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Logle dingrams reprasent symbolic approach to slactrenic schematica.

] By using symbola to reproseat building block circuits, the diagram becomes
eany to read if the reader undecatands the Tunction of the symbols. In

" Control Data Corporation logle, two aiguals, » logical © £°0%) and logical
101"}, are the possible input or output conditions of & circuit. A circuit
with an output of "1" i "up” and a cireuit with an cutpat of "0 is "down’.
Detadled d&&crlptxnnw of logic symbols and their associated building block
cirouit cards are contained in the appropriate prinmted circuit manual
(1804 andt 9600 Card Types). Refer to the Literature Distribution Center
Catalog for the publication number and latest reviaion level,

g STANDARD LOGIC SYMBOLS

Trandard logic diagram symbols for Control Data equipment using 1604~ or
I600~type cards are invecters, flip-flops, control delays, capacitive delays,
industive delsys, and line drivers and receivers.

Invertery

An inverter is a logic element which provides an output that is an inversion of
its ioput. When more than oae input is provided to an iaverter, "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 output to a 0", an inverter may be
conaidered an javerting OR (NOR) gate when more than ooe input is present.

" 3 i OR hoRE
vt [T t rofimiEl

Figure 1. Iwverter Symbols

TwPuT A

P for showing multiple OR inputs are given in Flgure 2.
meurT & THPUT A -
mweur g eyt 8 —fof3550]
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Pigars ¥. OR (firc\m Conventions
M ANIY gate requives that all it inputs be 18" in order that its output be
a"1", i one or mors of the toputs to an AND gate arve "0", the cutput iz a
"0 Figure 3 illusteates conventions for showing AND gates feading an
iaverter, . .
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Flgure 3. AND Circult Convontions

Figure 4 illuatrates & combination AND/OR input.

an 1 OOR  oom
HPUT B E&:{—-&} ICENTICAL
IPUT © SUTFLTS

KEY TO LOGIC SYMBOLS

(STANDARD 1604 OR 3600 CARD TYPES).

Flip- Flops (FF)

The flip-tep (FF) i a storsge device with two stable states - desigoated as
Set and Clear - and {s compased of two or more ioverters. The logic symbols
{Figure 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
jmputs and outpute are showa (o the lower part of the symbol.

STANDARD FF
SET ouTPUT
SET INPUT o ROOG - 1 weEN SET anp
o weEn cugar
CLEAR QUTPYY
CLEAR INPyT BODI s it wew CLEAR
AND "0” wHEN SET
EUTRA-SET FF
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SEV INPUTS
el

HEGD s SET OuTEuT

CLERS TwpuT «—uj B0 pess CLEAR OUTOUT

Pigure §. Flip-Fiop Symbols

Figure ¢ Qiustrates the interconnection of inverter symbols to form a flip-
flop symbol. The term numbers assigned to each flip-flop are the term aues-
bers of the lnternal nverters as seen by comparing the terms in Pigare 5
with those in Figurs 8. Notice that the Set output in the output of fnverter
B001, and the Clear output i the output of inwerters K000 gud wooe,

: CLEAR
- i l CUTPUTS
CELR TuPuT

T __1

Pigure 6. amwmmncumwmramm

Coatrol Delay

A _control delay is a timing devier consisting of sa H term which receivas the

“input and one or more ¥, ¥, or W terms to provide the outputs. The H term

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

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

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

found in the Equation Summary. Figure 7 illugtrates two representative forms
of the control delay symbol, wih possible inputs and outputs labelled. Figure
8 shows the electrical connections for the two forms.
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Figure 7. - Control Delay Symbols
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Control delays may have mulliple inputs and/or multiple outputs. When a
control delay has multiple output terma {i e, more than oae V.Y, or M rerm),
each owtput term may have a separate coadit:oming inpat.

Capacitive De_;u\z:

A capacitive delay is used to delay the 17 loput to a logic element. {"0" inputs
are not affected by the delay. ) Capacitive delays may be active or passive,
depending upon whethar 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 ard output of the delay produciag element. The actual connection
points for the scope and probes vary for different cards and should be deter-
ml_md by referring to the Printed Circut Manual.

Active delays may be recogmzed by the circuit letter always present as parl
of the card location. Pin numbers are also shown when external wiring is
needed to connect the proper capacitance. In Figure 9, the pluggable delay
uses this wiring to connect to capacitors on the same card.  In the thicd
example, this wiring connects 1o capacitors located on two separate capacitor
cards.

Cama 3CHGA - 3110, 18 2270
(%) R D s (o)
a2 pSEC Q.7 wSEC aws
2016- 9,0
FINED PLGEAME

Figure 9. Actve Capacitive Delays
All passive capacitive delays (Figure 10) are formed by wiring grounded

capacitors, located on one or more capacitor car2c, as an AND input to the
affected logic element. For this reason, all passive delays show pin numbers

to provide this exteraal wiring data.
i {OBSOLETED
@ REPRESENTAY iON)

Tes

26,7

Figure 10. Passive Capacitive Delays
Capacitive delays may be adj le or nonadj e, deﬁend‘mg 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.

ZCA-8091,12

e

3C28-120 13

ADJUST FOR 3M"
RECORD  GAP

Figure 11. Adjustable Capacitive Delays
Inductive Delays
As inductive delay is used to delay either the "1" or 0" input t0 a logic
element or as 1 tapped delay line for timing of operations. The symbol for
this delay is an elongated oval with a double vertical line just within the input

end of the oval. When used as a tapped delay line, the inductive delay is
_!.rmln.t-d in its characteristic impedance. Inductive delays are idemified

in the same manner s capacilive delays (except far the vertical lines) unless
they are used as delay lines. On multi-section cards where no identilying
circuit letters are present, pin pumbers are shown adjacent to the input and

output arrows. Figure 12 shows both kinds of inductive delays

STAMDARD IMDUCTIVE DELAYS

21340 . 2829 2
(D, —(frso—
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TAPPED INDUCTIVE ODELAY
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TIWED OUTPUTS

Figure 12, Inductive Delays

Line Drivers/Receivers
jmietiltaliashih b ihduish i

Voltage levels used to represent "i's" and "0's"” on cables are different from
those used for internal logic. The level shift to and from internal logic is
made by line 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
ingut 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.

o LI A Sl ]

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 from that used in intermal logic. The double bar appears
on the input or output side of the symbol, depending on which side connects to
the non-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 contains a jack assignment 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 teat 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.

ORDIMATE {ROW) 1COLUaN)

'cn-lm HUMBLR ———————" [————-— QUTPUT TEST POINT

20 2A

*When most or all jack assignments are located on one chasasis,

the chassi bers for that chassis are omitted. All multi-
chasais devices include a chassig number as part of each jack
assignment.

Figure 14. Jack Assignment Scheme

CABLE IDENTIFICATION

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

as to comnector location and pins used, as shownin Figure 15,

SIWGLE WARE (COMMON GROUND RETuUMN]

2412
{SHOWING PIN TMT OF w

COMMECTOR 2412} 9@

TENSTED ~ PAIR  TRARSMISSION

Il A9, AIO |
s \"‘:’

CONRECTOR
HUMBER

SECOND PIN NUMBER
(BEGATIVE - BIASED  LIRE)

FIRST PIN  HUMBER
1POSITIVE ~ BIASED  L1WE )

Figure 15. Cable Connections

SPECIAL LOGIC SYMBOLS

Nonstandard elements (special logic and. or non-logic elements) are repre-
sented by a special circuit symbol {geaeraily a recrangle as shown in Figure
16). The special circuit symbol always shows *ne s¥mbol designation, Jack

location, and the card type. Supplemen-al nform

::00 may also be shown

such as in the case of special delay carzs ahich : ca‘e ~he delav period.
For detailed information refer to the specific carz “»pe in the appropriate

Printed Circuit or Logic Module Manual.

SYMBOL SUPPLEWER TARY
DESIIGNATOR MEORMATION
CARE CHASS:S
Typ TION

Figure 16. Symbol for Special Circunts
INPUT/OUTPUT DESIGNATIONS

Where several pages of logic are involved, a s

nool index and term list
{side cars) are incorporated within the manual A.so in cemain instances
such as special card types or on equipmen:s o & ich no equation SuMImAry

exists (as for peripheral devices} input and ouzpul pin aumbers are indicated

LIRE

on each logic element as are the output destina-ions of the elements (Figare 17).

MPUT PINS QUTPUT PNS

(BUSY) X203
FURCTION

K3

(FORWARO) T104 %401

INPUT SYMBOL DESIGNATOR CUTPUT SYMBOL DESIGHMATOR

Figure 17. Input/Output Designations
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7-1

.select o if a forward seek error occurs.

HOME CELL

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
siiteen. The output of the FF acts on the motion circuit
to prevent the carriage from moving faster than 6 ips.
The FF is cieared bv 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 command 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 L.200 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 anv 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 1.210 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 cylihder. 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,
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FAULT

The Fault FF K400/401 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 cvlinder.

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. Thereafter,
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 Il of the register.

READ CHAIDN

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 A44l.

input fromthe heads to a square wave output., If the read mode

Shaper D400 converts the analog

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. Write information,
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 current is then allowed to flow through the head selected
by the head address register. Outputs of both AM- drivers
are applied to AND card Y403 1o check for any unbalance of
the output voltages. (If there is an unbalance, Y403 sets the
Fault FF K400/401.
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PART 2

CARD PLACEMENT

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






PART 3

WIRE LISTS
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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 AlS 07 0O B81l1 04
K10311 s Bl1l 04 0O 8B2C 05
K10312 03 B20 05 0 B22 06
K10320 G4 Alg 08 0 Al3 11
600300 2T J104 33 X A38 12 20 4 0970
600310 25 J104 34 X A42 Q6 20 & 0970
600320 5 4104 3% X Ag2 12 ‘20 4 09710
6003130 58 J104 36 X A28 09 20 4 0970
600346 15° J104 37 x SHIELD E S 0970
65001350 i5 J104 3B X AQ2 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
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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 Orig;n 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

Al18 to B1l 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 @rigin Pin Number

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

Component Code

Thie 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.)

X = 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 (AWGQG) 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.
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NON-LOGIC LISTS

WIRE LISTING wiL

CCHOUCTOR
108K, | #O. | DEBTINATION

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’multisdigit 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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TITLE DOCUMENT NO. REV.
R/W LOGIC CHASSIS ASSIMBLY v
/ WL 46809600 A
PRODUCT !
. DISK STCRACE DRIV
MINNEAPOLIS, MINNESOTA ' RIVE SHEET 1 OF 5
REVISION STATUS OF SHEETS REVISIONS
112131415 | y | REV. ECO DESCRIPTION DRFT. DATE CHKD. | aPPD,
AlA :IA A [ ; A RELEASED 2/28/67 4 //
Ll HERE
! | Co
- T
— et
1

NOTES: . DETAGHED LI TS: LOGIC CHASSIS GROUND.
A. PL 46810001

B. DN & MECH A5SY 46810000 TOLERANCE ON LENGTHS SHOWN TO BE :6.

[ [>

2. ASSOCIATED DOCUMENTS: BIACK BAND END (F CAPACITOR TQ BE
A, CP 46809700 CONNECTED TO PIN 14 (GROUND)
B, SCHEMATIC 45527800

o]l 1] Lo o R, ] owo Tuao e L’;}Yg

TITLE DOCUMENT NO. REV.
WIRE LISTING WL 16809600 A
L SHEET 2 oF
CONDUCTOR! FIND | GAUGE | COLOR LENGTH V o ACCESS. : 7 ACCESS.
IDENT. WO, | (REF,) | (REF.) |(APPROX) ORIGIN FIND NO. DESTINATION FIND NQ. REMARKS

1 L5 2, 992 02 xi2 05 Xi2 06

2 Xi2 05 X4 03

3 X8 05 _,X:W [0}

4 X19 05 X0 05

5 X20 085 X21 05

[3 X21 0s X22 05

7 X22 i1 X21 11

8 Xz 11 X20 1

9 X20 it X19 11

10 [ X19 11 Xi8 Hh o

11 X12 01 Xi0 01

12 X2 0L X10 Q3 ‘

13 | X110 06 L0 09

A p ('A 12 X05 09

15 X035 o7 X06 07

16 Xoé o7 X07 08

17 ; & X05 0s X06 05

8 L5 24 992 02 X086 05 X07 014

19 | 39 jcoax | o00 | o3 [ xo7 1% %06 14

3-19 Rexr A






TITLE DOCUMENT NO. REV.
WIRE LISTING WL ussos00 A
SHEET 3 OF
CONDUCTOR| FIND | GAUGE | COLOR LENGTH » ACCESS. V ACCESS.
IDENT. NO. (REF.) (REF.) [(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
20 39 | coax | 000 03 | xo 14 X0 1,
21 39 | coax | 000 03 | x03 14 X02 i
22 | 37| & 222 02 | xo7 15 X06 15
23 i X03 15 X02 15
2 X12 15 X13 15
25 . T 15 X19 15
26 | 37 02 | x20 15 x21 15
27 L3 222 05 [ x09 15 X04 15
28 | 38 466 02 | X035 13 X0l 13
29 s ' T Xo7 13 X06 1374 -
30 X03 13 X02 13
3 X08 13 X09 13
32 Xig 13 X19 13
33 ‘, X20 13 X21 13
3L 38 666 02 § xn2 13 X13 13
35 46 993 03§ xz2 05 x22 11
36 | 46 993 03 | xo8 02 X10 1
37 46 L 993 03 § x10 02 X08 09
7A7§e I 993 03 [ xio ol xo8 10
TITLE DOCUMENT NO. | REV.
WIRE LISTING WL|  Les0se00 A
o SHEET L OF
CONDUCTOR] FIND | GAUGE | COLOR LENGTH ACCESS. ACCESS.
IDENT. NO. (REF. ) (REF.) |(APPROM) QRIGIN FiND NO. DESTINATION FiND NO, REMARKS
39 51 | COAX 000 [+ xo1 1
| 4| o2 993 03 | xi8 03 x18 09
41 X19 03 X19 09
42 X20 03 X20 09
43 j x21 03 X21 09
7 x22 03 X22 09
45 X0l 08 X05 01
L6 06 09 X06 14
L7 vl v X10 10 x08 1
48 W2 993 A ot X03 06 o
49 | 39 | coax | ooo ] xo8 1 X09 Wy
50 1 | X10 1, X11 "
51 X12 14, X13 14
52 L , X , X18 14 X19 14
23 39 | COAX | 000 03 X20 1L X2t 14
5, L7 | o2 99, | o4 §xo09 o1 X12 1
55 | LT 2 99, | o4 E X09 ol X12 12
56 | 4o jcoax | o000 | oy Bxw 15 X17 14
57 51 | COAX 000 04 K22 14 /3\
FORE AA 1889
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X : Mi TITLE ' DOCUMENT NO. REV.
AL . CONTROL PANEL ASSEMBLY L 11283000 £
ST PRI LARE: PRODUCT
PERIPHERAL EQUIR DIV, DISK PAK ' SHEET 1 OF 3
REVISION STATUS OF SHEETS REVISIONS
112 3 REV. ECO DESCRIPTION DRFT. DATE CHKD. APPD.
AlA LA & |~ IRELEASED A /o
BlB® 2 _|Prmoten | “EE CO B, |sseahrl
clcle c |Pmwern| SEE CO DA BEICAL L
D |PM049| sEE <@ ' DGT |b-25-4:| 7T _[7:3:-62
c.

BET7796|CAG GAUGE .COLOR,LENGTH,E NOTE 2| #z€ |/-7:9| 97 |1-10-9
| 1

1 )

NOTES: b
“1e

T 1] PR PP B B

FORK 4388

T bD b . )
i S .

T TITLE , DOCUMENT NO, | REV..
R WIRE LISTING WL dizsso E
PERIPHERAL EQUIP DIV SHEET » OF
CONDUCTOR| FIND | GAUGE | COLOR LENGTH 3 ACCESS. 7 T ACCESS.

IDENT. NO. {REF.) (REF.) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS !
1 13 20 4 [} P310 1 |4 DS305A 1 . S
2 13 i i 16 DS3054 2 P30 | 2 14 i
3 113 J6__ | 310 3 | 14§ s30s NO |
" 13 14§ ps3o2a 1 P310 s 14
P 13 {4} pao s i 4§ ps302B 2
6 13 12 §301C c P310 6 | 14
? 3 14§ p310 7 & \4 | ps301A 2
A \3 12§ ssm ¢ P310 g | 14
9 \3 12 P310 9 | 14 I s301a o
10 21 ¥ 2. | s301B Ne P310 10 14
11 3] 20 12 P340 11 V4§ sj01m NO
. \5 2k 02 | s301C - XO DS3014 1 |
17 15 03 DS3014 1 ' DS301B 1
1 \5 03 DS3014 2 D5301B 2
15 N 03 DS3024 1 DS3028B 1
16 15| 24 | 03 I psioza 2 53028 2
17 13| 20| ¥ 08 | psjoea 2 5301A c
18 J3| 2o | 4 | 10 |} psjoiB 2 0 coo-Usp0sa | ¢
19

FORM 385-2 REVISED 4/2/64

Lad
§
B

¥

L4
®
o



TITLE DOCUMENT NO. REV.
T I WIRE LISTING 41283000 E
PERIPHERAL EQUIP DIV, SHEET 30F
e —
CONDUCTOR| FIND | GAUGE | COLOR LENGTH ACCESS. ACCESS.
IDENT, NO. {REF.,} (REF.) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
20 185 | 24 4 03 DS305A 2 D53058
21 15 124 4 03 DS305A 1 DS305B
.FORM 385-2 REVISED 4/2/64
[ TITLE DOCUMENT NO. REV.
§ ACTUATOR HARNESS W/L 4,54,98200 C/
i PRODUCT
MINNEAPOLIS, MINNESOTA DISK STORAGE DRIVE SHEET 1 OF 3
REVISION STATUS OF SHEETS REVISIONS
| I REV. ECO DESCRIPTION DRFT. DATE CHKD. | APPD.
Y N [—— RELEASED 9-13-68 MB
B |PMY980 | SFE co 2-13-07
C \PMuyiy | GEE Ce Y- -Gy
NOTES:
1, FOR MECH ASSY SEE 45497800.
o - DATE DATE
76" l I l } i 8y i}(&ﬂ i r:’tf;.,i CHKD. l‘,@,", L p l ENGR l ey

FORM AA 1672

Rewv D
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Ay TITLE ; DOCUMENT NO, REV.
| BT AR WL 0
L s '

. WIRE LISTING 45498200 C
B R A O R AR AR\
MINNEAPOLIS, MINNESOTA e P SHEET 2 OF
CONDUCTOR| FIND | GAUGE EOLOR LENGTH ACCES; . ACCESS. - —_
IDENT, NO, {REF.) {REF.} [{APPROX) ORIGIN FIND NO. DESTINATION - FIND NO. . REMARKS
1 9| 20 4 19 p220 1 2 X22 06 6,13
s .
2 Al oA AT A P220 20 2 1 x21 12§ 6,13
‘ i
3 P220 3 2 I x20 06 | 6,13
I
4 v 1 v ] P220 40 2 X9 121 6,13
5 9.1 20 4 | 19 P220 | 5.4 2 |I' x18 06 i 6,13 R
6 8 L 4 ' /3\
6A g | 17 COND 7 .|| COND 8
68 SHIELD, 16§ COND 9 | __COND 10
7 0] 24 4 | 1% | pP220 6 1 [, COND 6A
8 10| 24 4 1,5 1 COND 6A ; I x12 014 5,12
» = P
9 11] 24 0 | 2,5 % p220 148 | §_ SHIELD )
10 | 1] 24 [ o[ 3 SHIELD [COND i x12 144 5,12
11 8- ' L4\
11A 9 | 17 1§ COND 12 COND 13
4
118 SHIELD, 16 COND 14 COND 15
12 10| 24 4 1%y P220 7 1 COND 11A i
13 | 10| 24 4 | 1.5 8 conp 114 X10 0511, 5,12
14 | 11| 24 0 | 1% § coNDéB ‘ B ocomp g
15 | 1] 24 0 | 3 | sHiew [{9R00 i xio 140 5,12
S T TTLE DOCUMENT NO. | | REV.
FONTROISDA} ;\] ‘ 1 :
[LJ“‘{ e % ;’lj WIRE LISTING , WL 45496200 | |
MINNEAPOLIS, MINNESOTA SHEET 3 OF 3 -
peT i T
CONDUCTOR| FIND | GAUGE |COLOR | LENGTH ACCESS. N ACCESS. :
IDENT. NO. | (REF,) | (REF.) |(APPROX) ORIGIN FIND NO. DESTINATION FINONO| _RENARKS
16 |8 Zéé&
16A 9 (17 §conp 17 COND 18
168 SHIELD| 16 COND 19 COND 20
17 10 | 24 4 1% p220 8 1 1§ COND 16A
18 10 | 24 4 1.5 COND 16A . Xz 04 5,12 .
19 11 | 24 0 14 COND 118 i ~1 COND I6R
20 |11 |24 0 |3 shieLp PYRBE L f X1 14 1 5,12
21 |9 |20 4 |19 P220 09 § 2 1 xi8 12 6,13
22 § L b A P220 10 § 2 X19 06 | 6,13
23 P220 142 1 xe0 12 16,13
24 |y v P220 12 8211 x1 06 | 6,13
25 |s |20 4 |19 §P220 13 § 2 X22 12 § 6,13
i !
T
Ne
j i
; | i
i ; |

FORM AA 669
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TITLE . DOCUMENT NO. REV.
ACTUATOR HARNESS W/L 45444500 B
PRODUCT
- = DISK STROAGE DRIVE
MINNEAPOLIS, MINNESOTA SHEET ¢  OF 3
REVISION STATUS OF SHEETS REVISIONS
REV. ECO DESCRIPTION DRFT. DATE CHKD.| APPD.
A RELEASED 9-13-68 MB
B |PMH677 | SER co . TM 5267
MOTES:
1. A HIXAGON IN THE ACCESS FIND NO. COLUMH 2. USE EXISTING LEADS FROM 1210, 6, DETACHED LISTS::
INDICATES THAT THE CONDUCTOR IS ONE OF A. DN 45444900
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 CR1O AND CR1S.
DATE DATE DATE
e L Lor To.nelsiaed oo [ o.r. [son-ef om [mo  bied

T T T T TImLE ' DOCUMENT NO. ar-:v.‘
TRONIBHMHNTAY WL -
L . 'WIRE LISTING - asas4200 | B
L o
MINNEAPOLIS, MINNESOTA /“\ SHEET 2 OF
= ﬁ;:m_ﬁ"m"‘?l’nﬁ:::m*;: = - TR T Ey»xmﬁ/\uﬁ,ié

CONDUCTOR] FIND | GAUGE COLOR LENGTH ACCESS. | ACCESS. .

IDENT. NO. (REF.) {REF.) [{APPROX) ORIGIN FIND NO. QESTiNAT!ON i FIND NO. REMARKS

1 8 24 4 11 L210 .| T 4 /2\ J230 J 82 A

N
2 |8 |24 | 4 | 11 | L1210 B i /2\ | J230 i1\ /6\
3 18 | 2 | iy | w260 AT 230 w oz | A AN
o ¥ Y ,

4 18 | 0 | ;4 b w260 i A\ | J230 L || 92 /A Ao\ ;

5 2 | 24 i : - b J2AN ’

" 5A 0 6§ J230 Ni 1 0 TB200 | B 3,4 4

o

50 4 6 0 J230 Py TB200 T ! 3,4

6 2 | 24 '

6A 0 ¥ I J230 T4 1 T8201 R 1 3,4

68 4 8 J230 uop1 78201 | L | 3,4

7 2 | 24 i

7A : 0 W% 4230 R 1 TB202 34 3,4 I

78 4 Iy J230 z &1 b T3202 T | 3,4 N

B/ |2 |30 L £\

“8A 2 2 I L200 B i 7(1h 230 x 11 k

88 9 12 L200 T 7 J230 k1 13y

8C 6 13 $200 NOE '8 J230 Vi

80 - ) 13 5200 NCy 8 J230 y ¥ (3 §

9 . |3 |30 | 2 | 2 § s200 c i 8 L200 B 4( l> A\
FORM AA 1669 )
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o vimrin . ivap 1] TITLE ‘ DOCUMENT NO RE
AN " Sy € X BV
RAANTHE REH NP : W -
: : S WIRE LISTING b 45444900 B
MINNEAPOLIS, MINNESCTA ) SHEET 3 OF
s S BT : o e

CONDUCTOR| FIND | GAUGE |COLOR | LENGTH § ACCESS. | AccEss. . T

IDENT. NO. | (REF.} | (REF.) |(APPROX) ORIGIN FIND NO. DESTINATION § FIND NO. REMARKS

10 {9124 |4 | g f o1 |71 {7 J230 K {2) | A\

11 9 | 24 4 9 L2071 B |7 J230 R TOIFAN

12 93 2 ' /9X

127 CR15 T A\ 1] 20 T | A
128 ‘ CR15 B 5\ { L201 |8
13| 93 |
13A _ CR10 T PA I La00 T
138 1 R0 8 A\ I L200 B o\
{ | .
:

I T T

e

! —~ :
A i A
i
]
TITLE § . DOCUMENT WNO. | REV.
CONNECTO FMBL ’
DUO-TYNE TOR ASSEMBLY WL 45513300 A
o PRODUCT
MINNEAPOLIS, MINNESOTA DISK PAK SHEET 1 ofF 2
REVISION STATUS OF SHEETS REVISIONS
112 REV. ECO . DESCRIPTION DRFT. DATE CHKD.| APPD.
Ala A RELEASED 1,/22/66 MB
NOTES:
OTES: 4, DETACHED LISTS: /3\ TOLERANCES ON THESE LmoTHS TO BE *1"
.0.
A. PL 45519200
B. FOR MECH ASSY SHE 45519200
A FOR CONDUCTOR DESIGNATION
SEE R/W LOGIC WIRE LIST
IES € | DATE DATE
c04’0 I [ [ ] i 8Y I PJN L‘,::L(,E CHED. !mc j’“v"(-‘l ENGR—] Jcp J,(‘z,_“

FORM AA 1872

i e B i . : . - PR - O - -
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TITLE DOCUMENT KO, REV.
WIRE LISTING WL | uss1300 A
MINNEAPOLIS, MINNESOTA A SHEET 2 OF
CONDUCTOR| FIND | GAUGE |COLOR | LENGTH ACCESS. ACCESS.
IDENT. | NO. | {REF.) | (REF.) |(APPROX) ORIGIN FIND NO. DESTINATION lf \ [ FIND NO. RE WHARKS
1 3 24 é 5 J240 1 2
2 b 2, [ 3 . 5 2
3 5 2 2 Y 14 2
b 6 0
[3 o , 8
[3 7 2k 2 2 J240 10 2
TITLE DOCUMENT NO. REV.
FILTER BOX ASSEMBLY WL .
? 200 A
| PrODUCT U579
MINNEAPOLIS. MINNESOTA DISK STORAGE DRIVE SHEET ¢ OF o
REVISION STATUS OF SHEETS REVISIONS
112 REV. £CO DESCRIPTION DRFT. DATE CHKD.| APPD.
A A RELEASED 4/23/68 MB
NOTES:
e DETACHED LISTS:
A. PL 46822503,
B. FOR MECH. ASSY SEE 46822503,
COPIES CATE Bave o
0 [ [ 1 ] { By IJ.L.le./s/sei CHKD. ]G.F, }L/:s/AJ ENGR }m.y. L/15/68
FORM AA 1872
Rev A 3-26



¥ i % TITLE DOCUMENT NO. REV,
@Lﬁ ﬁj!li ﬁl‘ii‘ Eg WL
E» et ‘J WIRE LISTING 45479200 A
R T wh,r‘_a
MINNEAPOLIS, MINNESOTA . ~ o » ) SHEET 2 OF 2
CONDUCTOR| FIND | GAUGE | COLOR LENGTH ACCE3S, ACCESS.
IDENT. HO. (REF.) | (REF.) [(APPROX) CRIGIN FIND NO. DESTINATION FIND NO. REMARKS
1 8 14
1A 0 PO1 A FL303 B g
1B 3 PO1 D FL301 B g
¢ 2 BO1 E F1.300 B ®
1D 9 PO1 B FL302 B NEUTRAL
1E 5 PO1 ¢ GROUND -
FOs*
5 imﬁ TITLE DOCUMENT MO, REV.
) )
; IN
A= 1 dalln FINAL ASSEMALY 1 WL 45526700 c
.\ ong]| PRODUCT
— DISK PAx SMEET 1 OF 2
REVISION STATUS OF SHEETS REVISIONS
112 REV. ECO DESCRIPTION ORFT. DATE CHKD. | APPD.
AlA A RELEASED 5-20-66 NB
BB B | PM 11684 SEE CO LRH 3-9-67 | RTR
cic c |PM 2131 SEE CO 5.C, | 11=1-67 | B | 223
WOTES: /1\ A HEXAGON IN THE ACCESS FIND NO. COLUMN 2,. DETACHED LISTS:
INDICATES THAT THE CONDUCTOR IS ONE OF A, PARTS LIST
BEVERAL (ALL WITH THE SAME NUMBER IN THE B, FOR MECH ABSY SEE 41251000
HEXACON) GOING INTO THE SAME TERMINAL. A
HUMBER IN FRONT OF A HEXADON I8 THE TERMINAL A FOR FIND NO'S & ACCESS FIND NO'S SEE:
FIND HO, Ao W11 WIRE LIST 41288600
B. W11 PARTS LIST 41262300 .
A\ TOLERANCES ON LENGTHS SHOWN 10 BE *11
DATE BaTE T
copes 1] ] | oy [ X.T. l4.zo-wl CHEO. ILEO !4-:«-66[ ENGR I oW [47;"“
FORBE AR 1672

3-27
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TITLE DOCUMENT NO. REV,

e Tl WIRE LISTING WL 45526700 <
MINNEAPOLIS, MINNESOTA SHEET 2 OF
A s i
CONDUCTOR| FIND | GAUGE COLOR LENGTH ACCESS.
IDENT. NO. (REF.} (REF.) |[(APPROXJ ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
1 51| o2, | 4 9 | 230 K | &7 [ Leot T 66 (D)
2 51 2 4 11§ L201 T § () | 320 8 58
3 62 2, L 12 | TB320 6 56 | L201 B 86
4 59 2% 4 8 |J230 v &7 TB320 L 58
5 108 | 20 4 g | J20 X 109 | TB320 10 58
6 /3\
6A 1200 B TB320 7
68 5200 NG TB320 5
6 8200 NO TB320 3
6D 5200 ¢ TB320 1
7 A\ 1200 T TB320 9
8 108 | 20 3 8 TB320 0§ 58 TEI20 2 58
- o !! e TITLE DOCUMENT NO. REV.
ﬁ%ﬂ!ﬁ&ﬂ UATAS VOLTAGE ADJ, ASSEMBLY (+20VDC) WL | 1207200 4
E o o 11 pRODUCT
MINNEAPOLIS, MINNESGTA 15K PAK SHEET 1 OF 2
REVISION STATUS OF SHEETS REVISIONS
] 2‘ i REV. ECO QESCRIBTION ORFT. DATE CHKD. AP?OS
A LA A_| " | RELEASED 211786 | L
T
-
i L
| |
NOTES: THESE DESIGNATIONS; L, {LEFT) G, (CENTER)
= & R, (RIGHT) ARE WHEN VIEWED FROM TERMINAL
BLOCK SIDE OF ASSEMBLY.
2 DETACHED LISTS:
A P/L 41253200
B. FOR MECH ASSY SEE 41253200
- BATE BaTe ATl |
copies } } ] ] [ 8y [x.'r. jz«s-bcl Cru. [mo [2-4—1.6] ENGR [KY lz.m;

FORM AA 1272
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i ens g TITLE DOCUMENT WO, REV,
(CONIROMDATY WL y
r v WIRE LISTING 41297200
| . '1‘,‘3
MINNEAPOLIB, MINNESOTA ] SHEET 2 OF
CONDUCTOR| FIND | GAUGE | COLOR | LenaTH ) & ACCESS.
IDENT. NO, {REF.) (REF.) [({aPPROX) ORIGIN FIND NO, DESTINATION FIND NO. REMARKS
1 12 16 9 3 TBOS 1 RO3 L FRGM 45 TERMINAL ON ORIGIN
2 12 | 16 9 3 TBOG 1 RO3 c FROM BTM. OF 90 TERM. ON ORIGIN
3 12| 16 9 3 TBOS 2 RO3 R FROM 45 TERMINAL ON ORIGIN
[ PAss o e TR DOCUMENT NOG. | REV.
{Méli’%é: o :W;‘s?’ VOLTAGE ADJ, ASSEMBLY (~20 VDC) WL
e ( ) | 41297300 A
f_( } PRODUCT
MINNEAFOLIS, MINNESOTA DISK PaX SHEET 1 OF 2
REVISION STATUS OF SHEETS REVISIONS
2 ]I g | { REV. ECO DESCRIPTION ORFT. baTe CHKO. IPPQ;
sa] [T | B RELEASED 2/7/¢6 /=
ENEERRERN
L L] ]
I BN
L iI |
T
| | | ;
,[ Lo
™ T
4
] L]
I
} .
| |
[ ]
| I
HOTES:
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