. SN 44029

~ CONTROL DATA 9461
. pISK STORAGE DRIVE

) A12 AND ABOVE
B12 AND ABOVE

' {
3
DIAGRAMS &

). CIRCUIT DESCRIPTION
E CARD PLACEMENT
’ WIRE LISTS
) |
)
)
)
) . _

NIEOMINE CUSTOMER ENGINEERING MANUAL
)







CONTROL DATA 9461
DISK STORAGE DRIVE

A12 AND ABOVE
B12 AND ABOVE

DIAGRAMS &
CIRCUIT DESCRIPTION

CARD PLACEMENT
WIRE LISTS

CUSTOMER ENGINEERING MANUAL

C



RECORD of REVISIONS

REVISION

NOTES

A e

(2-14-69)

Manual released. This manual incorporates all change orders released prior to

2-14-69.

B

Engineering Change Order FM5534 incorporating the following:

(6-2-69)

ECO

PM4243C affecting pages 1-1, 1-5, 1-7.

ECO

PM4539B affecting pages 3-37, 3-40, 3-41, 3-42, 3-43,

ECO

PM4645 affecting pages 1-13.

ECO

PM4677 affecting pages 3-26, 3-27.

ECO

PM4772 affecting pages 3-47.

ECO

PM4787 affecting pages 3-37, 3-40.

ECO

PM4823 affecting pages 3-37, 3-38, 3-39, 3-40, 3-41, 3-42, 3-43, 3-44, 3-45.

ECO

PM4843A affecting pages 1-1, 1-5.

ECO

PM4914 affecting pages 3-24, 3-25.

ECO

PM4949 affecting pages 1-9.

ECO

PM4950 affecting pages 3-24, 3-25.

ECO

PM5020 affecting pages 1-13, 3-37, 3-40, 3-41, 3-42.

ECO

PM5033 affecting pages 1-13.

ECO

PM5037 affecting pages 3-44, 3-45.

ECO

PM5038 affecting pages 3-37, 3-40, 3-41.

ECO

PM5279 affecting pages 1-5.

C

Engineering Change Order PE12154 incorporating the following:

(7-31-69)

ECO

PM4840B affecting pages 1-15.

£CO

PM5186 affecting pages 1-3, 1-5, 1-11, 3-2, 3-9,

ECO

PE12095 affecting pages 1-14, 1-15.

Engineering Change Order PE12524 incorporating the following:

(1-13-70.)

FCO

PM5354A/ECO PM5354B affecting pages 1-13, 3-28, 3-29,

FCO

PE12101A/ECO PE12101 affecting pages 1-1, '1-9, 3-13.

FCO

PE12005 affecting pages 1-9, 1-11, 3-13, 3-14,

FCO

PE12126 affecting page 1l-11.

FCO

PE1213]1 affecting pages 1-13, 1-15,

ECO

PE12054A affecting pages 3-44, 3-47.

ECO

PE12074A affecting pages 1-9, 1-11, 3-13, 3-14.

ECO

PEL2078A affecting pages 1-13, 1-15, 3-37 thru 3-43.

ECO

PE12211 affecting page 1-5.

ECO

PE12231 affecting page 3-32.

ECO

PE12245 affecting pages 1-G, 3-15.

ECO

PE12328 affecting pages 1-1,1-11,3-1.

FORM CA230 REV. 1-67

Pub No, 41248400
69 1970

© 19

by Control Data Corporation
Printed in United States of America

Address comments concerning this

manual to:
Control Data Corporation

Technical Publications Department
4201 North Lexington Avenue

St, Paul, Minnesota 55112

or use Comment Sheet in the back of
this manual,



RECORD of REVISIONS (CONT'D)

41248400
REVISION NOTES
ECO PE12343 affecting pages 1-3, 1-5, 3-0,3-12.
ECO PE12370 affecting pages 3-20, 3-22.
ECO PE12461 affecting page 1-1l.
Editorial Changes affecting pages. 1-26, 1-29, Forward.
E Engineering Change Order PE12573 incorporating the following:
(3-4-70) FCO PE12075, FCO PE12169/ECO PE12074 affecting page 1-26.

ECO PE12515 affecting pages 3-37, 3-38, 3-39, 3-40, 3-41, 3-42, 3-43.

ECO PE12636 affecting page 1-13.

FORM CA 230-2






PREFACE

Customer Engineering material for the CONTROL DNDAG@ 9461 (Mods
12 and above) Disk Storage Drive is contained in four separate
manuals, and provides all information required for installation,
operation, and maintenance.

Publication No. 41246800 General Description,
Operation, Installation
and Checkout, Maintenance

Publication No. 41248400 Theory of Operation,
Diagrams, Wire Lists

Publication No. 41245200 Illustrated Parts List

Publication No. 40826700 Disk Storage Drive (OEM)

1604 Logic Modules Manual
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Control delays may have multiple inputs and/or multiple outputs. When a
control delay has multiple output terms (i. ¢., more than onc V, Y, or N term),

each output term may have a separate conditioning input.

Capacitive Delays

A capacitive dclay is used to delay the "1"" input to a logic clement. (0" inputs
are not affected by the delay.) Capacitive delays may be active or passive,
depending upon 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 producing element.  The actual connection
points for the scope and probes vary for different cards and should be deter-
mined by referring to the Printed Circuit Manual.

Active delays may be recognized by the circuit letter always present as part
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 third

example, this wiring connects to capacitors located on two separate capacitor

cards.
2c28a 3CI6A-5:10, It 2c27¢
Y40l
0.2 pSEC 0.7 uSEC 4 Ms
2C16- 9,10
FIXED PLUGGABLE T evi2-7

WITH EXTERNAL
CAPACITOR(S)

Figure 9. Active Capacitive Delays

All passive capacitive delays (Figure 10) are formed by wiring grounded
capacitors, located on one or more capacitor cards, as an AND input to the
affected logic element. For this reason, all passive delays show pin numbers

to provide this external wiring data.

3c28-6,7
8 pSEC 1200 (oBSoOLETED
REPRESENTAT (ON)

I

= 3C28-6,7

Figure 10. Passive Capacitive Delays

Capacitive delays may be adjustable or nonadjustable, depending 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 dclay symbol as shown in Figure 11,

2C21A-5:11,12

jI25MS

3C28-12: 13

ADJYUST FOR 3/4"
RECORD GAP

Figure 11. Adjustable Capacitive Delays
Inductive Delays

An inductive delay is used to delay either the "1" or "0" input to a logic
element or as a 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

terminated in its characteristic impedance. Inductive delays are identified

in the same manncr as capacitive delays (axcept for the vertical lines) unless
they arc used as delay lines. On multi-section cards where no identifying
circuit letters are present, pin numbers are shown adjacent to the input and

output arrows. Figure 12 shows both kinds of inductive delays.

STANDARD INDUCTIVE DELAYS
2H34D
0,1 WSEC 0,15 uSEC
TAPPED INDUCTIVE DELAY
DELAY LINE / / )-——%
to 1 t2 N
AN — /

—
TIMED OUTPUTS

Figure 12. Inductive Delays

Line Drivers/Reccivers

Voltage levels used to represent "'1's” and "0's" on cables are different from
those used for internal logic. The level shifi to and from internal logic is
made by line drivers and line receivers. These cards may be considered as
inverting the signal clectrically, 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.

w o now e "o

T TN | e Y I

0] o o) o 0 |

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 internal 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 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 deiay). Figure 14 illustrates the

inverter JOO1, with 2D12A representing its jack assignment,

ORDINATE (ROW) HORIZONTAL {COLUMN)

OUTPUT TEST POINT

*CHASS(S NUMBER

*When most or all jack assignments are located on one chassis,
the chassis numbers for that chassis are omitted. A1l multi-
chassis devices include a chagsis 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 in Figure 15.

SINGLE WIRE (COMMON GROUND RETURNI}

2012
(SHOWING PIN "M" OF ]
CONNECTOR  2J12) —>>—{[mio5}

TWISTED— PAIR TRANSMISSION LINE

3ui-ag, alg —»—{[R101 }—>

SECOND PIN NUMBER
{NEGATIVE-BIASED LINE}

CONNECTOR
NUMBER

FIRST PIN NUMBER
(POSITIVE -BIASED LINE )

Figure 15. Cable Connections
SPECIAL LOGIC SYMBOLS

Nonstandard elements (special logic and/or non-logic elements) are repre-
sented by a special circuit symbol (generally a rectangle as shown in Figure
16). The special circuit symbol always shows the symbol designation, jack
location, and the card type. Supplemental information may also be shown
such as in the casec of special delay cards which indicate the detay period.
¥or detailed information refer to the specific card type in the appropriate

Printed Circuit or Logic Module Manual.

SYMBOL SUPPLEMENTARY
DESIGNATOR ™ INFORMATION
|
——1 15useC
UGA - c38(12
gamo "8 CHASSIS
TYP LOCATION

Figure 16, Symbol for Special Circuits

INPUT/OUTPUT DESIGNATIONS

Where several pages of logic are involved, a symbol index and term list

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

such as special card types or on equipments for which no equation summary
exists (as for peripheral devices) input and output pin numbers are indicated

on each logic element as are the output destinations of the elements (Figure 17).

INPUT PINS OQUTPUT PINS

{BUSY) T203
FUNCTION

K51t

(FORWARD) 104 K401

INPUT SYMBOL DESIGNATOR OUTPUT SYMBOL DESIGNATOR

Figure 17. Input/Output Designations
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UNIT SELECT

The controller can select any one of eight disk storage
Jdrives by applying a select module signal to receiver RO12.
If the disk storage drive is on-line, the following lines are

returned to the controller:

1. Selected Module via T007. This line is used by
the controller to check if the disk storage drive
is selected.

2. Selected On Line, via T006. When the heads are
loaded, this line indicates that the selected disk
storage drive is available.

ADDRESS AND CONTROL BUS

The address and control bus consists of eight input/
output lines which carry information between the controller
and the disk storage drive. The function of the signals
carried on these lines is defined by one of the accompanying

select lines,

SELECT LINES

Set Difference

After the controller has computed the difference be-
tween the disk storage drive current cylinder address and
the desired cylinder address, the controller applies 2-Q
set difference pulse to R008. This indicates to the selected
disk storage drive that the address and control bus contains
head positioning information. This information, indicating
tracks-to-go to the desired cylinder, is then loaded into the
decrement counter.

Set Cylinder

The -Q set cylinder pulse applied to R009, indicates that
the address and control bus contains head positioning infor-
mation. This information is used to reset the disk storage

drive cylinder address register to the new cylinder address.

Set Head and Direction

The controller applies a -Q pulse to R010 when the address
and control bus contains head select information and the
cylinder access direction. The head select information
(bits 4 thru 7) is gated into the head address register to
select which head shall read or write. Bit 0 of the bus is
applied to the Reverse FF (K214/215) to establish the direction
of the next seek.

Control Select

The -Q level control select signal is applied to RO11,
When this signal is up, the address and control bus contains
control information.
as follows:

Bit assignments and their functions are

1. Bit 0 - Write Gate, -Q level. Commands a write
operation by enabling the write driver.

2. Bit1 - Read Gate, - Q level. Commands a read
function by enabling the read lines.

3. Bit 2 - Start Seek, -Q level,
according to that previously specified by the Set Head
and Direction tag.

4. Bit 3 - Reset Head, -Q level.
~ero.

Reset head address to

5. Bit 4 - Erase Gate, -Q level. Commands an erase
function Ly enabling the erase driver,

6. Bit5 - Head Set, -Q level, Enables the head indicated
by the head address register.

" 7. Bit 6 - Return to Zero Seek (RTZS), -Q level. Move
heads in reverse to the home position, then forward
to cylinder zevo.

All input/output signals are Q or L levels or pulses. These signals are within u.c following vuitage ranges:
+Q = 43,5 to +0 .65 vdc, -Q = -0.5 t0 -3,5 vdc, +L = +6,28 to +2.0 vdc, and -L = +0,3 to 0. 0. vdc.

Inititates carriage positioning

8. Bit 7 - Head Advance, -Q level. Increments the head
address register so that the next head in order can
be selected. This function can be used to select heads

sequentially on a cylinder for multiple track reading or
writing.

INDEX/SECTOR

Each cylinder is divided into 20 sectors. The controller
knows which sector is under the heads by means of a sector
disk which rotates with the disks. The sector disk hag 21
notches in its outer rim. As the disk rotates, the notches

cover and uncover photocells to generate sector pulses.

The starting, or reference, point is the index pulse.
This pulse is generated by two notches close together on the
sector disk. When light passes through both notches simul-
taneously, the output of 1028 goes to ""1". If the unit is se-
lected and on line. T004 returns a selected index. -Q p\?lse.

END OF CYLINDER

If the heads are selected sequentially on a cylinder, the
head address register is incremented by the Head Advance
Command. While heads 0 thru 9 are selected, none of the
AND gates into 1026 are made. When the next head advance
command is applied to R007 to advance the head address
register from 9 to 10, the gate into 1026 is completed, T005
returns a -Q level End of Cylinder signal to the controller to
inform it that the last head of a cylinder has been used.
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DECREMENT COUNTER

The decrement counter is set by the Set Difference input
to the address and control bus. This select sets the counter
to the number of cylinders io go during a seek. Direction
of seek is controlled by the Set Head and Direction 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, inverter
1171, 1173, 1174, 1177, and I178 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 Se{ Cylinder
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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"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 for-

ward FF. The FF forces forward miotion when it is set by
any of the following: o

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:

i 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 set head and direction
4

or if a forward seek error occurs. It is cleared at the end of

I

( The RTZS (Return to Zero Seek) FF is set by a control
iselect from the controller. Setting the FF clears the Forward

.FF to enable reverse drive to the home cell. RTZS FF clears
when the home cell lights. - s ’ ’

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

cleared by any seek command.

Stop FF commands the carriage to stop. As the decre-~
ment 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
t
l gate to set the FF. The FF is cleared by an any seek command
~or a motor off and heads unloaded condition.

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

First Seek FF is used to initially load the heads. When

This sets the for-

: ward FF, When the heads are loaded, the Forward FF clears.
~ Note that the First Seek FF is also set if a seek error occurs

- . the reverse seek or upon completion of the seek error recovery.’

’ during a forward seek.

Seek Error FF senses an error if the home cell is un-
covered during a direct seek. The FF is cleared upon re-

ceipt of a return to zero seek command or power -off seek.

DETENT

. indicate cylinder position.

The Detent FF (K212/213) controls the detent pawl which
locks the carriage on its specified track. When the FF is set,
cards L200 and L201 are turned off. This deenergizes the
detent coil, allowing the detent pawl to engage the gear.
Normally, the Detent FF is set by the trailing edge of the
last track pulse during a seek. It is also set when the disks
are not up to speed and the carriage velocity is less than 2 ips.
This prevents head scoring. :

)\Ii il;;ut/oufput signals are Q or L levels or pulses. Thege signals are within the following voltage ranges:’
“4Q = +3,5 to +0,65 vde, -Q = 0,5 to -3.5 vde, +L = +6.28 to +2.0 vde, and -L = +0.3 to 0.0 vde. [

A

: disks, the timing disk rotates.

_ 'Upon receipt of any seek command, the FF cle‘ar.rs.w -v‘;ffiis
completes the AND gate into card L201. Turning on the card

" applies a high current through coil 1210 to quickly pull the

pawl away from the gear teeth. After 2 ms, the Y312 term into
card L201 goes to zero. Card L200 then controls current
through coil L210 to hold the detent in its retracted position.

SELECTED DRIVE READY

The selected drive ready signal informs the controller
that the heads have reached the addressed cylinder. This
-Q level is returned to the controller \"ia T202 10.2 ms after
the Detent FF sets. The selected drive ready will be disabled
and replaced by the seek incomplete signal, if the selected drive
ready signal is not returned to the controller within 600 ms.
Seek incomplete is a -Q level sent to the controller via T204.
No matter which of the two previously mentioned signals is
sent to the controller, it will be accompanied by a -Q level
Attention sent via T203.

TRACK CELL

The glass timing disk has 203 slots on its middle ring to
As the heads move across the
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 to 1", As the cell goes dark the input to
I‘ 1203 from Y244 goes to a "'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 parially enable the Stop FF.
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SPEED CELL

The glass timing disk has slots in its outer ring used to

vV A9

| 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 generator
composed of FF's K300/301 and K302/303. The outputs of
Y305, Y306
I the speed is low enough to allow one or more

these FF's are applied to three UAB delay cards:
and Y307,
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
The
motor drives forward when the AND gate into L300 is made.

controlled by an H-switch consisting of Q03 through Q06.

Operatxon of the circuit during a forward seek is explamed

~9“’1

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 I305 and
1309; all inputs to I305 must be "0" to drive forward. Since
velocity is 0 ips at this time, 1305 outputs a "1" and forward
motion starts. (1309 in the reverse circuit operates in a similar

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

. Max Drive FF (K212/213).

‘is rapidly slowed to 6 ips:

clears.

«

_ N

Raté 6f r;:\gtc;r a’é‘éelé;ration is controlled by the Not
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,

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.

maximum deceleration.

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 I310 in the reverse drive circuit causes opposing cur- ’
rent to flow through the H-switch. The motor is then
When V is less than 15, the Not
The 15 ips
speed is maintained by serving the motor; 1305 and 1310

alternately output ""1's" and "0's" to maintain a constant

rapidly braked to 15 ips.
Max Drive FF sets to turn off high current.

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
When the speed is less than
6 ips, Not Max Drive FF sets, while Per Dy Brake FF
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. )

»Less than 80 tracks to go for units with serial no.980 and
below not having FCO 1846 installed.

P

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
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

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 apphed to
1309.

When the home 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 K400/401 is set if one of the following
malfunctions occurs:

8.

One or

More than one head selected.

Write current OR non-complement write current
AND no erase current.

Erase current AND no write current OR no non-
complement write current (if condition exists for
more than 200 usec).

Read, Write, OR Erase Gate AND no Selected
Drive Ready.

Write Gate OR Erase Gate AND Read Gate.
Write Gate AND no ac write current.

Low voltage condition on disk storage +20 vdc
or + 36 vdc outputs.

Loss ofac line voltage (from controller) to disk
storage drive.

more of the above conditions will:

Generate a -Q levelDrive Unsafe signal.

Remove all write and erase current from the
heads.

Disable the Set Head and Direction tag.

Set all Q-level type output cards (except Drive
Unsafe and Selected Module) to the +Q level.

Light the SELECT LLOCK switch/indicator.

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 address and control bus directly sets up the
register to select the desired head.

The register may be set in two ways.

by means of the Set Head and Direction line.

If it is desired to select the heads sequentially on a
cylinder the Control Select line and bit 3 of the address
Thereafter,
a head advance signal may be applied to 1473 to increment

bus is used to initially set the register to zero.
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.

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.
the analog input from the heads to a square wave output. If

WRITE CHAIN

Erase enable is applied to AM- erase driver G410/411
7ia 1440 and 1441. In order to write, a write enable must be
applied through I442 to UKB toggle M415. Write information,
in the form of -L level 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 AMG G412/413.
Write current is then allowed to flow through the head se-
lected by the head address register, Outputs of both AM-
drivers are applied to AND card Y403 to check for any un-
balance of the output voltages. (If there is an unbalance,
Y403 sets the Fault FF K400/401.)

Shaper D400 converts

the read mode has been selected, the OVA pulse shaper gates
the square wave output to T401 for transmission to the controller

in the form of +L pulses.

All input/output signals are Q or L levels or pulses, these signals are within the following voltage ranges:
+Q = +3,5 to +0,65 vde, -Q = -0,5 to -3.5 vde, +L = +6,28 to +2.0 vdc, and -L = +0.3 to 0.0 vdc.

il



o= 1

f o o e i — S S ™ F = i -
 (HDS LOADED) I225 —— e —— -———7
- {c36-9)
N (ER)zea0  , Bos® OB
IRy P o Soz-
(801101 (805-3) 409 .
Ad4-1y
12)
- s ——————— -~ !
e Whnuee r H
(READY)Z220 LA 801-10. ;
(828-0) " [1oE-A42¢ 8038 m Qa09) g coic |
o | - 2104-33 . 1 coi ey
' D (MEADS UN_OSDED)I211_8 1002 R el mr T (coxz “"F-T—'EL-% p221 vzzo: D
_____ ot 0 - RD) ROOI
e = -3 31903 L e s caon gF-xise 19
. I ¢ § 9%0:3 9045t mosa . . tcont) 1025 O O ELL] e Y S )
1 1023 1008 -i0} 1448 aoi-2 | ]
: ' LY ] X200 Sttt et —_———————— e I e - = = - - -1 G403 I
e = $30%A 1 . i | |
Pooas, Al ) ast
- |
P | ' ‘ : (cos-1i) :
1477 i ' Ad13
) e 2100710t #02 | WRITE OATA L mooy s : (cio-n ;
s— N s7 4 .
on "5 € (seL) T019 2 g | o8 | tenls)
s ! R 0lissa-xo8 {1 = 1476 | “r 1
(o16-8) | (003-1) A |
3100 |F1—» ua1a S - as-u
I t808-5) 1 s l_a..i}_. T400 l( ) |
Lo Line Y408 UNSAFE = (ea3-0 aars
! sl 1470(READ HOD-1)} x  ‘xes-os) 0 ! T, :ggf (cii-10) :
} 2 O——————— {COI-10) - (coun 1024 « 3 3
st |,°_’ussntew HD-0) 010 =11) FYoy : L8 12 4438 1 tcaem |
: joNLmE fcoi~ 4) HEAD ADDRESS ‘¥R ‘"f’"n? - 1448 | moz A (£Ce-4) |
1 REGISTER 1448 | |
C M 2 Toor r A \ 1448 1 3823 S ilec
! 1 “ROO7 -
S0z | 3 {E30-3) 1as2 : T veos Jle L (coi.j; ‘%l |
) (SET HD)2022 - AND-
Lo, w2’ |7 o ! 1ape * & —"—DiotH_' :
| - :
. ] 5 Asle —Llﬁ—ﬂ A406 (£6, 9aTEIR00S 1472 |
€3 . cizc (conmTOSs : ] (cgg_s;) |
503" | | o—s] AMIT 190 as07 1460 [ T~ Y ™" S 145 —t > 14 134
P qi—o—ncn-‘) . (] T 1 [} ; 1475 {co3-113
]‘ 1484 (D08-5} |
ry 1455 2 | (WaoaTE 2478 (oETENT) K213 |
; Te100 (506 - 11) 2%
i— . :oc)xozs HD-00 ! 4—
, =55 (806-5) $101=3 oo | [
06 (READY}T22) i
J— (E30-0) s . s (c29- 3 1453 sl ;
- ] 4 1465 . KEAD SEL ROOS e
L e T A oo B B %
= = A are 2 /_ T e . (010-8) . 748086C 80s¢C (D10~-10} 6497 1 o 5
°" cu T ciza (HD.AB) 1029, 1466 nz' 1467 1o o
. * LTl Aais 4, aaos 1462 Ca ) aate g8 4 &=
. . 74 (sETHPIZ022 (cr3oie —Dlase B~
|_of 1482 tor2-1 ) ,,I ®
B 10 T488 . 1463 Asls 1450 0
B 1 020-10 R . 804C (cri-a) {cc2-5) | Te]
Y400
xe0z [ xa04 |- 1487 Ta7E | <
ROOS 8074 Bo7¢
(E31-6) 1480 ° 03 "02 Asl? [
0 4 1436 3 ; (€13-10) I )
9 . i
=13 L/ - 020-12 aa1s |
. />—-—-‘ A4j2 B /0—' A402 — [ —GioD)e 1483 tci=m | l
I: clo * cosc == WRITE ENABLE 1 |B
-
b5 LT aars l . /‘;__'2. 2403 1461 ‘.u.oo/loa | 1,
0 . () w5 Aat2 i
T W6 a8z, . wels |
— ] 2 | —
-————— —— e —— . (o1a-in | :
RO04 - oc Futen “23'9.7&(,3, o1 . 1026(2) !
(esi,-m 1480 s r xom) * . . I |
(HEAD ADV) o Io2e | 9 s . X1y 1
. 029’ ' :":‘ 0 2 2 8 LI | +ev —1—0 ev——0 | tcos-8} ! ’
. A02-9) O a o A410 400 [ ;
; s s »7‘*‘ VA . +20v ——0 RYTER 1 A413
i (con:‘:‘:no_z" - (M cos (] CO9A | 2 I3 | K400 {ci0-10) (coz-10
- [ 7 . | -36V—1~0 +20v—10O
8050 Asn < asor | 3 B |
4402 10 -
s 1es — o : 2 : # X
1486 , ) 131 A
as04 7 (IS o |2 : (] = ] = 2 |
| = = +aov— =
raom Bfrase}— ! < » 1
{HEAD RESET)RCO3 - 08 | -20V——4—0 |
otz on) . 4031 < L 1
CONT} 1024 e e - ————
onTIz024 (ado3 [1463] NOTES TTne FRODUCT
— 2 /\ NOT 1N L0GIC, FOR REF ONLY, 9461
“RT28) 1228 G
e (cu-z) E —> 1486 K404 A\ LOCATED IN READ/WRITE LoGIC chassiS READ/ WRITE SIE DRAWJNG NO. REY
tsor-9) 3\ asove s/n 1500 - & c 45587700
; {FiRST SEEK) T2i2 HEAD SELECT o
; (a33-3) TRAWK Jsueer s
: 3 t 2 . 1







T

'y | oorssser | @ |

= %
& @
L4
Olx
sOl¥
=
<< om (&) (@] Ll AN
=
—|x©
olan] .
<+ 0}z
ol i
<Y S =
| cwororoa mK3|2|_K3I3u -~ [HMO® Y <o | oo W] H ma
2
3
P Hoom jHmNe g > w = 0 Exm -0 lxm——J oo+t | Fv¥ooi kd _u1
§] 4mown |uvo0f > M ~ & Yxmowo |xmonl > u mo r-00 |F—0—-§
T
| o o ~f - _ P
3 n_xsv _x.._ B r’a o xmow [xmonr Fr-own | +—0mi z
2 m_Isos HO=0 g HNO® | HIM—— g F-o¥ | r—ocwf :M._
Q
2 8l Hwow |Hmoo gl v~ [ Hmo o F-00 | F—ONS <
(] Lt . a
o~
wl < 8
-4 gl xmow K305£K2|2 Xa—m g Fno¥ | FoOowly z " M
G = ~ ) < z s 9
P wx..o _x...o o _z...oo XNO® |XNOM Y > 9 — 0 Hruom [ Foord g = S r
P =
9 g > m o~ m_zzoo Hauaw gl Hn=n [H"=® g yon | Fo0W] e =
© @ 0 R o o1 & o m. 3
" > © O ¥ gHNO ik Pl ol Bl " g
3 2 > m o o g ..l_ ~ 7sﬁvao > mm®w O u_Rooa Roosmw R =5
" <45 ! il Ml Vi Pl i 5 b g 3:% ]
° s xmon ([xmomzl manoO—~ I|04m_ > m o — m_aoo.. ROOOm m wmm Wm
2> 51
8 H-o~ [Huamy xmoo [xmo- | xnow K205u.._ > m o & Jeoom |[xoow} a1 MW
£ zoo
z =z
5| xvoo [vxno-d xno0 [xnor B HNOO | -0 xoomw R004m_ MIEEL W
g Zew t
=4 > N O 0 I xN—-0|x¥N—-=g HNOCO [umo~; II70FII77..:. xoon~ R006m~ o 3ZE
w ¥
< > z
2 Kaoz_Kzo.on. H o O~ fHoN- |[HoNo xo-0 ROII.«._ & mnm '}
3 « T o ) o o m”%
o snom lsvoel 1 - o X oN—¢ |xXxn—0h xXxo—-n E2 w &
o bt ) i W C | g mmm
8 .
S xv -0 [xa-ry HuON [Hom® g § Hos mm
W Lak g
- PL:
e > &N O 1 § 34_ » an.._ g s www os
«~ Sle=" |x— | < & Y88 22
9 > N 0 ¥ Hx-muwix-mow g H & — ©® = m.mmmwns,
o o
A - my—mo [x—m— Y Iso e Nmm e 2
o i i TTad %\ i Yol w Wmm 2z o
a3 dad SN ©
M ye= (gm = v (k-0 - -4 ¢ O N % - ¢ O - & o 33334
o~ "y ol o o < € <33 nm m A..
-ZXo
Nf e e [gmmm ol &N & &® |27 N o o o % o < o O % ~oSawe w9 ®@e o
~ b Ml i %) P - 3 [+ A ._...AA AA
£=3
=) x-0® [x-00n v—nv [x=nw g o oo o7 g ~o=awe 2
o~ b 171 b Pl il .
[~} © ~o =0 JinowN LZO‘.E‘M RENBRRERR Vl
Q) X-o® |x-org ¥=N- g D SEERENEEN
-~ » - n | ~ - )
o0 - - o " 0 Lo B ~ [
Ol x—-O% [ x 05uﬁx| xls xns nn&& Kl . _xo djovOo® |ovoa g
ol x—on |[x—omp «°| *% «°| vgl H — O & =[xvoO0 |xvo-g Jocrow lovo~ s
- x > xT ¥ ~ Ll
~ L,
M w—-00 K..Olux|44x|45 x..asxta& H — O — Ha—— |HYTON 4 ,w ©oeOo G405.m
- L
O H - & 0o o ] |‘A_1272 Huow 5| H-00 {HO=-o 2l veon |owom w—
- % x ¢ 3 N
2] = o) < o _&° ° o s o _..—
2] H - N &N 2 &~ O Jxe—o xa-og | | 2| g 2] ovo0 |ovo- 5 m
- o~ - N o — - o) ~
¥ K - § O oo _voo _v...z _vawaZI >~ Zw_. ~~m I455u— [~ 3
ol H -0 mMm 3§ H — 0 ©0 Yav -0 A4|7n_I235 HO—® © m
o — = - =| «° ° oﬁo _ 12 N Nz L4
NI E R RN R o g
= H = O = JH—09 _1465.4. < —-< A4l5u_1007 _Isazu_ = 2 o
> = [3} .
e e <« - A4|3u_ H o & % o 1) A B
- =1 =151 ]> . o
L] " - o - o )
-o0® o il P ~ o o_ o o_‘ <, _ o -
® " @ zzll _IQ —I _Il i Puil P P AQA . e
® M4|3_MQI4T205n <t =0 |t ==y H=-N T |HONV 3 = ﬁ
~ " o+ ) P -
~l Ho—-N~ [HO—o0 &l «° _xao L _x4oA H < © ¢ = o g m
o] H O N O = HOND oo R H ¢ © M o » < ¢ ¢ — 3 _A..Dn.
o © ~ = P
o xasple = —xq glHetoN [Haumo g © »<T OO 3 3
sixunHnFox HETO |[HeOMS HEeO- [HTOO ~MOO w—dwx 3
o~ o~ 8
=
" H ¢ b © =jHT0Y I456u_1476 _1474.-.,. ° o|loe—o |og=m m_ mw
— o - ) CRES of [ "%
o !ot ...17 tot ﬂt(Q _XQQ ...44 _244m Hewo [Heom R_ wjoe-0 jog—— H
_% .0 - ] ~ O S G < a
o O W :lz& HY <O 1442.‘_:41 ﬁnc L _...4 e > e - = «] »>»<eom 2 <
. "
~ &TO00 mWA
: .
a ¥} % o < .
L -
.
' .._nl.—‘_ PAaxr N



g A9y

¢I-T

GENERAL

The power supply is completely solid state to provide
low dissipation and high reliability to the operating
system. The power supply provides an adjustable #20
vdc to the logic chassis, +24 vdc and +20X vdc to the
access motor and detent solenoid, #20Y vdc and 436 vdc
to the power sequencing circuit, +40 vdc to the Write
circuit and dynamic braking 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 208-volt input power is applied through the closed
contacts.of the MAIN POWER circuit breakers to the
line voltage indicators, to the fan motots, and to
the primary windings of ferroresonant transformer TOl.

Since TOl is a ferroresonant transformer, the voltage
developed in the secondary windings tend to remain
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 TO2 and rectifier diodes CRO1, CRO2, and CRO4.
Also coupled from pin 8 is 24 vac which is supplied
to the brush motor circuit.

Rectifier diodes CRO4A and CRO4B, and rectifier diodes
CRO1A and CRO2A develop +20 vdc and =20 vdc, respec-
tively, at their junctions. Capacitors COlL through
CO4 and chokes LO1 and LQ2 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. ROl and RO2 are bleeder resistors.

The voltage applied to the primary windings of trans-
former TO2 is coupled to the secondary. The second-
ary voltage is applied to rectifier diodes CRO3A and
CRO3B vhich develop +40 vdc at their junction. Ca-
pacitor CO7 filters the voltage before it is applied
through relay KOSB to the read/write/erase circuit

in the logic chassis. Also developed at the junction
of CRO3JA and CRO3B is +40X vdc which {s applied to
resistors RO8 and R25.

Resistors RO7 and RO8 and resistors R25 and R4l form
voltage dividers. The +20Y vdc developed at diodes
CROLB and CRO2B is applied to resistors RO7 and R4l.
The junction of resistors RO7 and RO8 is driven to
+24 vdc which is applied to the H switch and detent
circuits. Resistors R25 and R4l devclop +36 vdc at
their junction for power sequencing.

The +20Y volts is also applied to filter capacitors
C09, C10, and Cll. Resistor RO6é is a bleeder to dis-
charge the capacitors once the unit has been turned

off. The filtered +20Y vdc is used for power sequencing.

FIBER OPTICS POWER SUPPLY

The secondary voltage of transformer TOl is coupled
from pins 5 and 7 to rectifier diodes CROlA and CROLB
in the fiber optics power supply. Rectifier diodes
CROLA and CRO1B develop +5.7 vdc at their junction
and apply the voltage to filter capacitors COl and
C02 and filter choke LOl1. The filtered voltage is
roupled 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 emergized when the unit
receives a sequence in from either the control unit
or the previous storage drive on the line. If the
disk drive unit START switch is not lighted (5301
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 +36 vdc {s applied through connector JO3 to com-
plete the path and energize relay KOl. When relay
KOl is energized, contacts 1 and 7 close to energize
relay KO2. When KO2 i{s energized, contacts 3A and

3C close to supply +20 vdc to the logic chassis, and
contacts 4C and 4A close to supply -20 vdc to the
logic chassis. )

Relay KOl also completes the path through contacts 3

and 9 to encrgize relay KO4 (assuming the disk pack
is on, buth 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 intecrlock switch, S333. 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 5333 and S334 closed, a path 1is com-
pleted to energize relay K03. KO3 contacts 2A/2C,
3A/3C, and 4A/4C close to apply power to the spindle
motor, M360. K04 contacts 1 and 4 open and apply an
output signal, indicating that the motor is on. Con-
tacts 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.

At 80 percent of the rated speed, the logic completes
a circuit to cnergize relay KOSA 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-second
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.

Contacts 1 and 7 of KO5A close to provide +40 vdc to
the Write circuit and contacts 2 and 8 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 unit. It is as-
sumed that the purpose for this Power-Off sequence

is to change packs. The seguence is initiated when
START switch S301 is pressed, opening the contacts
of S301A and breaking the circuit that holds relays
KO3 and K04 energized. The following events occur:

1. KO3 contacts 2A/2C, 3A/3C, and 4A/4C open and
remove power to the spindle motor, M360 (ro-
tation 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. KO4 contacts 1 and 4 close and signal logic
that the spindle motor is off.

4. KO4 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).

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

. KO08.

Energizing KO8 closes contacts 2/8 and +40 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 speced is less.
than 50 rpm it de-energizes relay KO5B. This causes
the following events:

1. KO5B contacts 2 and 8 open to remove the +20X
voltage to the sector solemoid. (L301) and
the access motor H switch (prevents further
movement of the carriage).

2. Contacts 3 and 6 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.

3. Contacts 3 and 9 open, de-energizing relay KO2.

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

_ DETENT CIRCUIT

Upon receipt of any seek command, transistors Q01 and
Q07 are forward biased and the transistors are gated
on, When the transistors are gated on a high cur-
rent pulse is applied through the detent coil L210
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 until
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 recrived, 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 carriage
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
the reverse or forward direction. 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 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 QO06)

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 transistors, is approximately
2.5 ohms. After the current is reduced, the total
circuit resistance is approximately 12.5 ohms.

The use of series resistor RL7 during slow speeds
nrevents 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 fcrward move command of greater than
64 tracks is received; ground is applied through pins
P and S of power supply jack JO3 to bias on the re-
spective transistors. The Fast command or ground
level applied to JO03-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
+20X vde. With electron flow through Q03 and QO6,
the motor is driven forward. Transistor Q02 shunts
resistor R17, resulting in maximum current flow
through the motor and consequently maximum motor
acceleration. When the Decrement counter indicates
less than 64 tracks remaining, and if the carriage
velocity is greater than 15 inches per second, the
following occurs:

1, QO3 and Q06 are switched off and Q04 and QOS5
are switched on (Q02 remains on). The reverse
current through the motor causes the motor to
slow the carriage down.

2, When the carriage speed has slowed to 15 inches
per second in the forward direction, Q02, QO04,
and Q05 are turned off.

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

4. With 13 tracks remaining, Q02, Q04, and QOS5
turn on (Q03 and Q06 turn off), and again the
motor is 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 turn
off and current pulses (through Ri7, Q03, the
motor, and Q06) sustain a carriage velocity of
2 inches per second.

When the selected track is reached, the spring-loaded
pawl is dropped.
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REé‘D GAP AREA ZEROS ADDRESS AREA 7/ GAP AREA DATA’ /RECORD _ GAP
ooy l 31 BYTES 27 BYTES : AREA

. . T
CONTROL l . :

]
| -
| ) I

i

I-—so 4 SEC MIN
DRIVE BUS | I ) '
(READ GATE) !
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RECORD 1f -
FORMAT RECORD N : l GAP AREA l RECORD N *+1 | cAp AREA
. |
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]
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i

]

1

]
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T - T
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-
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'
DRIVE BUS O I ! l [
WRITE GATE . }4 T3 —’I

BIT VALUE ] | o

M | | | | | | M DOUBLE - FREQUENCY RECORDING
WRITE DATA
{EXPANDED ) ,50_.i l._ —| 400 b l-— aoo——l
. (E75) (£0.5%) (£0,3%)

N SEC NSEC NSEC
NOTE: :
1. T1 - ERASE GATE MUST COME ON COINCIDENT WITH WRITE GATE WITHIN 10 USEC.
2. T2 - WRITE GATE MUST REMAIN ON FOR A MINIMUM OF 45 USEC.
3. T3 - ERASE GATE MUST BE DROPPED WITHIN A MAXIMUM OF 80 USEC.
AFTER WRITE GATE IS DROPPED.
4., T4 - WRITE GATE MUST REMAIN OFF FOR A MINIMUM OF 12 USEC.

Read & Write Control & Data Timing
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Card Placement information
for the 9461 will be found
on Page 1-11 in this manual.
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PART 3

WIRE LISTS
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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 B1l1l 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 Liocation

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.

=944



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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DOCUMENT NO. REV.

ONTROL DATA JESE —
I WIRE LISTING wiL
COMPUYTER DIVISION SHEET OF

=

CONDt ICT\"»R! FING GAJGE | COLOR L NGTH

1DE*” ey (REF) (REF) (AP

DESTINATION FIND NO.| REMARKS

ORIGIN

o loul 24 | ees| 03 x12 03 x12

21 2o | ] 903 | o3 X13 03 x13 . | o9
22 | 29 993 | 03 X14 03 x14 09
23 |20 993 | o3 X15 03 | x5 09
24 29 993 03 X16 03 J X16 09

Wire lists other than logic are on a standard corporate form. The remaining
columns 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 multi-digit 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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TLWa5587600 9461 DSD

A40010 04 C09 01 0 CO8 12 9461 DSD
_A40110 02 CoY 04 0 Co08 06 - 9461 DS
A40011 03 (o8 12 0 Co0é 11 - 9461 DSD
A40111 03 €08 06 0 CO6 12 9461 DSD
A&40210 03 Co9 07 0 C1l0 12 9461 DSOD
A4Q211 03 Co9 071 0 COo6 09 9461 DSD
A40310 02 Co09 10 0 Cl0 06 9461 DSD '
" A&4Q0311 03 €09 10 0 Co0o6 10 9461 DSD -
A4GH10 04 Cl2 01 0 Cl1 12 9461 0OSD
A40411 04 (11 12 0 Cob6 07 9461 DSD
A40510 02 ¢C12 04 0 Cl1 06 9461 DSD
A4Q511 04 Cll 06 0 €06 08 9461 DSD
A40610 03 (Cl2 07 0 Ci3 12 9461 DSD
A40611) 04 Cl2 07 0 Co06 05 9461 DSD
A40710 03 (C12 100 C13 06 9461 DSD
A40711 04 C12 10 0 Coé6 06 9461 DSD
A4l010 14 CO08 01 0 E31 12 9461 DSD
__A41011} 07__Cos 01 0 D12 10 9461 DSD
"A41020 03 (€08 02 0 GO7 11 9461 DSD N
A41021 03 €Ot 11 0 Co«4 11 9461 DSOD
A41022 02 €08 02 O cog 03 9461 DSD o
" A41023 08  C09 03 0 DBl7 11 9461 DSD L &%%?
A41024 p5  Co4 11 0 805 11 9461 DSD 1542
A41110 03 (o8 07T 0 GCo7 12 9461 DSD ' 5
A41111 S 03 COo7 12 0 GO« 12 9461 DSD
A41112 05  CO4 12 0 BOS 12 9461 DSO .
A41113 02 Co8 07 0 CO9 06 9461 DSD
A41l14 08 _CO9 06 0 D17 12 9461 DSD
A41120 06 (08 08 0 Bll 12 9461 DSD
_A41210 13_C10__ 01 0_E3L__ 06___ 9461 DSD
A41211 06 Cl0 01 0 D12 09 9461 DSD
A41220 03 Cl0 02 0 Coy 09 9461 DSO
A4l221 03 Co9 09 0 cCo7 09 9461 DSO
A41222 03 ¢COo7 09 0 CO4 09 9461 DSO
A41223 07 Cl0 02 0 017 09 9461 DSD
A41310 03 (Clo 07 0 CO9 12 9461 DSD
A41311 03 €09 12 0 CO7 10 9461 DSD
A41312 03 (CO07 10 0 CO4 10 9461 DSD
A41313 07 C10 07 0 D17 10 94561 DSO
A41320 05 Cl0__08 0 Bll 11 9461 DSD |
A41410 06 C1l1 01 0 D12 08 9461 DSD
741411 10 D12 08 0 €30 09 9461 DSD
A41420 02 Cl1 02 0 Cl2 03 9461 DSD i
A4 142]) 03 Cl1 02 0 Cov 017 9461 DSO
‘A4l1422 03 co7 07 0 CO4 08 9461 DSD
A415190 02 Cl1 07 0 Clz2 06 9461 DSO Y
A41511 03 (C12 06 6 Cl12 11 Y461 DSD )
A41512 03 C11 07 0 CO7 08 9461 DSO
A41520 05 (C1li 08 0 811 10 9461 DSD ‘
A41610 11 C13 01 0 E30 03 9461 DSD
A4l6l1l 10 €30 03 0 D12 07 9461 DSOD
A41620 03 €13 02 0 Cl2 09 9461 DSD ‘
A4l1621 04 (Gl2 09 0 CO7 05 9461 DSOD 1
A41710 03 (C13 07T 0 Cl2 12 9461 DSD
A4l711 04 C12 12 0 CO7 06 9461 DSD ‘
{
A
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TLwaeb587600 9441 LSO T

A41720 05 C13 08 0 BIT 09 G461 D50
100210 11 €21 01 0O E30 12 9461 DSD
100310 02 G621 04 0 c21 03 9461 DSD
100410 11 c21 07 0 E30 06 9461 DSD
100710 06 D11 01 0 D20 02 9461 DSO
100711 07 D11 01 0 C21 06 9461 DSD
100720 07 D11 02 0 C21 02 9461 DSD
101410 20 A0l 04 0 E33 12 9461 DSD
101610 19 A07 07 O E28 06 9461 DSD
101611 18 E28 06 O BO2 08 9461 DSD
101710 03 A07 Ol O AO7 11 9461 DSD
ig1810 11 D13 07 0O AQO7T 12 9461 DSDH
101910 12 Dl6e 07 0 A0V 10 9461 DSD
102020 03 A06 01 O AO7 09 9461 DSO .

CT02110° 14 TA027 01 07 p13 11 9461 DSD
102111 09 D13 11 0 E29 06 9461 DSD
102210 12 D12 01 0 A02 03 9461 DSD
102310 05 D07 04 0 D13 12 9461 DSD
102311 04 013 12 0 D13 06 9461 DSD

1102312 08 D18 06 0 E29 12 9461 DSD
102410 03 D10 01 0O DO7T 05 9461 DSD
102510 02 D08 07 0 DOT 06 9461 DSD
102610 06 BO6 01 O CO5 04 9461 DSD
102611 03 C05 04 0 CO03 10 9461 DSD
102620 07 BO6 02 0 €08 10 9461 DSD
102621 04 €08 10 0 _Cco4 02 9461 DSD
102630 06 BO6 03 0 CO3 09 9461 DSD
102631 11 _BO6 03 0 D14 10 9461 DSD
102710 11 C24 04 0 BO06 06 9461 DSD

1102810 11 €27 67 0 A39 01 9461 DSD 4103
102811 02 A39 01 0 Ble 06 9461 DSD 12328.

{ 102812 02 A39 02 0 A39 03 9461 DSD 12328

1102813 13 A39 03 0 Bil4 06 __ 9461 DSD 12328
" 102820 05 €27 08 0 _Cl19 06 9461 DSD 4103
102910 15 A02 . 07 0 C21 09 9461 DSD -

103110 12 D06 07-0 ADlL /05 | 9461 DSD

1102210 06 Cl19 ©04 0 Bl4 04. 9461 DSD 4103
103310 04 C19 01 0O €22 11 9461 DSD 4103

{103410 04 Cl19 07 0 Cz22 12 9461 DSD 4103
103411 08 €22 12 0 Bl4 03 9461 DSD 4103 .
130510 02 C19 100 C19 09 9461 DSD 4103

{110010 04 D16 01 O D13 10 9461 DSD K
110011 10 D16 01 0 E34 06 9461 DSD
110110 09 €17 01 0O €33 " 10 9461 DSD
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200360 46 J100 57 X E43 10 9461 DSDH 24X 4 {
TTT200370 0 T 4470100 788 X E38 0% T T946) DSNT T T T T T TTITTTTT2RY Ty T T
200380 44 4100 59 X E38 06 9461 DSH 24Y 0
LT 200381 44 1000 SS9 TX TE38 T 11T 946 DS T T T T T4 0T T TI536
. 200390 44 J100 60 X E38 10 9461 DSD 242 4 1536
JTTZ004000 46 100 63 X BAE TU06 TTTYAETNSDTT T T T TGN 0 T T T
s 200410 46 J10U 64 X E44 05 9461 DSD 240 4 1
a 200420 T T 42 J100 65 X E2177713 T U94BYI NSO T CTTTTZ4BTTTE TTIB36
. .
i L o e |
5 o e _ _ e ~ B
; e e
3____~_._.___._.- e B I B 1



J LW45587600 9461 DSD

200430 42 IT00 66 X EZIT 14 9461 DSO T 5356

0
)| 200431 42 J100 66 X E22 14 9461 DSD 24C 0
200440 42 J100 78 X E21 12 9461 DSD — 24C 4
200450 42 J100 76 X €21 15 9461 DSD " 24D O 1536
i 200460 42 J100 77 X €21 11 9461 DSO 24D & 1536
200470 38 J100 80 X T8110 0l 9461 DSD 16 0
T 200480 38 J100 82 X 18110 01 9461 DSD 16 0
L\ 200490 38 J100 22 X E21 01 9461 DSD 24E &4
200500 38 J100 23 X €21 02 9461 DSD 24E 0
200501 38 J100 23 X E21 04 9461 _DSD  24F 0
\ 200510 38 J100 24 X €21 03 9461 DSD 24F &
200520 46 J100 62 X _E44 10 9461 DSD 246 4 3346
200530 46 J100 63 X E44 11 9461 DSD 246G 0 3346
. 300010 40 J101 01 X E33 07 9461 DSD 24A & 1536
)— 300020 40 J101 02 X €33 08 9461 DSD , 24A 0 1536
300021 40 J101 02 X E33 02 9461 DSD . 248 0 1536
300030 40 J101 03 X E33 o1 9461 DSD 248 & 1536
) 300040 40 J101 04 X E32 07 9461 DSD 24C 4 1536
300050 40  J101 05 X E32 08 9461 DSD 24C 0 1536
300051 40 J101 05 X E32 02 9461 DSD 24D 0 1536
) 300060 40 J101 07 X €32 01 9461 DSD , — 24D & 1536
300070 40 J101 08 X E31 07 9461 DSD 24E 4 1536
T 300080 40 J101 10 X E31 08 9461 DSO . 24E 0 1536
} 300081 40 Jl0l- 10 X E31 02 9461 DSD 24F 0 1536
300090 40 J101 11 X E31 01 9461 DSD 24F & 1536
300100 40 J101 12 X E30 07 9461 DSD 246G 4 1536
300110 40 J101 13 X €30 08 9461 DSD . 246 0 1536
300111 40 J101 13 X E30 02 9461 DSD . 244 0 1536
300120 40 J101 14 X E30 01 9461 DSOD 246H & 1536
300130 42 J101 15 X E34 01 9461 DSD ' 241 & 1536
» 300140 47 Ji01 16 X E34 02 9461 DSD 241 0 1536
5 30014l 42 J101 16 X E34 08 9461 DSD 244 0 1536
[ 300150 47 J10Y 17 X €34 07 9461 DSD 24d & 1536
300160 40 J101l 18 X E29 Ol. 9461 DSD 24K 4 1536
300170 40 J101 20 X E29 02 9461 DSD « 24K 0 1536
300171 40 Jl01 20 X E29y 08 9461 DSD : 24L 0 * 1536
' 7300180 40 J101 21 X €29 07 9461 DSD 24l 4 1536
300190 44  Jl01 40 X E42 05 9461 DSD 24M 4 1536
300200 44  Ji101 41 X E42 06 9461 DSO 24M 0 1536
l 300201 44 J101 41 X E42 11 9461 DSD 24N 0O 1536
T 300210 44 J101 42 X €42 10 9461 0OSD - 24N 4 1536
300220 44 Jl101 43 X E41 05 9461 DSD 240 & 1536
I T 300230 %44 J101 44 X E41 06 9461 DSD 240 0 1536
- 300231 44 J101 44 X E41 11 9461 DSD 24P O 1536
300240 44  Jl01 45 X E41 10 9461 DSD 24P & 1536
\ 300250 42 J101 46 X E40 05 9461 DSD ' 240 4 1536
300260 42 J101 47 X E40 06 9461 DSD 240 0 1536
300261 42 J101 47 X E&40 11 9461 DSD 24R 0 1536
T 300270 42 J101 48 X E40 10 9461 DSD Z4R & 1536
300280 44 J101 49 X E39 05 9461 DSD 248 4 1536
300290 44 Ji01 50 X E39 06 9461 DSD 245 0 1536
300291 44 Jl101 50 X E39 11 9461 DSD 24T 0 1536
300300 44 J101 51 X E39 10 9461 DSO 24T 4 1536
300310 40 J101 52 X E36 05 9461 DSD. 24U 4 1536
300320 40 J101 53 X E36 06 9461 DSD 24U 0 1536

SW e U U N W W T Y
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LW45587600 9461 DSD {
300321 40 JI101L 53 X E36 11 94561 DSD 24V 0 1536 {
300330 40 J101 54 X E36 10 9461 0OSD 24V & 1536
300340 44 Ji01 55 X FE43 05 9461 DSD 24W & 1536
300350 44 J101 %6 X E43 06 9461 DSD 24W © 1536
300351 44 J101 56 X E43 11 9461 DSD 24X 0 1536
300360 44 J101 57 X E43 10 9461 DSD 24X 4 1536
300370 44  J101 58 X E38 05 9461 DSD 24X & 1536
300380 44 J101 59 X E38 06 9461 DSD 24X 0 1536 {
300381 34 J101 59 X €38 11 9461 DSD 247 0
300390 44 J101 60 X E38 10 9461 DSD 2472 4 1536
300400 44 J101 63 X E44 06 9461 DSD 24A 0 1536 |
300410 44 J101 64 X FE44 05 9461 DSD 24A 4 1536
300420 . 40 J101 65 x E2i 13 9461 DSH 248 4 1536
300430 40 J101 66 X FE21 14 9461 DSD 248 0 1536Aj
300440 40 J101 76 X E21 15 9461 DSD 24D 0 1536
300450 40 J101 77 X E21 10 9461 DSD 24D & 1536
300460 40 J101 79 X E29 15 9461 DSD 16 2 1536 |
300470 34 J101 80 x TB1l10 9461 DSD 16 0 1536
300480 34 J101 82 X 18110 9461 DSD 16 0 1536
300490 40 Jlol 22 X E21 01 9461 DSO 24N 4 1536 ¢
300500 40 J101 23 X E21 02 9461 DSD 24A 0 1536
300501 40 J101 23 X €21 04 9461 DSD 248 & 1536
300510 40 J101 24 X E21 03 9461 DSO 24B 0 1536 ‘
300520 44 Jl101 62 X E44 10 9461 DSD 24C & 3346
300530 44 J101 63 X E44 11 9461 DSD 24C 0 3346
400010 34 J102 01 X C1l01l 8 94561 DSD 14 2 2494
400020 34 J102 02 X C101 B 9461 DSD 14 2 249%
400030 26 J102 03 X 78110 O1 9461 DSD 14 0 1536
400040 26 Jl102 04 X 7TBl10 02 9461 DSD i 0 1536
400050 26 J4102 10 X TBl10 02 9461 DSD 14 0 1536
400060 26 J10Z2 11 X 78110 03 9461 0SD I& 0 1536
400110 36 J102 12 X E23 07 9461 DSD . 148 5 1536
400120 36 J102 12 X EZ23 10 9461 DSU 14 9 1536 |
400130 33 J102 13 X C1lo02 B 9461 DSD 14 2 2494
400140 337 J102 14 X C102 ) 94561 DSD 14 2 2494
400150 31 J102 15 X Cl04 B 9461 DSOD 16 6 2494 |
400190 32 J10Z2 19 X C103 B 9461 DSD 14 6 2494
400200 32 Jl102 20 X C103 8 9461 DSD 14 6 2494
400210 44  J102 21 X E37 05 9461 DSD 24A & 1536 |
400220 44 J102 26 X E37 . 06 9461 DSD 24A O 1536
400230 44 J10Z2° 22 X E3T 10 9461 DSD 248 0 1536
400240 44 J102 27 X E37 11 9461 DSD 248 &4 1536
400250 44 JI0Z 23 X EZB (131 9461 DSD 245C & 1536
400260 44 J102 28 X E28 02 9461 DSO 24C O 1536
400280 30 JI0Z 25 X T1BLIO O3 9461 DSD 14 O 1536
600010 32 J104 Ol X BO8 01 9461 DSD 20 4 1536
6000420 Y4 J104 G2 X CO1 06 9461 DSV 4 [ 1236
600030 32 J104 03 x CO1 12 9461 DSD 24 4 1536
TTTe00040 T 372  JI0& 04 X Co0Z 06 9461 DSD 26 & 1536
600050 34 Jl104 05 X CO02 05 9461 DSD 24 4
600070 3727 J104 07T X CO02 12 9461 DSD Y. S 1536
600080 - 32 J104 08 X €03 06 9461 DSD 24 4 1536
600100 32 J104 10 X TCO04& 03 9461 DSD 24 & 15356
600130 32 J104 12 X CO4 06 9461 DSD 24 4 1536
500140 32 J104 13 X CO3 12 9461 DSD 26 %
Rev A 3-18
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TLW45587600 9461 DSD

~ 800150 372 J104 1% X CU3 1T 9481 DSD 25 & 1531

600160 38 J104 15 X D20 05 9461 NSO 26 4 153¢
—&00170 BB TJI06 TIe X TA2S T 1277 YasYDSDT T 24 A

600210 42 J104 20 X E22 13 9461 DSD 24D &
7600220 42 73104 21 XTTFR23 14T 9461 DSHT T 24D 0 )

600230 34 Jl04 22 X Bl 07 9461 DSD 24 9 4243
—600240 T 34 TJ104 23 X Blae 01 TTTe94es) DSOTT T T T 24E & 4243

600250 34 J104 24 X ARl 05 9461 DSH 24 0 4243
500260 T 7751777104 T25 X T Bl 02 9461 DSH T 24F 0 4743

600270 42 J104 26 X A34 01 9461 DSD 24F &
TTH00280 0 0 51 Jl04 27 X Bl 02 9461 DSD T T TTTT24G70 %7643

600290 42 J104 28 X A34 07 9461 DSD 246G 4 1536
TTB0U310 T 44 5104 30 X A4V 06 9461 DSDN B 20 T4 T T

600320 46 J104 31 X A40 12 Y461 DSD 20 &
6003307 T 46 J1C4 32 X A38 06 9461 NDSD 200 & 1536

600340 44 J104 33 X A38 12 9461 DSD 20 &
600350 46 J104 34 X A42 06 9461 DSO 20 4 1536

600360 46 J104 3% X A42 12 9461 DSD 20 & 1536
T 600370 T38 7 Jloe 36 X (G20 12 9461 DSO 20 &

600440 42 Jl04 43 X A28 05 9461 DSD 24 &4

600450 38 J104 44 X A26 01 9461 DSD 24 4

600520 44 Jl04 51 X =20 BUSS 9461 DSD 16 &
T 600530 44 J104 52 X =20 BUSS 9461 DSD 16 . 4

600540 44 J104 53 X =20 BUSS = 9461 DSD 16 &
6060550 44 J104 54 X &20 BUSS 9461 DSD 16 A

600560 44  J104 55 X £20 BUSS 9461 DSD 16 &
00570 4& Jlu4 56 X &20 BUSS 9461 DSD 16 &

600590 46  Jl04 58 X E2l 10 9461 DSD 20 & 1536
7600610 48 J104 60 X E25 12 9461 HSH 20 1536
600630 44 J104 62 X E22 15 9461 DSO 20 & :

00640 46 Jl04 63 X k21 12 9461 DSD 20 & ,
600650 44  J104 64 X E21 11 9461 DSNH : 20 4 1536
600680 %42 J10&4 67 X A28 09 9461 DSO 20 & 1536
600710 35 J104 70 X Blb 05 9461 DSD 244 O 4243
600720 35 J104 71 X Blé4 07 9461 0SSO : Z4H 4 %243
600730 43 J104 72 X E24 15 9461 DSH_ 20 & 1536
600750 36 J104 74 X C20 06 9461 DSD 20 &

600810 48 J104 77 X E26 13 Y461 DSD 20 4 1536

600850 17 J104 45 X D42 12 9461 DSD 2242
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TITLE DOCUMENT NO. | REV.
R/W LOGIC CHASSIS ASSEMBLY WL 46809800
PRODUCT c
DISK STORAGE DRIVE SHEET 1 OF 6
REVISION STATUS OF SHEETS REVISIONS
112(3[|41516 REV. £CO DESCRIPTION ORFT. [ DATE CHKD. [ APPD.
Ala|Alalala A RELEASED 3.2-¢7 AP
BilAala{a[Aa|B B (PM 1698 SEE C. O. S.De| 9/1/67 U/
C A A Al B C PE12370 SEE CO DL 1-9-70
7
I
NOTES: 7
1. [DETACHED LISTS /A LOGIC CHASSIS GROUND. /
A. PL 46810000 Zu
B. DN & MECH ASSY 46810000 /A\ TOLERANGE OF LENGTHS TO BE/ .
2. ASSOCIATED DOCUMENTS
A. CP 46809900
B. SCHEMATIC 45587700
COPIES T i | oaTe |
el 1] Lo [em oy ] oo (260 bdser| o loBath %
B v ] TITLE DOCUMENT NO. | REV.
sCONTROISDATA] WL|  sesosso0
L e s e WIRE LISTING 46809 A
¢ i
1A SHEET 2 OF
e | M
CONDUCTOR| FIND | GAUGE {COLOR LENGTH ACCESS. ACCESS.
IDENT. NO. (REF.) {REF.} |(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
1 85 | 20 | 992 | o2 §xi3 05 X13 06
2 x13 05 X1 o3
3 x18 05 X19 05
L x19 05 X20 05
5 X20 05 x21 05
6 x21 05 x22 05
7 x22 1 x21 11 '
8 x21 1 X20 1
9 X20 11 x19 n t
10 X19 1 x18 1 '
11 X10 06 X10 09
12 X07 12 x08 1 .
13 xo7 11 x08 12 .
" x07 10 x07 09 |
15 x04, o8 X05 o7
16 | o \ X05 o7 X06 o7
17 | 45 992 %05 05 X06 05
18 | 37 1 222 x18 15 x19 15
19 {37 | a | 222 { o2 |x20 15 x21 15

FORM AA 1669

- _— - N - -



@ﬂﬁm m TITLE WL DOCUMENT NO. | REV.
S WIRE LISTING \ 46809600 A
APOLIS, ITA o SHEET 3 OF
CONDUCTOR} FIND | GAUGE |COLOR | LENGTH ACCESS ACCESS.
IDENT. NO. (REF.) | (REF.) [(APPROX) ORIGIN FINO NO DESTINATION FIND NO. REMARKS
20 37 2, 222 02 X0, 15 X085 15
21 37 2 222 02 X06 15 %07 15
22 39 | COAX | 000 03 X02 th X03 1,
23 39 | coax | 000 03 X0 1% X05 %
2 39 | COAX | 000 03 X06 1% X07 14 ,
25 38 2 666 02 X04 13 X05 13
26 ‘ ‘ i X06 13 X07 13
27 x08 13 X09 13
28 X18 K X19 3 1
25 X20 13 x21 13
30 38 666 X10 13 11 13 i
31 37 222 02 X10 15 X1 15
32 46 993 03 X22 05 X22 1"
33 t X08 02 X10 1
3L X10 02 x08 09
35 X10 o4 xo08 10
36 X10 06 Xo08 08
37 v X13 o1 X10 01
38 L6 2, 993 03 X13 Oh X10 03
::‘{']:5.5 :U]E I)?ﬂ;\q TITLE WL DOCUMENT NO. REV.
3 o . A WIRE LISTING 46809800 A
APOUIS, YA o SHEET 4 OF
CONDUCTOR| FIND | GAUGE | COLOR LENGTH ACCESS ACCESS.
IDENT. NO. (REF.) (REF.} |(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
39 L6 2 993 03 x18 03 X18 09
40 1 T X1 03 X19 09
41 ! X20 03 X20 09
42 x21 o3 K21 09
43 x22 03 x22 09
L X09 15 x07 10
L5 x17 06 X17 12
46 A x07 03 x07 09
47 L6 2 953 X04 cs X05 05 ~
48 39 ! coax | ooo ; xo8 14 X09 "
49 i | x10 1u X11 14 B}
50 X12 14 X13 W]
51 x18 14 X19 14
52 39 | coax | 000 03 X20 14 x21 14
53 47 2, 9% o4 X09 01 X13 11
Sh 47 ‘ 9% ‘ X09 O x13 12
55 41 222 X07 o1 X07 15
56 42 2 666 X07 02 %07 13
57 40 | coax | ooo Oh X14 14 X17 34,
FORM AA 1669
2 N1 DaAwr A



DOCUMENT NO.

C g - o TITLE A
[CORTRONDATRY WL
e A WIRE LISTING 46809800 - D
[c R IEAE) R T u@tﬁ
ous, ITA SHEET 5 OF
GWW FIND | GAUGE | COLOR LENGTH ACCESS. ACCESS. ! )
ADENT. Mo, (REF,} | (REF} MP&J ORIGIN FIND NO. - DEBTINATION FINDNO. REMARKS
58
59 |43 | 24 [ 222 05 X12 15 X17 15
co laa | ¥ L aosl os | a7 02/ X10 01
61 |44 666 | 05§ x12 13 X17 13
62" |48 996 | 06 ) xo06 01 X12 06
63 |48 996 | 06 | x06 09 x12 12
64 |49 998 | 08 | xi2 01 X02 10}
65 |50 900 | 10 8 xo4 07 X18 05
66 |35 4 |5 Al xo6 03 P3,36] Ri100 L
67 8 |5 Mf xos. |11 | R101 L .
68 6 X05 03 R102 L
69 5 X10 02 R100 R
70 5 10 _xi0 04 R101 R
1 135 | 24 | 4 e/ x10 10 133,36 §  R102 R
7216 J240. |1 X10 13
73 5 X14 13
74 7 ¥ X13 14
75 8 X14 14
76 |6 J240 10 X14 15
FORM AA 1669
s | BT DOCUMENT NO.  LREV.
{CONTRODATAY WL |
e WIRE LISTING 46809800 D
T TR DT O .
APOLIS, B SHEET 6 OF
CONDUCTOR| FIND B.AUGE COLOR LENGTH . ACCESS. ACCESS.
{DENT. NO, {REF,) (REF.) {lAPPROX) ORIGIN FIND NO. DESTINATION FIND NO, REMARKS
77 |6 J240 |14 x12 15
78 j T P
79 |55 | 24 222 | 03 X08 12 X02 15
80 |56 |24 |e66 | 03 X08 11 X02 13
81 |46 ] 24 |993]| 03 X068 | 09 X03 14
82 |51 |coax | 0oo | 06 X0l 14 PiN
83 |51 |coax| 000 | 06 X22 14 A
* v

FORM AA 86y

5227
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=54 TITLE DOCUMENT NO. REV.
UA i CONTROL PANEL ASSEMBLY WL
i 1;@‘(@ PRODUCT 45586200 A
— 4 DISK STORAGE DRIVE SHEET 1 OF 3
REVISION STATUS OF SHEETS REVISIONS
11213 REV. ECO DESCRIPTION DRFT. DATE CHKD. | APPOD.
AfA[aA A RELEASED 11-29-66 MB
NOTES: 1, DETACHED LISTS:
A. PL 45592600
B. MECH ASSY 45592600
' A TOLERANCES ON LENGTHS T0 BE 'l
EARER T Tom el ome oo Bl oo Tawa 5
TITLE DOCUMENT NO. REV.
WIRE LISTING WL| ussem0 | 4
. Q ' SHEET 2 OF
cONW FIND { GAUGE |COLOR LEN‘:STH AGCESS._——-—FACCESS. :
IDENT. NO. (REF.) | (REF.) |[(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
1 15 20 L 16 § P310 1 17 DS3054 1 +20V
2 16 § DS305A 2 P310 2 7
3 15 | P310 3 17 53054 NO
4 15 § DS302A 1 P310 4 17 '
5 4 s301C c D5302B 2 +20V (TBO6~3)
6 12 | s301C c P310 6 -§ 17 | +20v (TBO6~3)
7 13} P310 7 17 DS301A 2 GRD
8 12 4 S301B c P310 8 17_| H36v
9 11§ P30 9 17 S301A o j§
10 y 11§ s301B NC P310 10 17
11 15 20 11§ p310 1nfi 17 S301B ° NO
12 i 2 o, § s3oic NO DS301A 1
13 02 { DS301A 1 DS301B 1
14 02 { Ds301A 2 DS301B 2
15 02 [ Ds3024 1 DS302B 1
16 02 [ Ds302a 2 DS302B 2
17 v 12§ P310 5 17 S301A c ~20V
18 16 2 4 07_ 8 DS301B 2 S305A c
19 .
FORM AA 1669

3-2

3
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TITLE DOCUMENT NO. REV.
WIRE LISTING WL|  ussese00 A
By
APOLIS, ITA ./-25 ] SHEET 3 OF
CONDUCTOR| FIND | GAUGE COLOR LENGTH ACCESS. ACCESS.
IDENT. NO. (REF.) (REF.) {(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
20 16 24 4 02 | DS305A DS305B 2
21 16 2 I 02 § DS305A DS305B 1
o T SUTITLE DOCUMENT NO. REV.
ERANTH 5!’»{{*"‘”‘ :
LI Mo i . 4 -
FAONERHRHATAY WIRE LIST = ACTUATOR HARNESS " 45498100 -
!l ‘J PRODUCT
MINNEAPOLIS, MINNESOTA DlSK STORAGE DRIVE _— SHEET 1 OF 3
REVISION STATUS OF SHEETS ' REVISIONS -
REV. ECO DESCRIPTION ORFT. DATE CHKO. | APPD.
i A RELEASED YA 2 d
B PMNqSO SER (o 3-13-¢9
L C|PMATY SEE ce Y-4-69
.
]
NOTES:
1. FOR MECH ASSY AND PL SEE 45497800.
. S
’ e
¥ON 45498100
= {DETACHED LISTS

comesl ]
' ro

L]

FURM AA 1672

Rey B~ "

* DAVE - Y

Q248 ENGR L/, M) J?u)\u

] oy LA W;;{:g' cueo. | /,d.’_

3-24
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T T T T ST TLE DOCUMENT NO. | REV,
;:Yﬂeﬁ_'r:{ﬂ& '}",‘E}V,‘:\' \NL '
P - WIRE LISTING _ 45498100 c
APOLIS, YA e SHEET 2 OF 3
A s X T AN DA T A A T S il
} CONDUCTOR| FIND | GAUGE |COLOR | LENGTH 2 ACCESS. "ACCESS. -
IDENT. NO. (REF.) | (REF.) |(APPROX) ORIGIN d FIND NO. DESTINATION iFIND NO. REMARKS
1 9| 20 | 4 | 19 § pP220 14 2 ; x22 06 6,13
' 2 B \ P220 28 2'1 xa 12} 6,13
3 P220 3 2 § xe0 06 b 6,13
) 4 Y y v ) P220 4% 2.4 x19 12§ 6,13
5 9 | 20 4 | 19 P220 51 20 xis 064 6,13 R
6 8 /3\ :
l 6A 9 | 17 COND 7 COND 8
68 SHIELD, 16 -hconp 9 i COND 10
’ 7 10| 24 4 | 13 1 P220 6§ 1,4 COND 6A _
8 10| 24 4 | 1,51 COND 6A X13 01§ 5,12
~ o T CoNC
1] 24 0| 2,5% 220 141 SHIELD
) 10 | 1] 24 o | 3 4 .suew |90 i Xx12 14§ 5,12 .
Y p !
1M | 8 1 ; /N
' 11A 9 | 17 COND 12 ; i conp 13
118 SHIELD| 16 & COND 14| | 1 __con 15
12 | 10| 24 1% | P220 71 COND 11A )
o R jj .
} 13 | 10| 24 4| 1,51 conp 1A 4 1 x10 054 5,12
14 | 1] 24 | 0 | 1% § conmoes 1 Hconnusg )
- L. i
15 | 1] 24| o3 W oswew [T § x| g2 5,12
FORM AA 1669 '
T e o 1] TITLE :
BROINTOHMIPATA Jl DOCUMENT NO. | REV.
S| WIRE LISTING WLI  4sa0s100 |
MINNEAPOUS, --AI — : SHEET 3 OF 3
W: =_‘~“"—“‘——?m S A L T ——
CONDUCTOR] FIND | GAUGE | COLOR LENGTH i ?AOCESSA \i ACCESS. )
IDENT. NO. {REF.) (REF.) [(APPROX) ORIGIN FIND NO. DESTINATION FIND NO. REMARKS
16 |s ,E /5\
) 164 9 |17 }conp 17 COND 18 .
168 SHIELD| 16 § COND 19 ] COND 20 - i
| 1710 |24 | 4 |1% fe220 8 § 1 COND 16A j
18 |10 |24 4 11,5 Y4 COND 16A § X13 04 4 5,12
19 11 | 24 0 1¥s ¥ conp 118 3 conp 16 8 . § .
) 20 {11 l24a | o |3 snied PN x11 14 4 5,12
21 |9 20 |4 |19 Hp220 09 § 2 & xi8 12 16,13
7 ; : ‘N
’ 22 | i i_P220 104 2 xi9 06 16,13
23 1 P220 11 4 2§ x20 12 1 6,13
24 v |y r Y P220 122 § x 06 § 6,13
4 g ;
25 |9 |20 4 |19 1p220 13 5 2 § x22 12§ 6,13
R d
i ]
» L —
: ; )
: : : '\
, é i
| 3 ;
9 li B %1
' - FORM AA 1669
3-25 Rev B



L e e g o

T T ] TImLE T DOCUMENT HO. REV.
BRI NRICTT R TV 1/ WIRE LIST - ACTUATOR
' W o wL 45444100 B
. [ PAGoUCT
MINHEAPOLIS, MINNESOTA DISK STORAGE DRIVE ' SHEET 1 OF 3
REVISION STATUS OF SHEETS o, REVISIONS
REV. ECO DESCRIPTION DRFT. DATE. CHKD. | APPO.
A - RELEASED Vil et 2l
B lPMHe77! SEE co - [TM |s-1-e9
|
i)
e
° )
NOTES: /AN A HEXAGON IN THE ACCESS FIND NO. COLUMN INDICATES® 4.
, THAT THE CONDUCTOR IS ONE OF SEVERAL (ALL WITH THE
- SAME NUMBER IN THE HEXAGON) GOING INTO THE SAME ‘
= TERMINAL. THE NUMBER IN FRONT OF THE HEXAGON IS @; USE EXISTING LEADS FROM CR10 &
THE TERMINAL FIND NO. . CR15. :
£\ USE EXISTING LEADS FROM L210. _
A\ USE EXISTING LEADS FROM M260, DN 45444100
gl . DETACHED LISTS |
T T oate ¥ ¢ OATE j [
el 11 ] Ler [Badsmes omo [T |55 st onsn |03l
FORM AA 1672
T T DOCUMENT NO. | REV.
. WIRE LISTING WL 4544400 B
i
‘w‘ MMEAPOLIS, Mmussom' - SHEET 2 OF
o RIS T (] e e T,
COMDUCTOR] FIND | GAUSE | COLOR | LENGTH QAccr:ss.’i i a t'§§ .
IDENT. NO, (REF.) {REF.) |(APPROX) ORIGIN ? FIND NO. E.‘ DESTINATION [l FIND NO. REMARKS
1 8 | ay 4 11§ Law 1K /2\ i ua30 o EAT A
N
2 8 | ay 4 11 L210 8 [l 2\ Je3o Wb o2 | /A
3 w_ | @ (Y Mak0 A\ {230 n b e | A\
£ N
y 18 o 14 R A\ 3 Je3o L a | A\
5 2 | oy ! ; ' ﬁl
54 o 6 J230 N B 78200 B K 3| |
58 _ y 16 J230 P 1 18200 T § 3,4
b 2 | au f
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