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DIAGRAMS & CIRCUIT DESCRIPTION
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Customer Engineering material for the CONTROL DATA(ED 9465
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and provides all information required to install, operate,
and maintain a 9465. '
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Publication No,. 41248800 Theory of Operation,
Diagrams, Wire Lists
Publication No. 40860200 Illustrated Parts List
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Logic diagrams represent a symbolic approach to electroaic schematics.
By using symbols to represeant building block circuits, the diagram becomes
eany to read if the reador understands the function of the symbols. In

" Control Data Carporation logle, two signals, s logical 0 ("0") and logical
1 {"1"), are the poasidble input or output conditions of & circuit. A circuit
with an outpat of 1" is "up" and a circuit with an output of "0" is "down’.
Detsdled deseriptions of logic symbols and their associated building block
cirouit cards are coatained in the appropriate printed circuit manual
(1804 and 9800 Gacd Types). Refer to the Literature Distribution Center
Catalog for the publication number and latest revision level.

STANDARD LOGIC SYMBOLS

Standard logic disgram symbols for Control Data equipment using 1604~ or
J600~type cards are inverters, flip-flops, comtrol delays, capacitive delays,
induttive dclm and line drivers and receivers.

Inverters

. An inverter is a logic element which provides an output that is an inversion of
its input. When more than oae input is provided to an ifnverter, "1's" take
precedence over "0's” and drive the output of the inverter to "0". Because

any "1" input of several inputs drives the cutput to a 0", an inverter may be
considered an inverting OR {NOR) gate when more than one input is present.
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Figure 3. AND Circuit Conventions
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KEY TO LOGIC SYMBOLS

(STANDARD 1604 OR 3600 CARD TYPES).

Flip- Flops (FF)

The flip-fep (FF) is a storage device with two stable states - desiguated as
Set and Clear - and s composed of two or more inverters. The logic symbols
{Pigure 5) are formed by the combination of inverter symbols. By convention,
Set inputs and outputs are shown in the upper part of the symbol and Clear
inputs and outputs are shown in the lower part of the symbol.

ou
SET INPUT —of KOO0 p—w ¥ WHEM SET aND
07 wnEn CLEAR

CLEAR INPYT —o KODH ptn ~o¥

{—d kone
SEV INPUTS

HOOO e SET QUTPUT

CLERR THPUY —of  ROO! pmsw» CLEAR QUTPUT

Figure 5. Flip-Flop Symbols

Figure 6 {lluatrates the interconnection of inverter symbols to form a flip-
fiop symbol. The termo numbers assigned to each flip~flop are the term nur-
bers of the internal inverters as seen by comparing the terms ia Figure 5
with those in Figure 8. Notice that the Set output is the outpmt of inverter
K001, and the Clear output is the output of inverters K000 and KODZ.
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SET OUTPUT

CLEAR
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Control Delay
A_control delay is a timing device cousisting of an H term which receivas the

-input end one or more V, Y, or N terme to provide the outputs. The H term

is essentially a flip-flop with controlled feedback and occupies an entire
printed circuit card. The cutput term(s) are inverter{s) located elsewhere

on the logic chassis. The "1 outputs from a contrel delay are clocked pulses
which are delayed one phase time from the 1" inputs. Clock inputs are not
shown on the logic diagrams for any H, V, Y, or N terms; these terms,

which control the start and duration of the delayed output pulses, may be

found in the Bquation Summary. Pigure 7 illustrates two repreaentative formse
of the control delay symbol, with possible inputs and labelled. Figure
8 shows the electrical connections for the two forms.
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Pigure 7. Control Delay Symbols
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Conmtrol delays may have multiple wputs sod/or multiple cutputs.  When a
countrol delay has multiple output terms {i. e, more than one V. Y, or N term),
ench owrput term may have a sepsrate conditioning input

Cagacitive Delays

A capacitive delay 13 used to delay the "1
are not affected by the delay. ) Capacitive delays may be active or passive,

sopat to a logic element. (07 inputs

depending upoa whether or not transistors are used as part of the delaying
circuit. Delay periods are checked by using a dual-trace scope connected to
the input and output of the delay produciag elernent. The actual connection
potats for the scope and probes vary for different cards and should be deter-
minad by referring to the Printed Circut Manual.

Active delays may be recogmzed by the circuit letter always present as part
of the card location. Pin numbers are also shown when external wiring ia
needed to connect the proper capacitance. In Figure 9, the pluggable delay
uses this wiring to coanect to capacitors on the same card. In the third
example, this wiring connects to capacitors located on two separate capacitor
cards.

2C2ma 3CI6A - 5110, 1Y 2c27C
() (4D
Q.2 jaSEC o7 pSEC 4 us
2016~ 9,0
FIXED PLUGEABLE Imq

WITW  EXTERMAL
CAPACITOR (S)

Figure 9. Active Capacitive Delays
All passive capacitive delays (Figare 10} are formed by wiring grounded

capacitors, located on one or more capacitor cur2z, as an AND input to the
affected logic element. For this reason, all passive delays show pin numbers

to provide this extersal wiring data.
{08SOLETED
@ REPRESENTAT 10M)

x28-6,7

K20-6,7

Figure 10. Passive Capacitive Delays

Capacitive delays may be ad ble or nonad ble, d. ,' ding on the card
type and/or the external wiring connections on the card. When it is neces-
sary to adjust the delay period in order to obtain specified circuit operation
(usually done by varying a potentiometer in the RC network), a diagonal arrow
is added to the delay symbol as shown in Figure 11.

A21A-3001,02

5

ADJUST  FOR 3M"
RECORD  GAP

Figure 11. Adjustable Capacitive Delays
Inductive Delays
reseiuashicddiutidns b
As inductive delay is used to delay either the "1" or "0" input to a logic
element or as & tapped delay line for timing of operations. The symbol for
this delay is an eloagated oval with a double vertical line Just within the input

ead of the oval. When used as a tapped delay line, the inductive delay is
'urmhntcd in its characteristic impedance. Inductive delays are identified

in the same manner as capacitive delays {except for the vertical lines) unless
they are used as delay lines. On multi-section cards where no identilying
circuit lefters are present, pin sumbers are shown adjacent to the input and
ocutput arrows. Figure 12 shows both kinds of inductive delays

STARDARD IMOUCTIVE DELAYS

TAPPED INDUCTIVE DELAY

-——-(“ DELAY LINE
! { ! I

"0 ¥ ird i

v
TIMED OUTPUTS

Figure 12. Inductive Delays

Line Drivers/Receivers

Voltage levels used to represent '1's” and "0's” on cables are different {rom
those used for internal logic. The level shift to and from internal logic is
made by lire drivers and line receivers. These cards may be considered as
inverting the signal electrically, but not logically. The letters commonly
associated with these cards are L & M (1604) and R & T (3000 Series). A
3000 Series Receiver may also be used to perform a logical inversion by
swapping the twisted pair wires. This usage is indicated by a circle on the
input side of the symbol. In Figure 13, "1's" and "0's" have been added to
clarify the logic states. they are not part of the symbol.

- - - R
Lns
Hfeiz}— —{s o
Q [} o] [
Figure 13. Typical Line Driver/Receiver Symbols

NON-LOGIC CONVENTION

The use of the double vertical bar, as shown in Figure 13, denotes a shift in
signal voltage level frcin that used in internal logic. The double bar appears
on the input or output side of the symbol, depending on which side connects to
the mon-logic-level signal. No particular voltage level is implied by the
double bar - only that it is non-logic.

JACK ASSIGNMENTS

Each numbered term in the logic diagrams containsg a jack agsignment show-
ing the physical location of that hardware element and the test point

(circuit section) associated with it. For some card types, the test point
letter is replaced by a pin number. For these cases, a card extender must
be used in order to test that section of the card. Also, some symbols show
no test point. This is because the entire card is used for one purpose

(e.g. a single inverter, FF, or control delay). Figure 14 illustrates the
inverter JOO1, with 2D12A representing its jack assignment.

ORDINATE (ROW) (COLUMN)

'cnm' MASBER ——-—-l I l [——————— QUTPUT TEST POINT
2

*When most or all jack assignments are located on one chassis,
the chassi bers for that ch is are omitted. All multi-
chassis devices include a chassis number as part of each jack
assignment,

Figure 14. Jack Assignment Scheme

CABLE IDENTIFICATION

Cable connections are represented by the MIL-STD- 15 symbol and identified

as to connector location and pins used, as shown ia Figure 15,

SINGLE WIRE (COMMON GROUND RETURN)

2Nz
{SHOWING PIN "M~ OF »

COMMECTOR 2412} _»_{1_1_0_]?__.

TENSTED - PAIR  TRANSMISSION LINE

-t >} —

CONRECTOR / SECOSD PN MUMBER
HUMBER (REGATIVE - BIASED LIRE}

FIRST PIN  HUMBER
{POSITIVE - BIASED LWk )

Figure 13. Cable Connections
SPECIAL LOGIC SYMBOLS

Nonstandard elements (special logic and or non-l0g2i° elements) are repre-
sented by a special circuit symbol (generalls a recrangle as shown in Figure
16). The special circuit symbol always shoas *ne svmbol designation, jack

location, and the card type. Supplemen-al infor

o0 may also be shown
such as in the case of special delay carcs ahich ate “he delav period.
For detailed information refer to the specific ¢

Printed Cirecuit or Logic Module Manual.

“¥pe in the appropriate

SYMBOL SUPPLEWENTARY

MFORMATION

Pigure 16. Symbol for Specia. Circuts
INPUT/OUTPUT DESIGNATIONS

Where several pages of logic are involved, a s»mool index and ‘erm list

(side cars) are incorporated within the manual A_s0 in certain instances

such as special card types or on equipmen:s !
exists (as for peripheral devices) input and ouzpu:

=:ch no equation S UMILAry

numbers are indicated

on each logic element as are the output des:ina-:ions of the eiements (Figure 17).

WPUT PINS

(BUSY) 1203
FUNCTION

( FORWARO) 1104 X401

INPUT SYMBOL DESIGNATOR OQUTPUT SYMBOL DESIGHATOR

Figure 17. Input/Output Designations
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DECREMENT COUNTER

The decrement counter is set by the Difference Select
input to the address and control bus. This select sets the
counter to the number of cylinders to go during a seek.

Direction of seek is controlled by the Control Select line.

As the heads move toward the new cylinder, the trailing
edge of each track pulse provides an enabling term to pulse
generator K160/161 and K162/163. This pulse generator
provides the two phase pulses necessary to decrement the
counter. As the counter counts down towards zero, inverters
1171, 1173, 1174, 1177, and 1178 decode the output of the
counter to indicate the number of tracks to go. These lines
will be used to control the speed of the carriage motor and,
ultimately, to stop the heads on the desired track.

CYLINDER ADDRESS REGISTER

The cylinder address register is set by the Cylinder
Select input to the address and control bus. The number
stored in the register indicates which cylinder the heads are

currently positioned on.
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.select or if a forward seek error occurs.

‘

HOME CELLIL

The home cell is a photocell which receives light if
the heads are positioned on an illegal cylinder (less than
cylinder 00 or more than 202). This signal is used to
detect a seek error or to position the heads on cylinder

00 during a return to zero seek or first seek.

DIRECTION CONTROL

The direction of carriage motion is controlled by the
forward FF. The FF forces forward motion when it is set by
of the following:

1. Heads unloaded and first seek,
2. Home cell lights while driving in reverse.

3. After a seek has been completed.

The Forward FF is cleared by:
1.  Return to zero seek.
2. Reverse seek command.
3. After heads are loaded during first seek.

4. When heads are unloaded with motor off.

The Reverse FF forces reverse motion by clearing
the Forward FF. The Reverse FF is set by a control
It is cleared at
the end of the reverse seek or upon completion of the seek
error recovery.

The RTZS (Return to Zero Seek) FF is set by a control
Setting the FF clears the For-
RTZS

select from the controller.
ward FF to enable reverse drive to the home cell.
FF clears when the home cell lights.

The slow FF is set when tracks-to-go are less than
sixteen. The output of the FF acts on the motion circuit
to prevent the carriage from moving faster than 6 ips.
The FF is cieared by any seek command.

Stop FF commands the carriage to stop. As the
decrement counter counts down during a direct seek, the
output of 1177 goes to ""1" on the trailing edge of the next
to last track pulse (that is, when T<2), On the leading
edge of the next track pulse, Y243 goes to "1" to complete
the AND gate to set the FF. The FF is cleared by an
any seek commmand or a motor off and heads unloaded

condition.

First Seek FF is used to initially load the heads.
This
sets the forward FF. When the heads are loaded, the
Note that the First Seek FF is also

set if a seek error occurs during a forward seek.

When the disks come up to speed, the FF sets.

Forward FF clears.

Seek Error FF senses an error if the home cell is
uncovered during a direct seek. This returns a selected
The FF is cleared
upon receipt of a return to zero seek command or power
off seek,

seek error signal to the controller.

DETENT

The Detent FF (K212/213) controls the detent pawl
which locks the carriage on its specified track. When
the FF is set, cards LL200 and 1.201 are turned off. This
deenergizes the detent coil, allowing the detent pawl to
Normally, the Detent FF is set by the
1t is

engage the gear.
trailing edge of the last track pulse during a seek.

also set when the disks are not up to speed and the carri-
age velocity is less than 2 ips.
ing

This prevents head scor-

Upon receipt of anyv seek command, the FF clears.
This completes the AND gate into card L.201. Turning
on the card applies a high current through coil L210 to
After
Card

1.200 then controls current through coil L.210 to hold the

quickly pull the pawl away from the gear teeth.

2 ms, the Y312 term into card 1.201 goes to zero.

detent in its retracted position.

ON CYLINDER

The on cylinder signal informs the controller that
the heads have reached the addressed cylinder. This
signal is returned to the controller via T202 10.2 ms
after the Detent FF sets.

TRACK CELL

The glass timing disk has 203 slots on its middle
ring to indicate cylinder position. As the heads move
across the disks, the timing disk rotates. Each time a
slot passes the track cell, allowing light to hit the cell,
the output on ONA Y244 goes to "'0" and Y243 goes "1".
As the cell goes dark, the input to 1203 from Y244 goes
toa 1" after 4 usec. ANDing the outputs of Y244 and
1203 provides a 4 usec trailing edge "1 pulse to decrease
the decrement counter and partially enable Detent FF.
The ONA outputs are also used to partially enable the

Stop FF.






|

|

a ~2y

(seLecT 019 3 Y 2
DI6-9
o SEEK_ERRCR E—) $101-34 1
(nrzs)xzo!__,]" = (e f“‘ > ic0-34 (HEADS LOADEDI1207 (TR OMIL205
(az29- ’“3 S )>J 1226 [ Fa {023-6)
-c2 ~ 1c0- €01 12
e e TR e
2 Li01- 37 o 204 orikz0
(A31-11) (A28-10) c37-10)
wousceLvas | 207 R caon (Hcmunmmy 208 490 !
241 | reor | pe—— e — e 01120
(FONE T CE'LL)xzoo (829-5) w04 K215 ) (013-12)
36-5) | — ,“04 25 &nw X3i5 (FIRST sswx:or
SEEK ERROR|i2 | Te2oeL *¢ £ ceLe I 02056 c3ea Az-idb 1] FORWARD
2 > Y20 o L
7| x204 ! [ 'o oozjj OP\B —,.34,\ 4 1220 |40 m 3 L1309
. c32 v - 2usec — | 131062 FE NS .
K214 | | (MTR CFF DED) 1208 — sy K201
(MTR OFF)M203__T,| K205 K215 Te20i-¢ 123071 J104-25 20 r EhDs uncon o (cao- L
- - LOADED)T 03
(a2s-6) 1 | ¢ ! 1209 X34 1308 S 1308 oue ceLL) 1201 bt D
s T ILA | e 28 k2ol e €333 020-3 309
D24A T20: [ 7{8 1226 103
(RTZS) a0z 1,0 O 4 K2i2 (c:s«mo_@' 108 i
(A29- 2)—ina (WEADS LOADED) 1207 (HEADS LCADEDIM204 2usEc 184
(HOME CELL)T2{9 c29c 1227 (823-7) (azem g ci;:D: —
(REV):’,?[J‘) 5T l—x—zzs Ezzg»s {CONT. s:uzmz;) , RTZS 1203 (FIRST SEEXIK201 ! 7230 Jl4i04-78 ,*03 NN KO2 F—'f_'—'
2 L' I ’Kz“ J S— N 907 (A31-9) " AD-005 T e e e A +20x
(c28-5) I30e lNTi‘Sc)::cis) k202 [TI223 AD D05 | 24 'Z: [_ m“ SR04
A29 836-5 c2ra ° !
o 2 (PRE-SECTOR YOO = - 1104~
~ —_———— (FIRST SEEKIT212 o R ;;———-»@—‘ﬁzoz vaoe | '€ 1yos-x -
| | (A33-12) (HOME CELL) I201 pzo-s 7F ) JAF -A23 . —{’-(E“ AL
| Tozogr 2XP 910428 Lzl Y201 | 58
\ 2SEC P cRt
| TRACK ! —L A:u (CONT):ovq E-SEC c‘a)noz 1 {:S, )
\ Ak 1 o, ogzz:L\ 7244 K160 010-T) (ANY SEEK)I218 !
| | wr T Py X212 (R(Eﬁsﬁacé) (c36-11) FAN
i J230- N ! Késo ) b e e e e
| 18200~ jrod27 K21z (RTZSIK203 i asmiz 'y REVERSE
[_A >‘—>, > A\ (Azs-12) (seex erromca08 O k214 [—>I320 i
——— e — —— B D3] (FIRST sEEK)IzIz) psee —l:’) cz8
(A33-¢) = ke
s 1226
- 4
Pozwoé)n Jroa-za ) e C
25 8l7]9
(DETENTIK213 SuPPLy A 3; (ROWE CELLClSXZOO) o
(€38-10) AuD FIRST SEEKII2100 (YZOS (SPEED) .
(C31-8) A2 -11) MTR. OFF & HD UN
| SLOW 1309 (SEEK ERROR)K205 4pSEC - v Ll“::ﬁlss)
(SLOW COMMANDIT173__2 |, 130 (€32-10) “
C34~ > k210 > (FAULT) K400
8) T k305(2) - (ON CYLIT221 (013-51
B30 cson . (c29-2) (FAULT SWITCH) M4!3 i .
8 1306 STOP) K209 (808-2 ¥
e L1213 1300 (c3r-1 )
= G K313 K216 > T008
N (D13-6) (SELITIOIS 12 -
ey (D16-12) az7 Comem
seEnIae K312 12 (TRACK PULSE)T203 ’ (ROROOI G T o) w217 -
(FIRST SEEK) K200 (sToP cwumn‘mﬁ AST-L (vesixes (ég;gé?)
- i
(A31-4) (rrzsIn008 (028-11° T200 oo AC42-12) (e23-11) ‘_I_ 1453 o
5 (TRAck PULSEY243 ansEc x208 (ROWE CELI Y242 enns = K215 g
(CoNT (A34-9) [P mDEn)xzov T204
s(et;.z);:(:‘zz.'; 1} stop (TRACK szsz)zzrc; (829-10) K400 ]
2 d s 17 J101-88
teonT seuzozs Kzos B = Y221 o >
2711 R 2 5i00-58
(Fwp sssn;xrozg . 37 e 1459 s | e |
22-8) K209 > 312 -
(1;*011:75 0 12 >80 K210 ¢ | A cze:‘ 2 eees !
€34-12) ANY SEEK 8 1487 I Jieis .
(SPEED) Y205 2 L3 (SELECTIIOIB *
_ (coNT. ssumm (A26-10) »L301
) (ve<2)k307 7] K212 DETENT e [ 1302 (D13-8) q
e e I T (SEER ERRORIK204 !
c34-1) c3s e (c32-8)
_____ . (REV szz(x) RO05 (HEADS umonsmxzos 1 8 | x213 : - - (STOP' K209 b
——————— cie-s C31-5) s 1 1320 (e37--5)
-, 222
VAN o ouaten | (Finst ’E“"“‘:) xzor N ¢ et e ——— 1
. J03-J [ J104-43 A288 c - i e -
|9230-K Kos \ A288 uTR OFF p23c a0A K304 1 !
6 I} Qol
| - L201 |—o { Al ] M203 1205 5 Te08 ' P> s20x ! B
I+zov | \ o 5 ot MTR OFF B HEADS ) 1 100,55% 200 !
i v UNLOA )
| { I K205 k200 X207 LoRDED | 8 a0x 43v,10% !
| ko3R  yo3-w ! Kol | 12K !
‘ . | E—
: T8320-5,6/ L Ala 0 | ! i
\ - i " slod . ! +24V s | i
UN € J104-32 -
| voros] ! iz Mo 12,30 g ] i
842-10] N P270-

5200 4230-v  4104- 28 ! ! 50 o | 1
| Y 104-20 i3 C31A 829 2 s | > +20% L210 | ]
! T8320-4 i DETENT

2 1.2K
| Te320-2 HEADS I Ko . t coiL | ]
LOADE|
lTaszo 10 o ; si0Q ; I i
230~ ! i
4230~ xI DS302A i NOTES: | e i ' | !
J310-4 J104-36 ) orT ]
| TOOS
{ ioos /\ NOT N LOGIC, FOR REFERENCE ONLY LA = : i
| ‘
s L2 : A\ Pra InsTaLLED sEFoRE S/N 3981 e e e e . 1 4
" CFETTTT T Apmme et Ty —
| s, R e 420V S/N 7493 AND BELOW N
I nx ! +5.6V D31 S/N 7500 AND ABOVE. HAEREIFST TITLE TRSTTT
| | /A\ NOTIN UNITS $/N 7499 AND BELOW. 9465
/A ONA s/n 7495 AND BELOW. B PERIPHERAL EQU'FYEHT DI : ACCESS CONTROL P s . R
PHERAL EQUIPYENT DIVISION 454807
T
DRAWN |sHeer 3

?



v A9y

9-1

SPEED CELL

The glass timing disk has slots in its outer ring used to
indicate speed of carriage motion. As each slot permits light
to hit the speed photocell, the leading edge of the pulse out of
ONA Y321/322 is used to initiate a timing chain gencrator
composed of FF's KBOO/C;OI and K302/303. The outputs of
these FF's are applied to three UAB delay cards: Y305, Y306
and Y307, 1If the speed is low enough to allow one or more
of these delays to time out, their associated inverters will
output a "1'" to signify head speeds of less than 15 ips, 6 ips,
or 2 ips. These outputs are applied to the set inputs of V<2
FF K306/307, V<6 FF K308/309, and V<15 FF K310/311." The

outputs of these FF's in turn, are used to control carriage motion.

MOTION

The printed circuit motor which drives the carriage is
controlled by an H-switch consisting of Q03 through Q06. The
motor drives forward when the AND gate into L.300 is made.
Operation of the circuit during a forward seek is explained
below.

Upon receipt of a forward command, the Forward FF
(K206/207) is set; the Detent FF (K212/213) clears to pull
the detent pawl. The direction of seek is sensed by 1305 and
1309; all inputs to 1305 must be "'0'" to drive forward. Since
velocity is 0 ips at this time, 1305 outputs a ""1" and forward
motion starts. (I309 in the reverse circuit operates in a similar

manner; if all of its inputs are "0'" the motor drives in reverse.)

Rate of motor acceleration is controlled by the Not
Max Drive FF (K212/213). When the FF is cleared tran-
sistor Q02 is turned on to permit high current flow through
the access motor's H-switch, this causes maximum ac-
celeration or, in the case where opposing current is enabled,
maximum deceleration. When a seek starts where tracks-
to-go exceed 4, the FF clears after delay Y312 times out;
the delay permits the detent pawl to clear its gear.

Assume a full 199 track seek. The motor accelerates
to a full speed of approximately 35 ips until there are less
than 64 tracks to go. The output of 1305 goes to "'0"' when
T (tracks-to-go) is less than 64 and V (carriage velocity)

‘is greater than 15 ips. At the same time, the ''1" input

to 1310 in the reverse drive circuit causes opposing cur-
rent to flow through the H-switch. The motor is then
rapidly braked to 15 ips. When V is less than 15, the Not
Max Drive FF sets to turn off high current. The 15 ips
speed is maintained by serving the motor; 1305 and 1310
alternately output ""1's" and "'0's" to maintain a constant

speed.

When tracks-to-go are less than 16, the slow FF sets,
The Per Dy Brk (Permit Dynamic Braking) FF (which was
set at the start of the seek) enables the AND gate input to
1310 to again apply reverse current. At the same time,
Not Max Drive FF is again cleared. Therefore, the motor
is rapidly slowed to 6 ips. When the speed is less than
6 ips, Not Max Drive FF sets, while Per Dy Brake FF
clears. Speed is maintained in a "hit and coast” manner.
That is, 1305 turns on the motor when speed is less than
6 ips, then turns it off when speed exceeds 6 ips.

When tracks -to-go are less than 4, 1311 sets K304/305.
The motor is again dynamically braked until speed is less
than 2 ips. Note that the braking action is now low current
since the Not Max Drive FF remains set. Speed of 2 ips is

maintained in a hit and coast manner.

The trailing edge of the next to last track pulse causes
a stop command which combines with the leading edge of
the last pulse to set the Stop FF.

Detent FF sets on the trailing edge of the last track
pulse. The circuit consisting of 1320 through 1324, and
delays Y330 through Y332 provide a motor stop pulse. In
a forward seek, after the Detent FF sets, a 2 ms '"'0'' pulse
delayed by Y331 from 1323 is applied through inverters to
cards L301 and L302 to stop the motor by the time the

detent pawl meshes with its gear.

Operation of this circuit during a return to zero seek

is as follows:

1. With RTZS FF set and Forward FF cleared, reverse
drive is supplied by the "1" output of 1309. Ac-
celeration is retarded since Not Max Drive FF is

set.

2. Speed is maintained in a hit and coast manner at
6 ips by the V greater than 6 term that is applied to
1309.

3. When the hume cell lights, the RTZS FF clears and
Forward FF sets. The output of FF K314/315
forces forwarddrive back to cylinder 00.
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FAULT

The Fault FF K100/401 is set and returns a Data Un-
safe signal to the controller if one of the following mal-

functions occurs:
1. More than one head is selected.
2. Both write {or erase) and read gates on.

3. Erase driver on without write driver on,

4. Erase driver on with either both or no write driver,

5. Read, write, or erase gate on while not on cylinder.

HEAD ADDRESS REGISTER

The head address register consists of FF A400/401
through A416/417. The output of the register is applied
to the 10 head select cards (G40-) to control which head

will read, write, or erase.

One method is
When this line is up,

The register may be set in two ways.
by means of the Head Select line.
the address and control bus directly sets up the register
to select the desired head.

If it is desired to select the heads sequentially on a
cylinder, the Control Select line and bit 3 of the address
bus is used to initially set the register to zero.
a head advance signal may be applied to Y405 to increment
the register to the next head.

In either method, the timing pulse generator consisting

of FF K402/403 and K404/405 provides the enabling pulses
to transfer the count in rank I to rank II of the register.

Thereafter,

READ CHAIN

The read chain consists of cards A440, A441, D400, L402,
and T401. The analog output of the selected head is applied to
the ATB gated read amplifier, then amplified by the EUC
differential amplifier A441. Shaper D400 converts the analog
input fromthe heads to a square wave output, If the read mode
has been selected, the OVA pulse shaper gates the square wave

output to T401 for transmission to the controller.

WRITE CHAIN

Erase enable is applied to AM- erase driver G410/411
via 1440 and 1441. In order to write, a write enable must be
applied through 1442 to UKB toggle M415.
in the form of data pulses, is applied to UKB toggle M415
via R400. The UKB switches state at the leading edge of each
write data pulse; its output is applied to AM- G412/413,

Write information,

Write current is then allowed to flow through the head selected
Outputs of both AM~ drivers
are applied to AND card Y403 to check for any unbalance of

by the head address register.

the output voltages.
Fault FF K400/401.

(If there is an unbalance, Y403 sets the

. e R s R
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GENERAL

The power supply is completely solid state to pro-
vide low dissipation and high reliablility to the
operating system. The power supply provides an ad-
justable +20 vdc to the logic chassis, +24 vdc and
+20X vde to the access motor and detent solenoid,
40 vdc to the Write circuit and dynamic braking
circuit, #20Y vdc to the power sequencing circuit,
and 24 vac to the brush motor circuit.

The main power supply is supplemented by an auxiliary
power unit which provides +5.7 vdc for the fiber op-
tic source lamp.

These voltages are sequenced and coupled to the re-
lated circuit in such a way as to prevent improper
head loading, track accessing, or disk movement.

DC POWER CIRCUIT

The 380-volt input power is applied through the MAIN
POWER circuit breaker to the logic chassis fans,
power supply fans, and the spindle drive motor, M360.
The 220-volt input power is controlled by the DC
POWER INPUT and MAIN POWER circuit breakers and is
applied to the ferroresonant transformer TOL.

Since TOl is a ferroresonant transformer, Eﬁé'vbltagé
developed in the secondary windings tend to vemain
constant, regardless of the voltage variation of the
applied signal or the load applied to the secondary.
The voltage developed across the secondary of TOl is
coupled from pins 8 and 9 to the primary of trans-
former T02 and rectifier diodes CRO1, CR0O2, and CRO4.
Also coupled from pin 8 is 24 vac which is supplied
to the brush motor circuit.

Rectifier diodes CRO4A and éROAB, and rectifier diodes
CROLA and CRO2A develop +20 vdc and —20 vdc, respec~
tively, at their junctions. Capacitors COl through
C04 ard chokes LOL and LO2 filter the voltages before
they are supplied to the logic chassis. Rheostats
RO3 and RO4 are used to adjust the voltages to their
proper levels. RO1 and RO2 are bleeder resistors.

The voltage applied to the primary windings of trans-
former T02 is coupled to the secondary. The second-
ary voltage is applied to rectifier diodes CRO3A and
CRO3B which develop +40 vdc at their junction. Ca-
pacitor CO7 filters the voltage before it is applied
through relay KO5B to the read/write/erase circuit

in the logic chassis. Also developed at the junction
of CRO3A and CRO3B is +40X vdc which is applied to
resistor RO8.

Resistors RO7 and RO8 form a voltage divider. The
+20Y vdc developed at the junction of rectifier
diodes CRO1B and CRO2B is applied to resistor RO7.
The junction of resistors RO7 and RO8 is driven to
approximately +24 vdc. This voltage is applied to
the H switch and detent circuits for transistor bias.

The +20Y volts at RO7 is also applied to filter ca-
pacitors €09, Ci0, and Cll. Resistor RO6 is a bleeder
to discharge the capacitors once the unit has been
turned off. The filtered +20Y vdc is used for power
sequencing of the umit.

FIBER OPTICS POWER SUPPLY

The secondary voltage of transformer TOLl is coupled
from pins 5 and 7 to rectifier diodes CRO1A and CRO1B

in the fiber optics power supply. Rectifier diodes

CRO1A and CRO1B develop +5.7 vdc at their junctiom
and apply the voltage to filter capacitors COl and
€02 and filter choke LOl. The filtered voltage is
coupled through rheostat RO3 to the photocell lamp.
Resistor ROL is a bleeder to discharge the capacitors
once the unit has been turned off.

POWER-ON SEQUENCE

Sequencing of power within the power supply is accom-
plished by seven relays. This sequencing is necessary
to prevent damage to the heads and/or disks and to
ensure proper control of the actuator mechanism by the
logic.

Motor sequence relay KOl is energized when the unit
receives a sequence in from either the conmtrol unit
or the previoys storage drive on the line. If the
disk drive unit START switch is not lighted (S301
set to OFF), the sequence out level is applied to the
next storage drive. This sequencing of the storage
drives is necessary to prevent loading of the primary
power source.

Assume that a Power-On command is received from the
control unit and the START switch (S301) is lighted.
The +20Y vdc is applied through connector JO3 to com-
plete the path and energize relay KOl. When relay
K01 is energized, contacts 1 and 7 close to energize
relay K02, When K02 is energized, contacts 3A and
3C close to supply +20 wdc to the logic chassis, and
contacts 4C and 4A close to supply -20 vdc to the
logic chassis.

Relay KO1 also completes the path through contacts 3

and 9 to energize relay K04 (assuming the disk pack
is on, both top covers are closed, and the START
switch is lighted). Contacts 2 and 5 of K04 open
and remove +20Y volts to the brake solenoid, L300.
This causes the pawl to free the spindle and close
the spindle interlock switch, $333. Contacts 2 and
8 of K04 close to provide +20X to the sector sole-
noid, L301. The solenoid energizes, swinging the
sector sensor assembly into the disk pack, thus
closing the pack cover on switch, $334.

With switches $333 and $334 closed, a path is com-
pleted to energize relay K03. KO3 contacts 3A/3C
and 4A/4C close to apply power to the spindle motor,
M360. KO4 contacts 1 and 4 open and apply an output
signal indicating that the motor is on. Contacts 1A
and 1C of K03 close so that power will be applied to
the head latch solenoid, L200, and the cam latch
solenoid, L201, when the disk pack is up to speed.

When the disk pack reaches approximately 50 rpm, re-
lay RO5B is energized. Relay contacts 2 and 8 close,
supplying +40 vdc to the Write circuit.

At 80 percent of the rated speed, the logic completes
a circult to energize relay KO5A through J03-X. When
this relay energizes contacts 1 and 4 open and a sig-
nal is applied to the logic, indicating that the pack
is up to speed. This signal is applied to a 52-sec-
ond delay card which allows time for the air to be
purged from the disk pack area before loading the
heads and for the brush assembly to complete a clean
cycle of the disk pack., Relay contacts 2 and 8 of
KO5A close to apply power to the head latch, L200.
Once the heads are loaded, the solenoid armature holds
the heads loaded.

POWER-OFF SEQUENCE

Power in the disk storage drive can be cycled off in
any of three ways: from the START switch on the disk
storage drive operator control panel, by opening ei-
ther top cover, or from the control umit. it is as~
sumed that the purpose for this Power-Off sequence

is to change packs. The sequence is initiated when

_ START switch 8301 is pressed, opening the contacts

of $301A and breaking the circuit that holds relays
K03 and K04 energized. The following events occur:

1. KO3 contacts 3A/3C and 4A/4C open and remove
power to the spindle motor, M360, (rotation
begins to slow).

{continued)
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Power-Off Sequence (cont'd)

2. KO3 contacts 3B/3C and 4B/4C close (partially
completes circuit that will later dynamically
brake the spindle motor).

3. K04 contacts 1 and 4 close and signal logic
that the spindle motor is off.

4. K04 contacts 2 and 5 close (partially complete

circuit that will energize the brake solenoid
when spindle motor speed is less than 50 rpm).

5. KO3 contacts 1A and 1C open to remove power to
the head latch (L200) and cam latch (L201)
solenoids (heads unload and carriage starts
retracting). v

6. KO3 contacts 1B and 1C close to energize relay
K06. - -

Energizing K06 closes contacts 2/8 and 440 vdc is

applied to the windings of the spindle drive motor.
This causes a magnetic field to form. The field
opposes further rotation and the motor speed slows
rapidly (dynamic braking).

When the logic senses the spindle motor speed is less
than 50 rpm it de-energizes relay KO5B.
the following events:

This causes

1. KO5B contacts 2 and 8 open, rewing +40 vdc
to the Write circuit.

2. Contacts 3 and 9 open to remove the +20X volt-
age to the sector solenoid, L301, and the ac~-
cess motor H switch (prevents further movement
of the carriage). -

3. Contacts 1 and 4 close to energize the brake
solenoid , L300, so that the pawl on the spindle
lock assembly engages the spindle lock disk to
hold the spindle stationary. .

4. Contacts 1 and 7 open, de-energizing relay K02,

Vhen relay K02 de-energizes, contacts 3A/3C and 4A/4C
open, removing +20 vde to the logic chassis.

DETENT CIRCUIT

Upon receipt of any seek command, transistors Q01 and
Q07 are forward bilased and the transistors are gated
on. When the transistors are gated on a high cur-
rent pulse is applied through the detent coil 1210
which quickly pulls the detent pawl away from the
gear teeth. After approximately 2 msec transistor
Q07 is gated off. Transistor Q01 remains gated on
to provide holding current for the detent coil umtil
a detent command is received.

The holding current flows through resistor R13, re-
ducing the current to approximately 2 amps. When the

_ detent command is received, power is removed from the

base of Q01 and current flow is stopped. In approx-
imately 2 msec the spring-loaded pawl is pulled into
and engages the detent gear.

PRINTED CIRCUIT MOTOR MOTION CONTROL

The printed circuit motor, which moves the cé}iia'ge
drive and positioning mechanism, is controlled by a
5-transistor switching circuit. By controlling the
transistor selection and the amount of current through
these transistors, the motor is driven fast or slow in
Transistors Q03 and
Q06 are switched on for a forward operation, causing
the printed circuit motor to drive the carriage for-
ward, Transistors Q04 and Q05 are switched on for a
reverse operation, connecting the switching circuit

in such a manner as to allow motor current flow in

the reverse direction.

the reverse or forward direction.

The five transistors (Q02 through Q06) are normally
gated off by the +24 volts applied through resistors
to each base. Emitter voltage, applied to the PNP
transistors, is supplied by the +20X voltage source.
The base bias voltage is greater than the applied
emitter voltage to assure that the transistors are
cut off when not selected. When a move command is
applied, the base resistors complete a voltage di-
vider resulting in a forward-biased transistor.

Resistors R29 and R31 prevent overdrive of transistors
Q03 and Q05 respectively. This allows the amplifier
card inputs to the switching circuit to drive both
switching transistors (Q05 and Q04, or Q03 and Q06)
in parallel, even though the emitter reference volt-
ages are different. The values of R29 and R31 are
selected to provide equal drive to the parallel-
switching transistors.

The magnitude of current in the printed circuit drive
motor is determined by the power supply voltage and
the total effective series resistance in the circuit.
The voltage supplied to the switching transistors is
fixed, but the total circuit resistance during the
high current drive, excluding the saturation resis~-
tance of the switching Vtransistors, is approximately
2.5 ohms, After the current is reduced, the total
circult resistance is approximately 12.5 ohms.

The use of series resistor R17 during slow speeds
prevents excessive current and motor torque when

not needed. Slow speeds are maintained by servoing
and not current limiting. Circuit breaker CBO7 pre~
vents sustained high-level currents from damaging
the printed circuit motor.

Assume that a forward move command of greater tham
"64 tracks is received; ground is applied through pins
P and S of power supﬁly jack JO03 to bias on the re-
spective transistors. The Fast command or ground
level applied to J03-P turns on Q02. The ground
level applied through J03-S forward biases Q06 and
Q03. Electron flow is through parallel resistors
R32, R33, and R34, through forward biased transistor
Q06 to the one side of the printed circuit motor.
From the motor, electron flow is through resistor
R20, forward biased Q03;, and forward biased Q02 to
420X vdc. With electron flow through Q03 and QO06,
the motor is driven forward. Transistor Q02 shunts
resistor R17, resulting in maximum current £low
through the motor and consequently maximum motor
acceleration. When the Decrement counter indicates
less than 64 tracks remaining, and if the carriage
velbcity is greater than 15 inches per second, the
following occurs: B

1. Q03 and Q06 are switched off and Q04 and QUS
are switched on (Q02 remains on). The reverse
current through the motor causes the motor to
slow the carriage dowm. -

2. When the carriage speed has slowed to 15 inches
per second in the forward direction, Q02, Q04,
and Q05 are turned off. tC

3. From this time until the Decrement counter in-
dicates less than 16 tracks remaining,v current
pulses through the H switch are used to sustain
15 inches per-second carriage speed.

4. With 15 tracks remaining, Q02, Q04, and QOS5
turn on (Q03 and Q06 turn off), and again the
motor 1s used as a brake, slowing the carriage
to 6 inches per second.

5. At 6 inches per second, Q02, Q04, and Q05 turn
off and current pulses (through R17, Q03, the
motor, and Q06) sustain a carriage velocity of
6 inches per second. .

6. With 3 tracks remaining, Q02, Q04, and Q05 turn
on and Q03 and Q06 turn off and slow the car-
riage to 2 inches per second.

7. At 2 inches per second, Q02, Q04, and Q05 tumm

- off and current pulses (through R17, Q03, the
motor, and Q06) sustain a carriage velocity of
2 inches per second. .

When the selected track is reached, the sprin.g-loaded
pawl is dropped.
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COUNTER
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SLOW

STOP

DETENT
REVERSE
ON CYLINDER
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D TRACK
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FORWARD DRIVE
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ON CYLINDER
& CONTROL k~—————-LAST POSSIBLE OCCURRENCE

HEAD SELECT —>! J&—— 1.2 4 SEC
READ GATE L L
.

[
t
INDEX OR
SECTOR —m

RN S
S,
e

TOLER- ! TOLER-
ANCE SYNC ADDRESS HEAD SYNC DATA & CHECKWORD END OF ANCE
CAP#1! JPATTERN| U | L | C GAP |PATTERN /f RECORD | GAP#: 2
SECTOR FORMAT i 1 7
! €0 BITS , 36 BITS | 36 BITS TOTALI 60 BITS ' 36 BITS BITS 4+ 12 BITS-CKWD ! [R-118 i I76 BITS !
N
Y
ADDRESS FIELD — UPPER ADD, i2 BITS DATA FIELD

LOWER ADD. (2 BITS, CHECKWORD 12 BITS

DATA & DATA CONTROL TIMING FOR READING ONE RECORD

READ SECTOR l

' READ GATE [ L
i 1}
g i
WRITE GATE i ! f ERASE T0 R/W GAP ——>]
| | ! 1
i i H ! &
i ' i !4— BITS
ERASE GATE : 3 J = ;
§ i i
§ i i i
INDEX OR 1 ! i i ' 1
SECTOR : : : : }/ /( ! '
] i i 1 i i
i | i § § i
! TOLER- 1 i ! TOLER~- |
ANCE SYNC ADDRE! HEAD SYNC DATA & CHECKWORD |END OF ANCE
GAP# 1 |PATTERN| U | L | GAP |PATTERN /¢ RECORD | GAP#: 2
SECTOR FORMAT T v o}
60 BITS | 36 BITS | 36 BITS TOTAL | 60 BITS | 36 BITS l BITS +12 sn*s—can’ 1 BIT lne BITS

S/

;_W._J U
Y
ADDRESS FIELD- UPPER ADD. 12 BITS, DATA FIELD
LOWER ADD, 12 BITS, CHECKWORD 12 BITS

' DOUBLE FREQUENCY RECORDING
, (READ DATA), THE HIGH
e S JOLERANCE (£i200s"
200NS —»f  fe- | 400NS e fe— goz%st {+ 240NS), DO NOT APPLY TO
250 NS 1% THE SAME 'OR ADJACENT CELL

, DATA & DATA CONTROL TIMING FOR WRITING ONE RECORD 4394 ’
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.
+1 cos
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Lot .
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T isur o ToiuF
20V . ‘
4 =
= PIN3,6,7,8,8,02 =
+1lcoz Lcoe 1 co?
NISUF TO.4UF o
% Tenoe 2ov o
Lo& 103
100Uk 100UH o 4.5
. X
N
: +lcos
~E.8UF -
117
v .
> —20v

IR

NOTE .
/I\ PNP GERMANIUM 80220101, - ’
/2\ ZENER 30240118,

/3\ uPN SILICON 50220600, -

+12V VOLTAGE REGULATOR
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PART 2

CARD PLACEMENT

Card Placement information
for the 9465 will be found
on Page 1-11 in this manual.
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DESCRIPTION OF WIRE LISTS

The two types of wire lists are:
1. The line printer format which shows logic wiring.

2. The corporate (typed) form which shows non-logic wiring.

LOGIC WIRE LISTS

The following is an example of the logic wire lists with an identification, and an

explanation of the columns.

Wire
Identification Wire Origin
Pin Number
Wire } Component Twisted
Length Code Pair
Wire Destination Color
Location Code
Wire Origin Wire Destination Wire Change
Location Pin Number Size Order
K10310 06 AlS8 07 0O B811 04
K10311 0s B1l1 04 0O B2GC 05
K10312 03 B20 05 0 B22 06
10320 C4 Al8 08 0 Al3 11
600300 2T J104 33 X A38 12 20 4 0970
600310 25 J104 34 X A42 Q6 20 4 0970
600320 25 J104 35 x A42 12 20 4 0910
600330 58 J104 136 X A28 09 20 4 0970
600340 15° J104 137 X SHIELD E S 0970
600350 i5 J104 138 X AQ?2 01 24 E 0 0970

Wire Identification

If the first term in this column begins with a letter, the wire originates at a logic card;
the letter and the first three digits represents the logic symbol of that card. If the

first term begins with a numeral, the wire originates at a point other than logic, for

S
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example at a switch or resistor. A sequential advance in the second to the last digit
indicates additional inputs to the same card.

A sequential advance in the last digit indicates the interconnections of an AND input.

K10310

K10311 » Three input AND to K103
K10312

K10320 - Single input OR to K103

Wire Length

This column gives the wire length in inches.

Wire Origin Location

This column locates the origin of the wire on the logic chassis. Wires having a common
signal at two or more locations are interconnected in series. In the sample, the first
three wires shown have a common signal, The Wire Destination Location of the first
wire becomes the Wire Origin Location of the second so that the series string is from

Al8 to B11 to B20 to B22, Note that the first four characters of the Wire Identification

terms are the same for the three wires and that the sequencing is from 10 to 11 to 12
in the last two characters.

Wire Origin Pin Number

This column identifies the origin pin or terminal of the wire,

Component Code

This column identifies the components that are located in the Wire Origin Location
column. The code letters are identified as follows:

0 - Logic Card
R - Miscellaneous Component {Switch, Resistor, etc.)

¥ - Jack

Wire Destination Location

This column locates the destination of the wire on the logic chassis.







Wire Destination Pin Number

This column identifies the destination pin or terminal of the wire.

Wire Size

This column identifies the size {(AWG) of the wire,

Twisted Pair

When two successive wires have the same letter in this column, this identifies them

as a twisted pair.

Color Code

Solid colored wires are identified by a one digit number in this column. Multicolored
wires are identified by a number having two or three digits. Each digit of the number

identifies one of the colors. The code numbers are identified as follows:

0 - Black 2 - Red 4 - Yellow 6 - Blue 8 - Gray S - Shield
1 - Brown 3 - Orange 5 - Green 7 - Violet 9 - White

Change Order

This column identifies the engineering, field, or publications change order that

affected and/or altered that wire,

3~-iv






NON-LOGIC LISTS

e e WIRE LISTING L
TER DIVISION | MEET  OF

CORDUCTOR] FIRD | SAUGE | GOLOR | LENETH
IBETNT. G, | (REF) [ (REF) |(APPRO

DEBTINATION

20 Lap | 2¢ lges | o3 08
ar ta2e | T Igea ] o3 X13 | [ 09
22 |29 203 | 03 X14 03 X14 98
22 120 83 | 03 X15 03 13 08
24 120 993 | 03 X18 03 X8 08 .

Wire lists other than logic are on a standard corporate form. The remaining
colums of the form contain information NOT normally applicable to
field usage and therefore are not explained.

The other columns indicate;
Gauge (Ref) - Size of conductor (AWG)
Color {Ref) - Color information

Length (Approx) - Length of conductor in inches

Origin - Origin point of conductor
Destination - Destination point of conductor
Remarks - Useful comments

in‘mu}.ti-digﬁ color codes, the first digit denotes base color and the remaining digits
denote tracer colors. The color codes for the non-logic lists are the same as those
for logic wiring.
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6 | 8 | : /3\
6A 9 17 COND 7 |  COND 8
68 SHIELD| 16 COND 9 f COND 10
7 10| 24 4 | 1% ] p220 6 1 f, COND 6A
8 10| 24 | 4 | 1,50 cono 6a ] L xiz o1 ] 5,12
i y D
9 11] 24 0 2.5 P220 144 | 4 SHIELD “ngu
10| 1] 24 | o | 3 sHIELD |COND i x12 144 5,12
11 8- L4\
11A 9 17 COND 12 COND 13
118 L SHIELD| 16 COND 14 i COND 15
12 10] 24 4 1%y [ P220 7 i COND 11A Il
13 10] 24 4 1.5 5 COND 114 X10 0510, 5,12
14 | 11| 24 0 | % | coNoeB T 0 compuB|
15 | 11| 2s 0 | 3 | swiew SN0 i xio 144 5,12
e Ty TITLE DOCUMENT NO. | REV.
[&iﬂfﬁﬂii@&'iﬁﬂiﬁ} , " Wi 45498200 |
LR T WIRE LISTING = <
L; I O R m‘«] .
MINNEAPOLIS, MINNESOTA o ‘ - - SHEET 3 oF 3 -
CONDUCTOR! FIND | GAUGE | COLOR LENGTH WACCESé. - ACCESS. )
IDENT. NO. | (REF.) | (REF.) [{APPROX) ORIGIN FIND NO. DESTINATION FINONO| _EEN_{\RKSL e
16 |8 Zéi&
16A 9 |17  §COND 17 COND 18
168 SHIELD| 16 COND 19 COND 20
17 10 | 24 4 134 P220 8 1 1§ COND 16A
18 10 | 24 4 1.5 § COND 16A lpox12 04 5,12 ,
19 11 | 24 0 14 COND 11B ~1 COND I6R
20 |11 |24 0 |3 shieLo PR b X1 14 1§ 5,12
21 9 20 4 19 P220 09 2 0 xis 12 16,13
22 4 § A P220 10 2 X19 06 6,13
23 P220 11 2 11 xe0 12 6,13
24 v y P220 12 2 01 X2 06 | 6,13
25 9 20 4 19 P220 13 2 X22 12 6,13
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TITLE . DOCUMENT NO. REV.
ACTUATOR HARNESS W/L 45644900 B
PRODUCT
e — DISK STROAGE DRIVE
MINNEAPOLIS, MINNESOTA SHEET 1 OF 3
REVISION STATUS OF SHEETS REVISIONS
REV. ECO DESCRIPTION DRFT. DATE CHKD. | APPD.
A RELEASED 9-13-68 MB
8 |PMH677 | SEB o . TM |512-67
NOTES: :
1. A HIXAGON IN THE ACCESS FIND NO. COLUME 2, USE EXISTING LEADS FROM L210. 6. DETACHED LISTS::
INDICATES THAT THE CONDUCTOR IS ONE OF A. DN 45444500
SEVERAL (ALL WITH THE SAME NUMBER IN THE 3, USE EXISTING LEADS FROM M260,
HEXAGON) GOING INTO THE SAME TERMINAL.
THE NUMBER IN FRONT OF THE HEXAGON IS THE .. 4. -
TERMINAL FIND NO.
5. USE EXISTING LEADS FROM CR10 AND CR1S.
COPIES DATE J DATE [ J DATE
copel 1oL | R . Lﬂiu,yslutzzélfffF?J,g,-rL 9-13-6§ N°F |RHO  [9-13-64

“ LU

NS | B ‘ DOCUMENT NO. REV.I
fe e et 'WIRE LISTING : as4a4200 | B |
i ) i
MINNEAPOLIS, MINNESOTA . AN /\ SHEET 2 OF
= : R B N N &
CONDUCYOR| FIND | GAUGE COLOR LENGTH ACCESS. ACCESS. .
IDENT. NO. (REF.) (REF.) [{APPROX) ORIGIN i FIND NO. DESTINATION FIND NO. REMARKS
1 8 | 24 4 11 L210 .| T /2\ J230 g A\ A\
2 |8 T2 [« [ 11§ L210 8 1 /2 | J230 W2 /6\
3 18 2 1y M260 g/a\ J230 M §9F /9\ /{c\ )
| , 3 :
4 18 | o | ;g b weeo i /A | J230 L | o2 ENILEN /
5 2 | 24 : -k /N ’
" 5A 0 6 § J230 NE 1 F Te00 | B I 3,4 i
58 4 6 0 J230 Pl 1 78200 T ! 3,4
6 2 | 24 LR :
64 0 ¥ I J230 T 1 78201 R 1 3,4
68 4 8 J230 u i 18201 | L | 3,4
7 2 | 24
7A 0 Y _ 8 J230 R 4 1 18202 B4 _3,4 I
78 4 Iy J230 z b 73202 T § 3,4 2N
8. |2 |30 .
8 2 127 || . L200 B i 7{(Ik J230 'R E A
q4 75
88 9 12 L200 Th 7 J230 S
8c 6 13 5200 noE ‘8 J230 Vi
80 - |5 13 5200 NCy 8 J230 Yy & 13 Y
9 " 3 [30 | 2 | 2 { se00 c i 8 L200 8 (1) A\
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R | I T DOCUMENT NO. | REV. ]
;(:‘:5]\‘]’—'&)‘} 5§7.‘.“;i\1 i WL :
' - Coes WIRE LISTING 45444900 B
Lo ]
MINNEAPOLIS, MINNESOTA SHEET 3 OF
T | S RN _TMT-“—T_'—;'W—,“_—“QL' E—
CONDUCTOR| FIND | GAUGE |COLOR | LENGTH ! &ACCESS‘ ACCESS. . —
IDENT. NO. {REF.) {REF.) [(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
10 9 |24 4 g - # L2001 | T W7 J230 K 1 £2) | /B\
1 |9 |24 |4 |9 | Leo B |7 § J230 vy (3] A\
2 o T A
124 cRis | T WA\ ' L201 T 4
128 ‘ CR15 B /5 Lo1 |8
13 93 . '
13A | k1o | T BA\ I Le0 |7 y
138 | cri0 5\ | L200 B 0
1 T -
h i
)
:
H i -
f 1
F i
!
=
| \a
f ' !
i3] ﬁ ﬁ
TITLE = ’ DOCUMENT WO. | REV.
DUQ-TYNE CONNECTOR ASSEMBLY WL 45513300 74
1 <[ PrRoDUCT
[ APOLIS, SOTA ki SHEET 1 oOF R
REVISION STATUS OF SHEETS REVISIONS
REV. ECO . DESCRIPTION DRFT. DATE CHKD. | APPOD.
AA A RELEASED L/22/66 MB
NOTES: 4 pEraCHED LISTS: /3\ TOLERANCES ON THESE LENGTHS TO BE o
A. PL 45519200
B. FOR MECH ASSY SEE 45519200
A FOR CONDUCTOR DESIGNATION
: SEE B/W LOGIC WIRE LIST
DATE
T 1] I 2 B )
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TITLE DOCUMENT NO. REV.
WIRE LISTING WL ussis00 A
APOLIS, OTA /A SHEET 2 OF
CONDUCTOR| FIND | GAUGE | COLOR LENGTH ACCESS. é ACCESS.
IDENT. NO. {REF.} {REF.} [(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
1 3 24 [ 5 J240 i 2
2 13 2, 6 3 . 5 2
3 51 2 2 5 1 2
& 6 o]
é 4] 1
] 7 2k 2 2 J240 10 2
TITLE DOCUMENT NOC. REV.
FILTER BOX ASSEMBLY WL .
45479200 A
1| PRODUCT
MINNEAPOLIS, MINNESOTA DISK STORAGE DRIVE SHEET ¢ OF
REVISION STATUS OF SHEETS REVISIONS
%12 REV. ECO | DESCRIPTIOR DRFT. DATE CHKD.| APPD.
A {A A RELEASED 4/23/68 MB
NOTES:
t. DETACHED LISTS:
A. PL 46822503,
B. FOR MECH. ASSY SEE 46822503,
COPIES ) RATE DATE BATE
hL) I [ I l [ 8y LJ.L.S.! L/S/bs! CHKOD. icm, L/ts/&l ENGR J:I‘.H.P. 4/15/
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Rev A 3=-26



TITLE DOCUMENT NO. REV,
@U ol WL
WIRE LISTING 45479200 A
APOLIS, - - o e SHEET 2 OF 2
CONDUCTOR| FIND | GAUGE | COLOR LENGTH ACCESS. ACCESS.
IDENT. NO. (REF.) | (REF.) |(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
1 8 16
1A 0 201 A FL303 B #a
1B 3 POt D F1301 B g
1c 2 PO1 E FL300 B 3}
1D 9 PO1 B FL302 B NEUTRAL
1E 5 PO ¢ GROUND -
Fose’
TITLE DOCUMENT NO. REV.
FINAL ASSEMBLY I WL 45526700 c
e
APOLIS, ITA SHEET 1 OF 2
REVISION STATUS OF SHEETS REVISIONS
112 REV. gC0 DESCRIPTION ORFT. DATE CHXD. | APPD.
AlA A RELEASED 5-20-66 NB
B|B B |PM 1164 SEE CO LRH 3-9-67 | RTR
clc C | PM 2131 SEE CO 5.Co | 11=1-67 | EW | 2-23
NOTES: A A HEXAGON IN THE ACCESS FIND NO. COLUMN 2,. DETACHED LISTS:
INDICATES THAT THE CONDUCTOR IS ONE OF A, PARTS LIST
SEVERAL (ALL WITH THE SAME NUMBER IN THE B. FOR MECH ASSY SEE 41251000
HEXAGON) GOING INTO THE SAME TERMINAL. A
HUMBER IN FRONT OF A HEXAGON IS THE TERMINAL A ?ca FIND NO'S & ACCESS FIND NO'S SEE:
FIND NO. A. W11 WIRE LIST 41288600
B, W11 PARTS LIST 41262300 .
A TOLERANCES ON LENGTHS SHOWN TO BE ).
CoPIES TATE DATE
wesl 1 ] [ o | .1 lg3reef oo | 1go [4.3‘.44 enon | o [4 s
FORBE AA 1672
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DOCUMENT NO. REV.
WIRE LISTING WL 45526700 c
MINNEAPOLIS, MINNESOTA A - 4 o 4 SHEET 2 OF
CONDUCTOR| FIND | GAUGE | COLOR LENGTH ACCESS. ACCESS.
IDENT, NO. (REF.) (REF.} |(APPROXJ) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
1 R 9 [0 kK | 67 § 1200 T §66 (D)
2 51| 2 L 11§ L201 T § () | T320 8 58
3 62 2 IR 12§ 18320 6 58 1201 B 66
L 51 2, 4 8 J230 v 67 TB320 A 58
5 108 | 20 &4 8 J2zo X 109 § TB320 10 58
s A\
6A 1200 B TB320 7
6B 5200 NC TB320 5
6 8200 NO TB320 3
6D 5200 c TB320 1
1A 1200 T 8320 9
8 108 | 20 4 8 TB320 10 I 58 . TE320 2 58
B el TITLE DOCUMENT NO. REV.
{m]&‘a’:{”‘ :’_ VOLTAGE ADJ, ASSEMBLY (+20VDC) WL 41297200 ’4
b PO sk e SHEET 1 OF 2
MINNEAPOLIS, MINNESOTA
REVISION STATUS OF SHEETS REVISIONS
112 REV. ECO DESCRIPTION DRFT. BATE CHKO. APPD}
AlA A RELEASED 2/7/66 Dkf

hoTES: THESE DESIGNATIONS; L, (LEFT) C, (CENTER)
& R, (RICHT) ARE WHEN VIEWED FROM TERMINAL
BLOCK SIDE OF ASSEMBLY,
2  DETACHED LISTS:
Ae P/L 41253200
B, POR MECH ASSY SEE 41253200
COPIES BATE Cd 3
T0 I l I J [ By [x.’r. lz«(-“l CHKD. ]mo [zu.c] tuonl XY [M_“
FORM AA 1872
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e e TITLE DOCUMENT MO, REV,
CORTROMDATA WL y
r 3 WIRE LISTING 41297200
9 W
k. e |
MINNEAROLIS, MINNESOTA - . ] SHEET 2 OF
CONDUCTOR| FIND | GAUGE |COLOA | LENGTH ACCESS. & ALCESS.
DENT. | NO. | (REF.) | (REF) |(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
1 12 16 9 b TBOE 1 RO3 L FROM 45 TERMINAL ON ORIGIN
2 i2 16 9 é TBOS 1 RO3 4 FRCM BTM. OF 90 TERM. ON ORIGINM
3 12 16 9 é TBOA 2 RO3 R FROM 45 TERMINAL ON ORIGIN
s
S St TITLE DOCUMENT NO. REY.
F@@fééf i “}:%Eﬂq VOLTAGE ADJ. ASSEMBLY (=20 VDC) WL
£ 41297300 A
[ j PRODUCT
AAINNEAPOLIS, MINNESGTA DISK PAK SHEET 1 OF 2
REVISION STATUS OF SHEETS REVIEIONS
112 [ | REV. £60 DESCRIPTION oret. | oate  [cwko.| aeeo
rem i } A RELEASED 2/7/66 /E
| !
T T
|
|
HOTES:
THESE DESIGNATIONS; L, (LEFT) C, (CENTER)
& R, {(RIGHT) ARE WHEN VIEWED FRCM TERMINAL
BLOCK SIDE OF AGSEMBLY,
2  DETACHED LISTS:
Ao P/L 41243300
B, FOR MECH ASSY SEE 41253300
- . eed
savE barg Baty
copies { 1 [ i [ 8y Ix.'r, jz.4.¢¢,[cuxa. Tz_go 13_4_¢,‘ :N«RJ“ 2. d-08
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[MAINNEAPOLIS MINNESOTA

WIRE LISTING

T DOCUMENT NO. TEE'VLJ
41257300 Do

| ‘1
| U SN

SHEET 2 OF

i - - ——
CONDUCTOR, FIND | GAUGE | COLOR | LENGTH ACCESS f, i ACCESS.
IDENT. NO. (REF.} | (REF) [{APPROXJ QRIGIN FIND NO DESTINATION 4 FIND NO. REMARKS
1 12 16 9 6 TBO7 1 RO, L FROM 45 ThaINAL ON ORlG IR ;
2 12 16 9 6 TBOY 1 ROL [4 FROM BTM. OF 90 Tuild., UN OulGil,
3 12 16 9 6 TBO7 2 ROL R FROM 45 TERMINAL ON ORIGIN
T‘j M adite ivar]] TLE DOCUMENT WNO. | REV.
MIBUN LRUIIRHA Tl 1 1UAY 100 PLATE aSU-hBLY )
I 185600 J
it PRODUCT
| B i ShSTOLAGE DHIVE
| MINNEAPOLIS, MINNESGTA AR SO i SHEET 1 OF 2
REVISION STATUS OF SHEETS REVISIONS
| |r | | | REV. £CO DESCRIPTION ORFT. DATE CHKD. | APPD.
SN U SO SN S SRS NS O
I I A RELFASED U~13~00 D
T Tt
| i I B [RAEY/A SEE €O UdB |5=10=67 RTi¢
g ,
| | ¢ | M2z, |siE CO 5D |1-4-58 i
i | i b PM242LA | SEL CO J¥ |3-19-68 10T
Y O Bk e
| L : ! i
! 1 R i
| i | i |
i { ! | !
; L P |
I r? 1 T
i ] |
| Lo
t T i
e
|
‘ +
! |
NOTES: 5| L alhld LIGUG:
A, VLo L1Z5LLO0
Be rnt LLGH AL0Y SEE L12544L00
/2 Ui CULLULS UL DESTLHAVION OF CUNDUCTOR
’ H . # 1, 3, L, SAED 7 SKE LOGIC 4IRE LIST
/5 alite LGl TULERANCE +T, =0,

Eamun
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TITLE DOCUMENT NO. | REV.
(ﬁﬁ] m(? ]! MW WL '
WIRE LISTING 41289600 P
MINNEAPOLIS, MINNESOTA| /3\ SHEET 2 OF
CONDUCTOR| FIND | GAUGE | COLOR | LENGTH ACCESS. ACCESS.
IDENT. NO, (REF.) (REF.) |(APPROX) ORIGIN FIND NO. DESTINATION A FIND NO. REMARKS
1 7 24 4 14 §s100 02 6,8
2 11 | 22 1 [s100 03 5100 02 ,
3 9 | 24 4 18 [/s101 02 6,8
4 |10 | 24 4 20 [s101 03 6,8
5 8 | 24 4 10 §5100 A 6,8
6 6 | 24 4 4 {5101 B $100 A .
7 13 | 24 4 10 {TP10O 6,8
(2% B
TITLE : DOCUMENT WO, [ 17 ,—-'
FRONT PANEL ASSY W ST
708538000 P
| PRODUCT 1Sk STORAGE DRIVE —
YINNEAPOLIS, MINNESOTA ‘ SHEET 1 OF 2 |
e -
REVISION STATUS OF SHEETS REVISIONS
1! 21 REV. ECO DESCRIPTION DRFT. DATE CHKD. | APPD
o A RELEASED T
| B |PM3086| SEE CO EW [(=/4 48 |TLT 6/m,(
| C |PM5334] DRAWING WAS 45480300 DC 6-17-469 |97 lpa o }
D _|PEI2231 [NOTE CHG ONLY S/N13000  [#J/C [/0-17-63| 93 1022
E 12225 |DWG NO WAS 45419200 S/IN13000| DC._ {/0-28 &8 TLT [11-3-69]
fNOTES
| 1. DETACHED LISTS:
A, PL FOS37700°
B, FOR MECH ASSY SEE 705377Q0
] Zzl THESE. CONDUCTORS ARE PART OF ARC SUPPRESSOR
; ASSY. F/N 50,
{ copies | [ 1 ] ' [av ldLalA,\suaacmo]/y}lfﬂsncnv /fw-* b
FORM AA 1672 e
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DOCUMENT NO. REV.
- WL 70538000 |E
WIRE LISTING b S0 SO -
MSNNE‘APOLIS.MININESOTA SHEET & OF &
=T Zb..‘iﬁa’. 1 ABRRET =
CONDUCTOR| FIND | GAUGE COLOR LENGTH é i§ ACCESS. ACCESS.
iDENT. NO. {REF.} (REF.) [{APPROX) ; ORIGIN 4 FIND NO. DESTINATION FIND NO. REMARKS
1 é | k03 4 TBO9 2
2 1381 24 | 4 CBOIC B 39 DS06 B | 40
3| /2N CBO1B § 43 TBOO 1
4 138 24 | 4 CBO1B B 1 39 I Dsos B i 40
s | /2\ Koz 3¢ | TBO9 4
& K03 2C 48 4 MO1L R 49
7 138 24 | 4 CBO1A B 39 4 Dso4 B | 40
8 @ MO1 L 49§ TBOY 5
9 |41 | e | 4 CB/OB B i 43 | sol T |43
1o 14116 |4 csioB |B [ 43 | D503 B |42
4l e 4 psoa T |42 | CBIOA =3 I
12|/ 1 Ten? 3 i Ko3 2c
i3 |38 | 24 |4 | cBO2 B { 320 | TPOI
14 38| 24 |4 i ceos B | 39 | TPO3
15 |38 |24 |4 i ceos B i35 | TPOS
| i ] N
: - T |
8 1 i ‘},
| 3 ] ; :
| J : i I
FORM AA 669
b TITLE DOCUMENT NO. | REV.
i HARNESS, D.C. POWER PANEL WL -
46819600 i
| s PRODUCT -
MINNEAPOLIS, MINNESOTA DISK PAK SHEET 1 OF 3
REVISION STATUS OF SHEETS REVISIONS
1 213 i REV. ECO DESCRIPTION DRFT. DATE CHKD.| APPD.
AlAlA A RELEASED 10/27/65 i
B|B|B B | PM 0315 SEE C.0. DK 2/28/66 | Kd
cic|c| | ¢ | P 1987 DWG NO. WAS 41280100 ZAK | 10-11-67 | K
p(Dlc ‘, D | PM 1987D| SEE C.O
NOTES, :
A HEXAGON IN THE ACCESS FIND NO. COLUMN INDICATES 3, FOR MECH ASSY SEE #46819700,
THAT THE CONDUCTOR IS ONE OF SEVERAL (ALL WITH .
THE SAME NUMBER IN THE HEXAGON) GOING INTO THE /L\ IN THESE COLUMNS (2), UNLESS OTHERWISE SPECIFIED:
SAME TERMINAL. A NUMBER IN FRONT OF A HEXAGON A. T INDICATES TOP
IS THE TERMINAL FIND NO, B. B INDICATES BOTTOM )
C. L INDICATES LEFT
2. DETACHED LISTS: D. R INDICATES RIGHT
A. PL 46819700
£ DATE DATE
CoPIES ] l ] [ T 8Y l M J?»ﬁ?@;ﬁc"“- [IM l,a,ud’mca L Jop I/o.zv-cb"



RH‘]?E"{ {5}6 !,gyzﬁlﬁl TITLE WL DOCUMENT NO. REV,
P 513} WIRE LISTING 46819600 D
MINNEAPOLIS, MINNESOTA R o lé\_‘ SHEET 2 OF
C?gg:c;mﬂ FA’;D G(gkégs) c(gégal (ﬁm:J ORIGIN A :lc:l)ezg DESTINAUONA :‘!C:giz REMARKS
1 1 16 4 TBOY 1 7§ co - f6()
2 | ! cot + 163 o + 16 ®
3 co2 + 1@ oo il KO
k cot + 1 &) o M EX
5 701 6 | (3 | cor + 06 (W
6 ot + (O L) - 6
7 co3 KON k¢l 6 fu®
8 01 é & | co3 - @)
9 03 - 16 @® fco - 163
10 coy, - 8 @ fcos -l ®
¥ TBO7 5 7§ cro mi 5
12 CROT L o5 | con -1 O
13 co! - § (O Joro2 i s
1 CRO2 v B R 5 § 49
15 co3 + TBOS 2 7
16 CRO1 B T 8 3
17 | TO1 9 3 [ cro2 B 5
18 | ¥ RO1 B o2 + )
19 1 16 N co2 - 3 fro1 T
Fﬁmﬁmﬂi W‘W;‘ TITLE W L DOCUMENT NO. REV.
[ 5 WIRE LISTING 46819600 <
APOLIS, aTA o /| SHEET 3 OF
.
C%W No. ‘i:\:g.ev igtgﬁ &i’iﬁ& ORIGIN A Fio :%, DESTINATION & ??:: iﬁ REMARKS
20 1 16 4 cos R 7§ cos L 7
21 I o6 R 7 §cos L 7
22 RO2 T Coy, + 3
23 coy - § (3) fro2 B
2 1 16 L, c03 - o1 + | O
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e R TTLE DOCUMENT WO. REV.
gsa‘fi}\'sﬁi(ﬁi? HATA D.C. POWER PANEL (MISC. WIRING) . =
- ,6819400 5
E» j PRODUCT ko1 ©
MINNEAPOLIS, MINNESOTA DISE PAK SHEET | oF 2
REVISION STATUS OF SHEETS REVISIONS
1121 1 I E i REV. £CO DESCRIPTION DRFT. DATE CHKD. | APPD.
T H
L . U N 4 A RELEASED 2/8/66 VA
B | B |PM 1987 DWG NO, WAS 41289700 ZAK 10=-12=-67 | KW
| [
T 1
| T T ]
N ; ; H
i b
et t
‘ |
i L i
o T
S 4 i 4
! T | 1
S S R B R O 1
Py ;‘
1 {
N ]
A Y O
NOTES: .
1, DETACHED LISTS: A TOLERANCES ON WIRE LENGTHS TO BE | 3"
Ao PL 46819500 :
B, FOR MECH ASSY SEE 46819500
& USING EXISTING LEADS FHOM 1OV & LO2
COPIES bave DATE DATT
0 ] I [ j l 8y lK.T. l/’/"i“f’l CHikD. ILRO 25 ¢ l ENGR [JCP iz_sw,L

DOCUMENT NO. REV.
WIRE LISTING WL ussuco B
SHEET 2 OF 2
o
COMNDUCTOR| FIND | GAUGE COLOR LENGTH ACCESS. ACCESS.
IDENT. O, {REF.) {REF)  [{APPROX) CRIGIN FIMND NO. DESTINATION FIND NO. REMARKS
1 A 16 A 3 T01 3 o) L
2 3, | 16 A 3 01 4 o6 R
3 7 Lot T [2\ TBA7 2 35
L 7 Lot B /2\ TBOY 3 35
< 7 o2 7 /N | 1m0 3 35
6 7 L02 B 5/2\ TBOG 4 35
i
i
[ |
4 ]
L
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CNTRQ l_ DTA TITLE DOCUMENT NO. REV.
GUN tUF HARNESS ASSY, A.C, (POWER SUPPLY) w 145419600 D |
EORE@RATHONE| PRODUCT i
— = DISK STORAGE DRIVE ST T o 3 % |
REVISION STATUS OF SHEETS AEVISIONS
11213 REv. | Eco DESCRIPTION oarr. | oate  |cuxo.| aseo. !
] A RELEASED /2345 ol
. B8 |prz952] see cO EW |5-19-¢8 |TLT |t-20¢8] |
C |PMi4g823| SEE CoO GV |4-15-69 [®td| 5-6
D [PMB334| DWG WAS 45480400 DS [6-17-69 |9F |69
NOTES:
1, DETACHED LISTS: ‘
A, PL 45380500
[ sy [M I%}?“! cHID., ]gﬁj » L
TITLE DOCUMENT NO. REV.,
WIRE LISTING WLI45419600| D | |
SHEET £ OF i
CONDUCTOR FiND | GAUGE | COLOR LENGTH ACCESS. ACCESS.
IDENT. MO, {REF.} (BEF.) [{APPAOX) ORIGIN FIND NO. DESTINATION FIND NO, REMARKS
1 1 16 4 TBOS 2 4 1 Jos 1 8
2 \ h FLOY L 3 TBOS 1 6
3 FLO Li 3 | Jos 8 _:
4 TBOL 1 -7 §xo3 A/ 7 {
5 03 sc b 1 J0s 3 | 8 %
8 TBO1 1 MO1 L 5 ,
7 \ TBOL 1 -9 | m8os 2 | 6 L
8 ! 16 TBOL 2 8.7 1§ Jos 3 8
9 no| 24 TBOL 2 |12 [ psos 12 ‘
f
10 ' 2% TBOL 2 112 ¢ psos T4 2 !
1 H 24 TBOL 2 12 | Dsos T ¢ 12 i
12 ! 16 celoB | B § 3 | rFLoL L3
%.
13 FLOL R _§ 3 fT0L 1 & |
14 CB10A B | 3 [ro2 L v
15 FLOZ R 3§ TO0L 2 3
16 TO1 6 3 | TBOL 3 8 9 i
17 TBOL 3. 0.9 T0L 6 K]
18 A ¥ JO4% 4 BB SAFETY GRO 3 i
19 |1 | 168 a J04 6 I8 GRO -3
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TITLE DOCUMENT NO. REV,
WIRE LISTING WL 45419600 | D
) SHEET 3 OF
CONDUCTOR| FIND { GAUGE |COLOR | LENGTH ‘ ACCESS.
IDENT. NO. {REF.} | (REF.) [{APPRONX) ORIGIN FIND NO DESTINATION FIND NO. REMARKS
20 1] 16 4 Jos° .8 SAFETY CRQUND | 3
21 1] 16 4 CBOIC 3 KO3 wy
22 - 1 1 | 16 4 CBO1A B I3 K03 240 7
p 3| TITLE DOCUMENT NO. REV.
CONTROI HARNESS ASSEMBLY, DC POWER SUPPLY : ‘
CONROGDATE : w 145863000 H | -
Comporaiiang PROUCT | o STORAGE DRIVE
MINNEAPOLIS, MINNESOTA SHEET 1 oF 12
REVISION STATUS OF SHEETS REVISIONS
REV. £CO DESCRIPTION DRFT.‘ DATE CHKD. | APPD.
A RELEASED /0-7/ L -
B |PM4200| SEE C© TM 1229 68|58 12415~ 63
C |PM4539| SEE CO . |CC |2-4-69|BCH{3-49
D |PM4646 | SEE CO CC [2-21-69 |50t [3.4.9
E |PM4823 | SEE CO GV [4-17-69 [pe¥ |52 8
F | PM453%8 SEE CO GV |4-17-69 |oCH- (56
G |PM5038| SEE CO HK |5-23-69|97 |929
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REVISION B PUBLICATION NO, 41248800

TITLE: 9465 Diagrams, Card Placement, Wire List Manual

REASON FOR CHANGE:

Engineering Change Order PM5347 incorporating the following:
l. Engineering Change Order PM4638A,
2. Engineering Change Order PM4646.

. Engineering Change Order PM4677.

Engineering Change Order PM4772.

Engineering Change Order PM4843.
Engineering Change Order PM4914. _

Engineering Change Order PM4949.
Engineering Change Order PM4950.
Engineering Change Order PM5038A.
10. Engineering Change Order PM5279.

O© 00 N o P oW
L S

INSTRUCTIONS: Replace the following pages with the attached revised pages:

PAGE REASON WHERE CHANGED

Record of Revisions '

1-1 ' 5 Zone B2

1-5 10 Y205

1-9 ‘ 1,7 Zone C-3, D-2,3,4

1-11 1 A39, D2, D3, D

3-6 1 1484110 - 149310

3-13 10 100020

3-17 1 600560

3-18 | 600650

3-22 6,8 Revision status

3-23 6,8 Conductors 7, 9, 12, 14, 17, 19

3-24 3 Conductors 3, 4, 5A, 5B, 6A, 6B, 7A, 7B,
78, 7B, 8A, 9

3-25 3 Conductors 10, 11

3-36 2,9 Revision status

3-38 9 Conductor 63

3-40 2 Conductor 141

3-42 4 Revision status

3-45 4 Added Conductors 84-89B

ORIGINATED BY Thomas Moore APPROVED =~ A Cowow DATE _5-15-69
D>
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