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, 
6 
II 

It 

" 
t:!9(J II 

t:<C!;r 
"'" (J) ,:1 

II 

0_'"'· 
I.L. F:;: II , " 
~n~ c:i " 2~ () C:.~ 

u /"L1 ;::~~ 

c:~ 2" J II 

. 
ggj~) II 

§j: I:;! l~ ~ II 

LI.!:f:~ 

E2it:! ~ It 

QNz ~ 
1-.:;-- L 

.. 
i$ if 5 
!J.J ::- ,: .~.o;;;: 

It 

(j f:;; i.tl:-= 
U) z: iF ;;.' II 

(1) "t .... 
i~!)i~) " {";.J" 

• 

TITLE 

;.= 

INFO PLUG TO TAPER PINS 
IOT_I~ORMATION ~LING 
~ TAJ?E950 -CONTROL -C ',1 

.. 

'~RrTION'PLUG FROM T .. P .. BLK .. 
ECO# 

IS ..0"':'2133 
WAS 'C-201 

OWG NO.' 

A-550-0--3 

<I;' ;; •. ~ 

If 

" 
If 

.. 
II 

II 

.. -
II' 

" 

REV. L TR. 
·n 
: I 
L . ..-

f 

2 

3 

4 

5 

6 

7 

8 

9 

I 0 

I 1 

12 

1 3 

1 4 

t5 

16 

17 

18 

• 9 I 

20 

21 

22 

23 

24 

25 



TITLE 

( ,i5} 
\ 

", 
" \ 

GlIB \ 

.. \ 

• 
GO 

.. 

.. 

.. 

\ 

\ 

\ 
" .. \ 

.. 
II 

WR/LOCK 

\ 

• II 

If 

STOP 
II 

.. 
WRT.M LITE 

.. .. 

.. It 

UNrl' 9 

ENGINEER ,_ 

\ 
\ 

I, 
\ 

\. 
.. 

22 23 24 2~ 3637 3839 41 42 44 4~ 5354555857 

A P RUN PIN 

a3e 
B4C 

ASP ReM 3 

BlD 

B4D 

ASR ROW 3 

B3E 

B4E 

ASS ROW 3 

B3F 
B4F 

ASM ROW 3 

, BlB 

B4B . 

ASH ROlf 3 

B3J 

B4J 

A5U ROW 3 

\ B3K 

B4K 
. \. 

A5A ROW 3 

BlL 

B4L 

ASV ROW 3 

B3B 

PRDER ':~ ~IRE DWG LOCATION CONT. S. 
VA .COM~ KEY REMARKS 

" 
" 

BLK 

.. 
II 

• 

" 
" .. 
" 
.~ 

.. 

.. 
II 

• 

" 
II 

.. 
.. 
.. 
.. 
II 

WIRING 
SEQUfNCE 

CABLE 
· LIft 

FROM. PWR WIRTNC: 

. T' TLE 
SELEC'IIOB PLUG ·FROM '1'. P. BLK. 
.. :DEc) TAPE 550 eO .... L 

ECO# 
IS ~2i33 

DWG NO. 

A-550-0-3 WAS_ C-201 

qic ~; 
.,;;:!~. C 

75 76 78 79 8 

PAGE LINt 

7 I 
• (. 2 

.. 3 

II 4 

" 5 

It 6 

" 7 

II 8 

II 9 

" 10 

It I I 

II 12 

• 13 

II 14 

" i5 

II 16 

" 17 

" 18 

Ii 19 

" 20 

21 

II 22 

It 

.. 24 

.. 25 

REV. L TR. 
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TITLE 

UNIT 9 
It 

UNIT 8 
.. 
.. 

UlU'1' 7 
II 

.. 
UNIT 6 

.. 
II 

UNITS' 
II 

" 
II 

UJlIT 4 
'- .. 

II 

UNIT 3 
.. 
.. 

tnn:T 2 
II 

.. 
UHIT 1 

II 

22 23 24 25 3637 38139 41 42 44 45 53 5455 56 57 

A P RUN PIN 

B4N 

A5L ROW 3 

:alP 
B4P 
ASK ROW'3 

B3R 

:a~R 

A5J ROW _~ 

B3S 

B4S 
ASH ROW 3 

B_~':r " 

B4T 

ASG AQtl] 

B3U 

B4U -
ASF ROW 3 . 
~ 

B4V 

ASE R<M ~ 

B3w 

B4W 

A5D ROW 3 

B3X 

B4X 

OROER~~ ~'RE OWG LOCATION CONT. S 
VA ICOM~ KEY REMARKS 

It 

.. 

.. 
II 

II 

.. 
.. 
.. 
.. 
.. 
II 

1-' II 

.. 
u 

.. 
• 
.. 
II 

.. 
II 

" 
It 

.. 

.. 
WIRING 
SEQUENCE 

CABLE . 
LIS'!' 

....,; 

. 

,'\ 

TITLE SBLECrIOB PLUG PRC»1 T. P. lILIt. 
-])Jf(J:; 'rAPE 558 COftllOL 

ECO# OWG NO. \. . 
IS D-2'133 

WAS C-201 A-550-0-:3 

75 76 78 79 80 

PAGE IJ.INE 
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tI 

" 
It 
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.. 
.. 
.. 
II 

II 

.. 

.. 

.. 
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II 

II 
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.. 
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.. 
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TITLE 

UNIT 1 
HALT 

I 
I 

I 
I 

I 
I 

22 23 24 25 3637 38 39 41 42 44 45 c. 53 545~ 56 57 
~LOR ~IRE CONT. 

A P RUN PIN PRDERlvALU~lcOM~ DWG LOCATION KEY· S REMARKS 

A5C ROW 3 

ASB ROW 3 It 

B3M .. 
It 

TITLE SBLBCl'ION PLUG PROM T. P. BLK. 
, "~DEC TAPE 550 COmROL 

ECO# 
IS D-2133 IOWG NO. . 

I A-550-0-3 

75 76 1:8 79 80 

PAGE LINE 

9 '\1 

2 

3 

4 

5 

6 

7 

8 
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13 

14 

15 

16 

17 

18 
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22 

23 

24 

25 
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22 23 24 25 ; ·36 37 38 39 4. 42 44 45 53 5455 58 57 } 75 76 78 79 80 ! 

TITLE A p. RUN PIN ORDER ~ ~ CONT. 
VAW COMP DWG LOCATION KEY S REMARKS PAGE LINE 

L 

+10V C21B BLU TP JD cam '1'() C20D ~~ I 
.. C22B .. .. 2 . 
It ellB It .. 3 
It ~~~~I .. 

n 4 

-lSV C21C RED RO COmT TO C20C If 5 
II d2e II ... 6 
.. C23C .. .. 7 

~ ~ . '- .. : .... :r f • • 8 _ ,J .,...... '"-,,--,,-,, II 

POWD COBl'ROL -l.5V J:.~_ It ,- 9 ~- It 

II ellS .. STANDOFF '. 10 
If elSC .. t.? Q; fiJ I I }:Jq:i- .. 
It C19C .. D::~IJJ .. 12 O:::;~ 

II C20C .. ULtl b !5'CQ 
.. 13 

n ",,-,111'1 .. o~~ It 14 , 
. - .. -:IF ..... .. e2SC 

;;jf-~ 
::r: w';[; .. .,5 

I~ 

o+10V A2B A2B -~~ .. 16 .. ~~. 

.Aa2E II Ii ~, ~ u 17 
u .. ~ .. ~. • 

-15V A~ A3e tI -..... ~ 
YN." .. 18 

~~ ~ 

'.,' 
~z~~ 19 ,~f;'- , A82H .. .. 
~:5i:r-l 

~ . -~ 

!:!-~i 
. ff~w.a .. 20 

UJ~1J:1l: 21 . cn$~P II 

.~ -a:: u 22 bG~ . u -~ .. '23 

" 24 
,. n 25 - .. 

ORAFrSMAN ? 2}/c r- WIRING TITLE ~c 
~ . 

I rY ?;>"j'~ /~ .. ! . .DECO TAPE 550 COIPIROL ~.~ ~/~.:,l;<. d .t.:l/1L-"~: . ~ F SEQUENCE I 
I 

~HECKEO.~, /-7 ' 0" 

f I 

/' ~~~.. " //2 /' ~~ i ",':;'1' ~/ ~'. / /. 7/;"}2 "', .' ' /rC 'L. ~- L ,.if/' WllUNG ECO· . DWG NO. REV. LTR. 
. I 

. , '_':"'''1: - • I 
ENGINEER ~A IJ;~ IS f.~213l 

.- j 

~v~!/ A-5·5'O-O-4 '0 I 

v L, ~ ~. j.,"1· 14:lv1,'-" , 
WAS~.l:.~2Ql· 

! 

i 
~ 

I 



,f 

, r 
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I 
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NO: R..:!QUIRBD: 
,J _ 

~6 09 - , ,.., .,' '", , 
4"1 nD ii MOD~LOR LATEi 

, ; . 4115 
41i3--

floi! 
!!!j : .. : 411. 

J,' '/-. , ' ' 

~ . ... /- ",1 
;; 
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1 
~ 
4 
1. 
a 
2 
l. 
1 

• 6 
3 
l. 
1 
J. 
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1 
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2· 

I 

," '4221 1 
AUl 1 

4523 5 
1892, 1 

j 
I 

POR: DEC TAPE CON'l'!lOL 550 

SHEEf 1 

REV. L TR. 

'.E i- '!1 
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" ~" ~4 2~ 

TITLE A P RUN-PtN 

8 *tElUlD1ATOR MS .. 
GND 

9 TERMINATOR C7Y 
It GND 

10 TERMINATOR -Ai·9R 
It GND. 

l"l'-"TERMINATOR ,B9E 

It GHD 

12 TERMINATOR BilS 
.. GlID 

13 TERMINATOR Blly 
II GIro .. 

14 TERMINATOR BGS-
It GND 

15 TERMINATOR B9J. 
, .. 

tt GJtD 

16 TERMINATOR 89M. 

" GND 

17 TERMINATOR A24R 
~"'-~ .. H GND . 

18 TERMINATOR B9X 
II GND 

19 TERMINATOR B9U 
II GND 

_ .... -.. . 

3631 38 39 41 42 44 45 53 545S S6 57 
. ~1..0R ~fR£ - CONT. 

OROERlvALU~lco~~ DWG LOCATION KEY' S REMARKS. 

47 I\ RES 
It 

., 

47 1\ II 
~ . - " 

.. 
22 1\ II ,,-

J ~ -
II 

47 fl. fI 
I - v_ .. 

, 
n - , 

22" I\. .. 
_. I -. -- ' 

II 

1\ 
.. 

15 II ,-

- .. 

n -
47 fl .. '" "-' .. 
..,~ () ". .. r'-, 
"-"- oJ " v_ 

•• 
22 Jl It 

,~--. .. ' 

It 

47 1\ It C' 
-

, , 

It 

47 J\ .. - .. 
v •.. 

II 

47 f\ ! -' -

It 

'. 
TITLE 

. ..... .! 0 

WIRING' 
SEQUENCE 

,PEC TAPE 550 CONTROL 

ECO# 'DWG NO. 
IS Dl..2133 ! 

WAS C-~&:t A-5 5~O-O-6 

75 76 78 7 
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PAGE L 
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II 
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. ~' 

.. I 
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.. IS 
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Ir 22 
, 
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TITLE 

• 

• 

a 

• 

'l'BliII. 

ENGINEER 

IE 

22 23 24 2S 36 37 38~9 4t 42 44 46 53 H55 !8 57 
~lOR ~IRE . CONT. 

A P RUN PIN PADEArVAW~lcOM~.OWG LOC.TtOH KEY S 

.A2!t:" 4 7fl r , ( . 

'~i"~:~ 

A3B· 

. Gi1IJ;'~ 

. 47 Jl 

1,4 .n. 
--.','", 

47- D. 

47 It 

41 fl 

47 fl"': 

. tts:. £1 

~?4'ln 

39 If\. 

47"f\ 

15 J\. 

WIRING 
SEQUENCE' 

.. 

.. 
If 'INBI r ( 

It 

, 
lIml 

If 
, 

II 

.. 
tI 

It 

II 
r c:: _. 

.. 

• 
_ : C" 

'l'MBS 

TITLE 
DEC ~ TAPE 550 COJI'l'ROL 

15 76 7819 10 

REMARKS PAGE LINE 

2_ 
• 2 
.. 3 .. 4 
u 5 
II 

6 

It 7 
It 8 

n 9 
It 10 

. , -{a I I 
" 
.tI!ad.iJ 
f1~1-

.. 12 

$t~l II 13 
~~'r-'-

-Ul,J 
~~~i'f' " 14 
?; v ~.; 

1·5 O~;:3 I" 

4i i-~ .:;:; 16 :C'Jf,::: -f1 ~~, (~ 
;.;f;{!1l m 17 
;:; ~~ ::::-
1.:..$';::: 18 
.... u., .. ;;; ['" 

19 UI.!!; :~ 
~.z;~ ~.} ~~ I 20 :E :g: r.' c': 
~,:::;~,~: 

ii[$t; £~ 21 
(IJ~~~ 

t/)$~R 22 

j;~fU 
"'-"- qt 

23 

24 

25 
L 

"'~£)R 

LI~m ~£-C-O~l#~------~-DW---G-N-O-.--------------------~RE--V.-· -L-T-R-'~f' 

go.L IS D-2133 A -5 5 0-0 -t 6 :1"'\ i 
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TITLE A p. RUN PIN PROER :~~ IOWG LOCATION C~:.: •. S 

Cp sa e3V 22 .n. lBB2 
,i 

22 Jl lImI 

en 22 1\ lJlB7 
! • 

A6R A6R 10 J\ 
A82R 

A6S AGS 

A82S 

A6T A6T ' 10 11 
. 

A6U A6U 110 f\. 
AA2U 

A6V A6V 110 n 
A82V 

A6W A6W 10 f\. 
A82W 

A6X At;X 10 Jl 
A82X 

A6Y A6Y 10 f\ 
A82Y 

A6Z A6Z 10 11 
A82Z 

-
DRAFTSMAN TITLE 
'F.iAinA MasBare11i 211q/64 

WIRING 
SEQUENCE - .. ~ TAPE 550, CmlROL 

:CO# 
IS U=2133 

WASC-201 

DWG NO. 

A-S50-Q.=6 

REMARKS 

75 76 78 79 8Q . 

PAGE LINE 

1 I 

REV. L TR'. 
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4 
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6 

7 

8 

9 

10 

I I 

14 

15 

16 

17 

18 
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22 

23 

24 
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SPECIAL n*RING INSTRYCTIONS 

1. Run ,regular ... 15V t:o C17C t.bea. :jump 
;~-1.t; to C2JA,- ana _ 't~~p. 

2. There is NO power wiring to plns B3A, 
B3B I B4A, B4B I and e21A, D' , C, C22A , B, C, 
e23A, 8, C. T'here is -15V wiring to B3C & B4C. 

30 Run the +lOAV to C20A then jump to 
C24A and C25A. 

4. Run the +10BV to e20B then Jump to 
C24B and C25B. 

5. Do not Qnd. BlD O!~ ~4D •• The •• have a 
apec:J.al Gn4 path. 

MOD 

; .', 

( 

~---------------'--'---

TITLE 

SPECIALi'WfR.l:OO DTS'laveTtOSs 

r .. ,( ..... .-, 

PORI " DEC TAPE CONTROL 550 
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1': '. LQ ;~~~(~ 
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\. 

T· ... -
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.IT~D.~l$V 

INFO 

PII.QT 
LIGHT 

'.' 

,(·(:1:; 
, . 

. , . 

0·'9 Alm. C54 ARB 22 PIll 10000000S Jft'D, •. 
O"Ba n C19 AND, Cf4 os 31jf~' S'iAriOFFS - -

I - .•• . • __ • 1 _ ... - () 

1:1 It. RBVBRSBD .a8ITIOB SO THAT THE 
P:INS, ,.~~J!: WBB. ~~~"C; '- . ; 0. 

: •. ,:,'.;:0'·· 

l 

MOD 
TITLE. 

EQUIPME~NT 

'CORPORA"'~ION 

::0 
rlr"l 
- n 

<.- 0 

PANEL.' LArom 

owe NO 

A-550-0-8 
SHtlf 1 OF 1. 

> ;',' 

t· 
! 

I 
I • 
I 
1 
I 
1 
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~, I 

- .f " 
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1"- -
I 22 23 24 25 36 I~r 38 39 .' 41 42 44 45 53 5455 58 57 75 176 78 [7_Lac) 

'TITLE 
"'.COLOR 

~ CONT. A P RUN PIN :ORDER ~~ COM 
DWG LOCATION KEY S REMARKS PAGE LINE 

A2D A2D ~~ GNDo 1. I 
!, .. A2B .. .. " 2 
I - .. A2P If .. II 3 

"# 

4 " A2X II .. .. 
I 

-~ 
-~ 5 

A3D A3D II • II 6 

.. A3J II II n 7 

.. A3R .. •• II 8 

a A3W II .. ~fJ It 9 

~-~~ 10 
, 

A4D A4D " II ~B~ It I I 

" .. A4J . fa " It l'fj~ ~~ 12 
--

.• 
A4R II ~' efPg '" it'll 13 .. 

" 

.. .. 
A4X ~ ~: ~ ~ ~4 II n II C ~ .. 

~, ! ')~! c:: 15 '. J:-.l ::-
... 

A11D 
,~ -~ 16 , A11D II II :.! .. 

n A1lT It It 
~g~ 
~~ .. 17 

_ ~?U;~ 
~;;- ". 18 

A12n A12D_ It .. u 2= ':! fl! -cn!::£!:S It 
1·9 . 

~!i8 20 II A12T .. " " - - ..... , 
21 . ' / 

Al4D' AL4D II .. II 
22 

.. Al4F It .. It 23 

" Al4J .. .. It 24 
II A14. N .. .. ; 25 GKD 

0 AF AN WtRlNG TI'TLE 
c7 ffi-;~,~~r': A,/ 

~ ,_,J"-;'> ,;,',4" r.;i..· SEQUENCE :.OEC TAPE 550 COB'l'ROL 

~~./~~h ~}I:., //.2.Jffit- GND . 
~ 

ECO# r 
~ 

DWG NO~ REV. LTR. 
ENGINEER'd ' p '~J~ I/;" 

IS .( "D-2133 A-5 5O-0~9 
.. 

[j , , ~,~- f c.-?,Q! >~_. V\j ? ,It't!; WAS: . 
1...-' . , ..::. - ;:).ti.tiJ~;·l' 1 0:1: 4 



• 22 23 24 2~ 
... 

TITLE A P RUN PIN 

Al4D Al.4X 

.. A14'1' 

A23n " A23D 
R A23R 
.. a.'l'lY 

B6D Ban 
.. B6i 
II B6R 
.. B6X 

BlOD BlOD 
It Rl93 
It 

_. ,,{'-....... .., .. 
" BlOW 

B1ID Bll.D 

" B11J· 

.. B11R 

II B11W 

812D R12n 
II R12 .. T 

.. , B12S 

-

3631 38 39 41 42 44 4~ 53 5455 58 57 

ORDER ~~ ~IRE . OWG LOCATION CONT. S 
~ VA iCOM~ KEY 

BUM 

" 

.. 
• 

" 

II 

.. 

.. 
" 

" 
" 
ii 

.. 

n 

" 
• 
II 

.. 
I' 

WIRING 
SEQUENCE 

TITLE 

. 

ECO~ DWG NO . 

REMARKS 

GND. 

u 

If 

II 

" 

II 

II 

.. 
II 

" 
" .. 
.. 

n 

.. 
" .. 

II 

II 

II 

GNDS 

.. IS (D-2133 
WAS 'C":2<Jl A-550-0-9 

75176 78171 ~l 
,/ I 

PAGE' LINE: 
I 

2 

" 2 

3 

n 4 

" 5 

II 6 

7 

.. 8 

.. 
22 

.. 23 

II 24 
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.., 

REV. L TR. 
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23!24 44'45 
, T - -- .. 

22 25 36 31 38 39 41 42 53 5455 158 57 75J76 78 19 8( 

TITLE A P RUN PIN PROER ~ ~ OWG LOCATION 
CONT. 

S REMARKS IPAGE LINE 
VAlU C.oMP KEY 

B12D B12V JlLI(o GBD. 3 I' 

2 

B18D BlRn II II It :3 

.. 11.8I.· .. It II 4 

.. B1BT .. If It 5 
- -

II .Bl.8X II n It 6 

Bl8J 7 

caD ClOD II 
... 8 II .. 

It c10J " It " 
9 

.. 
10 • ;.-. 

cu.OR II It It 

n c:l61X .. n II I t .... 
Uilt/il I? - tuc:(t;, - o::~w 13 CllD. cllD It II O=1~ " -UbI ltl 14 .-' 1 CllF II II .~g;m 

~ 
~ 

2V'-! [tIN .. CllZ I .. OlrJ~ 15 .. n ."t" ..... .. 
wI-x i~ I~. Iu)U) ~ 
~~~ Ii 17 C12D C12D II II Z~l!.I ri' ,.. 

It Cl.2~ 
.., .. If 

:l(r:l 
1L.':}1- n 18 

'~.,J, • 

!!!D.z 
UW?, 19 
J-'::: _.or 

20 C14D C14D u I. ~~~~ II 

LL/=~z 21 It .' f!14P II II ~;::w:=:: II 

C15D 'C1SD .. t1)~O::~. 

tI)«~R 22. 

~j J!UI' . 
I"'O::U 23 II '11 J-tUa..~ It 

C17D cjjD .. .. u 24 
i!' 

25 .. - , ~·.~l1E " It " . 
DRA~"!,~MAN ,;4<,/, 

/~J/C?-
WIRING TITLE" GNDS 

~. t;»~? ~ .~ SEQUENCE.. . ..:DEC:::-, TAPE 550 CONTROL ~ •. /'l:::b~ A/!a~ . ... 
. 

.J;H£CKf;JV . -? . ~ 
:/./' ./·~,:f k: h"'[/- ///~rV?~ SlID ~ 

~// VL .... ..;i'::...e.-.. ~.~."...j·!:-r. .... . ECOU DWG NO. REV. LTR. 
ENGINEER ..-"""1 r: :7 - ~ ,< IS· ~13"3 A---5 50-0-9 0 ' J 
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I 

TITLE 

C21E .. 
" .. 

. H 

C22E 
It 

u 

It 

II 

Afey. 
.. 

C~3J 
-

" 
4 4' 

AB-iF-; 
. 

II, !; 

) " ia 

B62R 
if iii , 

" " 
" Ii 

" h 

It 

22 23 24 25 3631 38 39 41 42 44 45 53 5455 ee 57 75 76 78 79 80 

A P RUN PIN ~OER "'.~ ~IRE OWG l(lCATJON CONT. S REMARKS 
VA co~ KEY ~ PAGE LINE 

C21E 4 I 

CllK .. • 2 

C2.lM II II 3 

C21S .. " 4 

C21W, .. It 5 

. C22E .. NO"!' 'l'OC22D u 6 . 

C22K II It, 7 

C22M If .. 8 
- e22S II .. 9 

C22W .. .. 10 

Al~ 
II -I. I I 

~. H .. 12 

C23J .. NO . tl D II I .1.11.,.1'" rd. •• "Lll.N.rn .. "'" I 3 

A9'iF II 

GNn"-., II 

s621t-

~- " 
B62rr~ .. 
~ It 
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OUTLINE OF DECWA:~E. CHECKOuT PROCEDURE 

'General 
.-r.s.t Equipment 

T •• ter 
lie.,. . 
COmputer 
T •• t Tapes 
Writ.ups 

'RCO Procedure 

Det~11.d P.Oc.d~re 
I. :sasics 

. ,ri~ts, 
jumpers 

, XI. Power 
III. Control Pulses (lOT's) 

MMDF 
MMEF 
)DiLL 

MMSE ~ 

Power Clear 
IV • . a.lecti.on CQntrol 
V. MOtion Contro~ & Mode select.ion 

Mode Bits & Decoder 
GO, _REV flops 
Star~ & Reve%se Delays 
Clear Window 

VI._ WRTM MODE 
Clock, relay 

· Error Counter 
Preset & Shift pula$s 
Operation 

VJ. I • WREN FLOP 
" Operation 

wri te Interloc]<.ing 

THI~ S( He:~AT C IE FU RNlc HEll> 01' L.Y FOR T,EE T » 
&, IV AIN IrAlt- AN(",E P~RF.IOSE S. T~.I E ( IRe UIT ~AF e ~, -0 
PR(~PRI~TA~Y IN NJ!'-IU ~E a SH(~Ul..J~ BE TffilATilO ,- <-q 
AC! OR P"N~pl_Y. 

l 

• 

~------------.----------------------
TITLE 

CHECKOUT PROCBDURE 
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VIII. Timing PUlses and thair gerivatives 
TPO 
TPl 
'l'P2 

IX. InfoXtpation Buffer· & Shift Iteg iater 
J)ata Flag 
.MMlOB 
sa _ 

x. Read Amplifiers/Writers 
XI. Mark & Mark Error ·DetectiC?n 

window outputs 
Mark Sync output.s 
Error Detection 

XII. Error status Condi.tiona 

.-~DICl'APSl· 525/ 550 CBE~KOtJT PROCEDYJ~ 

• 

S$:9pe .- Normal CA or other 2 trelce presentation scopcf is enough but . 
• millivolt preamplifier (Type I~) and dual shielded direc.t .. p~()be -i. 
'necessary at Section x. Two scc.pes - or one dual beam scope -
,equipped with two millivolt preemps are nee4ed for the skew measure .... 
mente • 
~a.tel - This consists of -

'·1. A delay line pulae oscillator Which can ,PI:ovide recurrent 
pul ••• on the vari~hs lin •• tO,the tape control. (See sketch 
with this procedure.) 

# 

,2. A •• t of indicators connec:;ted to the tape IO buffer. 

·3. A set of indicators connac'ted to the tape status bit. 

~DmDamD ~-----.-.------------~ TITLE 
EQUIPME~NT 

C:O~PORA'-ION 
MA~NARD,MASSAC~USETTS CHECKOUT PROCEDURE 

l> 

~. 
< 

~ 9 ~S-H-E-E-T--2 -- ·_·_-·--O-F --]-4 ~ 

REV. LTR. 

A 
CODE 
CP 



4.A pula. generator which i,s triggered by various "flag up" 
tran81tions and which will re~urn a "load buffer" or "unload 
buffer" (MMWR orMMRD) pu,la. after a delay. 

5. A set of switehes to prov.Lde mode commands and information' 
via the linea wb.ioh ~,oxmally hook to the computer's I/O 
or AC. 

6. The REVerse and ~ cornman<i lines can, be connect.d to a 
complementary flip flop. Many of the foregoing functions 
_ can, of course I .be p,rov idEld by a, computer. The Microtog 
programs for the -land _&!~ machines provide the ne:cessary 
subroutines • .,.. 

7. A .o.C1'lAPE tranaport is ellso necessary. It may be provided 
in the equipment being chE~cked out. 

co!p)tuter. Por actual margins and fl081 bit-by-bit error detection, 
a eomputer ia nace.aery. The Mi~:roto9 subroutines provide the 

, necessary programs. The proc.dul~e for checkout with a computer 

DRAWN 

follows thl. one. ;.. 

T •• t-Tap •• o ·One tape written witb a etandard pattetrn in the mark 
- track and. 'aao-calle'dvirgin tape! pattern ia neceseary. 

Prints. Before starting checkout procedure it is MANDATORY that one 
.et cf block schematics (el, C2 , TM, W, 1, SD, Timing Chart) and the 
set of production pr1nt~ that were actually u •• d to manufacture the 
it~s ~e available. (Module Location list. wiring list, cable lists, 
etc.). These mu.t be bound together io aome form or another. On 
the.e prints all diacr.pancies will be noted and finally sent along 
with the machine when checkout -i. complete. 

The Dasie procedure is to check the operation of the system and in 
the process generate - ' \ 

1. A written list of discrepanl::ies 

P.J. Priest 2/28/64. 
1--------------------.--

EQUIPME::NT 
CORPORATION 
MAVNARO MASSACHUSETTS 
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CHECKOUT PROCEDURE 
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• 

.......... /_--------------~ .. -----.. ------------------------------, 

. ' 

2. (A marked up) se't of block schematics which exactly agree 
with the' equipment. 

3. Bngineering change orders e,. appropriate to correct those 
deficiencies which ware pr •• e~,t because of incorrect instructions 
to production andChec::kout. !f'bey .hould alao be ,anerated to 
improve the tester' design or CJ,vera'll system rellabil"ity. 

·4. The checkout procedure itself should be upda~ed as design 
chang •• and bugs are di8covered. It will be used also to revise 
tl1e P1.1~ Test proc'edure. 

One copy of the discrepancies list should be kept permanently by 
Checkout to as.ist in checking out further systems. A copy may go 
along with the prints to the PE Or designer. Engifteering change, 
order. should be generated .a in~1Qated a little further along in 
this report and will be used to update the pre.ent block'schemat~cs 
and plant ~e seeds for future c~~rection~ of the system. These 
ECO's should be forward.d to the Project Engineer for further 
proce •• ing_ Note that these must be forWarded on the same day that 
-the discrepancy was executed if the prints are to be reasonably 
up to date. At the end of checkout, Quality Control will obtain 
several brand new sets of prints (wh1chmust be on microfilm and 
listed on the key sheet) and ch.c:~ them against the marked up 'Bet 
to ascertain their accuracy • 

ECO rroce4\!EeY Checkout originates £':::08 for the following reasons in 
order of urgency. # 

1. To rev-i.e the specific prints aJ,ply1ng to the machine 
o I 

2. To revi.. the machines which ar~s in process of const.ruction 

3. To rev'ise the prints used in construction of future machines 
(wiring list., etc.) 

40 To reviae tbeprints used i,n Oh4ltckout and field maintenance of 
future machi,n°.a ('block schematic.). 

:::Om 
m(") 

TITLE 

CHECKOUT PROCEDURE 

.,. 

NOV ~ 19Ei4 , :<0 
I"'":"z 
-10 :::0

0 

A-SS.O-O-13 A 
r--~----,-------------------~~~~ 

CODE 
CP 

4 OF 34 SHEET 



·5. To update the checkout and test procedures themselves. 

The Checkout Department need only or!~JiRate ECOe (daily). It is up to 
'the Project Engineer or the ECO proceilure, in Drafting, to fOllow up and 
send them wherever they must 90. Thefol1.oYling items .ho~ld be lJ1entiorued 
in the ECO form •• it i. originated. Only~. first item is absolutely 
mandatory - tbeothars are helpful. 

EXl\MPLE 

1. A word description of the change Bu~fers ,inserted in MMIOB buss 

2. The w1rln~ that was changed . Move B 23A from B21A 

3Q Wba~ was actually done to the 
m.chine being checked Above chang_ done to Serial #69-,550 

4. A reasfn for the chang_ Too much 'loading on buss 
" 5. The prints affected 

,,6. Tbe machine's effect 

C1B Revision B forKi. and its 
wiring list 

Affects mac;:b1nes after S~rial 73, 
not machines in progress 

7. It the. change affects machines in ~.r09ress, rather t~an tuture ~achine8, 
thana. detailed description (for the "roduction girls to execute) of the 
mod whould be supplied. This is similar to Item 2. 

The first item only is mandatory but I\l'o. 3 is easy to supply since all 
prints affected are with the checkout ptlople. No.7 can, .in many cases, 
be suppliea by the checkout people sinoe, in general, they have to 
modify the current machine alreadyo Ha~hines modified in process will 
ordinarily not look the same in fut~e production models as in 1:he work 
in proc:e8S machines because otlter mods will go al.ong with those in the 
.future machines and o •• ic wire runs will then be different. 

DRAWN' 
P.J. Priest 2/29/64 
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,-------------------------------------------------~---------------------------------

.. 
The uaual syatem will be a "lick cont~.1ning a 550 control, som. 555' 
Transports (previously checked out 1.ndividually before assembly.in 
the r,ac'k), • '734 marginal check sUPf~ly and its control panel and a 
7215 power supply with a modified 811. power control. In the future, 

I the 555 controls all bythemeelv8s Ihould be checked out and sitting 
on the ·shelf. - ~ 

t _, 

.' 

~_-____ - __ ---------L--

TITLE 

. CHECKOUT PROCEDURE 
IIHI~ TI<; IS URNISf- ED IONl Y F(~R ., ESl 

iI: MJ INT j\INP NCt pURPC SEE -rH~ CIRcu ITS IAHE » 
fROPRIEtrARif INNA URI"Bc!:HOt J,..Q~E1~E~TE]: '"'0 
., CC PRO NGI Y. '"'0 < 
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----------------- .. -~.---,,--------.--------------------------, 

PEtAILEP CH§CR PROCEDURES 

(One copy to be filled out and kept with each control) 

1. BASIC StElS 

A~ Cbeck and record on Key Sb!!£ and BLI all 
aerial number. of 550, 555, cabinet assemblies 
and so on. 

B. Ol:itain all. prints: 

OBSERVATIONS 

CK ______ _ 

1. Prints tha.t were USl!d to produce the items. 

2. Checkout prints: 
el, C2, 1, TM, w, m), 811 Power Control 
Timing Diag. UML. 
Consult nt.star pr1n1~ list for correct 
revisions and see ~1at they" exist. CK~ ______ __ 

c. Check that master print lint ~nd ke'y sheet 
\ adequately cover equipment checked CK -------

D. Check all modules with junu~r options against 
the UML and see that all mc)dules and plugs are 
installed CK -------

E. Plug' in teste~ and AC powe~~ and 555 drive (two, 
, wires + AC) if necessary CK~ ___ _ 

k=========================:::;=::====::::::::::=============:=====:::::y============::=:::-:::========= --------
DRAWN 
. P.J .. Priest 2/28/64 ~DmDDmD 
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.,.....-._--.----~----·---·-----··--·------------l 

, . 

F. Remove one end of diode bet.ween BISL and Al9Z (C2AS)to dieable' 
error loop CK ----

G. Mark on side of chassis the! numbers of all block 
sohematics whicll apply. CK -----

II powe&: 
A. 'A~ply power-watch for smokE:! CK ------B. Loeal remote sw:1.tch on 811 

. UP (local) = Power on 
'DN (Remote) = Power off ij: -15 switch on tester 
is off. Check ~peratioq l(Leave in J'emote) CK _____ _ 

G. Check-iS dump t,o writers: 

[SYNC On -15 8witchsY!1c I 
jack on tester. Whe.,. itiEI turned off -15 at clSe 
should diaappear well b.fo2~e the rest ot the -15 from 
the 728 power supply. elSe MS 

D. Measure AC current to 728 fInd to drives and 
total' current. (Clamp on !lmmeter) 

B. Check marginal check suppl~' output for correct­
ness uSing a s~son on one, bac~ panel and 
varying the voltage, complre meter readings. 

---
-15 ___ ......,;MS 

Total AmpS 

728 AmpS 

Drives Amps --
______ OK 

~---,-------.- ------.---~-----.~-- _._-_._---_ .. _-
TITLE 

CHECKOUT PROCEDURE 
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• 

, 
III. CONTBOL pYLSES 

Stall tester' s delay loop t(rast), to generate continuous 
,Pulses on bu.s to control f3witches'. 

,1 Sync· on pulse output from delays to buss .1 The scope ____ _ 

will remain sync like this all the way to section IV ________ __ 
page 12. , 

• 
".l!.n.9. pulses on buss for t.irne measurement (expand the 

time 8cal. to se. the pUlSE! well). All buss switches 
off. 

.. 
A. MMDF and MMEF 

:1 .. Select fwlMOF + MMEF onrctary switch. Check 
pulse at A3K, s. (C1C4). Change terminator 
at (and record fact) if necessary to reduce Height ' V 
pulse to 2. 7V ~ax. Te,1:rO 0 

2. Make MBB12 a 0 with toggle on tester. 
Check for -3V at A3i', A4'1' 
Measure MMDP' pulse ~t tester jack. Make 
MBB12=lJ PUlse Gone? 

3. with, ~12=1 (check +3 .at: A3L, A4LO 

Check MMEF pulse at: test~:!r jack 

MBB12=O; Pulse Gone? 

A4T ______ V 

Hei9ht ___ v 

Qual1 ty_' __ 

Negat. ___ _ 

A4L ....... ____ V 

Height ___ v 

Quality __ _ 

~---~-, -- ----"----""-- -,-"--"---"--

:::Om 
o 
o 

TITLE 
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III. A. 
4 II, TUrn off MMDF + $P' for g:ood Nagat __________ _ 

B. MMLC + MMSE 
1. Turn on ItMMLC + MMSE" lfu.lses. Check eight 

(max. 2. irs§! S2@e IXfj:t;;Jn9 on puIs. ouQuss 
ir Delay -t9 Buisl) and t4!rm!nate at A4S (C1C3) 
if n.:c •••• ry. 

2. with MBB12=O check .M.MLC cit AlaE (CICS) 
and change t~r.m if:>2.7V (Record fact). 

.- I 

Reduce incom1n,g pulse wi1:.h "substandard" 
PB on tester and-make SUl~e MMLC still exits. 
Look also for MMLC at A2:E~ (~1B4) Make 
MBB12=1 and check for no MMLC. 

H' V ;,.,..,.----
Q.--~-Term _____ _ 

A18E _____ ..... V 

Q.-----TERM ______ _ 

A2K~----._ 
A2K ------

3. aepeat (2). Looking for MMSE at A7P A7P __________ v 
(C1C2) a.nd AlE (e1B3). with MBB12=1 Q, ____ _ 

check MMsE atA7F (C1C21 and change tem 'i'erm ____ '""'--_ 
if pulse is >2.7 vol,ts (record fact). Reduce A7P ____ _ 
incoming pulse with ".ube,tandardu PB on tester A2E. _______ _ 
and make sure MNSE still exits. Look also for A2E "-------. MMSE A~E. (C1B3).· Make MSiB12=O and check-
for D.2 MMSE. 

Look also for no SE at A2K. ~ A2K ------

1---_--0--___ ============================~=================== __ ==========--::==_===----===-====-_____ ~-_-_-:---__ -___ -___ ~-_--_-_-_--~ 
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DRAWN 

4 • Turn off ulJlMLC + MMSE " pulses. supply JtMMSE If 
and check its existen<::e at A4E (elC3). Change A4E"",,-__ 
terminator if necessal:'Y to lower pulse to 2.5-2. 7V. 

Term --
s. Check output Q£ PA fOl~' pulses. (A4H). 'l.'Urn off :..:;A;..;:.4;;,;jH ___ --

pulse supply;' pulses f;hould stop. A4H ____ _ 

6. Supply 1'NM[,C" pulses flnd check A4M (CIC3). A4M ___ _ 
Change terminator if r.tecessary. Check output 'I'erm....L..:...-

.of PA for pulses (A4P) and the look of them. A4P ____ _ 
A4P ---

c. Power Clear pulses 

0' 

1,. Supply power clear pulses • Check neg amplitude 
at AlU (CIC.4). Change terminatQr only if really 
bad,. pulse shape A3U ___ 

8
.-V 

2. Check pOSe amplitude ,at Al9R (ClCS). Al9a +v 
Change terminator if ~.2.7V Term_ 

3 Q Check that clear window pulses occur at A4W A4W 1 
via BSP and ISM (WD2) BSP +V 

BSN -V 
4. check that clr status flop pulse exists at A2J A2J +V 

(elB4) Check tarminator at • Term 
8 

r' 
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IV. S¥JICTlOU CQUTJAOL 

A. Supply power clear pule8s j!nd MMSE. Set delay times 
6 

to ~F.st". 
B. By changing bite 2, 3, 4, !; of the ,-Test Acoumulator" 

8witC!bes to en., the flops 04, U3, 02, Ul (in that order) 

-will be set via the in 9at~ls and cleared by power clear at 

A11t. (CID1) R(Y)F 

c. Check both 8i4es of each flop for rise time 
( (T) 

'. (0.2)1. rise) and tall time. 
, . 

. [Continue to sync on bU8~. I (M) 

• 

R(Z)F 

(w) 

(N') 

(J) (L) 

D. In •• ~t load plU9~ (ten 1 ooflres is tors to -15) in 
D .. 

83 or 84 or turn selection switch on drive from 1 
'. 

2 
\ .. 
point to point as check prc)cee~ and check all 3 

• 4 
,'decoder outputs by going tllrough all the numbereS _____ _ 

, 6 ------.. O-lOd- Check that each dec(>der dUtput Uwaggles" ~ _____ _ 

with the correct nwnber in the "AC", by looking 9 _____ _ 
t. 10 __________ __ 

at B4 X thru B4N. 
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v. MODE Nm" MOTION ComBOL 
f· 

A. Su.pply power clear pulses i.n addition to MMLC. 
Set delaya'to "FAST." 

B. Mode 

Rise/Fall uSec 1. By setting test accumulat.or sWitch bits 15,16,17 
up each "Mtl flop will be set by ~ and cleared 

<by power clear at A911 (elC7). Check all riee and 
fall times and that. correct 8witch runs correct 
flop. 

o 1 
T (W)M1- -Ml~A9j"· 

0 
(N)~2 -M; ..... A9 

1 
(M)M2.. 

3 
-M

3 
...... A9c 

c. 2. Check all 8 decoder for rise and fall by setting 0 __ __ 
all modes in turn. HGO" muet be one (bit 12::::11) 1 __ 
for this teat. Temporarily ground A14P to simulate 2 __ ~ 
this. Check that outputs disappear when GO=zero. 3 __ __ 

3. Cbeck the outputs of the inverters at elBS which 
supply the negative levels for assertion when 
needed. 

C.Motion Flops 

1. Go Plop 
(8) by setting Bit 12 the Go' flip flop will be 

set by MMLC and cleared by power clear: Do 
it. Check Ri.a,andral! t~s of Go Flop~ 
and of buff.rs at !!& GO _ _ GO 

Blw <> <> 
A14P A9Y A9Z 

4........:_ 
5 __ 
6-.; _ 

'--

R 

F 

• 
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(b) Check trs'at~. Bit. .8t tester Jack for neg BIL-R_B1N-R._---4 
when GO = one via Lnverter at B13Z (2C2A7) F___ F __ ~ 
( right after MMLC pulse). Ignore rise time. 

V.C.l. (c) Turn URun" Switch off on panel an4.obaerve that 
GO .flop is held-zero by inverter at A14U (elC7) .• 
Turn "Run'· switch ba<:k on. 

(d) Turn f;,)ff power clearfl and set bit 12 switche$ on 
tester to supply a c(~plementing level to Bit 12. 

continue to sync on !)US$ ., Observe that GO flip 

flop changes start ort each MMLC pulse ______ BSP 

(e) Check that clear win(llow pulses at SSP (WD1) 
eccur at transition olf 00 to "0". _____ A4W 

2. Rev Flop 
(a) TUrn power clears back on. By setting Bit 13 

switch and Bit 12 tlle REV flop will be set by 
MMLC and cleared by 'pOW$%, clear. Check rise & 
~al1 times of Flop. (C1C6) and of buffer$ at 

o 1 
R. --F __ 

:t 0 B13P ·and B16T. (200 JlS max) 
Rev-+Rev-+ 
A19V A19T 

B13F R 
! . ~ ...... 

F 
B16T R 

F 
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(~) Check statu_ bit (at teeter) for neg When 
.ev=l. via inv at Sl;~R (C2A7) 0 Ignore rise 
time probletn8 I 

(0) Turn "Power Clear" of~fo Tqrn off bit 12 to clear 
GO. Observe that rev flip flop goes .!l2t change 
when Bit 13 switch is· moved. 

(d) Turn on Bit 12, change Rev to opposite state 
with Bit 13 and turn 12 back off. Obeerve that 
Rev 8~il1 doesn't bu~~ge when Bit 13 switch 
ia moved. 

3. D~~ . 
(a) Set TESTERTe "SLOW" (2 sec per cycle). 

Switch Bit 12 transfer switch so that it 
is supplied from the c~lement1n9 flip 
flop. Supply MMLC puises. 00 Plop .heulct 
alterna,tely set andel-aar-. (Rise time was 
previeusly checked) 0 • 

I ~YNC ON BUSS ., 

A12U (b) Set START Delay to 150 MS(Al2U) (ClA7). 
Check that it fires ~.pon transition of ----
GO to a "oneil. .;. 

(c) Check output Qf DIP 5ClR at AliR. A16H~ __ _ 

(d) Set. Tester as in (a) :but transfer bit 13 
to the complementing line and bit 12 to 
the test 8witC!hes. Se't test switch 12 go 
It 1 H. so REV will a1 te~:nately set an~ clear 
,at the slow rate. ~ 

( ) '~' -'. 
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~ ~ 

. . 

. 

(e) TURN AROUND Delay should be fired at ~ 
transitions Qf REV (.1: every pulse can the bus). 
Set it to 2,50MS. ,A1U1 (C.~.) 

(f) Check output 
~ 

of DIP 1k)R. AT' Al6B check rise 
Uld fall tim e because itt. used t0generat. 
a pulse. risetime 

'. 
rlsetime 

(9) Similarly eli eck DIP a1: 816F (C1AI) 

I.. Pall 

I Pall· 

D. Drive operation 

f 

(a) LOad a ,(SPRATC+l) taPE' on drive. c;ene%'ate 
·.MMSE select "lot. aenerJ,t.e MMLC and sat TEST 
Sri 12 ( )=tlSlld 13 ,1:0 the complementing 
flop. Driv4i _hould. %!,lm alternately back and' 
forth. Chec~ tha,t dl:r:Etcti9n of motion agrees 
with status ~ in'C1icatiOll:. Check fQr -15 at 
SOl.hOi-d 4r.1v~rs pil1le 'A13, 12) c!lB6 during 
.,.ration •. ' I.f drlv8nperat:lon check out 

I- a])t sand wir1rlg (C1B6). · , B2E 

.. 

r 

f· " AilE 

(.) Marginal eM ck -15 and +10 to deeoaer to 
drive. to ell eck aelec:1:i ,Qn and motion . 
r.lays opera tion~ Shou ld work at .- ' ~ -:-15MC 
least to.-ll volts. ··1 Sol margins en 
•• nel B + 10 on 'Panel A • What failed? 

.,. 

(0) Remove tape (or let roe ls J,lpin) tor next 
few section .. ' 

t 
.~ 

«(I) Check enable level dUEl t() incorrect, 
selection. 

==========~~===============~==========~.=, ==================~ 
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E. WINDOW Clear 

Ch.ck clr Window pulses due to both transitions start ______ __ 
~f DIP at A4U and~. See o~tput at A4W. (WD3) 

Change sync to DIP output (Al6H going to ground) 
to see pulse due to transition at trailing edge. end ______ 

e

_ 

VI. WRTM MODE 

A.Clock Timing Pulses 
.et Teat Switches t<J search mode (MMLC and 15-17 == 001). 

• 

1. Close Back panel switch to close RELTM relay. Back 
pane;!. light near .witch .nould light. Red light 
on drive(s) should light. UP - ON 

..lay, should.clO ••• Checlcfor sround at A16K 
(C2.C2) and neg ·.t B7L an4 B7W. 
See that all three points r.v.~.e when switch is 
turned back off. 

Leave REL'l'M swit.ch on for remainder of procedure· 
until test taD. is mounted fcr·taDs o~eration. 

[Sync Qn Clock PUlses.l 

2. Check Clock ou1;Jtut atel'p (TMA1) (positive pulses). 

_____ Al6)~ 
_____ B7L 

_____ B7W 

___ -volb 
Terminate to 2 .. 1 volts or les8 at A25J it necesSilry. 
Not~ term size 1f new. set clock to8-i/l pe4lc for ___ i!!tI 
now. Turn off .RELTM sw and Check that clock stops. I stop? 

j..-D_R_AW_N P_. __ J_._p_ri_e_s __ t_. __ 2/:..--2_8--.;..1_6---1i~ ~D m D 0 m D 
~._ti. CK.,!;/~ .. D> ... _ .. :.,~# .. ,1f' . . ~.ft. /!,.c .. , /..' /" 
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DRAWN 

3. '(a) Using WRTM waveforms a1: 'l'MC4 Check Clock 
Flip Flops. 

CK1' 
CK2' 

R/F 
I 
I 

I 

(b) Check RECTM at C13T, S (TMC3). ~wig91e C13T __ ----
RBL'rM switch to make sura). 

(c) c:heck TPl an,d TPO at ClOP, W (TMl4). ~ ClOP __________ _ 

(d) 

Temporarily ground 'DIP ...... at CIOZ and 
cbeck that TP's di.appE~r. Check at m 
and BiS and change tel:tns if >2. 7V • 

Check for TP2A at'CilE end C10H (TMAS). 
Bet delay to 4.5 )18. Al.eo look 8t ___ -
and and change teJ:1n if necessary 
at to reduce pulse to 2.7V. 
Check TP2 at ClOn and cit C20U change term 
if necessary to reduce pulse to 2.7 volts. 

C10W __________ _ 

crow ClOP------
term __________ _ 

de 
CllE __________ _ 
C10H __________ _ 
TP2A __________ _ 
Term __________ _ 

Term __________ _ 

TP2A __________ _ 

ten obm 
'l'P2 
t.ern ______ ohm 

B. tfEKfI 

1. Set drive number in test SWITCHES 2-5. Generate 
, MMSE to select drive. Set: UP WRIIM MODE (15, ~16, 

17 of 'rEBT SWITCHES = 112,). Set bit 12 to 
complementing line. Genet'ate MMLC at FAST rate 
to create an ttalternatin9' WR'rM.mode." 

I Sync again' on bus pUlse's ():1MLC11 
<a> Check output of decodel' at A10Z (elBa) 

for proper alte'rnation. 
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... 

(b) Check alternating outpU~1: of WRTMR • at 
A17M - make sure phas1n~J is <?orrect - (C2C2) I 

at. A1SR (elBa), and at.jU7T (C2B3). _______ A17 
______ B7M 
______ A17 

(c) Change to WRT MODE (011)1 'and checK Al7K (C2C2) 
and Al7W for proper altEJrnation. Also A17R. 

_______ B7W 
______ B7K 

(d)1 SYNC ON.!mTMl T¥NS+'r:x;miJ and check preset 

pulses at; B22Z. (WC2) (l~l.o sync on B23X & 
Fl~p RELTM Switch & lQ~: for pulses). 
(Blk MK should .D2..t. be pl:'esent since window has 
b_en cleared.) BM 

B22Z -----

------
(e) I sYNc ON Tro' 8 at C:lOW I clnd 'check TPO' s at 

B22X. 

2. Change from complementing mode to continuous WRTMR 
mode by seleqting TEST bit JL2 .witch and making it=one. , 

(a) Find EK6 waveform on print (lm7) EK6 .... ____ _ 
Check carefu11y the risEttime, and duration. R/F / 
If necessary from now 01'1, jiggle RELTM 
Toggle which should preE.et ,the EK if it has been 
dlsturbe~ • 

• 
(b) Check same EK6 1 waVefO%Dl at Al'S and Z. Ai7S ------(Note notch at Z due to TP2's. (C2C3) A17Z ~ ________ _ 

SYNC.ON leading (NEG) edge WAVEFORM AT 

A17 S for res_t of procedure. 

---
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change term if necessa:cy at ___ tg 
reduce pulse to 2.7V _ 
Check TP2 at C10H and «:At C20U 
change term if necessa:cy to reduce 
pulse to 2.7 volts. 

TP2A __________ ohm 
tern ohm 

T.P2 ____ _ 

tam' ohm 

B. nEJS" 

1. Set drive number in test Switches 2-5. 
Generate MMSE te» select driveo Set up WRTM 
MODE (15, 16,17' of TEST S~n:TCHES == 111). 
Set bit 12 to complementing line. Generate 
MMLc at FAST r~te to creclte an "alternating 
WRTM mode." 

( Sync again on bus pulses (MMLC)J 
.' 
(a) Check 'output of decoder at A10Z (elBa) 

for proper alt.ernatic.n .... 

(b) Check alternating out.put of WRTMR- • 
at Al "M, make sure pa;88ing is correct. 
(C2C2), at AlSR (Clse:)-, and at A1''!' (C2B3) 
(C2B3) 

(c) Change to WRT MODE (011) and check 
Al7K (C2C2) and A17W tor proper 
alternation. Also A17R • 

. ' 

, . 

A17T -----____ -:A17M 
____ ...--.;A17R 
____ ...--.;A17W 
_______ A17K 

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

--~ 

,. 
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(<1)1 SYNC ON wRTMIt TRANSJ:TIONS) and ch~ck 
preset pulses at :e2~~Z. (we2) 
(Blk MK should not be present since 
window baa been clel!lred) 

(a~ SYNC on ']:I;o-:--s at c~;]and check 

'1'PO's at B22X. 
2. Change from canplementing mode to continuous 

WRTMR mode by selecting TEST bit 12 switch and 

making it = ona. 

<a) Find EK6 wavef:orm on :~rint. (WB7) 

Check carefully the r.isetime, and 

duration. If necessar:f from now on, 

j iig1e REL'l~.M T0991e which should preset 

, the EK if it bas been disturbe<s. 

(b) Check same BK6'-+ waveform, at A17S and z. 
(Note notch. at Z due t~oTP2' s (C2C3) , 
SYNC ON leading (NEG) edge WAVEFORM AT 

Al7S for rest of procE~dure • 

• 

-----B22Z 

BM ____ _ 

ERG· .... --------
Rip' -----

_____ A17s 

A17Z -----

~----------- _ ...• _ ... __ .--_._ •. _ .. _.-

::tJ("T1 
.rrT n 
<0 

r Z 
-10 
;0. 

I· 
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, DRAWN 

.. 
• 

VII. C, ~N 'LO' 
1. Change back to fast c~lplem.nting GO mode 

in WRTM mode so as to lllt,.r~~tely clear and 
set WREN via A17Z and i~17W'- (C2C3), 

(a) Set Bi:t 12 to compl.eme~ting flop. 
(b) Set 15,16,11 = 111, Bit 13=0 (FWD) 
(c) Generate MMLC 
(4) Disconnect ,one end error diode at 8115 is 

not already done. 
<8> Ground (CLIP LEAD) at AZZN to p~event false 

unaple errors from clearing WREN.' 

:2. Check WIlEN RISE AND FAL:C, TIMES I SYNC ON ITSELF ] 

3. SYNC ON BUSS AGAIN 

Cheek that RO!' pulses a);tpear at A23W (C2C3) 
(v1~ A24Z) (C2:i4) when c!nd only when WRTMR exists. 

4. Check that M Break PU18E!B occur at output of 
A2W (C2A4) for each RDF and that they also 
occur at tester MB jack~, 

s. Check write interlockin9f 

(a) Wren level at 813 U,W,S, (ClAS) 
(check ri.se Ie fall t,ime carefully) 

To see rise timeso"f WREN place on Slow MMLC 
camp bit up and probe on A19Z the other on 
B13U when is 1, other is negative. 

A23W, ___ _ 

A2w -----tester ___ ...;. 

R F 

I 
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, 

(b) Check n~g level at C1B,l9,20 L via 
.election and write Lock Switch 
on drive. (C1A4) Che~k that ground 
occurs alv"ays on deselecting or WRITE 
LOCK SWITCH OFF. Re.t=,eat for each drive 
in systellJ. 

(c) Check neg level at C:24, C25 L via 
RELTM relay C23S,~. (CIA2) 

(d) Turn &ff RELTM and check continuity 
between C24L and gro,und. 

(e) Set drive switch to write lock, and observe 
outputs of C9V and C9Z (C2C7). They should 
NEG when WREN and l'O·sitive otherwise. 
Remove cl.1p on unable at A22N. No unable 
failures should occur<t 

C20L --------C20L ______ _ 

go C9V_---­
C9Z -----

(f) Check wren Transitic'ns at B16, v,x,z (C2A2) 1 

, 
A21S (TMAS): Bas, P (TMA6), B8F, L (TMC5) 

(g) B10S, K (TMA1) Neg transitions must be fast _____ ns 
_____ ns 

o 
(h) Check SRWB (TEST SW 13 = 0 FOR REV level) 

Pulse at BIOP, B13L, (TMA7) due to wren' 
transitiono 6 

- (1) Similarly check for SLWB (TS 13 - 1) 
at B10H, B13J. (TMA7) 
Check teDninators 

(J) Slowly comp wren F.F. Rev bit=O. See that 

SlOp • -----B13L -------TERM'---____ O 

( ) 
BIOHo.....-__ . ___ O 
B13J ____ _ 

. TERM ------( ) 

BlOT is neg. Look for Single pulse at BlOP for 
WREN transition from ground to ne-g for wren a "lit 

P.J. Priest 2/28/64 
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. 
VI. D. 3. (b) 

(2) CPW at B llX BllX 
M 

Must dies ppear if ~tTM g08S 

(change t o 011 = Wlt!J~ temporarily) TERM at 0 , 
~ 

(3) T813 (REV ) = 0, MODH (011) 
FIND SR. at B6p (TME~') B6p 
must disa ppear in WIlT (011) B6P WR LOCK 
mode, wit b write lock switch in fi6P REV == 1 

# 

F====: · 
DRAWN 

read only' 
, ' 

1~ , and also with REV = 

(4) TSB (REV) = 1: mode 010 Find 

(5) 

SL at B6w' (TMC6) - '!lust disappear 
in WRT with writE!! etld switch 
in read only. Ahd I~lso REV=O. 

Change Se arch Mode ~:OOO) 
Find MMSR SR at 
B6P (TMB6 ) due to I 

B9T (TMB4 ) and B7Z 
NEG • 
Check for Di·sappearlilnce 
when not sea.rch model 

(c) TP2' 
(1) G~ound LOCK at B24X (WAS) tempor-

B6W: ____ -

i6W 
~----S6W -----

B6P -----B9T ____ _ 

B7Z -----

ar.ily and see O .... SF~ at BllH (TMA5) BllH;.;.,. ___ _ 
TERM 0 

and CPSR at B12H (1 usee'pos) (~MA6) B12H~ ____ __ 
see waveforms on prl.nt TERM 0 

P.J. Priest 2/28/64 
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D. 3. ( c) 

• 

(2) In WR'l'M MODE ~ill & GO) RDF pulses 
at Blls (TMAEI) should cause inter­
chang- pulsee, at B11P,(TMA6) .ve~y 
200 }ls. if the LOCK jumper is removed Bl1P ____ -
from B24X. 'llhey should di8appear when 
LOCK ahort is replaced on B24X. Leave c 
it off when d,ue. Check size of RDF 
pulse. it allS and terminate if 
needed to reduce pulse to 2.7 volts B11S ________ _ 

TERM 0 

(3) In WRTM MODE .produce FINAL mark 
by grounding B24T (WAG) 
BI1P should.'how interchange 
pulees via .B9:B and B9F. (TMAS) B9H _____ _ 
Remove FINAL ·~round, interchanges 
should disapp,aar. Remove B9H ____ _ 

(4) Ground B24Z (1I1A6) to produce RB!' 
pulses by 9.n~ratin9 pre final 
change mode tC) WRT (011) (TMA6). 
RBFS should al~pear at B11M (011) 
(TMAG) via A2:iP (C2Bl) 
Te%Tninate if necessary. 
Check output c)f interchange at BI1P 

EQUIPMENT 
CORPORA,TION 
MAYNARD MASSACHUSETTS 

TITLE 

BllM--..._",,"--_ 
TERMo...--__ _ 
BlIP ----

CHECKOUT PROCEDURE 
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IX. INFORMATION pUFFER & SHIFT rmGISTER 

Ae.I' SET UP 

Select tape unit and load WRTM status. (Repeat· 
slowly MMLC then MMSE). Put the tape control in 
RELTM mode via the TogglE~ switch gn the back panel. 
Tape need not be mounted on drive. 

INAl Then check at C2 - C7Y fc»r MMWR pulse. -
Change terminator only i1: pulse amplitude is 
greater than 3 volts. 

B. SYNC 

.. 
1 Synchronize scope on EK6 • This syncing will be 

maintained throughout the ne~t portion of the 

procedure. Use the negative leading edge of the 
square waveform at A17Z to avoid loading the ER6 

flop 0 

It !~ convenient to use a dual-trace Bcope from 
'here on and display the w,llveform which is present 
at A17Z ,(see next paragra;!;)h for picture) ).throughout 
the next part of the prool!dure along with the other 
waveforms which will be v.iewed. .. 
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CORPORATION 
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TITLE 

MMWR"""-__ _ 

Term ____ _ 

CHECKOUT PROCEDURE 
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• 

c. DATA FLAG 

C2B4 (i) Check existence of MB pulses (Break Request 

, 
INAl 

(2) 

Cl 

C2B2? (3) , 
(4) 

. 

f 

pulses) from pulse ,e.nerator at ( ). These 

pul.es 8hould caue. the delay in teeter to operate 

and return MMWR pul •• a to C2==C7Y, via tester jack, 

cable, plug, and ta,er pin block. MMWR ,... 
Change ter.minator o~ chocolate block only if 

greater than 3 volts • 

Check MMWR pulse into PAat A2,M. Do not change 

terminator ~nle8s pu.lse is terrible. A2M 
Term 

Check Clr. DF/SF pulses (pos) at A2R. A2R 
~ 

Observe Data Plag ,'lip-Flop at R 

" 

Al9X, A19Z A19X 
, 

A19Z 

TITLE 
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CHECKOUT PROCEDURE 
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DRAWN 

D. MMIOB 

(Refer to sketch of lOB waveforms). 
Fith trace of EK6 flop on screen, (if used) 

. use second trace to . observe, output of each 
~OB bit immediately priox' to the inter­
change pulse •. 

MMIOB OUTPl1l'S TO 
ACCUMULATORS: 

IgnOre other parts Q£ t:he w',vefom. with. 
corresponding "Test ACe" 8\\1'itch equal to zero 
(1"0") (down), the .MMIOB bit should be ground 

.on the bus. with switch as til" (up) the bit 
should be -3 v. prior to interchg. 

Note: Bits 2-4, 12-17 will affect mode and , 
selection -turn off MtiI& and MMSE pulse. when 
checking these bits. 

0 / , 

1 / 

2_i::L 

3 / 

4 I 

5 / 

6 L. 
E. SHIFT REGISTER 

" 

7 L. 
with first trace and .yncing as before observe the 
output of each SR bit tmm.4iately following the 8 / 
interchange pulse. Ignore other parts of the waveform. 
with corr$.ponding "ACe" switch == zere. (down) the MMSR 
bit output should be -3 on the appropriate pins of 
C2-C7. Note: AS in b~ ts 2'·4, 12-17 will affect mode 
and selection, so turn off ~MMSE; MMLC • . ' 

,.. 

lJ .. . 

/ 9 

/ 10 

/ 11 

I 12 

/ 13 

L 14 

11? 15 

/ 16 

L 17 

P • J. Priest, 2/28/64 momooma 
~6)Z.. 
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!'. ~ SHIFTING IN TOTAL", 

same!ayncing as before but with one full cycle of 

EK6 on screen: Observe SR bit 5, (11) (17) (FWD) 

0, ''(6) # (12) (ltEV). 

The sw!\ches should affect the waveforms at times 

indicated in drawing_ 

• 

. . 
, .. 

DRAWN 
P.J. Priest 2/28/64 mamaoma L---------------------------------,---
~)C~4.JiV 3/;;;;'l¢ 
ENG • 

.~~: -. 

EQUIPMENT 
CORPORA.TION 
MAYNARD, MASSACHUSETTS 

> 
"'0 
"'0 
<. 

:::Om 
m("") 

:<9 

TITLE 

CHECKOUT PROCEDURE 
• 

DWG NO REV: LTR. 

A-550-0-13 A 
~6 L-------2-9-----0-F----3-4----1-AC~O~D~E--1 
. . SHEET cp 



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

c. . ittAR.K TRACK AND MARK ERIt,OR FUNCTION 
, 

(Rock in Read Mode 2 octal) 

WBS (1) Find "0R" off all nuarlts at B19T and inverse at B20U 

Sync on 13E. Notice that ~8ctiy two marks are 

missing (future mod,!! change) 

(2) FindERl wavefonn a'l: B20R. Notice off-set. 

we3 At B20R notice offset 

WDl 

, 

<a> Check preset p~:Lses atB22-7 

,(~) Find&>at B15w noti~) narrow guard (if CLR 

window OK) 
Missing RBM - G. 

(4) Find window open at B1SV 

(a) Check clear window pulses at BSP due to 

guard and mark 

(5) Find BMF level at al.Su. 

(8) Check exact trar.t8ition times at BM & guard) 

(b) Check 

, 
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IX. INfORMATION BUFFER 65 SgtJ'T REGISTER 

A. SET UP 

Select t.ape unit an6l load WRTM status. (Repeat slowly 
MMSE then MMLC). Put, the tape cont.rol in RELTM mode 
via the Toggle switch on the back panel. Tape need 
not be mounted on drive. 

B. SYNC 

c. 

-,-_._----
synchronize scope on ~. This syncing will be maintained 
throughout the next portion of the procedure. Use the 
negative leading eage of the square~wavefor.m at A17Z to 
avoid loading the EK6 flop. 

It i8 convenient to use a dual-trace scope from here 
a.n and display the waveform which is present at A17Z 
(see l1lustration___ ) throughout the next part 
of the procedure alo:n~ with the other wav:eforms which 
will be view.d. 

NOTE: At this point, experience indicates it would be a 
good idea to' resolde:r all joints on C2-C7 (units plugged 
in). 

DATA FLAG 

(1) Check existence elf MB pulses (Break Request pulsee) 
from pulse genercitor at (C2A4). These pulses should 

cause the delay in t«38ter to operate andret:urn MMWR 
pulses to C2-C7Y, vic! taster jack, cable I plug', and" 
taper pin block. MMWR-____ _ 

Change terminator only 1f greater than 3 volts. 

TITLE 

MAYNARD,MASSACHUSETTS 
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ENG 

IX. C. 

D. 

. " 

(2) Check MMWR pulse into PA at A2M (C1B41. Do not 
change terminator unless pulse is terrible. A2M~ __ __ 

Term 
A2S 
Term 

(3) Switch briefly to ,supply MMRD from tester 
and check A2S and 'ter.minate. CheCk A2R for 
output. A2R (+V) 

(4) Check Clr DF/BF pulses (pos) at A2R (C1B4). 
Term if necessary. 

(5) Observe, Data Flag l~lip-flop at A19X, A19Z. 
It should be set. by RDFe via A14L (C2B6) and 
cleared by clr DP/lJF front' MMWR. 

MMIOB 

Tenn 
R F 

A19X L. 
A19X I 

(Refer to sketch of IOl~ waveforms) 0 

with trace of EK6 flop on screen '(if used), 
use second trace to obl::erva output of each 0 
MMIOB bit ,imnl!d1ately ,.r1or to the inter- 1 

MMIOB OUTPUTS TO 
ACC~TOR: 

chanSIe pula.. Ignore c'the; parts of t}U! 2 
w.ve.form. with corres~~ondin9 tlTest Ace" 3 
switch equal to zero (hO") (~wn), the 4 
MMIOB bit should be grc1und on the bus. wit.h 5 
switch="l" (up) the bit, should be -3 V prior6 
to interchg. / 7 

8 

/ L 
/ I 
I L 
/ I 
/ I 
/ / 
/ / 
/. I 
/ I 

9 
10 
11 
12 
13 
14 
15 
16 
17 

E. ' SHIFT REGISTER 

j 
,~ 

with first trace and syncing as before observe the output 
of each sa bit immediasely following the interchange pulse. 
Ignore other parts of it'he w~v.form. with corresponding 
"ACe" switch:zzero (down) the MMSR bit output should be 
-3 on the appropriate pins of C2-C7. Not.e:' AS in bits 2,-4 t 
12-17 will affect modEl jlnd selection, 80 turn off MMSE I 

MMLC. • 

mOmOD!O 
EQU IP M E NT 
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IF. WRITING WAVEFORMS AT HEADS (WRTM) 

·G. SHIFTING IN TOTAL 

, ,. 

- Same syncing as befere but, with one full cycle of ER6 

'on screen: Observe SR bit 5, (11) (17) (FWD) 

0, (6), (12) (REV). 

The switches should affect, the waveforms at times indicated 

. in drawing. i 

x. Setrup to read, test read eignal, alignment of Amps, rocker, 

tfming pulses WINDOW Read in wavefor.ms. 

". XI. 

A. WINDOW OUT 

B..j: . .MARK SYNC ot1r 

DRAWN, 
P.J. Priest .' 2/28/64 mDmDII~D 
ENG 

EQU I PM ~NT 
CORPORJ. .... TION 
MAYNARD, ..... As.sAGHUSIltTT8 

THIS p~:r EMJ TIC is F URt fSH~PI ~ t)NL rr ,'Fe R T ~aSy 
-', MA Nfl- INA JCE F,UI ,P,O :::::5. TH,Il Cil~CtJ T"-" / R. 

.u. .:Ii::: '/\1-(' IN r-JAT JRE Be: S ~OJ n, I .E)T l;,II"~~~" 

> 
"U 
"U 
-< 

TITLE 

fO 

CHECKOUT PROCEDURE 

I '1-:- t~ N<3L.if", ' I' ,,,. r'-"'" "-, fU'Ce'li ; 

~~~.-4--~~-~--~4--+-4~+-,~~--~~-~i'lr ____ r-----~-----------------------------~~------
I :::0 fT1 DWG NO REV. L TR. 

atlV,1 19P4 I ~ S A 
I A-550-0-13 I ~ ~ ~S-H-E-E-T----3-3--'---O-f---3-4------~CO~cp~ID~:E----



I. 

TEST ACCUMULATOR swrl'CHES 

"UP" = 1 
. .. DN U ==. 0 0 12 13 17 1 
GNI> - ( '" :. ,"MBBI2" h 0 ~. RUN! -15 

~ ,'.'IR j ~~ ~ 8 7 ,(D2) 19 4 l FAST 20KC 
3 ="0" l/" SLOW 2 SES . 1 I - t I 

TAPE v . b ~ 
'INFO/~'+\19 ~~ 24 31 -E--. ,. 36, T~ 
PWG (D2; 0,,--" '---'V"- i • i START 

I v ;1-" 
TO UNIT . , TO GO. . 
IN GA'lES & MODE I!t" ~ GATES "(-)1 <l-t MMSE 

TO MMIOB 
_T ~,rt 
.u>i ~_ MMNR 

TAPE [ 
cINFO// MMI0B I 

() I I 
WG ,D2 -+ 1, '11(£ )r 18 

~', T JACKS f ~ }a 
ID'S ~ -

INDJ:- ~ ': 

CAT,ORS r: r 
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MMEF 
-to ; 
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~'-AC-K'-~ -, X-'---P-L-U-G-o----TLOCATION, LENGTH~ ROUTE 
----.- -.-.--_ .. -.- .-.---... _ .. - --.. -.. -.. - ·_-_·_·_--_·-1 

i 
I 

FEMALE [!J MALE 0 JL 
~:~:R 2HO:~:Pl P~N MMI~-= ~ ~~~R 12H03::~ ~~[-A~i;;-~---:~l 
= ::~E=:~ --~r-~~F: u - --= I ~;~:{~;~:: ~~ Io-~ 
---.-----.-- -- - --------.- .. ----.-----.-- .. --.---.--.----+-------------..... --.. - ----. -.... ..-.. - .. -.----r--i 

2H12X-Fl 5 MMIO-4 : 2H03M-Fl 30 ACB 11 -.-.-----f------ - -.--..... _.--.-.--.- ... -.--- --- -.---}-- ..... ---- --..... -- .--.--.... - -.-

2H13X-Fl 6 MMIO-5 I 2H03N-Pl 31 ACB 12 ---.. -----.--... ---1-----.----.. - .---... -- .... ----- - --.. -.... _"'_ .. ---- --... - .. -.---------t--. --"'- --'-"-' --~ 
_., 2H14X-Fl 7 MMIo-6 _.--L~H2.~.~-Fl 32_!,-C~_!~3 ------.;~ 

2B1SX-Fl 8 ~IO-7 .-l2~O?~-Fl 33 AC~ __ .!~_ 
. _________ .___ 2H16X-Pl 9 _~o-_~ ___ ~ _________ ~U.~3~:F~_ 34 ACB1~ __ 

_ ~ __ 2H17X-Fl 1~_MMIo-9_ _ ____ u __ ~ 2H_~3o:r-Fl 3~_~CS. l~_ 

------------~~~--- ~~---=r_i-~ - --- -------- -~:~~~=:~%~+ =E--
--'- --.--- ------- ----- - --'- ---- -- .. --.. '--'-"- ----.. - ~-~'2---- . ::~:=;i- ~!---:~~~:----i __ W!lITE __ rU.~3W~~1__ ~:: 
--.-.----------"'. _____ .. _.__ _-- ... -_-.. o· .---.. _, --o.-------.. --.. r-.. ------- -

i--------~~~~t--- -~-~-:i~=i: ----1------- -1~ I - ---
-'- 2H24X-Fl 17 MMIo-16 ---1-' .. -- ----- .. ~--.----
~--.;...-.--+-----------+--......j--,--""-,,-----.---.----~ >--. -_._--_._--- :~+------, 
r------- 2H25X-F!_ 18 ~!..~':"1.7 __ J I ____ . ____ -+-__ . ____ _ 

2H03A-Fl 19 ACB 0 I 44 : -------- 2El03B-Fl--2o--ics--i'--'-'-- ~--.---------- -------.. -- . -.. -.. -.---- 45 ;--- -- ---.. --
1--.----.. ------.- .. -I--------.---.. ~-,,-- f------. --- T-'-----

\ 2H03C-Fl 21 ACB 2 46 I 

2H03D-Fl 22 ACB--3 4-7'--··----... ·-----

2H03E-Fl 23 ACB-4=:-=:--____ ===- _____ ~~8~l~.-
2H03P-Fl 24 ACU ____ ~_ 49 ' ... __ . ___ ----1 

1----

r----

WHITE 2H03G-Pl 25 ACB 6 BLl< GND. 50 GND. 
.-------~ 

~DmDDmD ~TI~EO PIN-AMPHE~O_l:_ __ 
EQUIPMENT 
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r--------~----.------.--__.----~.-----"-T""----------...-----------

COLOR NAME PIN PIN REMARKS 
F========-=--=#~==.-:==============~=======-=:-=.=-=========4===============~===============-~--

WHI~t'E BLl< F' 2H09T'--Fl. 2H07X-F2 
~.------.----.----4-I--------------... -----_+----.- -.----------_+_--------.---+--------~ 

WHI~l'E BLK F' 2H07X-Fl. 2H05U-F2 
,.-----.-------- f--.-------------+----.. -------.----~---.------- .. -.--_+__-------~----.-

WHI~rE ERR F I 2:t:,lOT-Fl. 2H07F-F2 
- .. ----.. --.- 1----------------4------ - -------r------------.- ----+-_._---_ .. _------1 

WHI·'lE DATA FI 2H07J-Fl. 2HOST-F2 
- .. ----.--.. ,----+i----------i-------- .-.. - - .. ----.- -----+-----.... -.-.-. --.-- ..... ---------+----------.--------.j 
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