG I SO for component location chart for power 
supply AI. ' 
c. If the POWER ON. POWER OFF, or 
LOCAL/REMOTE switch is defective, the A I power 
supply circuit board must be replaced. 

System/3eo end System/370 Power-On ~ncing 

MAP AC074 

------- ----.-.----------~---~ ----_._----------------_.----_ .. _---



8yetem/380 end 8yetem/370 Power-On Sequencing 

1 

7; 
A1 

07)J) 

D. poWER ON , 
watch AC-Kl 

(below P9wer 
supply AI) 

, J 

M. +6 vdc at AI' 
Tn!3Ut~ 6~ 

POWER ON (CARRL 
0-46) 

1 J 

M. +6v from 
TB2-' (+) to 
2-2(-). D. 

POWER ON 

1 J 

M +i)v from PS 
A~ TBI-"(+) to 

1-111-1. D. I .c 
POWER t)N lCARRL 

0-48\ 

System/380 end System/310 Power-On Sequencing 

MAP AC075 

Nete I: 
A. See ALD page YO 108 for 24 volt supply A I circuit 
diagram. 
B. See YO I '0 for component location chart for power 
supply AI. . 
C. If K I or K2 relay points are failing. replace the relay. 
Attempts to adjust or clean relay points will not result in 
permanent fixes. 

Note J: 
A. Power supply A2 is the large circuit board on the left 
side of the dc section. 
B. TB I is at the rear of the board. with terminal I at the 
top. 
C. See ALD page YG 160. section A-A. 
D. Power supply A2 circuit diagram is on ALD logic 
page YGIIO. 
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ayMem/38G end ayatem/370 Pow. On .... u.naIna 

Ye. IChef;;k ,.,, rekl.y I \ ReplacT Pllwer 
~ • 1t1 for pl~ ot' '\ typp y '" 

open points (CARRL D-46) 

_1 ! , 

Pul!n~·.uti~U9 
VOlt:g~k:~ w.ll 

2 i 
Inform customer 

~ tthe has. power 
probUtM 

1t=~2 [~! I~N~! I n ----

Note: 
A. Input voltaic should be 200, 208, or 230 vac ± 10% for all 
60 Hz machinci and for 3411 Modell UO Hz). 
a. Input voltage should be 200, 220, 23~, 380, or 408 vac 
:t 10% for 3411 Models 2 and 3 (50Hz). 
C. Sec ALD P8IC YO lOS for input connections chart. 

SYlttm/3eo Ind Syatem/370 Power-On StquIncI", 

MAP 'AC076 



3410 AC Dletrlbutlon 

1 J 

unp~uJ head .. 
coolln fan 

re,et C ~, p1ug 
lrx,~ef ~~' 

IF1 J , 

~eDluq (an, d 1St at: P2il r at meter T8 
power up (eA AL 

0-17) 

3410 AC Diltribution 

MAP AC080 

DIIaaIon: Entry to this MAP assumes you have at 
distribution problems in one of the tape units, causing 
CP2 to trip. In the tape units, ac is distributed to the 
h~ad cooling fan and the pneumatic motor, and to the 
3410 usage meter transformer. 

Note: AC is distributed to the tape units (including the 
one in the 3411) via connectors J I-J6, located near the 
bottom of the 3411 ac section. Make the tests and 
observations called for in this MAP on the tape unit that 
is causing CP2 to trip. 

734111 1M658A 134_. 1----
1 Sept' 72 120 Oct 72 20 Nov 721 
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+. Volt Pow. Supply F.llu .... 

C~try ) 

1 ! 

Ch.cfst~aidfU •• ' 

,~~~r~l~d~~ 

,'1 ! 

UnelU9 J21-J26. 
Po er D~~61 CARRL 

_2 • 
Rel)luQ J21-J26, 

No I ~abI. that 
~ • blows ru,. A2Fl 

goes to fa\,llty 
tape unlt 

, ! 

~
w.r down. 

C eck wiring 
rom A2 to 
J21-J26 

LI01~ 

Rr1ice fuse 
A2 • swa +!)' ~ .1 + r~ y~ rd., I • C" 
2)~bRf ~~!) 

+ 6 Volt Power Supply FailurH 

MAP AC090 

Yes 

Note I: 
A. Power supply A2 provides both +S vdc and +6 vdc. 
B. The supply is located on a larle printed circuit board 
on the left side of the dc section. 
C. See ALD page YO 160 for the location diqram. 
D. See ALD page YO 110 for the circuit diaaram . 
E. As the trouble shootina procedure outlined here may 
'require replacing fuse A2FI several times, you should 
have several spare fuses on hand. 
"'. Allowable ripple must not exceed ±2.5% . 
.- Note 4 on. MAP AC060. 

Note 2: It should be possible to swap cards between 
supplies without adjustinl .a.e voltaae. If fuse A2F I 
blows after swapping cards, it is not due to improper 
voltale adjustment. 

Return cafd to 
~n_ .. , A: r~~ ¥$ 

rf!ulitor 
"-!ard. 

17_ I?MIIIA I 714112 1443111 I 
" _ 71 -:ao CHUa Ie .... 73 : 211 SopI7. 



+8 Volt Power Supply '.llu .... 

91 
Al 

O9OG2 

_1 I Powe¥ doWl), dia;_w r •• fro. 
De 81-1; 

<:9nn.~t DC J 
flU? 1n 3411 

1 I 

R.Dla~. fu •• 
A2F1. Power up 

ReElife/rJe!r 
~n_ ..l.J4nr029i'Dluq 

to TU'" 

Power down, 
re~~n88tT;tr.s 

'P1 I 
Oisc. vol tlge I conn.ctpra fOil-
liil.C bOar • 

cAiRfOgT6M}B019 

SusDi!iCt Wifi09 
~___ \ froa DC TB -1 , 

~ 4 ty the a." 

1 ! 

Power do\lft. 
Conl'ec~ volt"Qle 
to lOCJ1C bona. 

Power up. 

l~ 

+5 Volt Power Supply F.ilu .... 

MAP AC091 

un ~.gIe C 

Note: 
A. Make the tests and oblervations ~ for in thiI MAP 
on the tape unit that caused fuse A2PI to blow. 
8. The + S volts is distributed throup the cable from the 3411 
J plul to tape unit DC TBI-I (i-S) and 1-4 (-). It is then 
distributed to the motion control board, the lopc board and 
(if the NRZI feature is installed) to the skew board. 
e.The +S volts is supplied to the vacuum column switches 
from MCB pins A16 and B1. 
D. See ALD pales VOl12 and VOl2S for voltap 
distribution di .... ams. 

I 7M11ff 1734558A f73iiU 1443711 I 
' Sept 12 20 Oct 12 H ~ 13 20 Sept 74 
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+8 Volt Pow. Supply Fellu ... 

~wer down 
relnstall Md., 

power up 

~--- .\ r:~Mc'c1iatC 
D-l6) 

~
hecJ( w~rinQ 

~Yes IrQ- MeB pins 
.. 8 'A16 tb vac 

col sw for 
shorts or 9nds 

1 ' - . 
Power do~n. 

Connect VOltage 
to de,kew 
bOar'd. 

~>._--____ -..~\Rep!:i:~[te:ir 

.----G1-1-------. 
,~!E-ct '~rt~~ 
rl~ to TU 
compooen t s , 

replace 

wlrlng 

731111 7341i11A 441711 r-----
' .... 72 I2DOct72 120 ..... 741 

090B1 

Pwf dn. Swap +5 
vo t , +6 vblt 

rftqUlltor 
cardS. Pwr up 

Meter +S volt 
DCTB1-1(+) to 

1-4(-) 

R,place/repaif 
~)o------.... -.\\ A (~:e~d~fP y 

D-48) 

Pwr dn. Return 
original yard 
tYo~:tY~nt 

+5 Vall Pow. Suppty F ..... 

MAP AC092 



+8 Volt Pow., Supply F.llu .... 

C~try ) 

1 ! 

Check that fuse 
is securel~ 

hel~o~~e~us 

Fl ! 

PQwer down' 
unplug J21-J~6 

, Wires at 
T82-1 on 3411 

lOgiC gate 

--ci1...1.1 ___ .. I .. glace .2.2 ,,' 
b~d~Rhpg~~51 up 

1 ! 

wl~lndntrg~et~ 
... 2 tog J 21 -J 26 tI • C 

TS2-1 on 3411 
logiC gate 

+6 Volt Power SupplV Failures 

_2 I 

R,~~ace fuse 
Aan~;+gw~g +5 

C'ards", PQwe~ up 
(CARKL 0-53) 

MAP AC100 

DiIctBtIon: Entry to this MAP assumes that de power supply fuse 
A2F2 is blown, causing loss of +6 vdc at DC TB I. Possible causes 
are: faulty power supply, regulator card, or dc distribution in the 
tape control or in one of the attached tape units. 

Note: 
A. +6 volts is supplied by power supply A2. This supply is located 
on a large printed circuit board at the left side of the dc section. 
B. See ALD page YO 160 for component locations. 
C. See ALD page YG 110 for circuit diagram. 
D. The trouble shooting procedure outlined here may require you 
to replace fuse A2F2 several times, so be sure you have several 
spare fuses on hand. 
E. Allowable ripple must not exceed ±2.S%. 
See Note 4 on MAP AQ)60. 

Yes 

Put back +S reg 
~ .. , card, replace 

+6 reg tard 

I 7... 1734&&8A ·14U7I-'--1 
~ Sept 72 20 Oct 72 20 Sep. '4 
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+. Volt Power Supply F.llu .... 

10QGl 
02 

Al 

,A 1"&'--_ 
Ch'~~ef~h~iown 

1 .... ------ In.er~t~~ each 

,01.-'--_ 

dr~~e~l~~~n£O 
DC T11-8 , 1-9 

El ! 

cg~scc~g~t1~~m 
reaa'write head 

card 

Fl ' 
Ouc pi UjS to ' 

f'P s\ri t h, 
BOT/EOT bock 
, tach assemb1y 

(C'ARRL 0-1) 

Note: 
A. Make the checks called for in this MAP on the tape unit that 
caused fuse A2F2 to blow. 
8. The +6 volts in the tape unit is distributed from the 3411 J plug 
to DC TB 1-9 (+6) and TBI-4 (dc common). 
C. From DC TBI-9 +6 volts goes to the capstan tachometer 
assembly, the BOT/EOT block, and TB4-S. (TB4 is below the 
upper base, to the right of the capstan motor). 
D. TB4 terminals are numbered front-to-back. 
E. +6 volts goes to TB4-S. then to the file protect switch and. in the 
3410, to the meter relay card (adjacent to the meter). 
In the 3411 the +6 to the meter relay card comes from tape control 
TB2-2. 
F. When the FP plunger is pressed, +6 volts is applied to TB4-2. and 
from there to the head read/write head card. 

+1 Vat, Power Supply Failurea 

MAP AC101 r::r=:1 I I J 



+e Volt Pow. Supply F.llu .... 

0) 
Al 

101Hl 

P~~~e~Cl~P 

Connect volta2e 
tOh~:adc:~at 

PR~IM ~I~~ger 

Yes 

+6 Volt Power Supply Failura 

MAP AC102 

L.e 

L.e 

100&1 

Pwf '9~. Swap +6 
vo t , +5 volt 

r~u14tor 
card •• Pwr up 

M.t.~ +6 volt 
OCTBI-ge+) to 

1-4(-' 

R!place/re~if 
~:>'_'-__ "'.I\\ A (~~~d.tfP y 

0-48) 

Pw r '~n. Ret ur3 
°rlg~ga~oItr 

?ocatlon 

.,... 73i1MA . I -
,.!ept 71 J:!. '2 r -It I 
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+. Volt Power aupply P.llu .... 

o • 
Al 

'0'.' 

1 ! 

R.¥a9~T~tD!6 to' 
W1re frOil TIS-2 

to meter card 

'81----

Power up 

, J 

flwer down 
Pu a 1 cards 

rom Te. 
atp ace fuse 

A2r~. Power up 

Fl J , 

Pow,r dow!]. 
Plu~ 1n halt of 
cont~~l t~~ds. 

Power u 

pxw:r dywn. ' Un ug ha the 
., .Ica~ 8, "'epface 

fuse A2F~. 
Yes 

, J , 

Pow,r down. 
PIU~ 1n h,a of emalnlng 
car s. Power up 

, J 

Iontinue 
l.SQ ,tion unt.!-l 
fal tg3n~aid 18 
rep ace card 

Power u 

Note: 
A. Carefully inspect TB2 for shorts. 
B. Inspect the pin side of the board for any pieces of wire or 
other foreip matter that miaht cause shorts. 
C. Look for silns of overheating of wires and board land 
patterns. 
D. Look for shorted pins on the card side. 
E. It may be nectssary to replace the board. 

+8 Vott Pow. Supply Fa.".. 

MAP AC103 



... Volt Pow. 8uppty ".'Iu ... 

Power dQwn, 
repla~e tuse 

AJFl 

'Dl....J..--_ 

F1 ! 

Power down. 
~!JII~~~_~lr~h:E 

goes to A1 
power supply 

Replace fuse 
A3Fl, power ... p 

1 ' 
Power dQwn, 

replace ruse 
A3Fl, remov~ 
-4v reg card, 

power up 

• A~f~i~n.~~t 
possibli shorts 

r--&2'---... 
frol;llelll in TC 
ogl.CTilte or 

'H2----. 
..... No IReturn machine 
~~---------.. to custolller 

~.d.: 
A. -4 vQlts is supplied by power supply A3, which is Ioc:ated on a 
larle printed circuit board on the riaht side of the dc section. 
•• See ALD paae YO 120 for circuit diaaram. 
C. See ALD pale YO 160 Section B-B for component loc:ations. 
D. -4 volts is distributed from power supply A3 to the tape control 
10lic late TB4-3, 4, 9 and 10 (-4) and' through 8 (Iround return). 
E. -4 volts is used only in the 341 I tape controllolic late and in 
power supply Al. 
-F. The troubleshootinl procedure outlined here may require you to 
replace fuse A3FI several times, so be sure you have several spare 
fuses on hand. 
G.Allowable ripple should not exceed ±2.S%. 
See Note 4, MAP AC060. 

Rechec;:k -4v and 
•Reconnect wiresl I adJust if I I Retry fa~11n9 ,1----.' to TB4-J6 4, ~,---.... neeessal'Y ---.... opeutlon 

'1 (CARRL D-5JI 

-4 Volt Power SupplV Failures 

MAP AC110 I =.I~~ I ~=.1=1741 "-J 
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-4 Vott Power .upply '.lIwee 

11081 

pow~ 'down' 
swaf -iy , +~v 

equlator 
car s. Power up 

1 , 

"'.~n -4v at 
01.\-.\ 1814i~~' -) 

to A1 4001(+) 

2' Power dQwn, 
~Yes Ir.t~rn or .• gin.l 
~:>----...... car to +) volt 

ocatlon 

-4 Vah Power Supply Feilu .... 

MAP AC111 



-4, +8, end +8 Volt Power eupply AclJ~ 

2---.. 
~-__ a,swap ~:¥~lator 

1 I 

~~s~.~tt~n 
Obt.fln correct 

vo t~te See 

v •• 

S",ap·req card .,No I witll tnotl'ler 
• supg y. Try 

reaa]ustl.n9 
vOltage 

Fl ! 

Rt~u~Gs~~~;~m 

Power down the 3411. 
Unplug 121·126. Pc .ver 
up and recheck v(.'ltages. 
! 

No 

Replace power 
supply (CARRL 
D-47 and 0-48) 

Yell 

Power down the 3411. 
Replace plugs J21-J26 one 

at a time. powering up 
the 3411 and recheckinl 

the voltage each lime 

No 

Go to unit caullinl 
problem. Check power 

distribution in unit. 
Distribution is shown 

on pase WB600 in 
the 3410 Electrical 
Reference ManuaL 

.4, +5, and +6 Volt Power Supply Adjustments 

MAP AC120 

01. "I: Entry to this MAPaaumes you found tbe -4, +'. or +6 
volts de outside allowable limits. Your problem could be a 
defective power IUppl~ or Raul.tor card, or incorrect replator 
card adjustment. 

Note: Measure power supply output volt ... at DC TIl: 

v ... 

+5 
+6 

M-.At 

TBI-l <+)" 
TBJ-9 <+) 

To TBI-4 (-) 
To TII-4 (-) 

T .......... 

<+4.90 to +5.10) 
<+5.99 to +6.01) 

Measure -4vat the tape controlloaic gate 01 A-A I Q4B06 (-) 
to 01 A-A I Q4D08 (+). Tolerance is -3.99 to -4.01 volts. 
Allowable ripple must not exceed :t2.S%. See Note 4, 
MAP ACOoO. 

Use a voltmeter having :to. 25% accuracy to measure ·'oltaps. 
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+11 and -11 Volt Pow., Supply Out of To ..... nee 

EA~p A('060) 

pow~r I down; • 
A~,~!a~~f~19~~e 

(CAI(RL D-5}\' 

01 J I 
Unplug J21-J26, 

power up 

F 1 I 

~~el~? ~ f~~~~' 
'IOtLt fuse bows 

82---.... 
Suspect DC 

power cable, TB I 
to MCB wirin& or 

tiS yolt filter 
capadtors 

Repair. replace 

Scan Me8 sock.t 
con?ectyu _ , 
C g~ e~~e19n 
(CARRl D-T9) 

E
2

-) Yes 
See Not e 2. c: 

~~ .(='=) .3 ! 

R~81S'8~ig~s 
T1416A on all 

unLts 

Po'~~r I d wn; • 
rerlact' ~use; 

go th~t t~~ ~a It 
fuse to bYow 

1 I 

Remove MCB of 
~~~ITcteee~aee 

(('AARr'n- 19) P 

1-+8 

Hl I 

Return machln. 
to customer 

=21 ~~~ I =J==~'r' __ uu_ 1 

DIK.llau: Entry to this MAP assumes that one of the IS 
volt de power supply fuses is blown, causing loss of + 1 S vdc 
or -=1 S vdc at DC TB I. Possible causes are a faulty power 
supply, or de distribution in the attached tape units. 
A. IS vdc is supplied through the fuses to J21-J26, then 
through the de cables to the DC TB in each tape ~nit. 
B. In each tape unit, the voltage is filtered by two larae 
capacitors, C4 and CS . 
C. Voltage then goes to the motion control board. 
D. See ALD pqes YOIIO, Y0112; and YOl2S for wiring 
diagrams. 
E. See ALD pales YO 135 and YO 160 for component 
locations. 

Note I: 
A. The wires fronl FI 10 to J pIUI, pins 7 and 8. 
B. From F2, the wires 10 to J plUI pins 9 and 10 . 
C. The J plug pins are numbered I through 12, top to 
bottom. 

Note 1: 
A. Check for loose connections at power supply A2TB I ~~e 
YO I SO and YO 160 for location). 
B. Check diodes CRS-CRI4 (YOIIO and YO 160). Failure of 
one of the diodes affects the I S volt supply; if one is 
defective, power supply A2 must be replaced. 

Note 3: 
A. Examine capacitors C4 and CS for swelling of the can or 
safety vent. 
B. See CARRL Figure D-S I for locations of C4 and CS • 
C. Examine the resistors on C4 and CS fur signs of shorting. 
D. C4 filters the + I~, volts, and CS filters the ·1 S volts. 

+ 15 end -15 Volt Power Supply Out of Toterlncu 

MAP AC130 



+,. and -1. Volt Power Supply Out of Tol._no. 

powyr down;' 
rep ace F2 

o·s-'.1Svat • 
TB~~!l oye;mr tor 

0\114-4' Ie L 
D-34 

·E1----
Power up 

Reib,~!~~ir 

L~ 

J)isconnect wires going 

........ : Entry to this MAP assumes that ?ne of the I' 
volt fuses is blown on the motion control board. 
A. The :t: IS volts comes to the MeB from DCTBI (Ref. YO 
12S). 
B. On the M ca, -1 S volts is fused by F I and the + I S volts is 
fused by F2. 
C. The + 1 S volts is then distributed to the vacuum motor 
relay TBS-S, the operator panel lamps, and read/write TB~. 
D. From TB4-4, the + 1 S continues to the read side of the 
head card and to the file protect switch. From the switch. it 
returns to TB4-6 and is routed from there to the write side 
of the head card. 
E. See ALD pages WB800 and WBSOS for wirina. 

~ "'to me protect assembly.1 II C 
See CARRL DlS 

Power d9wn; 

¥ig~~Tt~~~~ Sp 

1 I 

Power down: 
~~~:~~r w~~~ei~ I .c 

power up 

+ 15 and -15 Volt Power Supply Out of Tolerance 

MAP AC131 

No 

File protect assembly 
defective. Repair/replace 

(CARRL DIS) 

Power dqwn; 
~1~~~~1~t~~ ~~ 

'" • • • • • • • • • • .. 
,~ , , 
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--.... 
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__ e 
~. 
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~ .• 
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~. 
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+1. end -1. Volt Pow. 8uppIy Out of Tol ....... 

iJf~~ ,J'Ji 

~~.T~n:~i~ 
rlnq 1n 

1 J 

Pwr dn; replace' 
fu •• • rellOve 
c.DSlan IIOtor 
wll'e. {CARItL 

O-J5. 

Unplug reel 
IIOtbrs (CARItL 

0-181 

1 ! 

unplUCI Kl on 
W:B_~ijrRL 

", ! 

Disc·.i YH: 
p¥o~t sWItch 

(CARRL 0-151 
retry WAD 

, ! 

c~g~:~td~!~e 
P'~~~~\lt~gCJ . 

No Run 701. 702 or Tl lOA 

2 ! 

Return lIachin. 
to custoller 

1~~~r~~!L I 

~ri~: 
Retty LOAD 

~~&r~~ ~:f~y 
~?~g t~~efn 

eclch r~el motor 

f' I ! 

rOWI! r duwn. 
('~:;r~~t w ~~~~~fln 

~ .. t.r}' LOAn 

~.-- \Re~l.ce/r!f!ir 
• ~('Uitno=l~~r 

+ 15 8I1d -1& Vall Pow. Supply Out 01 ToIbnc:e 

MAP AC132 



-, 

-, 

. ~ ........ 

• ~ 

+1S .nd .1S Volt Pow.r 8upply Out of Toler.nee 

I) 

'A.---.. 

'D2' 
Cheek 8(:rew.' 
~~nn;~~lInl 1~ TaT-is CARlL 

D-4 ) 

See CARItL D-aa 
and D-49 

+ 15 and -15 Volt Power Suppl!_~ut of Toterence 

MAP AC133 

130Bl 

Check wir~nl 
frolll J21 pln 7 
thru 10 to + V , :~pp~w.r 

-& •• ----.. 

I 734556 1734556A I ..... 72 : 2. 0.. 72 
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• • .'-' . ,,-,,' 
.'-' 
.---."-. ''-
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.''-' .''-
e,,-

."-

.~ . . ''-' 

.~ 

.,~ 

---.'-
----. 
~ 

~, 

---
~ 

------, 
------• 

+1 •• net -1. Volt Power Supply Out of Toler.nee 

Yes ./.:2=" 
~ .~ 

£1 J 
CheckTBs for 
19Qse c()nnec-
tlons, then 

return system 
to customer 

...--02....,..--... 
Ref14~e de! ctlve 

capac t()r or 
tes .tor 

Note 1: 
A. Check for loose connections at power supply·A2 TB I (see 
YGISO and YGI60 for location). 
B. Check diodes CRS-CRI4 (YGIIO and YGI60). Failure of 
one of the diodes affects the ISv supply; if one is defective, 
power supply A2 must be replaced. . 

Note 2: 
A. Examine capacitors C4 and CS in the failing tape unit for 
swelling of the can or the safety vent. 
B. See CARRL Figure· D-S I for focatioqs of C4 and CS. 
C. Examine the resistors on C4 and CS for sigos of shorting . 
D. C4 filters the + I S volts, and CS filters ihe -I S volts. 

CAUTION: Ale" two "'es to ....... , capacitors, 
after· ..... ,..., Off 1M ........... coni I ..... 
semce. 

+ 1 & .nd ., & Vatt Power Supply Out of ToIer.nee 

MAP AC134 
r 7:M11 r7~1~~-"--.111pt~1AU~ [ I I 
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70' H.1t An.lyel. 

1-

~~~ao~r9~1 

1 ! 
Perform IIctions in 
Chart 1 on AAOll. 
If error fee: un go 
to next block. 

""012 

Replace Calds 

FA3 ~_n • ~o MAP AD03' 

83---_ 
Rerun 7g,ctlon 

~--- .E3

MAP A003y 

8-82H2, B·B2E2 

--- -,-----y---..., 
I ~ History I =:t\4} =, I 

Replace Card 

B-B2G2 in CPU 

,IS! 

Ad.pter A(U or 
ABO parlty 

e1'ror 

No IMak. taf! unlt 
~ • ready '8". rerun 

701 H.1t An.lyaia 

MAP AD010 



701 Halt An.lyel. 

Repl&ceCards 
5410 
5412 \ J 
5415. Replace Careb 7 

Replace Cards 

8-82E2. 82F2. 
82G2 in CPU 

\1~~ltn ~/J' 

~.- .Mak. taf! unit 
• ready ~o~ rerun 

Print ou~ 
failing unlt 

", ! Interchanae 
A1Ki wtth AfH2 
lnse~ilonR'6~n 

Interc~ar.~e 
AIJ21~i~41t K2 

701 Halt Analysis 

MAP AD011 

'AS05---.... 

,.Y.. .IAd~ft~~d~~tout 

Replace Cards 

5408 

Adapter service 
out 

5410 

5415 --
J 

5408 

5411 , 
5415 Replace Cards 

'E4<Q---.... 
A-A1E2. A2F2. 

,.--- .1~:~3y t;" 
Re place Cards 

B-82F2. 82E2. 
82G2 

A2Gl 

I ~ History I =:.'741 =,.1 . ) 

" ~. 

~ . 
. ~. 

~ .• 
~. 

'-. 
~. 

~. 

• 
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.-'. 
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• -. -. 
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-. 
• -. 
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-. 
• -. 
-. • -• -. 
'. -. -. 
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701 Halt Analy.'. 

Yes 

_2~---_ 
Check pnntout 

.... yes I for I,U llng ~ J>----...... bltS 1n Tn: a", 
byte 

en ck
2 

nntout 
........... ~_e_s _ ... 1 fQr f,p llng , 
.- II bltS 1n TIE "I<. 

Replace Cards 

B-B2P;}2G2 
in u-U 

byte 

R.:place Cards 

A·A2F2, A·A2G2 
in CPU 

£3 ! 

Determlne TIE 
referen~e D~ag 

.1-. 
~~~i~~ ~:S, 

or 5 

In t;'-r-ch-a-n-Q-e-
~Yes IJI'H~ w~th A1J2 ~ 

.. 1nse~LonR%~'" ---.... .c 
(See Note) 

~l.cecard L:J2 in 3411 

73IIi8 7_72 4437&1 443100 r I I J ..... r-
m,8ept 72 26 Oct 73 20 Sept 74 31 Oct 76 ~ 

Note: Whenilli_r¢h~8in8 A-AIH2, A-AIJ2, and A-AIK.l, refer 
to ALD page A6001 for plul8ing instructions. All three cards 
should be factory ph,l,aed, as position "K" is mo.del sensitive. If they 
are not pluged. ~f~r to the above ALD page. 

701 Hilt AnalYStS 

MAP AD012 



701 Heat Anelyala 

lnt:e~chan!. 
~~------_ •• 11I1A~Kt Hie~lJ~h 

$ectl0n 701 
(See Note) 

,£2:----.. 

~ •• Hardware error 

Yea 

Replace Carda 

AIH2.A1Kl 
in 3411 

RerU~a~ RUN 

InterchanQe 
~No 11.'J~ wtth 1.11(2 

~ lnse~~lonR,~yn 
(See Notel 

Replace Card 

Bad card In 
AI Kl in 3411 

Note: When interchanging A-AIH2. A-AIJ2. and A-A1K2. refer 
to ALD page A6001 for piugging instructions. All three cards 
should be factory plugged, as position "K" is model sensitive. If they 
are not plugged, refer to the above ALD page. 

p,-........,~~ 

.)410 
5412 
54l!) I Probe SLD in CPU 
----.t Pin B-B2G2G08 

~ +-rd::r. error I .\ .. ~:~;. ~;-,.; f 
I Probe SLD in CPU 

Pin A-A2G2G08 

,H2'---_ 

~ .CHalt~yeS 
~C~~", ______ "", 

pri3~t:ense 

701 H.lt An.IVli. 

MAP AD013 

~ L..J 

5410 
5412 
5415 

Replace Calds 

B-D2F2. B·82C2 

Yes 

Replace Calds 

A-A2F2. A-A2G2 

yc~ 

Hardware error 

r Ife"Pi';ce Cards 

B-B2F2. B-B2C2 
in CPU 

~212!~:31 ::1741 ~11 I 
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'-e 
~ -. -. .-. ,-.. 
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~. 

--. 
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e\ __ 
e _J 

e,._, 
e '''---. 

e~ 

e,-
e,-, 
e,~ 

e,-
e~~., 

e ',-

e,­
e~ __ 
e,,-
e~. 

e,-
e __ 
e -......... .. 

e '-
e·,-, 
e '"_. 

e " '-~ 

e '~ 

70' Helt Anelyala 

~n_ .f~o2~p AD02) 

~.-- .r2~ AD(2) 

~_n .e2~p AD02' 

~.-- 'e2~p AD02) 

~~-- .e2~p AD02) 

1738872 I..:t161 144.00 I 44 __ 1 126 Oct 73 .20 5es!t.J~ 31 Oct ~30"" 'J8 

«> COllY",'" 11M Corpo,-,ton 1976 

5410 
5412 
5415 

Replac:e r.ard 

IJ.B2E2 In CPU 

Replace Card 

A·A2E2 in CPU 

701 Half Anelysll 

MAP AD014 



70' H.1t An.lyaIe 

I~ 
AI 

OllAl 

In 3411. in •• all 
jumper bctwoon 
A-AIQ2D02Itnd 

JI'O'Ind (+PWR On 
Relet) 

, ! 

'11 th - )1,I11J)9r on. 
aU Nn- 11n •• nC:filPt!lt 

lnact1Ve 

, ! 

1.v:f~~n"fTN2 
po'~~l~n of 

~ 
.. robe ta~ll~q 
tut Lft A1" 
po'~ityn 0 

,F22----.. 
PfO~ SLD 

~ .. _ .l.V. II 1n A1G2 • polI!~\yn of 

No 

101 Halt A"'Y'II 

Open ea!;>le or 
te~~~~!~Zr . 
Contlnue 

roblng 

l~ 

ABI Una frum 3411 to 5408. 5410.5412. ur 5415 

3411 Panel A-AI S~ • Panel A·A2 

5410} 
S4 J 2 .. Panel B-B2 
S415 

MST u.eI SLDLe,eI SLD Level 

o N2102 G2103 A3B04 Vl807 G2DI2 
1 N2J03 GlJ04 AlDOS V3DOS G2013 
2 N2104 GlJOS A3B06 Vl806 G2102 
3 N2JOS GU06 A3B08 V3B08 G2J03 
4 N2J06 G2J07 A3D09 V3D09 G2J04 
S NlJ07 GlJ09 A3BIO V3BJO GUOS 
6 N2J09 GUIO A3DtI V301l G2106 
7 NlJlO GUll A1BI2 V3BI2 GU07 
P N2J11 

Note: See SER 3 for diagnostic probe and switching levels. 

Telllporarlly 
relllO\'e B-B2G2 

Replace Card 

A-AIG2 in 3411 

5408 

Temporarily romcwe 
car' A·A2G2 

">--- ... Cable shorted 

173iii72 1443751 I 4GOO 144~ ---
2. Oct 73 20 Sept 74 31 Oct 7S 30:*'78 MAP AD015 

() Copy ... , 111M CorporatIOn len 
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701 Helt Anelyele 

Dey Ad~ XX 
TUO· ~ TU1 • 
tH~ : 1 

0101 013 

H.lt COGa 12 
Entry 

At address 0000 
enter F3 XX 00 

---...... System Reset. Clock 
step to IR dock 6. 

XX = Rdy Dev Addr 

obe SLD levels at 
CPU panel. See 
above chart for 

roper pin location 
An active line will 

be minus (-). 

At address 0000 
ef.ter F3 XX 01 

ABO Lines from 5408. 5410. 5412. or 5415 to 3411 

5408 = Panel A·A2 
5410.5412.5415 = 
Panel B-B2 

p 
o 
I 
2 
3 
4 
5 
6 
7 

SLD Level 

G2B13 
G2802 
G2B03 
G2804 
G2B05 
G2807 
G2B09 
G28JO 
G2812 

V2D03 
V2B04 
V2DOS 
V2806 
V2808 
V2D09 
V2810 
V2Dli 
V2812 

3411 = Panel A·Al 

SLD 
Level 

A2D03 
A2B04 
A2D05 
A2B06 
A2B08 
A2D09 
A2810 
A2DII 
A2Bl2 

G2D02 
G2D03 
G2D04 
G2D05 
G2D06 
G2D07 
G2D09 
G2DIO 
G2DII 

MST 
Level 

G2Bl3 
G2802 
G2803 
G2804 
G2BOS 
G2B07 
G2B09 
G2BIO 
G2B12 

Note: See SER 3 for diagnostic probe and switching levels. 

~ .. System Reset. Clock ... -------------------. 

54JU 
5412 
5415 

()CopyrlJft. 11M Corpor •• ,on 1177 

l~r~~f~~:ng~s 
and tag c,bles 

Rerun 0' 

step to I R clock 6. 
X X '" Rdy Dev Addr 

eturn machlne 
to customer 

~ Mdefe~~~~:c~able 

Probe SLD levels at 
PU panel. See above 
chart for proper pin 
loea lions. An active 

line will be minus H. 
i 

At addres5 0000 
enter n XX 1+ 

System Reset. nock 
step to IR clock 6. 
XX = Rdy (>tv Addr , 

Probe SlD Ievel5 at 
CPlI panel. See above 

chart for proper pin 
loc.tions. An active 

line will be minuli t . ). 
4 

701 Halt AnalysIs 

MAP AD016 



70' Hatt AnaIy8le 
016 

Al 

t
robe MSl eels 0 

A-A eX po,ltlon 
In )41,. +) u 

actlve 

At Address 000 
enter F3 XX 00 

System Reset. Clock 
step to IR clodt 6 

XX = Rdy. Dev. Addr 

Probe MST level 
of A-A1G2 

PO$ltlon In 3.". (+) is 
actlve 

At Address 000 
enter F3 XX 01 

System Reset. Cloct 
step to lR cloct 6 

XX = Rdy. Dev. Addr 

Probe MST 
levels of 

A-A1G2 po$itlon 
In )4". (+) is 

actlve 

Replal.'e Card 

A-AIP2 in 3411 

701 Halt AM'ysis 

Extra blts are 
" 3, or 4 

Re place Card 

A-AI H2 in 3411 

MAP AD017 

R~lftQve c~rd 
~ .IA-A1K2 In 3411 

Rel!9ve cord 
~ _IA-A 1';2 in 3411 

RenIQve c"rd 
---.... I1~-A'H2 in 34" 

0-
Rcplat,;c Card 

A-A I G2. A-A 1 P2 
in 3411 

Rcplat,;c Oard 

A-AIP2 in 3411 

Repl,u:e Card 

A-A1l2in 3411 

r~: 1
4431S1 I 4GICI) I 44'-26 Oct 73 20 s.pt 74 31 Oct 15 2 M-v 77 

c>~,.t 111M COfPQrM_ 18n 
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701 Halt Analyel. 

5410 
5412 
5415 

01)01 nOl 

T
8 
"2 

'A2 • 
Halt code 34 

Entry 

00001 I' Sl 
-TU 0 

• -TU 1 

"-Rdy Dev Ad, 7~~H l 

2 J 

In 3411 install a 
jumper between 
A-AIQ2J 13 and 

ground 

System Reset . 
001:1. step to 

IQ clock 6 

~iO~~A1~~p6~V~~ 
3411 

~[O~:A~gMb'v~~ 
3411 

Red 

Red 

736672 443BOO "'1~-
(26 Oct 73 I 310ct 76 

5408 

Probe SLD level at 
A·A2G2G05 in CPU 

701 Hall An.'ysis 

MAP AD018 



701 H.lt An.lyeae 

19 
A1 

81 ! 

014A1 

Probe MSJ Oev~l 
at A-~411S /I 1n 

. 2---.. 
No Iprobe MSl level 
~ • at A-~181S0c) in .. e 

'01 ! 

Probe A-A1G2U04 
1n 341' SLD 

level 

5410 

701 Halt AnalysIs 

B-B2H2 in CPU 

MAP AD019 

5408 

Replaf.:e Card 

A·AIN2in 3411 

5410 

5410 

5408 

~ 

5408 

Replace Card 

A·A2H2 in CPU 

5410 
5412 
5415 

5408 

Replal.:e Cud 

A·A2G2 in CPU 
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702 Dlegnoetlc .ntry 

J~~G~~ ~n 
\.. £2 

Yell ~~-------..~~~Mtf-~ 

~ • Go to MAP AD030 Yes E ~ 

Yes .1 Rerun7s~ctlon 

No 

Reo.l.ace 
341' A-A2L2 

RePtace 3411 
A-A H2 A1J2 
A'K2, t A1L2' 

(See Note) 

InterchanQe 
y~s IA1K2 wlth ATJ2. 

-----. Rerun 7B,ctlon I -C 

ReDJ.ace 
)411 A-A1HI "'J "'K AlL 

rDCopyr'fht IBM Corp"'''' "'" 1977 

Note: See tape control ALD PAle A6001 for all 
detection cards in positions Al H, A IJ, and A I K. 

ReD.l.ace 
)411 "-"'N; "'P "'0 ,,'t 

~:~tai!~~~~ 

" - ,Bad card lS now 
~~-----t .... , 1n A fJ 2, 

replace 

702 Diagnostic Entry 

MAP AD020 



'E 

Nete: See tape control ALD pap A6001 for all 
detection cards in positions A I H. A IJ. and A I K. 

Check prlntout 
for track 1n 

error 
lnd1catlon 

InterchanQe 
A1K2 wlth ATJ2. 

't~~ai!~t~i 
Ale' 

No I
-~--- .. .. ~ 

Interchan e ~No Error in tracksl A1H2 with A'K2. 
• 1, 3, 4 • Rerun Sectlon 

702 (See Note) 

InterchanQe 
A1J2 wlth ATH2. 

Rerun Section 
702 (See Note) Rerun7~,ction I. C 

Discussion: To prevent the creation of tapes that may 
not be interchangeable with 24xx series tape units. the 
3411 models I and 2 are equipped with a velocity ratc of 
change .per bit detection circuit. This circuit is active only 
in the PE mode during a write operation. 

When the error threshold is exceeded, a Data Check with 
a track-in-error (TIE) byte 01 will occur. If a tape unit is 
experiencing a large number of Data Checks on track 7 
(TIE 01) during a write operation. suspect a velocity rate 
of change problem. 

Common causes of a velocity rate change error are: 
I-Lower tape guide in the left column (model I only) 

has a binding roller. Check the roller for free rota­
tion. It is important that all washers and springs are 
properly installed. Refer to CARRL D-24 for correct 
installation. 

2 - Check for column flatness on models 1 and 2. Ex­
cessive warpage of the vacuum column can cause 
excessive vibration at the tape loop. Flatness of the 
vacuum column in the tape loop area should be 
checked using a straight edge. (The edge of the half 
column cover. PN 2517722. can be used for this 
measurement.) Column should be flat within 0.0 15 
inches (0.381 mm) over the area below the 
BOT / EOT block the full width of the column. 

702 Diegnoatic Entry (Dead Track Failure) 

MAP AD021 

Replir or replace 
coallllln CARRL 
D-2S1 

End oIC81 

''''''';oP'ir"hl IBM eorpor.llon 1977 

No 

No 

Bad card ,. now 
in A1K2, 
replace 

a.pIiror ,.... 
raler 

ReN •• 
di...-"c' 

Ya 

£ad-of alii 

I 73&6--I734556A I 738672I~4437Sf-T44"-l 
1 $opt 72 "20 Oet 72 "2" Oct 73 20 Sop, 14 2 _ 77 -

-.. 
---
~ 

--. 
----. 
-e 
'it 

--e 
.~ 

~ 

~ 

-e 
-e 
~ 

--e 
--e -. 
~. -,. 
~. 

~. 

~. 

~. 

-. 
~. 

~. 

-. -. 
~. 

~. 

~. 
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e,,-

e" 
----'-e,,-
e,,-
e,,-
e,,-, 
e,_ 
e~ 

e,-, 

-~ 
e~ 

e,-
e,-

-'-' e_" 
e~ 

e_ 
e,,-, 
e\.-, 
e_ 
e,-

-'----
e,-

.'-
e __ 
e ___ 
e~ .. ~ 

702 DI.gnoetlc Entry (Tape Analyale Chart) 

........ 82 
~ • (0 to ~P AD07) 

to 2MAP AD021 
run Section 

70B 

Y .(:: Note> 

"L 

Note: Halts 61, 62, 63 and 65 indicate an erase head 
failure. Before replacing the head assembly: 
A. Check that the erase head leads are connected. 
8. Check tape-to-erase-head clearance (See CARRL 
Figure 0-25, step 11). 
C. Unload tape unit. Turn power off. 
O. Check continuity of erase head (16-25 ohms). 

E3-----
Replace lOQiC 
board (CARRL I _IRun Section 702 

Hdlts 84 or 85 

D-16) 

o t~2MAP ADo71 
C2 

702 Diagnostic Entry (Tape Analysis Chart) 

MAP AD022 

No 

F4----"'I 

Return machine 
~ •• to customer 

See EC 734864 443751 ---r---l= 
History, Aug 13 ~Sept 741 I .~ 



~'-::-:---\ ADO.'-D2 l 108 Entry J 

1 ! 

Load 98' and 

1 ! 

~
R- set SSW 

, .. '1, 12. or 
.J to •• 1 TU. 

Set SSW 14 for 
10n9 SNS punt 

G 
~--- •• RYAA~i~Igr 

'1::2 , 
TU not ready. 

~___ IMount~worK Upe • wit write 
ena Ie rinq 

:)--- ·8 

708T~Check 

MAP AD023 

No es
- MO" ~ • Entry 3 

Note: If a ~ond tape unit is available, swap 
the motion control boards, logic boards, or nat 
cables between units to detennine the failing 
FRU. 

(== r= 1:::'741 I I 
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e,-

--e,--, 
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e,-
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--e_, 
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Hal t code 3F 
Entry 

System 
Reset 

5410 
5412 
5415 

P~o~ ~LD level 8 E GOt! LIO R 
B E G09 SNS R 
B EGOS SIO G 

S40R 

Pruhe SL D level lit 
A-A2E2G08 LlO R 
A-A2t-:2G09 SNS It 
A-A2F2GOS SIO G 

Note: 
6O-TUO 
68-TU 1 
7o-TU2 
78-TU 3 

Cht!~k the print()ut 
~ .. for the f()lIowintz I • ~ 

At address 0000 
~,yxino, 00 
XX-Rdy Dev Adr 
See NOte 

System Reset. 
Clm:k step to 

IQclo\:k 0 

5408 

l'ondn I()n~, 

At address 0000 
IKey 1n 

------------------------··~30 XX 01 00 
XX-Rdy Dev Adr 
See NOte 

S),"lc01 R,,-,ct. 
CI()c.:k sh.'P 10 
IQd(~:k 0 

Pmb(.' SI.(> acvel at 
8-821-:2(;09 in (,PU 

5408 

rG 
Probe SLD level 
at A-A1G2P04 1n 

3411 

Probe MST level 
at A-A1G2M04 1n 

3411 

Kepliu:e ClhJ 

A-AIP2 in J411 

Probe SlD k."Yei at 
A·A2E2G()9 in CPU 

Probe SlD h.."Ycl at 
A· ... _2E2G08 in CPU 

Probe SLD l~vel 
at A-A 1G2POJ 1n I .c 

Probe S lD leYel at 
B.B2E2G08 in CPU 

Red 

5410 
5412 
5415 

3411 

Ih'pla~'c CarL.l 

A ,A II' ~ III -'4 I I 

XF7116 
5..., 1 0' 2 

1848016 
p." '\1'1""".' 

..."j I 736672 1 443800 1443806 I 1 
:,~_oct 73 31 Oc:t 76 2 M.y 77 

C>Copy, ..... 'IM Cotpor."OI' unl 

Grn 

Probe MST level 
at A-A lG2MOJ 1n 

341' 

Cable open 
between dCidpter 
, ta~ control 
pln 8-B2V4DOS 

Replace Card 

A·AIG2 in 3411 

~dlbl"' oQen 
between doapter 
, td~ (;ontrol 
p1n B·B~V4B04 

('ahl,,- \-pl'n 
b,,-. \\l'~-n ,Ilbl'll.'r 
& tap", l.'unln.1 

pin :\-:\2V41)O~ 

Cahl\.- "p,,'n IWI\\~·\.·n 
adapl,,'r & 1.11"" 

1."lInlrol pm 
A-A2V4IiCl4 

101 Halt Af\it1v,'" 

MAP AD024 



701 Helt An_lya" 

~ 
L./ 

024 

At address 0000 
Key 1n 
loop F3 XX 07 
XX-Rdy Dev Adr 
See Note 

1 
s~ ,I~m K~ .. ,,"1. 
l'lod, ~tep III 

IV dod. 0 

Prohe Sl.D k'Vd at 
B-B2 r2(~05 in CPU 

Probe SLD level 
at A-A1G2P05 in 

3411 

1 
Probe MST levei 
at A-A1G2MOS 1n 

3411 

701 Halt Analysis 

540X 

Red 

Red 

Prohe S lD k'Vcl at 
A·A2F2G05 in CPU 

Rt:plact: Card 

I\·AI(;2 in 3411 

MAP AD024 A 

Note: 
6O-TUO 
68-TU 1 
70-TU 2 
78-TU 3 

Rt:plac.: Card 

A-A2E2 in CPU 

I 738672 J 443800 T 443806 
26 Oct 73 31 Oct 15 2 May 77 

cDCapyr,gft' IBM Corpore"on 1817 
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e-, 
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e-' 
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e-

----e-. 

•• 
e-
e-

• • e-, 

• •• .' • .,. 
• • -e-
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·101 Helt An.lye.e 

Repla~e Card 

B·B2F.2 in CPU 

At d'3~rfSs 0000 
K~y 1n ,oop 
~6 ~~ 80 00 .... ---. 
xX-Rdy Dev Adr 

2 ! 

System Reset. 
Press START 

Probe MS'( lev,l 
at A-~~'ifs05 In 

F2 J 

Probe SlD level 
81 A-A IG2UOS in 

3411 

Red 

Grn 

Probe MST level at 
A·A2F2UI2 in CPU 

RllpJace Card 

A·A2E2 in CPU 

5410 
5412 
5415 

Replac. Card 

8·B2 F2 In CPU 

5408 

Replace Card 

A·A2f'2 in CPU 

l~~~:I ~~61 ~ 

,t 

Grn 

Replac. Card R.pla.:e C;ud 

B·B2F2 in (:PU A·t.~1"2 in CPU 

701 Helt Anel"I'1 

MAP AD025 



701 Halt An.lye'e 

System Re .. t. Probe 
SLD level at 

8-82E2G09 In CPU 

Sy.'em R..... Probe 
SLD I.v.la. 

A-A2E1G09 In CPU 

C3 ___ .. 

At a~dress 0000 
) •• __ Key 1n 

7 -IF3 xx 07 
6():;TU 0 

I. I 68=JU I ,,()o: U 2 

701 Helt Analysis 

F1 ! 

Rerun 701. Make 
new entry 

MAP AD026 

2 J 

Probe SLQ lev,l 
at A-U~tP07 1n 

2 ! 

Probe MSt lev,l 
at A-~1~fM08 in 

Red 

Red 

XX-Rdy Dev Adr 78= U 3 

2 ! 

System ReMt. 
Clock step to 

IR clock 6 

Probe SLD level at 
B-B2E2G12 In CPU 

Rep'a~e Card 

A·AIP2In 3411 

Probe SLD level at 
A-A2E2G12 in CPU 

Open cable in 
A·A2V4009 in CPU 

12~~31 ~~J --[ 

-• --• .--., 

• -. 

• "-'" 

• -, 

• ,,-, 

• -
• ,-.. 

• -.... 

• ..-.., 

• ............ 

• .--
• -, 

• -, 

• .-,. 

• ,,-. 

• --• .-... 

• . ..-.. 

• -. 

• -., 

• ,-., 

• ,-

• .--. 

• -. 

• -. 

• ----.. 

• --• ~ 

• -. 

• .-.. 

• .-. 

• 



----e_. 

--. 
L 
e~_. 

e_ 

--
L 

L 
L, 

L 
e,-
L. 
e,_ 

-'-
L 
e,,-, 
e __ 
L 

---
L, 

-'-
L 
e,-
L 

L, 

-~ 

-'-e,-, 

-'-" 
.''--
e,-
e~" 

701 Helt An.ly'" 

XX-Rdy Dey Ad r 

~x 2 
" 60= U 0 ... , 63=lu 2 

70= U 2 
78= I; 3 

System R=set. Clock step 
to ED clock 4. 

5410 
5412 
5415 

Probe SLD level at 
B-B2F2G08 

rl.----... 
Probe SL(? I.rv"l 
at. A-~4~1U~ In 

H) ! 

5408 

Grn 

Probe SL{? levell 
at A-~~Y1P09 In ---.... ~<C 

Probe M~'J; level 
at. A-~J~1M09 in 

Red 

Replace C4rd 

A,A IG2 in 3411 

I 7.n IW76f-J-443IOO I J 
28 Oct 73 20 Sept 7L 31 <A:t ~ 

{1"" 

S410 
S412 
5415 

Replace Card 

B-tt2F2 in CPU 

Open cable 11 
A-A2V4BIO 

5408 

Replace Card 

A·A2F2 in CPU 

101 HIIlt Analvsl' 

MAP AD027 



701 H.1t Analy." ATllJDea from 3411 to 5408/5410/5"12/5415 

./ 0 
./ I 

./ 2 
././ 3 

./ 4' 
./ S 

./ 6 "'" 
I ! (' 

./ 7 
/ P 

Refer to printout 
tor fallina bU, 

,Ct 
lnitalla 

jumper between 
A-A1Q1D02 and 

pound In the 3411 
(+ Power On Reset 

J 1.'1, •• -. 

With j .. nlper on, 
ATllinll. 6 &. P 

are active, all 
olbers inactive 

E1 
Probe ,,11 ~its 

at A1N 
~Sillr of 41 MST 

leve ) 

1 ! 

PraDe fal tin9 
blts, in A Gf 
~lnl~~Lg 

level) 

---......... ------ _. 

No 

3411 

CM'Cl/PID Cable 
MST Level SLD Level 

N2S04 G2U02 
N2S0S G2U03 
N2SOi G2U04 
N2S09 G2UOS 
N2S10 G2U06 
N2S03 G2U07 
N2S13 G2U09 
N2S12 G2UIO 
None 

, ! 

A-~,~~vrnC1Ii, 
13-----. 

and pro~ A 1G2 
agaln 

701 Hilt AnelYlil 

MAP AD028 

Iteplac. Carda 

A·A1G2 ill 3411; A.A1F2 •• , 
A2G2, A2H2 In CPU 

5"10 (Panel 8-Bl) 

Cable 
SLD Level 

AS 00) 
ASD04 
A500S 
A5B06 
A5808 
AS 009 
A5BtO 
ASDll 
ASBl2 

5412 
5415 

CIrcI/PID 
SLD Level 

E2J07 
H2U04 
H2DI2 
F2UtO 
F2JOS 
F2POS 
F2Pl3 
E2D12 
G2G08 

R.place Card 

B·1t2F2 

5412 
5415 

Probe MST level 
at B-B2H2U06 

s.ws (Panel A.Al) 
5"11,5415 (PaIIa-ll) 

LineN .. 
Cable c.d/Pin 
SLD I..eYel SLD Level 

VSD03 £2J07 
VS804 F2J03 
VSOOS F2J02 
VS806 F2GtO 
VS808 F2G08 
VSOO9 F2M08 
V5BlO F2Jt2 
VSDt 1 E2DI2 
VSBl2 G2G08 

5408 

Replace Caad 

B-82H2 

Red 

Re place Card 

A·A2H2 

-METER IN 
-ADDRESS IN 
·1/0 WORKING 
-COUMANDIN 
·SERVICE IN 
·STATUS IN 
·1/0 CHECK 
·NOP 
+DISABLED 

Probe MST level at 
A·A2IUU06 

Grn 

R.p1ac. Card 

A-A2F2 

[2~7~ 1='74 ( =, ( 

• -• .-., 

• ~ 

• ---. • ..-." 

• ,-, 

• -.. 

• ,,--. 
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701 H.1t An • ..,... 

FA ~p AOO20)AD030 

_2---.. 
Check ~rint-out 

~.-- .1 tOt;i!l~at~h 

01 ! 

Rese.t cables ' 
from 3411 A-Ale 

~n?ttY~tge 
board J , J( 

[1 ! 
~SO from l~lC 
a~a;8 ~r' ew 

present) ana to 
R/W head card 

F1 ! 

Reload and 
rerun7B,ct10n 

prQ~lem is In 
el-ther tape 

IJnl~o~f~~tpe 
Problem 19 1n 

t~~n~~gy 

2 ! 
Reseat 3411 , 

TU cabl", retry fal-l1ng 
operat1on 

1
7388n f 28 Oct 73 

!~-tafi un~t 0 -ta un~t 1 
-ta un~t 2 
-ta unlt 3 

Reload and 
")Yes Irerun 701, ustn91 C • t'f: unlt 1 • on1 (SSW 11 

,f') ! 

Run ~Aa¥n08tiC: 

R~~U~~9~~:~~m 

nd 14), 

pr~g'l.111 is in 
.... Yes ITU lnd1cated on 
~~-----~-.. print-out, or TC 

8Wl~lB2card 

pro6i'em ~. in 
tape unlt 0 

(601yr t,tpe contro sw tch 
card 

f:FS ~No • 0::0 MAP AD07' 

Go to MAP AD020 

"')Ye. • e5~p AD02' 

Go to MAP AD010 

101 Hilt Ane'Yllt 

MAPAD029 





.. 
• • e, 

• • • • .' • • • .' • ., 
• • • • • .' • • • . ' 
• • • .' • • .' • • 

701 Heft 02 An.lyaia 

rom MAP$ ADO 1 
A 3, AD020 D2 I , 

ADO~7 

Ensure tdpe 
tr~nspon lS 
c.edn. Try 

dnot~~~l tdpe 

i If J~qql~<)stlC 
H(tl:~ :d .. ~, qo La M."p ADO 3 I C 1 

LE9'03,' I Cl 
I 
( 

._...A._7]' 
Rei! r, '.ns­
Cus~ ~:.' "II 
AOO.:1 

~~~~d~~A 1 L2 
A1P2 

©Copy .. ghl IBM Co,pu,.I.on 1977 

Re:Odd 701. Set 
SSW to run 

~ ~Ialfferent tape 

Run Sectlon 701 
if entry was 

from Loq 
Malysls 

Interchdnqe 
] .. 11 A-A1J2 

.... lth A-A1H2. 
Rerun Sect ,on 

701 (See Note; 

unit 

Replace 
34" A-A1L2 

A1N2 

Rep.dce 3411 
A-A1P2 

Bad cdrd 1S now 
~ _\ in A-A1H2, 

replace 

Interchdnge 
)4" A-A11I:2 

with A-A1H2. 
Rerun Sect.:.an 

701 

Bdd card 1S now > ~\ In A-A 1 H2, 
replace 

r "'-"T "m~ See E C 443751 443806 
History 20 Sept 74 2 Mav n 

Interchan~~ 
)411 A-Al "J 

with A-A1J . 
Rerun Sectlon 

701 (Sfl'e Note) . ' , 

Interchan~~ 
3411 A-A' 2 

with A-A1J . 
Rerun Sectlon 

701 

Repl ~ce )41 1 
A-A'L~, A-A1N2 

Replace 3~ 11 
~ a'A-A'L2, A-A1N2 

Replace 
34' 1 A-A 1H2 

A1J2 

Replace 
34" A-A11(2 

Note: When interchanging A·A I H2 t A·A 1J2t and 
A·A 1 K2 t refer to ALD page A6001 for plugging 
instructions. All three cards should be factory plugged. 
as position "K" is model sensitive. If they are not plugged, 
refer to the above ALD pagc . 

701 Halt 02 Ana1y')I'> 

MAP AD030 



70' Helt 02 Anelyele 

From Ch~n 1, 
MAP ADO]' 

lnterehang~ 
3411 A-A'R4! 

wlth A-A lJ2. 
Rerun Seetlon 

701 (See Note) 

~ 
LI 030El 

Compare sense 
data wloth Chart 

1 and tak~ 
lndleated 
aetlon 

Re4~lai!" 1 H2 
3 "1J2 

Yes 

\~\~r~~l~~~ 
wlth A-A1J2. 
Rerun Seetlon 

701 

ReDiaee 
34' 1 A-A lH~ . A1J 

All( 
AlL 

No 

Nete: When interchanging A-A I H2, A-A 1J2, and 
A-AIKl, refer to ALD page A6001 for plulling 
instructions. All three cards should be factory plulled, 
as position "K" is model sensitive. If they are not pluued, 
refer to the above ALD page. 

CHAAT NO.1: 701 HALT 02 DATA CHECK 

MODE 
TIE 

SENSE BtTS ACTION: Replace 
DATA card(s) indicated or go 

END ENV FALSE PEID VAC TIME the MAP chart 
PE NAZI MTE 

DATA CHK END BUAST EA 
LAC .. 

EA 
CRCR indicated 

X FF X X X 341 1 A-A 1 L2 A-A 1 P2 
[Suspect A·A 1J2. go to 

X 01 X X iMAP AD031 A 1. Refer 
rto Discussion on AD021. 

X 02 X X Go to MAP AD03l Al 

X 08 X X Suspect A-A 1 H2 
Go to MAP AD03l Al 

X 40 X X Suspect A·A 1 H2 
Go to MAP AD031 Al 

X 80 X X Suspect A-A 1 K2 
Go to MAP AD03l Al 

X EF X X X 3411 A-A1L2 

X FF X X X X Go to MAP AD032 A 1 

X 03 X 3411 A-A 1 L2 A-A 1 P2 

X 03 X Go to MAP AD032 A3 

X 03 X X 3411 A-A 112 A-A 1 P2 

X 00 X Go to MAP AD032 E3 

X 03 X 3411 A-A1N2 

X 03 X X X Suspect A-A 1 K2 
Go to MAP AD031 Al 

X 03 X X X Suspect A-A 1 H2 
Go to MAP AD03l Al 

X 03 X X X Suspect A-A1H2 I 
Go to MAP AD031 All 

X 03 X Go to MAP AD03l Al 

X 03 X X X Go to MAP AD03l Al 

X 03 X X Go to MAP AD032 A 1 

X 03 X X Suspect A-A 1 K2 
Go to MAP AD031 Al 

X 03 X 3411 A-A1Q2 

Any combination not shown Go to MAP AD033 A 1 
-~ 

L-_ 

101 Halt 02 AnalySIs - ---{ I See EC 443751 443808 
Historv 120 Sop. 7.1 2 Moy 77 MAP AD031 

©Copy","t IBM CorpOratIon 1971 
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701 Halt 02 Anelyeia 

From ('hdrt " 
MAP ADO 3' 

Sw.Jp lq 1 I 
~-A1H.? w1th 

A-AII<.? R~nm 
Sect 10n ,f) 1 
(SeE' Note) 

Bdd cdrd IS now > _, In 1\-1\11<2, 
rep] dee 

SWdl,> 3~ I I 
A-AI.J2 wlth 

A-A1K2. R~run 
Section .01 

Bad Cd rd 1 s n( 'W 
~ _\ 1 n 1\ - A ll<.:! , 

repl ace 

XF7300 1 ... _ 
SftQ 1" f 2 " .. If '" 'I tnt)., 

Cc-.,.",. '1M eo.lPOf •• rGft '177 

7:M111 17M566A 
1 SePt 12 20 Oct 12 

From ('hctrt " 
MAP ADO J' 

SWdP J~11 
A-A1H~ with 

A-A1J2. Rerun 
Section 701 
(See Notel 

"'rum ('hurt 1, 
MAP ADOll 

j 
SWelt) \411 

A-All<.! · ... lth 
A-A1H2. Rer'ln 
Section 71)1 
(See Note) 

443761 I 443808 
20 S41pt 74 2 May 11 

Note: When interchanging A-A I H2. A-A 1J2. and 
A-A 1 K2. refer to ALD page A6001 for plugging 
instructions. All three cards should he factory plugged. 
as position ItK" is model sensitive. If they are not plugged. 
refer to the above ALD page. 

II Bdd cdrd IS now 
~ ., In A-A1J2, 

r~place 

Bad card is now 
~ ., In A-A1H2, 

repldce 

701 Halt 02 Analy .. , .. 

I MAP AD032 



701 Hett 02 Anelyel8 

From Ch4rt 1 
ADO)1 

Sw.tp '411 
A-AHt2 with 

A-A1J':. R~rlln 
Sec t Ion ,1)1 
(S(>e Note) 

SWell;> )4" 
A-A1K2 With 

A-A lJ 2. Rerlln 
Section 701 

ReDl dee i repa 1 r 
14' 1 A-A 1 HZ 

A1J2 

Bdd celrd 1 snow > ., in A-A1J2, 
repldce 

701 Ha't 02 Analysis 

M p 0033 

rom 
'" 

030DI 

SWdP 3/41' 
A-A1JJ. With 

A-A1H2. Rerun 
Sectlon 71)1 
(See Not(» 

Nete: When interchanging A-A I H2, A-A 1J2. and 
A·A I K2, refer to ALD page A6001 for plugging 
instructions. All three cards should be factory plugged, 
as position "K" is model sensitive. If they are not plugged, 
refer to the above ALD page. 

Repl.c;e/reDa 1 r 
~ ., 1411 A-A'L2 

13G68 734558A 443751 443806 
In.. H .. 

s .... :i 0' 2 IP." .... m .... ! 1 SOP' 72120 Oc' 72 120_, 7412 _ 77 
C)C«tyr." 11M CotporMion 1'11 

-• 
• 
• 
• • • 
• 
• 
• 
• 
• 
• • • 
• 
• • 
• 
• ". 
• • 
• • 
• '. 
• • • .'. 
• 
:~. 

• 



" .'-
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e'-.'-. --
e-.'-.-
.~ 

.'-' .'-.-

.~ 

.'-' 

.~ . ~ 
e'-" 
e'-
.~ 

.--

.--

.~ 

~ 

~ 
~' 

~ 

~ 

tr .-.-.-.-

701 Helt OZ An • ..,... 

1 I 

!ll\~rj~~~a, 
wlth A-A1J2, 
7~,r~~e~e~~~~ 

f'3 I 

~~f,r~~l~i' 
wlth A-A1J~. 
7~,r~~e~e~~~~ 

I-na. h734556AI 7iem-l· 443800-1----- -
1 Sep. 72 yo Oct 72 2. ~ 73 3' Oct 7&, 

Net.: When interchanlinl A-A I H2, A-A lJ2, and 
A-A 1 K2, refer to ALD pale A6001 for pluUinl 
instructions. All three cards should be factory pluUed, 
as position "K" is model sensitive. If they are not pluned, 
refer to the above ALD pale . 

Replace Card 

A-AINlin 3411 

i~\Tr~~lqa, 
wlth A-A1J'. 
78Tr~~e:·~~~r 

'£1 I 

J~fTri~lqi! 
Wlth A-A1J2. Rerun ~,ction 

7" , 

Replace Cud • 

A·AIL1. AIN1. 
AIDlln 3411 

Replace Cards 

A·AI H2. AIJ2 
in 3411 

701 Halt 02 Analysis 

MAP AD034 



NO-OP Conditione 

FA~~ AOO10) 

Y •• 

NO-OP Conditione 

T4R! r.c:o~d 
d~(!~~tr~: e 

muIt.iple o~ It 
bytes 

tnytall half 
COa~anr~~yr 

MAP AD036 

:~l~~(~:er 
---~I'~llwrltt.n oiae:ad 

in wrong mode) 

Tff ~OCJ anal 8111 if 
ava llbie 

F3:---_ 
U~,er error 

~p- .ltrY12~ i91:rite 
protectea tape' 

E1MAP ABoe, 

'leA com::~~Wti~Ued 
~»----"'""~·I at ~rJFf09ram.--

lIIachine 
customer 

TIf ~oq ana ,18 If 
ava lable 

734118 7345&6A 7_72 ..... 
f -~un -

-1 Sept 72120 Oct 7212. Oct 731 31 Oct ,:r~ 

--'" 

• ,-. 

• .~ 

• ........ 

• .......... 

• ,......,. 

• ,..-, 

• ..-... 

• ,~ 

• ~ 

• ............ 

• .......... 

• .-, 

• ~, 

• ,~ 

• ~ 

• --.. 

• ..-. 

• "'""" • ~ 

• .-" 

• -, 

• ....-., 

• .......... 

• ,-.. 

• .-..., 

• -. 
• -. 

• .--... 

• ,-. 
• "-'" 

• -.., 

• -. 
• 
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.~ 
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.~ 
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.~ 

.~ 
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.'-" 

.~ 

.'-/ 

.~ 

." .'-' 

.~ 

.--

.~~' 

.~' .'-

.~ 

.~ 

.~ 

.~ 

.'-' 

."-.'-.'-.'-.'-.'-

NO-OP Conditione 

Fl J 

No-Op shoilld 
not be on, 

Retry 

;.!~----.... 
. ~~ EXd?~~ev~y~~dnd 

~ a.control commdnd al 
code 

2---.. 
. __ r!:~ ~U~rn~io ~3 ~ ~ alinBtructlon WdS a ~ MAP A80'~ accepted __ 

2----,. 
~.-- .lpr~~r1~.)5.)H~d 

(u"er er ror» 

~.!MAP ADOq 
81 

I ~3=~ I ~!':I 

'it'S 

Try 1"(1 
ar.alysls ff 

.Jv.ll1.lbjp 

H.----.. 
".11" ~t r.co'~~~:t 10 

t3---.. 

u.ser error 

HC).()P CGpdiIione 

MAP AD037 



Te .. Unit An.1yeIe 

~:1Note ~ 

F1 ! 

Check de 
voltages. See 

CARRL Fig D->} 

1 ! 

No 

Netel: F.-MAP 
AD037 E4 
AD037G2 
AD070 E2 
AD071 H2 
AD07604 
AD076 F2 
AD076G2 

Yea 

F;! ! 
Return TU to 

customer 

2~ 

See MAP AC060 
No~~tfo~or 

Ye~ 

2---.. 

Ca ..... 
PE 10 BURST 
Not NRZI 
UNIT EX 
TMCHK 
END DATA/eRC 
PE ID BURST 
FALSE END 

def~~rrv~8or 
!~~~~~~ay 

Return TU to 
customer 

~=~f"c:~ ~Irr 
tune or fa,T-~re 

Hll----.. 
Load a tape 
r~el with a 

wflte enable 
Meter .15 vdc 
from T84:"4(+1 

t~ OC 
t~RL4~:\, 

--................ ~I ~~~:rTB~-~1~J 
to oc T81-4(-) rln~h! ~~AOY 

, ! 
Meter +15 vdc 
~~o&:?'~,~UI 

(-) 

Meter +6 vdc 
from T84-2(+, 

to DC T81-4(-' 

Tape Unit Analysis 

MAP AD040 

No 

R.p!ice/rePolir 
.... --- l n e protect 

• s~~~RLa~!T~flY 

1~~1~=1 I I I 

• ,,-.. 

• .--... 

• "..-..., 

• .-\ 

• --., 

• ......... 

• ~ 

• "..-,., 

• ,......,." 

• ,~\ 

• ,-" 

• ........... 

• .-" 

• ..-. 

• 1"""'" 

• ~. 

• ~ 

• 1""""\ 

• ..-... 

• ,.-." 

• ~ 

• -.... 

• '"""" 

• ,.-.. 

• .-.. 

• .-... 

• -.... 

• ,-.,. 

• .--., 

~. ",. 
~. ,_. 
• 



•
It+r 

- " .~. i')·.~);.t'· ... · ... \~"~','~. ~;~ 

~ .,. 
,~$ , 

.
'~ 

r?~' 
-< ~(;~·tr 

"t 

•))'~'."".).~.). ~}~~ f~ 
~' 

'_{,~1} i"'; 

'~ 
.;;~".)\ .. ) .,", 

j:{ 

.~ 

.~' 

.~ 

.~ 

fir 
.~ 

.~'. 
i~~; 

~,::-, , ~ 

ev 

.~~ 

~ •. '; ',~ 

.~ 

e'Y 
."-' . ......,' 
." 
~ ., 

I;~-

'" 

~ .' {~~ 
.• ~ .' ')!~ 
~. ,:,~~) .. ,;, 

W\ 
:s,....,; 

~ .. 
~".~."'~" .'C' 

'.' .. :-....... 

f~~ 
,> ~t " 

End Velocity Check 

,A 1---­
clean tape 
transpol t , 

ch4JCk co umn 
ldlers or 

b~nds 

1 J 

Check idlefs , 

25~'2:;S~ll:L D-iJ , 0-=24) 

~D2 Yes ~ ~ ~ Goto MAP AD02J 

El...1o--_ 

~
E2 

A~ju~i gUide~ ~ 
~Rec~ t~i~kt~9 ~ Goto MAP ADO? 

73411'- 7341ii4-1 --~l~' ~ 
1 Sept 72 1 Aug 731 

End Vtlocity Chtck 

MAP AD041 



umpCheck 

,--A1 
From MAPS AD07 

G2 , AD071 BS 

'B1 ! 
Visu~llY check BOTh EOT lamps 
WttAR~w~~l?n 

DIseaIsIoft: The BOT and EOT lamps can be checked visually. 
The capstan tach lamp is mo"e difficult to check since it is 
mounted on the capstan motor. A tach lamp failure bringS up 
DEVICE RESET which disables the LOAD, REWIND, and 
UNLOAD functions of the tape unit. A BOT or EOT lamp failure 
does not force DEVICE RESET. 

y- • E2 MAP AB07, 

1 ! 

Ins~ct wire 
frolll tach.to LB 
c4ble B R1n 009 (CARRL -16 & 

0-3 ) 

Lamp Check 

MAP AD042 

> No III Gato MAP ABO l' E' 

I ~~>21~r~~ I r~-J---J 

-.-
• ~, 

• .,.-..... 

• ~ 

• ~ 

• ,.......... 

• . ..-... 

• . ....-.. 

• ,~ 

• ."-" 

• ~ 

• ---. 

• -
• -
• ~ 

• -, 

• ,..........", 

• -. 

• .-. 

• .....-., 

• -.. 

• ,..-., 

• ~~ 

• -. 

• --. 
• --... 

• -' .... 
• -., 

• -----• ---.. 

• ...-.. 

• -. 
• .-, 

• 
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.'-.'-.'-' .'-.'-.'-•. ~ -.'-

.'~ ."-

.~ 

. --.'-.--.'-
e'-.'-
.'-' 
.~ 

.'-
e-.'-
.--
."--.'-

.nveloae or Ph_ .nor Cheak 

~~t.rt ~ 

Check c:ol~ 
iden tor binds 

Go to MAP A0047 

£2---.. 
No Ad1~!~riu~d3· , 

~ ~IC~.Ck trac~\ng 

" J I 
CIJeck BO'l'/~ 
ad~illt·B~2Sf·· 

~~~t 8:161 

2:----. 
~ .. - .IAd)~:;e:gr~EOT 

H2---.... 

I ~ History I ~~~3 ~7& I 
Envelope or Ph ... Error Check 

MAP AD043 



708 T.chometer F.llure 

~~J'Ar.4J 

81 J 

Load %& ana 

1 ! 

8SR -f sei SSw 1 , 1 • 1 • or 
1.1 t<;> se ect 
falll~g t~pe 

Unlt (SI 

r5~S3ia~~~iti~ 

8-. 

.\dd '~~'F module 
~. ... • • !~d s~~~e:y;r:~ 

test 

2'---... 
Set SSW 00 ON 
di~~n~~fc 

L8 
H'----_ 

Go 

708 Tachometer F.ilu~. 

MAP AD045 

Reset halt 

Yes 

5410 

Retl,ll" ~o instal atlon 
proce ures 

0 FS 
~ve8 • eo:o CPU MAPS) 

Note: If repeated loop of Section 708 
fails to produce errors, take the "No" 
branch. 

I ~ Hiltory I ~~3 [=75 r--- r -) 

-• ,--

• ..-... 

• ..-.. 

• --. 

• .--... 

• ,..-"., 

• ,-., 

• -... 

• ..-.., 

• .-..., 

• .-..... 

• ""'"' • ..-... 

• .-... 

• ""'" • ~ 

• ..-... 

• .-..., 

• ~. 

• .-.. 

• ........... 

• . ...-.,. 

• -.. 

• ~ 

• ..-... 

• -.., 

• -., 

• .-.... 

• --.. 

• .--. 

• .-.... 

• ~ 

• 
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.'-" 
.'-" .'-.'-.-.'-.-.'­.'-' . '-' 

."-.'-.'-.--

.'"""' .'-.'-' .'-.--.--.'-' .'-' .'-.--.'­.'-.'-.--.'­.\-

.'-
• 

708 T.chom __ Fellure 

I4r.\. L./-+ 045E2 

Halt "FO" 

.,,_.. .E2 
.... AD07~ 

Note: If a second tape unit is available, interchange the motion 
control boards, logic boards, or cables between Ul"its to determine 
the failing FRU. See CARRL Figures 0-16, 0-19, and 0-35 . 

EJo 
Check the tjlc:;h 

to logic bd 
} .lcable l chk conti .~ 

, sea~ of cable 

E505~--., 
Rep~ale/r~~ir 

')l~;-"----•• I c:bTiilO~ 
connectors 

,'5 I 
No IRe,l~ce A-A1D2, 

------. A E ~4'~P2 in 

708 Tachometer Failure 

" Hi.tat-v 26 Oct 73 20 Sept 74 I SIt EC 1736672 r44376l r MAP AD046 



Tr.cklng .nd Skew Checu .nd AclJuatmente 

81 J 

Run iectlon 70A 
s~~~ s~~~, 6~~n 
CO~Hn g:!~hS 

1 J 

~2024 from r, ADO <) 

(0 

_2:---.. 
Clean the tape 

path. G0
6 

tO
d CARRL 0-3 an 

check tracking 

02---..... 

83 ! 

OSR set SSW16 
ON~ SSW19 OFF l ana reset hal~ 

No 

:> IIIRun section 7011 lie 

E3---_ 
Turn all deskew 

~~---'.I pots full CCW 
1CARRL 0-18) 

Yes 

F2---.. 
Remov~ 00 

Jum~r (CARRL 
0:' 16) for 

mechanlcal skew 
check 

~2---..... WaH for skew 

F3--J---.. 
OSR set SSW19 

ON 

3i---..... 

,~~ 034 from 
ADO 9 

G~ 

Relnstall DO 
]umoer (CARRL 
0-16) OSR s~t 
SSW16 ON and 

reset halt 

Discussion: Tracking and skew adjustment must 
be made if the read/write head assembly, columns, 
or guides are replaced. Order of adjustment is: 
tracking, mechanical skew, read forward skew, 
read backward skew, and write skew. Clean the 
tape path and column cover before making skew 
checks and adjustments. 

CAUTION: 
Do not attempt to adjust skew unless you are sure 
tracking is correct. Reference MAP A0049 for 
tracking. 

Program Halts: 

01 Wait timed out. 

03 Skew measurement completed and logged on 
printer. 

OA Set sense switch 10, II, 12, or 13. 

EO Can't set alternate density. 
04 ..... --.. 

~~~~ ~~rn€~3t Sense Switches: PE Only and Dual Density 
(CARRL 0-57, 

page 2, step 1) 

IS. 16, 17, and 18 Off- Forward Tracking 

1 Sand 16 Write skew mode. 

16 Forward mechanical skew or forward 
electrical NRZI mode. 

16, 17 Backward electrical NRZI mode. 

17 Backward tracking. 

18 Tracking adjustment loop (shoeshine). 

Sense Switches: 7-Track Only 

19 Forward tracking (7-track feature). 

17, 19 Backward tracking. (7-track feature). Mount master 
skew tar on 
ta~ unl to be 

chE:cke or 
adjusted 

gr:~~ ~~t~t8~t 
RO FWD skew OK. 

DSR set SSW17 Yes 
ON. Reset h~lt. e 

H1 J 

DSR set SSW16, 
~~~~~ ~~~~8to 

run program 

(CARRL 0-57, 
page 5, part 1) 

2 ! 
Go to 

mec:;hanical skew 
adjprocedyre 
(CARRL 0-57, 

page 1) 

Tracking and Skew Checks and Adjustments 

MAP AD047 

for bkwd skew 
printout 

H3 ! 
<;:omp .... e 

~~~EoiS:5;~ 
page 2, step 

11) 

H,,--J---,. 
Go t~o~:a~/wd 
{C~RL 0-5', 
page t,)step 

4---.... 

16, 19 Forward mechanical skew. 

16, 17, 19 Backward mechanical skew. 

16 Forward electrical. 

16, 17 Backward electrical. 

15, 16 Write skew. 

Read 'bkwd skew 
~ .IOK. Check write 

Yes 

Note: Swap logic board with another tape unit, if 
possible, and rerun diagnostics. Assure on 
PE-only machine that nn jumper is not installed. 
See CARRL 0-16. 

3 ! 
Go "0 bkwd skew 

adj.Pl'ocedyre 
{CARRL 0-57, 
page hI step 

skew 

l~ 

See EC 736872 14437&1 I 
History 26 Oct 73 20 Sept 74 

--, 
• --• .......... 

• .-.. 

• -" • -, 

• .-.. 

• ,.-.. 

• .-... 

• ...-.. 

• ........ 
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• --. 
• -• ---. 
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• ,-.. 

• ,.-.... 

• '--. • .-... 

• ..-.. 

• -. 

• ....-.. 

• --.. 
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• .-.., 

• -. 

• -, 
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• .-. 
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• ..-.., 
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Trecklng tlnd 8ktNV Checb enet AdJU8tmen. 

48 
,\1 

047J4 

',\1-'----,. 
DSR .. Set SSW15 
, 1 I) ON, 1 7 OFF 

B1 ' 
Rem~~s skew 

targ~ :g~Rt 
tape With write 
~nab e nng 

, ! 
Ready TU , 

reset ria t for 
wrlte skew 

p~i~€oy~t~d,?) 

E1 J 

Run Seetlon 701 

F' ! 
Return the 

system to the 
customer 

No 

~, I 
A~l~M~eA~~lJ2 

H1----.. 

ca~!::~tD~R , 
START 

L~ 

Note 1: If the skew tape isn't removed. the tape unit will 
rewind and unload. A message will print instructing you 
to remove the skew tape and replace it with a good work 
tape . 

Go to wqte 
skew 4dJ 
procedure 

(CARRL 0-57 
page 2 step \30 

F3 , 
ansure that all 

~~~-_-_-_____ ~.I eSk::tpg~s are 
mid-ra~?e (Note Note 2: If '-Track, set all deskew pots fully CWo 

2 I 
Reseat loglC bd 

, deskew bd 
cables. DSR , 

START 

(Setec 
History 

Yes 

_3 ! 
Resyat cae.les 
02 s~2~Cbdt 

hea3 bd. DSR , 
START 

LE9 

) , 
Back off 

slightly on 
adjusfment. DSR 

, START 

LE9 

Tracking and Skew Check. and AdJustments 

MAP AD048 



Tr.cklng Check 

GAl 
Entry 01 ) 

81---_ 

Read DlSCUSSlon 

1 ! 

OSR-set SSW'8 
g~;le~o~~~w 

h~f~core~~:r 

E1...1.!---.. 

DSR, s~~ SSW19 

1 7 
GQ -to CARRL 

0-57, page 2, 
and colllplete 

procedu·res 

Tracking Check 

No 

~~,y 02 ~ 

0-. 
2 ! 

Set SSW16 OFF, 
reset halt for 

forward 
tr~cking 
pnntout. 

2 ! 
OSR-set SSW17 

ON, reset halt 
for backward 

tr~cking 
prlntout. 

'02 ! 

comjare print­
oyt of bkwd & 

fw tracki~. CARRL 0-57 rt 
1'-13 pgs 8 

F2' 
Trk adjustment 
Should r~ulrlt 
only flt~f~ adj 

a~Juster 

MAP AD049 

Yes 

~: Entry to this MAP assumes that you have 
checked tracking visually (see CARRL Figure 0-36) and 
that diagnostic section 70A is loaded and ready to run. 
Tracking adjustment should meet requirements specified 
by CARRL Figure 0-36, Step 9. The tracking printout 
of Section 70A should indicate minimum tracking shift 
between forward and backward tape motion. 

Note: If you cannot obtain correct tracking with a few 
tries, or if the printout shows no change between tries, 
you should go back to CARRL Figure 0-36 and check 
tracking visually. 

W;; left ~~~:-ll--h-a-l-f-
adju$ter Yes column cover 

rhan~ed after • OSR set ~SW1' 
eavO~~6~ARRL OFkes:~W~al~N. 

No 

'F3 ! 

OSR set SSW17 
OFF 

Yes 

etvrn to CARR 
0-57 L page 1, 

seep Q. 

E5---..... 
Vlsually ch,ck 

tape tracklng 
_. (see CARRL 

0-36, step 9) 

" • ---• ........... 

• . ..-..., 

• ~ 

• ,.-.., 

• ....-..., 

• ..-... 

• ~ 

• ~ 

• .-... 

• .........., 

• ~ 

• ..-. 

• -., 

• ..-.. 

• .-. 

~. 

• ..-... 

• ...-.. 

• 



-.'-.'-
.'--.'-.--
.~ 

.'~ .'-' 

.~ 

.'-' .'­.'-' .'-' .'-' 

.'-' .'-' 

.---

.''-

.~ 

.~ 

.~ 

.''-

.~ 

.'-.'-' .'-

.~ 

.'-.-

.~ 

.'-~ 

.'-

."" 

Reed/Wrlte H_d AII •• mbly 

LAI 
Entry )AAOI4 

,81 ! 

;n~l~c~e?~r 
gy~~~m€~:t~~~d' 

I ! 

Inaerchaf\~e ' 
c~gtes't~l't~lc 

board 

R~B1S:~a19R~ 

I ! 
Check 

tape-to-erase 
healS clearancf. 
See CARRL 0-25, 

Step 1 I 

DiswssIoII: You should enter this MAP if the Log Analysis 
program called out the read/write head assembly as suspect, or 
because you had a data check and a loop-write-to-read command 
did not fail. Be sure that the data check was not caused by 
defective tape. Try more than one tape reel. 

Note: See Note I on MAP AC060 for voltage check procedure. 
The -4 volts need not be checked at this time. 

I • See CARRL 0-40 

IGo t~3MAP M010' 
ntr 3' run ~ • 7~' wrth ssw 14 

Nn 

ON 

_ 3 , 

~~~t~e:Aa~t~h 
~ .ltOnin~nR~~svefij 

Yell ch~~~ev~M:1es 

L~ 
2 ! I 

selc~6~ ~or MAP 
actlon 

Read/Write Head Assembly 

MAP AD050 



"eedlWrtte Heed Ae __ ",bey 

OSOH' 

8, .. 1 ___ .. 

Meter +'5 vdc 
from T84-6(+1 

to DC T81-14{-) 
See CARRL 0-17 

I ! 

Meter +6 Y1C 
from T84-2 +~ 

to DC T8'-4 -
See CARRL 0-1 

NoI.: The + I' volts is distributed from A2 TB 1-16 (ALD page 
YGIIO) to J21-J26 (ALD page YG112), then to tape unit DC TBI-IO 
throulh 1-13 via the de: cable. From DC TBI-Il, + 1.5 volts goes to 
motion control board pin CI, through the board to pin 814, and 
from there to head TB4-6. 
The +6 volts is distributed from PS A2 to connee:tors J21-J26 (ALD 
page YGI12), then to tape unit DC TBI-8 and 1-9 via the de: cable. 
From DC TB 1-8, +6 volts goes to head TB4-2. 

-~ --
Meter +15 vdc I 6Meter +6 Idc No from T 4-4 + I from 4- + ~ .Ito DC TI,-,!,-) _ to DC fl,- I·' 

See CARRL D-1' ee CARRL D-'~ 

'E io 1 CARRL • 
o-~. Do visual 
tracklng check 

, return here 

_ AdJust 
~. _. tracklng. See 

CARRL 0-36 

ReadlWrite Head Assembly 

MAP AD051 

'F3 J 

e~Yfle~ ~t~~ 
tribu~lon to 

T84 (See Note) 

1734566 1734556A 173455681131111r121~--1 
1 Sept 72 20 Oct 72 20 Nov 72 28 Oct 73 
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701 Halt 01 Analysis 

ALU Ie 
FRU CHECK 

X 

X X 

X 

X 

X X 

X X 

X 

X 

X 

X 

CHART NO.1: )01 HALT 01 HARDWARE ERRORS 

HARDWARE SENSE BITS 
ACTION: Replace 

ABOP CTRL INST AlU ROI' XFR WRT card(s) indicated or go to 
ERROR TAG TAG ERROR ERROR ERROR ClK MAP chert indicated 

Go to MAP AD066 A 1 

Go MAP AD057 A 1 

3411: A-A1P2 A·A1G2 
A-A1H2 A-A1J2 A-A1K2 

X Go to MAP AD058 G3 

X Go to MAP ADOM G 1 

X 3411: A·A1G2 

X X 3411: A-A1G2 

X Go to MAP AD057 81 

3411: A·Al02A·A1P2 
I 

X X 3411: A-A1P2 

3411: A-A1G2, A1P2, .,,102 

X 
6408: A·A2E2, A2G2 
5410/12/16: 8·82E2, 82G2 
cables Itt.chld to CU. 

X Go to MAP AD067 81 

X X Go to MAP AD068 83 

3411: A·A1 G2. A1N2 
X 5408: A·A2E2, A2F2. A2G2 

5410/12/16: 8·82E2, 82F2, 82G2 

X 
3411: A·A1P2A-A1Q2 
A·A 102 A·A 1 L2.A-A 1 N2 

X 3411: A·A1G2 

X 
3411: A-A1U2A-A1V2 
A·A1N2 A·A1P2 

X 3411: A·A 1U2 A·A 1V2 A·A 1Q2 

X X 3411: A·A1U2A·A1V2A·A1P2 

X X 3411: A·A1U2A·A1V2 

X 3411: A·A 1 L2 A-A 1 P2 

AnV combination of bits not shown abOli. Go to MAP A0057 84 
~---.. ---- ~- -

701 Halt 01 ANlYI. 

SHEC 443800 
I 

------- ---1 
History 31 Oct 75 __ J MAPAD054 



701 Halt 01 Analysis 

C~IPare I~Q" P nn»ut w Ib 
~ .... I ~ arL o~ ~ 054 aclro: n Cited 

Check +6 A-4 
volta to tue 
,"-ontrol (C'ARRL 
D-S3) 

YII! 

Interc~ 
in~rfa;~:l1 l':a"tfte Ie. 

701 Halt 01 Analylis 

Adjult volt .... 
~ No I Replac;f! "!IUla· 

I tc!! card. Run 

(Cxlt'~y>~U) 

MAPAD055 

Diseuuion: Whenever you are instructed to 
replace/repair card AIG2, check the slip-on voltaae 
connectors before replacing the card. See ALD page 
YCOOI. 

Replace Cards 

A-AIG2 in 3411 
!:!2Gl in CPU 

No 

Y. 

Note: Attention may be required toward the flat cables 
which connect the tape controller to the interface 
sockets. These four. cables are :n the left rear comer of 
the 3411. 

l 1 1
----

See Ee 443100 
_ Hiatory 31 Oct 75 
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701 Helt 01 An.lyale 

(roa~~~t ~S4J 

pror: A-A1N2U07 
.a ate. 

har wele re .. t) 

r:~~t~SJ 

1 I 

J~\Trx~l~a! 
wli~r~~A~~~. 

'rOll~~t~S4 

~~"ri~l~i! 
wli~r~~A~gf' 

Repillce Card 

A-AIG2 In 3411 

tOll~~t~5J 

JS\trx~lqa! 
wlth A-A1J2. Rerun 701 

Replace Carda 

A-AIP2, AIG2 
in 3411 

,s. Ie 17*12 '443711 I 443100 I 
Hlttory 2e Oct 73 20 Sept 74 31 Oct 11 

Replace Card 

Bad card IIllow 
in A-AIJ2 

Replace Card 

lad cud .1 now 
in A·AIU 

701 Hilt 01 AnlIytit 

MAP AD056 



70' Helt 0' Ane..,. .. 

(ro.~~t ~54) 

, , 
~a\,ri~l~l' 

wlth A-A1H . 
Rerun 70 

1 ! 

!arTri~l~'! 
with A-A'H . 

Rerun 70 

XFR error 

701 Helt 01 Analysis 

MAP AD057 

Replace Card 

Bad carel I. now 
In A·AIHl 

~1 

Replace Card. 

A·AIP2. AIG2. A1Q2 
AIN2 in 3411 

A·A2F2 in CPU 

~rtar'J 

'2%,r~hl~! 
wri~r~~A1H~' 

,£'1 ! 

JaTTri~t~~! wlth A-A H • 
Rerun 0 

Note: If replacinl tlte carda CI.lkd 
out in thil MAP docs not fix the 
problem, check the -t volts at 
A1Q2M06 (-) to A1Q2P08 (+). It 
should be -4v :t 1 %. AJ.o check the +6 
volts at AJK2S1 J (+) to A1K2U01 (-). 
It should be +6v t"". If voltata are DOl 
corm:t t adjUlt acconIina to 
instNctiona on CARRL 0-'3. AJ.o 
check the slipoon voltqe connccton. 
See ALD pale YCOOI. 

RepalCf Cltel 

Bad card I. now 
In A·A1Hl 

L-_-.,. 

~ep ADOS8) 
\~ art 2 -

Ja~,ri~l~'! wlth A-A oJ • 
Rerun 0 

Replace Card. 

A.AI~Gi41~ I Nl 

Repa.ce Card. 
A.AlI.l, AIH1. 

AU2. A1Kl 
In 3411 

" .--" 
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701 Halt 01 Analysis 

( 

f 

I 
I 

055Fl 

Al.--J~----, 

Compare .enae print· 
out with Chart 'Z and 
take indicated action 

ABIP ABOP CU 
ER ER OFF 

X 

X 

X 

X 

X 

X 

X 

X 

X 

701 Helt 01 An.Ivsis 

MAP AD058 

2 TAG 
ER 

X 

X 

X 

X 

X 

X 

I 

CHART NO.2: ADAPTER SENSE ANAL VSIS 

ADAPTER SENSE BITS ACTION: Replace card(s) 

CU SEO ADD sve CMD ADO sve CMD STAT indicated or go to MAP 

BUSV ER OUT OUT OUT IN IN IN IN imicated. 

3411: A·A1G2 
5408: A·A2E2 
5410112/16: B·B2E2 

X X 
3411: A·A 102, A·A 1 P2, 
A-A1Q2 

X X X 3411: A'A 1G2 

X X 3411: A·A 1 G2 

X X X 3411: A·A1G2, A·A1N2 

3ill1: A·A2G2 
X X X 5408: A·A2G2 

5410/12116: B·B2G2 

X X X 3411: A·All2 

X X X X 3411: A·A1G2 

X X X X 3411: A·A1P2 

3411: A·A1G2, A·A1N2 
X 5408: A·A2G2 

: 

5410/12/15: B-B2G2 

X X 3411: A·A1G2, A-A1N2 

X X 3411: A·A1G2, A,A lN2 

X X 3411: A·A1G2, A·A1N2 

X X 3411: A·A1G2. A·A1N2 

3411: A·A1G2 
X X 5408: A·A2E2 

5410/12/16: B·B2E2 

X X X 3411: A-A 1G2 

X " 3411: A·A1 K2 

X X Go to MAP AD057 G3 

3411: A-A1G2 

X X 3411: A·A1G2 

X X X 3411: A·A1G2 

X Go to MAP AD067 H4 

X X 3411: A·A1P2 

X 5408: A·A2E2 
5410/12/.5: B·B2E2 

X X 54 
5408: A·A2F2 
5410/12115: B·82F2 

X X 5408: A·A2E2 
5410/12/15: 8·B2E2 

X 5408: A·A2E2 
5410/11.115: 8·82E2 

X X X X X 
5408: A-A2E2 
5410/12/15: B·B2E2 

X X 3411:, A,A 1 G2, A·A 1 N2 

3411: A·A 1 G2, A·A 1 L2, 

Any combination of bits not shown A-A 1 N2. A·A 1 P2 
5408: A·A2E2 
5410/12/15: B·B2E2 

--

I See EC 14437&1 1443800 J Historv 20 Sept 14 31 Oct 115 



701 Heft 21 Anelye'. 

r A
,: AOO 12) 

co",-\! TIE' ' 
sensfinfo wtth AD06 Chart , 
t1~~i~~U8n 

I ,"--~3761 1443800 
I EC Hi~tory20 Sept 74 31 Oct 76 

701 Halt 21 Analyl'l 

MAP AD059 
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701 Halt 21 Analy.i. 

CHART NO.1: 701 HAL T 21 ANALYSIS 

TIE 
SENSE BITS ACTION: Replace card(s) indicated or go the MAP indicated. DATA 

NOTE: If this is a single tape unit system and the MAP called out doesn't correct the 
i START TU ROY EaUIP problem, go to MAP AD070, entry 1. 

KEY CHK RESeT CHi<. 

00 X Go to MAP AD061 A 1 

00 X X X Go to MAP AD062 Al 

00 X X Go to MAP AD062 A 1 

01 X Go to MAP AD061 C3 

02 X 
Single tape unit system, go to MAP AD062 A3. More that one tape unit, change 
3411: A-A1J2. 

02 X X Single tape unit system, go to MAP AD062 A3. Otherwise, change 3411: A-A 1 J2. 

02 X X Single tape unit system, go to MAP AS062 A3. Otherwise, change 3411: A-A1J2. 

03 X Go to MAP AD06' A 1 

03 X X Go to MAP AD063 A 1 

04 X Go to MAP AD064 F3 

04 X X Single tape unit system, go to MAP AD063 A3. Otherwise, change 3411: A-A 1 K2. 

04 X X X 341 1 : A-A 1 N2 (see Note) 

08 X Go to MAP AD063 E 1 

08 X X Go to MAP AD063 E3 

10 X Go to MAP AD063 E 1 

10 X I Single tape unit system, go to MAP AD062 F3. Otherwise, change 3411: A-A 1 H2. 

10 X X X I Single tape unit system, go to MAP AD062 F3. Otherwise, change 3411: A-A 1 H2. 

I 10 X X Go to MAP AD063 E3 

I 10 X X Single tape unit system, go to MAP AD062 F3. Otherwise, change 3411: A-A 1 H2. 

18 X Single tape unit system, go to MAP AD062 F3. Otherwise, change 3411 A-A 1 H2. 

20 X Single tape unit system, go to MAP AD062 A3, Otherwise, change 3411: A-A 1 J2. 

~ 20 X Go to MAP AD064 Fl 
--- --

23 X Single tape unit system, go to MAP AD062 A3. Otherwise, change 3411 : A-A 1 J2. 

L 2R X Single tapt; unit system, go to MAP AD062 F3. Otherwise, change 3411: A-A 1 H2. 

40 X 
I . Go to MAP AD061 A 1 

40 X X Single tape unit system, go to MAP AD062 F3. Otherwise. change 34' 1 : A-A 1 H2. 

48 X ! Sihgle tape unit system, go to MAP AD062 F3. Otherwise, change 3411: A-A 1 H2. 
I 

50 X I tmgle tape unit system, go to MAP AD062 F3. Otherwise, change 3411: A-A 1 H 2. 

58 I X 1-- 3411: A-A 1 L2 A-A 1 N2 A-A 1 P2 A-A 1 H2 (see Note) 

I 
+------- . 

80 X I IGotoMAPAD062Al 

80 X X 1 Single tape unit system. go to MAP AD063 A3. Otherwise, change 3411: A-A 1 K2. 
i------ r------- . 

84 X Go to MAP AD063 A 1 

84 X X Go to MAP AD063 A3 

AS X 3411 : A-A 102 (see Note) 

AB X X X 3411: A-A 1 N2 (see Note) 

SF X Go to MAP AD()64 A3 

r C4 X Go to MAP AD064 A3 

OF Single tape unit system. go to MAP AD062 A3. Otherwise, change 3411: A-A 1 J2. 

FF X Go to MAP AD064 A 1 

FF X X Single tape unit system, go to MAP AD062 F3. Otherwise. change 3411: A-A 1 H2, 

FF X Single tape unit system, go to MAP AD062 F3. Otherwise. change 3411: A-A 1 H2, 

FF X X X X Go to MAP AD064 A3 

Any combination not shown above Go to MAP AD061 A 1. Take the NO branch at block Fl. 

701 Halt 21 AnalysIs 

MAP AD060 



701 Helt 21 An.lyele 

61 
A1 

05982 

,~A~p AD060 
Chart 1 

1 ! 

A~~i~2)e!~h 
As~~tfon R%~n 

(See Note) 

E1--I ----. 
A~~1~2Je~~h 

A-A1J2. Rerun 
Section 701 

Pfg~e2~s~'~~~041 .~ 

701 Halt 21 Analysis 

MAP AD061 

".....c], 
From MAP A0060 

C'hclft .1 

03 I 
swa~ 1411 A-A1 2 wlth 

A-A1H • Rerun 
Section 701 
(See Note) . 

_--Cj) ! repclir • 
ReP4

111eA_A102 
) A-A1N2 

Note: When interchanging A-A I H2. A-A 1J2. and 
A·A I K2. refer to ALD page A6001 for plugging 
instructions. All three cards should be factory plugged. 
as position "K" is model sensitive. If they are not plugged. 
refer to the above ALD page. 

1734&68 1734551Al-4a7I1 I I -) 
1 Sept 72 20 Oct 72 20 SIp. 14 
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701 Halt 21 Analy.l. 

[

2 0':>982 

Al 

C
~A~ 

('hd ~ t A~060) 

~B1~I------~ 

A~~~~23~Uh 
As!J~~onR%yn 

(See Note) 

01 ! 

A~~~~23~Uh 
As~~no/%yn 

ho;A~p AD060 
Chart 1 

83 J 

SWd~ ]411 A-AI}. WIth A-AIH . Rerun 
SectIon 701 
(See Note) 

Note: When interchanging A-A I H2. A-A 1J2. and A-A I K2. refer 
to AlD page A6001 ror plugging instructions. All three ~ards 
should be ractory plugged. as position "K" is model sensitive. H Ihey 
are not plugged, refer to the above AlD pagc. 

> -- _, 8a~n c~~~,~t now 
re,place 

IC,~ ~Af'Ao;lt,,)) 
~ ('hdf'r 1 

;J ! 

ASA~~2l~Uh 
A-A1J2. Rertln 

Sect Ion 7il1 
ISee Note) 

1
7:M&M 1734556A I - - .--.,...--
1 Sept 12 20 Oct 72 I I I 

701 H" 21 AneIyM 

MAP AD062 



701 H_1t 21 An_lyel. 

'A1 ----~=­
romC~~tA'f60. 

B 1 ! 

A~~1tZ3!~~h 
As~~i~onR'b~n 

(See Note) 

01 ! 

,;;;;E ~p .0.0060 
C'h.ut 1 

f'1 ! 

A~~1~23e~~h 
As~~t~onR%~n 

(See Note) 

701 Halt 21 Analysis 

MAP AD063 

83 ! 

A~~1~23!!lh 
As~~ttonR't;~n 

(See Note) 

fr7.:~:~Af' AI14 '. ,41 
,·h .. r! 1 

Note: When interchanging A-A I H2. A-A 1J2. and 
A-A t K2. refer to AlD page A6001 for plugging 
instructions. All three cards should be factory plugged. 
as position "K" is model sensitive. tf they are not plugged. 
refer to the above AlD page. 

~.-- -,8a~nCl~~lj~/now 
replace' 

~'I-'!----
/~1~2 !~~:h 

,\·A1.I.? Her'ln 
oS.'t! liln .... \1' 
. St'P ~(,t p) 

1 Sept 73 20 Oct .,'2 .. ~ I I 734651 I 734656A t I r----~ 
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• 
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• 
• 
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• 
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• 
• • • 
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701 Halt 21 Analy.a. 

Crr;;;A~AP Ao06-O',) 
Chart I 

I I 

~~1Tr~~~7~~ 
WIth A-AIJ2. 

~8lu(N~~~t~)n 

~f'~p Ao060 
Chi! rt 1 

HI ! 

lnterchdn~~ 
341 I A-AI L 

wlth A-A1H . 
Rerun Sectlon 
701 (Note 2) 

'(;;;'A~p A0060 
Chart I 

3 ! 

~~~TrA~~7~~ 
wlth A-AIJ2. 
Rerun Sectlon 
701 (Note 2) 

E3""""---_ 

~F~p Ao060 
Chart I 

H3 ! 

~2llr~~A7t~ 
wah A-A lJ2. 

~8~U?N~~~t~~n 

Note I: If this is a single tape unit system and 
the MAP on this page doesn't correct your 
problem, go to MAP AD070, Entry 1. 

Note 2: When interchanging A-A 1 H2, A-A 1 J2, 
and A-A 1 K2, refer to ALD page A6001 for 
plugging instructions. All three cards should be 
factory plugged, as position "K" is model 
sensitive. If they are not plugged, refer to the 
above ALD page. 

y -- ,\ Ba1n c~:~,j3. no\ol 
replace 

K3, ..... ---_ 

101 Halt 21 Analyt;. 

MAP AD064 



Sense Byte Analysis 

11.0012 11.0063 
11.0013 11.0091 
11.0046 
11.0062 

0
F2 

~ ~ - - " C:O:o MAP 11.004' 

~~n ,,(le~gdt:~rrynitl ." 

DIScussion: 
I. If the problem is intermittent and you ha~e more than one TU 
on your system, consider interchanging the logic board and/or 
motion control board with another tape unit. 
2. Use only the failing TV for analysis. 
3. If this is a single tape unit system and the action called for by 
this MAP does not resolve the problem, go to MAP AOOIO if you 
have failures running Section 70 I. and to MAP AD020 C I if you 
have failures running Section 702. 

Yes 

....... ~ .\ Re~grgu~~~~~~e 

05---_ 
Check lower 
;gHe~utg~ 

stall or bind 
(CAARL 0-24) 

~ n - " E:2 

MAP 11.004) 
~H3 :to mp ADO") 

Sense Byte Analysil 

MAP AD070 

• 
• 
• • 
• • 
• 
• 
• • • • 
• 
• • 
• 
• • -. 
• 
• • 
• • • • • • • • • • 
I 

• 
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• 
• 
• • 
• 
• 
• • 
• 
• • • 
• 
• • • 
• • • • 
• 
• 
• 
• • 
• • 

8.n_ Byte An.lyel. 

Yes 

~B~AP A0022 
B2, E2 

~ u-+ 072H3 

Yes Suspect a 
~ ~Idefectlve tape 

6:1T~ 

~~ 

E.2 I 
Swap (cll>l€'s 
iJetwP€'n R W 

h€'dd ,dr.! dnd 
iOql( tXldrd 

• 
F~-"---" 

Rel,'ad , r~r'ln 
Sect Ion ,Ill 

1'34568 ~734658A I 
1 Sept n 20 Oct 7~ 

Y€'s 

03 ! 

Swap cables 
b€'tween R/W 

head cdrd dnd 
deskew board 

II'ARRL 0-11 

t:! I 

A ~ "itl !! ,tt (dLJ: p 
'Jt" "oIIIPPr1 dp..,keow 
~I(\drd .Ind :tHtll 

t~, 1 rd 

Ell I 
Suspect. RESET 

d~~rd~~~nY~ , 
f1~~lnyk~~61~r 

~B5 > 'ies ~ '::0 MAP A0041 

~5 'ie5 > ~ Goto MAP ABO 0 

Sense Byte Analysis 

MAP AD071 



8.n_ Byte Analyttla 

~A2 ~. • Goto MAP AD04~ 

02---_ 
c~~I~r~o}g~n 
blnds, etc. 

Sense Byte Analvsis 

MAP AD072 

t:1----..... 

"heel'. Id: .. r'i 
,Ind 'jUlo(>'i f"r 

.hl. ju-;t", .. n! 

;3,-----.. 

('heck BIIT,fIlT 

I~~~~f~~~~)l 

FII----.. Not.: If you adjust the guides, you 
must recheck tracking and skew. 

1~=~21~~~1 ]-

• 
• • 
• • • 
• 
• 
• • 
• 
• 
• 
• 
• 
• • • • 
• 
• • • 
• 
• 
• 
• • 
• • • • • -
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• 
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• • 
• 
• 
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• • 
• • 
• • • 
• • • • 
• 
• 
• • • 

Sen_ Byte An.Iy'" 

L!>3 I 870[1 81-+ 7601 
076J1 

Load DCP , 70E. 

~~~eu~Ol~r'7&~) 

Dl ! i 
E)(ecut~ the LWR 
f~YYr~~eu~~'t 

H1 J 

Dg.JTP~~~s 
re-enter LWR 
rO~~~~a;aom 

.,NO ~E:2MAP AD07' 

Make2pr mary , 
Yes I feed rearl y wi th 

., ~ 70£ command 
cards 

Yes 

,1 
DSR and press 

START to rerun 
LWR routine 

, I 
2---_ 

Rem~ve LWR test 
carr and ceplug 

~ _'cab eg',~~dloqic 

l~ 
L./' 

DIscussioa: If this is a single tape unit system and the action called 
for by this MAP does not resolve the problem, go to MAP ADOIO 
if you had failures running Section 701 and to MAP AD020 Cl if 
you had failures running Section 702. 

Note I: To get Section 70E to perform a loop-write-to-read 
routine, enter the following via keyboard or cards 

CHK,"X (X-TU Number 0,1,2 or 3) 
L WR, I OO,OO,OO,FF ,SS,AA 
BUC,2 
LOP, tOO 
STP 
GO 

(See User's Guide for complete write up of 70E). 
This routine will loop a 1000byte block tOO times in 
loop-write-to-read mode. If an error occurs, the sense data will 
print out and the routine will terminate. 

Suaestion: If this is not a single tape unit system, try the routine 
on another unit to ensure that it works correctly. 

Note 2: Unplug logic board cables L & M (CARRL Figure D-16). 
Plug loop- write-to-read test card Part 5861454 into these sockets. 
Press SYSTEM RESET and return to block G I. 

Sense Byte Analy.i. 

1734&68 1134556A 17346668 1138812'-1 
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8.n_ Byt. An.lyeae 

'A2 ~A3 , Inte chan e R/W ~No IRemove L~ testl htatcar3 ts 
• car • cagy~~. ~:~un 

DSR and rerun 
LWR routlne 

2 L 
Interchange 

~ IdeTke~ boar~ to 
• cagy~~.~:~~n 

'Ie'" 

1 ! 
Remove LWR 

acHd. Replu~ 
cagy~~wL~~a M 

H1-1oI ___ _ 

Interchan~e 

h~~rdoc~gTe~~ 
Rerun LWR 

rout lone 

Sense Byte Analysis 

LWR routine 

MAP AD074 

LWR routine 

Disc .... on: When interchanging cables, lie sure cables are 
returned to their original positions after the analysis is completed. 

Note: 
1. Remove the LWR test card from the logi( board. 
1. Replug logic board cables L & M. 
J. Unplug deskew board cables L & M (the top two cables). 
4. Plug the LWR test card into these two sockets. 
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8.n_ Byte An.Iy'" 

B1 ' 

I~~et8h~~gYe;u 
Wlth dnother TU 

POSl tion. See 
Chart 

1 ' 
Reload dnd 

rerun 
dlagnOStiC on 

same tape unIt 

... , ., 

CHART 

TAPE UNIT TAPE CONTROL CABLES 

POSITION FOR: TOTC FROM TC 

TU 60 A-A1C2 A-A1D2 

TU 68 A-A1C3' A-A103 

TU 10 A-A1C4 A-A 1 04 

TU 18 A-A1CS A-A105 

Example: 
Failure on tape unit 60 
Move cable at C2 to C3 
Move cable'.t 02 to 03 

. " 

10 ';:'~':i' 
., , 

""t-~ • .f 

Sen .. Byte Analysis 

MAP AD075 



88n_ Byte An.lyal. 

~--- .E2

MAP AD04) 

~ -- .0:2 

MAP AD04J 

~ . E:2 

MAP AD04Y 

., -- ~ E2 MAP AD04' 

~ ~E2MAP AD04J 

Sense Byte Analysis 

MAP AD076 

DIscussion: If this is a single tape unit system and the action called 
for by this MAP does not resolve the problem, go to MAP ADOIO 
if you had failures running Section 701 and to MAP AD020 C I if 
you had failures running Section 702. 

Note: On all data checks, clean the failing tape unit and retry. If 
failures still occur, retry operation with a different reel of tape. 

D4q----... 
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8.n_ Byt. Analyaia 

D3----.. 

1734668 r 734556A 1 734566~ I 738872 
1 Sept 7220 Oct 72 20 Nov 72 28 0<:1 73 

DiscussIon: If this is a single unit tape system and the action called 
for by this MAP does not resolve the problem, go to MAP ADO 10 
if you have failures with Section 701 and to MAP AD020 CI if you 
have failures with Section 702. 

I. When interchanging FRUs, be sure their E/C levels are the same. 

2. When interchanging logic boards, be sure jumpers are plugged 
correctly. 

Note I: Interchange logic board with logic board from another 
tape unit if available, and retry diagnostics. 

Note 2: Reseat cables from logic board to read/write head card, 
deskew board, motion control board, and tape control. 

Note 3: Interchange logic board (CARRL D-16) and motion 
control board (CARRL D-19) with logic board and motion control 
board from another tape unit if available, and rerun diagnostic. 

~ Yes , E:S 
MAP ADOS, 

>Yes .E5
MAP AD04) 

Sense Byte Analysis 

MAP AD077 
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~,:!~ C~ tt:~r~:tYe~ 1 •• __ _ 
betw TU t TC 

rows C 0 

d~~~0:r1cr~81 

NO 

1 J 

diagn~:H~ 701 
on sam~ tape 

unlt 

Restore cables 
to normal 

• 

Le 

Sense Bv te Analvsis 

JUllIfi f cjSrds in 
1 ~c board 

poSl lons C , D 

See CARlL D-16 
and 0-18 

2---"" 
R~~U~~s~t~;~m 

seec~~t~75 

MAP AD078 

Yes 

Intercha3e 
c,bles bet en I ~ 
R W head~n LB 
'rerun iag 

(Note I 

e 
Ipterchange 

cablelf betw RjW 
head cilrd , 

deskew bd(CARRL 
D18 , 040) 

.. See Note 1 

InterchjSnge 
flat cilbles 

.Ibetwe~n dysk~W 
~~a (~t~W 

E3J-11---... 

diagn~;Hg 701 

~
ypass deskew 
~ remove 00 

um~~ on l~ic 
d~g: ~N~~~u2) 

Replag:;a~~Skew 

Rr,g!~~~ A~lC I .~ 
Section ~01 

defe~~~~:c~able 

~~Mc4T ~tC 
D-i~) 

Return machlne 
to customer 

Note 1: When interchanging cables, 
be .-e cables are returned to their 
ori;inal positions after analysis is 
complete. 

Note 1: To bypass deskew board, 
remove connectors at logic board 
sockets l &. M and plug cables from 
read/write head card into sockets. See 
CARRl 0-16 for location of dual 
density jumper. 

1 
See CARRL 

F1Ql,lreS D-16A 
0-19 and D-4u 
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..... Byte AneIy8le 

f72:\. 
L./ 078H5 

81 .... ---.. 
InterchanQe LB 
wlth bel trom 
anoth~r TU

6
• See CARRL D-16 

Rerun dug 7 1 

r---<=2 
Replace logic 

board 

'E1 J 
InterchanCJe 

deskew bd with 
another TU. ._ See CARRL D-18 

Rerun 701. See 
Note 

1-----.. 
;y€~r~:~~ef~~: 

anoth~r TU6 •• .-------- See CARRL 0-19 
Rerun dug 7 1 

,_ See CARRL 0-40 

CARRL 0-18 
CARRL 0-57 

~ rD.: 

L When interchanging FRUs, be sure their E/C levels are the same. 
%. When interchanging logic boards, be sure jumpers are plugged 
correCtly. 
3. A model 3 logic board cannot be interchanged with a model I 
or 2 loaic board. 

Note: If this is a single tape unit subsystem, transfer the deskew 
board cables in locations J, K, L, and M to the corresponding 
locations on the tape unit logic board. You must temporarily 
remove the short crossover cables in positions Land M to do this. 
Run the tape unit in PE Mode. If no errors QCcur, the deskew 
board is bad or read detention cards H, J, or K are bad. If 
errors still occur, continue from block Dl on this MAP. 

Sense By. AnalVsis 

~~------l- I . I .. -1 ---l 7... 734668A 734142 734864 
~ Sept 72 20 act 72 lo.c 72 1 Aug 73 MAP AD079 



Interche .... bliity 

~: Entry:> 

1 ! 
Rl,ln diagnostic 
701 on all TUs 
w1th ssw 14 ON 

(Note 2) 

'OjYe. .E' MAP """'~ 

~E2 
'OjY.. • ~o ""P "DO? 

F1 ! 

Try to 
determlne which 

TU l!,l bad bX 
~g~n1~&t~i1Y 

Mak:s;u~~ :Hte 
~ape units 

H1 I 
Swap ta~ reels 

aftlong tape 
unit~ and make rea pass on 

a 1 units 

~ Yes • eo' MAP ADO_} 

1-"--_ 
Follow the ~2 track1n~ and ~ 

sk~~ ~~~hkT~P ~ ~ MAP AD04;' 

Interchangeability 

MAP AD080 

Note 1: Punch the following program in cards to write one 
hundred lOO-byte records on each tape unit. 

CHK,O 
WRS, 100, FF .. 55, AA 
LOP, 100 
REW 
GO 
CHK, I 
RYr" 
CHK,2 
RPT 
CHK,3 
RPT 

To read the tapes after writingt replace the WRS,IOO,FF,SS,AA 
card with the following 

RDF,tOO 
RDB,tOO 
RDF, 100 

This routine writes tapes tbat are! then interchanged among tape 
units to ensure that all units have compatible tra~king and skew 
characteristics. 

Note 2: Common problems' on dual density tape units which cause 
interchange problems are failure to mode set properly, failure to 
erase LP area, or incompatible skew setting between tape units. 

Note 3: If subsystem is a Mod I, check for excessive write errors 
on TIE Data track 7. If excessive and predominantly this track, go 
to CARRL 0-24 and check the lower left guide roller for stall or 

bind. 
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Tepe -..rcw .ta~ AIwL.I. 

CA~nlrY ) 

C"drd 

.'1 I 

~~d~~t d~3 9% 

.l.----_ Put error ddtcl 
,cdrd ICdrds follo .... ed 

• bL~:/df~ean dRd reddy MfC'U 

F~ ! 

I. Itl~'l~~,,~~ 1i~1~'" 
rp,ilt -d; [Ii'i 

fl ! 

Run 710. Iynore 

p~\\~t~~ lm~q7\~ 

; 1 ! 
Run 71 1. 5dve 
Rflntout (If 

~ext ~~r~~m1~r 
ldter dndlysls 

HI ! 
Run 7111. Sdve 
prlntollt \ It 

clny) of permd­
nent errors tor 
Idter dndlysls 

cPi~~~b!~~~ 
'10 loI1th ,. 

~!r~ ~~a~d 

s.t SSWlt, oN 

Loot~ 1n~lcS'~n 
Ignore ~f1 nt~r 
IIIsg to un 711 

or 12 

.... ',.: Ir recorded on disk. error statistics reside on the CE 
tracks spindle fixed disk and may be destroyed if any programs 
using these tracks are run. 

If Diagnostic section 71~ is run, the error statistics will be punched 
into the cards. and the disk will be cleared. Set SSW I F ON to 
bypass the card punching. 

Run 71~ to I lIt SSW1F lS set punch dat ON d1sk w1l1 be 
cdrds and c1eclr • cleared t ddtd 

d1sk cards Wi 1 not 
be punched 

Save cards tor 
use cit later . 

date 1f prob em 
1S not resolved 

LE9 

Tape Error StaIistic::s ~ 

l~nl~1 I l--~ MAP AD090 



Tape Error 8U.tlatIctt An.1yeIe 

IJ'JOJ4 

E2-----
Problem ,"",dd 

~ ~ I be I n Tt' () r I'll 

L:---..., 
Try t () oIn.' I yzP 

pr! '0 I,>m f r! 1m 

te~~~~f~~rl~~rllr 

I F.?\. 
LY 

S~ISpect 
defect lYe tl!l,e 

:lI ~I or t.1pe 
("ompLlt lbll ity 

problem 

0-. 

Tape Emlf S~tJstics ANIysia 

MAP AD091 

~: MAPs are designed to detect solid failures; however. 
the MAPs called oul here may be helpful in analyzing intermittent 
problems. If the MAPs ask you to swap cables, FRUs, etc., and 
rerun diagnostics, you must decide whether such action will help 
you find the problem. Ignore instructions to Iry log analysis. 
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Tape Error Stetietica Analy.i. 

Yes 
B~-----" 

Use Note 1 to 
get TIE data 
for analysis 

2----'" 
Use Note 1 to 

) ~I get TIE,data 
for analysIs 

~ 
U91Al 
Oc)lF2 

El....r.'---_ 
And:y.z:e errors 
by volume & br 
tape IlStt (No e 

f'2-----

Yes I Intorm. Cllst,,)mf'r 
~ ~ of poss,b,p 

f dul t Y t ,1 ;)P 
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I;, 
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,I, 

B3 ,. 

Note I: 

To determine TIE DATA use byte 7 of printout 

TRACK p 0 1 2 
ERROR 

3 4 5 6 7 
f---. - .--.--------- --- --- f--- ---- --- -- - - ~--r-

VALUE 8 4 2 1 8 4 2 1 

EXAMPLES TIE DATA .-
0 0 0 0 0 0 0 0 1 01 

------------ --- r--- c----- f------- ---- - -- .. - _.- - --

0 0 0 1 0 0 0 1 1 ::1 ----_. ------_._.------- ---.- ----- -- .- -" ~. ".- ._- .. ---.- 1- -

1 1 1 1 1 1 1 1 1 
---" ._-- ----- ._---- f-- ----r-+---- -- - --f----

OO---.J 1 0 0 °1 0 0 0 0 0 

Note 2: 

"-I 

a in the heading column refers to the tape units a& 

I foIlO\N8: 

CODE TAPE UNIT HEX 

C 0 60 
>--- - -- - - ---------- - --'- -~-- _.- ..... ---.-. - - - - - -- --- "-_._- --~ 

D 1 68 
f---- ---------- ---.. --. -. ._-- -- .-+ .- _. ---_. __ .. _-- r- ------------. - - ----

E 2 70 
------ .. __ .-_ ... - _._-- -.-' _._---_. -~- .--"--.------. -- . -_--0_- --

F 3 78 

When analyzing the printout, note the SIO CNT 
columns as well as VOLUME and TAPE UNIT 
columns. 

Note 3: Scan the "Summary of Tape Error Statistics By Tape Unit" 
to find any tape unit having a high ratio of errors to ~(art I/Os. 
Then look at the "Detail Tape Error Statistics by Tape' Unit" for any 
unit that has a higher-than·,average error ratio to get <-i detailed 
listing of errors that oc,,:urred on the suspect tape unit. For 
instance. high error counts in the "Temp Read Backward" and 
"Envelope Check" columns could furnish the symptoms to be 
analyzed by using MAP A0076 (Data Check). If Y0U suspect tape 
control problems because more than one tape unit has a high error 
count, go to MAP AD031 and try to analyze your prohlems on the 
basis of error counts. TIE data. etc. 

If you have a single tape unit system. try to analyze the prublem as 
a tape unit failure hefore looking for tape control prohlems. 

Tape Error Stall~'" ~ Aldl,;'>',; 

MAP AD092 
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