



































SECTION 2
MACHINE DESCRIPTION

This section contains descriptions of the disc storage drive from three viewpoints:
machine parameters, machine assemblies and parts, and functional areas.

2.1 MACHINE PARAMETERS

For machine parameters, see Table 2-1 on the following page. Data transfer timing is
shown in Figure 2-1.
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FIGURE 2-1. TIMING DIAGRAM
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TABLE 2-1.

Capacity
Maximum disc pack capacity, 8-bit bytes
Bits available to a single access
Data Retrieval Times
Rotational time
Track-to-track position time
Maximum access time
Average access time**
Readback data cell time
Read data pulse width
Bit shift (clock/data)
Recommended data separation method
In control unit
Write Operation
Technique
Density, track 000
Density, track 202

BASIC MACHINE PARAMETERS

29 mitlion
Over 576,000

25 msec (2400 rpm +2%)
12 msec nominal*

60 msec

35 msec

400 nsec, nominal

70 nsec, nominal; 85 nsec, maximum: 5§ nsec, minimum

+90/+70 nsec
VFO with 240 nsec clock
window/ 160 nsec data window

Double-frequency, nonreturn-to-zero
1530 bits/inch (zero's rate), nominal
2228 bits/inch (zero's rate), nominal

Data transfer rate 2.5 megabits/sec, nominal
Read Operation
Double-frequency recording technique
provides self-clocking read data
Data is sent to controller as stream
of binary bits
Disc Pack Characteristics
Recording discs 1
Recording surfaces 20
Tracks per surface 200 plus 3 spares
Recording disc's outside diameter 14.030 + 0.000 - 0.010 inches
Diameter of track 000 13.012 inches, nominal
Diameter of track 202 8.928 inches, nominal
Disc pack cover outside diameter 14.55 inches, maximum
Radial dimension of track 202 to reference  4.464 inches, nominal
Radial dimension of track 000 to reference  6.506 inches, nominal
Disc pack weight 14 Ibs (approximate)
Coating material Magnetic oxide

Heads
Number of heads 20
Width of track as written 0.007 inches
Width of track when erased 0.006 inches
Track spacing center-to-center 0.010 inches

Operator Controls ENABLE-DISABLE, READ/WRITE-READ ONLY, START-STOP

Overall Dimensions

Width 30 inches
Depth 24 inches
Height 39 inches
Weight 395 ibs

Environment
Temperature range
Relative humidity range
Maximum wet bulb temperature
Heat dissipation
Electrical Requirements
Model A AC power
Model B AC power
Phase
DC power supply

60°F to 90°F*** 70°F optimum
20% to 80%, 50% optimum
78°F

4000 BTU/hr

187-253 vac, 60 Hz

187-253 vac, 50 Hz

Receive 3-phase, use single-phase

Self-contained, except for special termination requirements

Maximum start current 25 amps
Maximum run current 7.8 amps
Nominal current(208v) 50

*This figure does not include average latency time of 12.5 msec due to rotation.
time to do all possible seeks

number of seeks possible
***Temperature changes less than 15° per hour are acceptable.

** Average access time =
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2.2 MACHINE ASSEMBLIES AND PARTS (See Figure 2-2)

Linear positioning motor

Read/Write amplifier cards

Tachometer

Operator control panel

Running time meter

Air filter

Interior control panel (connector side)
Blower motor

DC power supply

Spindle drive motor

Interior control panel (access for maintenance)
Logic card file

Detent mechanism and cylinder transducer
Read/Write heads

Cam tower

Spindle

Index transducer

PUVOZZIrA-~"IOMMOO®>

B. READ WRITE
AMPLIFIER
CARDS

D. OPERATOR
CONTROL
PANEL

A, LINEAR
POSITIONING
MOTOR C. TACHOMETER

LEAD

FIGURE 2-2. MACHINE ASSEMBLIES AND PARTS (Sheet 1 of 4)
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FIGURE 2-2. MACHINE ASSEMBLIES AND PARTS (Sheet 2 of 4)
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FIGURE 2-2. MACHINE ASSEMBLIES AND PARTS (Sheet 3 of 4)
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FIGURE 2-2. MACHINE ASSEMBLIES AND PARTS (Sheet 4 of 4)
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2.3 FUNCTIONAL AREAS

The various assemblies and parts identified in Section 2.2 can be classified into five
major functional areas.

Cabinet and cooling system

170 interface

Operator control panel

Positioning and spindle drive mechanisms
Control circuitry

moowy»

The disc pack, which is not an integral part of the drive, is described in Section 1.2.

2.3.1 Cabinet and Cooling System

2.3.1.1 Cabinet

The cabinet housing the unit is 30 inches wide, 24 ihches deep, and 39 inches high.
Figure 2-3 is a diagram showing cabinet dimensions and floor Space needed for
maintenance. A drive weighs approximately 395 pounds.
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FIGURE 2-3. CABINET DIMENSIONS
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Front and back covers are attached to the mainframe by magnetic strips which pull off
for easy access to the cabinet’'s interior. The side panels and two top covers are also
attached by magnetic strips. The kick panel on the front of the cabinet and the one on
the back are each attached by two sheetmetal screws. The logic card file and DC power
supply/servo assembly are housed in doors which swing out of the back of the cabinet

on hinges (see Figure 2-4).

FIGURE 2-4. DC POWER SUPPLY AND LOGIC FILE DOORS
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2.3.1.2 Cooling System

A squirrel-cage blower motor and three muffin fans are used for cooling the drive. The
main blower is located on the floor of the cabinet just inside the front panel. Driven by a
Yg-horsepower motor, it pulls cool air into the cabinet through a filter. The air is then
routed through a duct up the side of the cabinet and into the deckplate area. No air is
forced into the disc pack itself. Disc rotation draws air from the duct in the cabinet side,
through an absolute filter assembly, and into the shroud. From there, the air flows into
the positioning motor area, and back down into the interior of the cabinet. A portion of
this air is used to cool both the spindle drive motor and the blower motor.

The components within the power supply door are cooled by two muffin fans mounted
near the bottom of the door. Air for cooling this assembly is a mixture of internal cabinet
air and air drawn in through holes in the back cover plate of the main cabinet. This air is
forced up over the power supply components and then exhausted out ports near the top
of the cabinet. ’

The logic card file is similarly cooled except that only one muffin fan is used and its input
air comes exclusively from vents in the back cover plate of the drive.

2.3.2 Input/Output (I1/0) Interface

One or more 660-1 disc drives interface to the controller with two classes of cables, the
bus cable and the unit cable.

The bus cable contains all signal lines which are common to all drives in the string. The
bus cable supplied by Memorex consists of coaxial cables whose characteristic
impedances are approximately 51 ohms each.

The unit cable contains all signals unique to the particular drive. The unit cable supplied
by Memorex consists of six 95-ohm coaxial cables. A frame ground is also provided
through the shield of this cable.

2.3.2.1 Power Requirements (AC and DC)

The following list defines the power requirements for the two basic Model 660-1
configurations (Model 660-1A and Model 660-1B).

Voltage Current Frequency
Model (vac) (amp) (Hz)
1A 187-253 25 (start); 5.0 (run) 60 t Y,
18 187-253* 25 (start); 5.0 (run) 50 t 1,

*A wire change in the 660-1 is required when 380 vac is used.

Both configurations receive power via six-wire cables. The sixth wire serves as a chassis
ground, and as a grounded neutral in areas where only 380-vac, 50 Hz Wye-connected
power is available. When neutral is used. a terminal board change is required so that
power is received from line-to-neutral {in a four-wire, 380 vac system, line-to-neutral is
220 vac). Neutral is normally not used in 60-Hz configurations.
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AC power is supplied as three-phase, but the individual units draw current from only
one phase. The phases are rotated (between in and out connectors) in a multiunit
system to provide a balanced load. No more than three drives are jumpered together as a
string so that each phase supplies power to only one drive.

DC power for the logic and control functions is provided by the unit itself. A self-
contained DC power supply is located in the power supply/servo door at the back of the
cabinet. The logic circuitry is discussed in the logic description section of Volume B.

Cable lengths should conform to the following specifications (refer to Figure 1-1).

Cable A - Separate run for each drive 50 ft (maximum)

Cable B - Jumper connection from drive 100 ft (maximum
to drive accumulated)

Cable C - Jumper connection from drive 100 ft (maximum

to drive (maximum of three drives accumulated)
per group: eight per controller)

To satisfy electrical requirements in most areas of the United States, a maximum AC
power cable length of 14 ft is recommended. (UL and local codes must be checked for
each installation.}

2.3.2.2 Communication Lines

The communication lines illustrated in Figure 1-1 are identified in more detail in Figure
2-5. These lines can be listed in two basic categories, input and output.

Input (to 660-1 from controller)

A. Select Unit Line

B. Unit Bus Lines (eight)
C. Tag Lines (three)

D. Write Data Coaxial Line
E. Sequence In Line
Controlled Ground Line

m

Output (from 660-1 to controller)

Cylinder Address Register Lines (eight)
Attention Line
Unit Is Selected Line
Selected Unit Ready Line
Selected Unit On Line Line
Selected Unit Index Pulse Line
Selected File Unsafe Line
Selected Unit Seek Incomplete Line
Selected Unit End of Cylinder Line
Read Data Coaxial Line
Composite Index/Sector Pulse Line
Selected Unit Read Only Line

. Selected Unit Write Current Sense Line
Heads Extended Line (common to all drives)
Sequence Out Line
Selected Unit Sector Pulse Line

Detailed descriptions of the above lines are included in Section 4.

TOZZErALTIOMMOO®)
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2.3.2.3 Interface Connections

The 660-1 drive is designed so that multiple units can be connected in chain fashion (as
in Figure 1-1). Power control circuitry is provided to allow the controller to start the
units—one at a time. As soon as the first unit reaches 70% of its full speed, sequencing
logic enables the second unit to start. This sequence continues until all units in the
chain are running. Provision is made to bypass a unit's sequencing logic when that
660-1 drive is out of service or being maintained. The following tables list the pin
connections for the input and output cables.

TABLE 2-2. POWER CONNECTIONS

AC and Sequence Control Connector
In Out
Pin Connection Description Pin Connection
A 187/253 vac, phase A B
B 187/253 vac, phase B C
C 187/253 vac, phase C A
D Safety ground D
E 110 vac convenience outlet E
F 110 vac convenience outlet F
G Frame ground G
TABLE 2-3. BUS CABLE CONNECTIONS
In Out
Pin Connection Line Description Pin Connection
1 Unit Bus O 1
2 Return ground 2
3 Unit Bus 1 3
4 Unit Bus 2 4
5 Return ground 5
7 Unit Bus 3 7
8 Unit Bus 4 8
10 Return ground 10
1" Unit Bus 5 1
12 Unit Bus 6 12
13 Return ground 13
14 Unit Bus 7 14
15 Unused* 15
16 Return ground 16
17 Set Cylinder (tag line) 17
18 Set Head (tag line) 18
20 Return ground 20
21 Control (tag line) 21
22 Unused*
23 Return ground 23
24 Unused*
25 Unused*
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TABLE 2-3. BUS CABLE CONNECTIONS (Continued)

In Out
Pin Connection Line Description Pin Connection
26 Return ground 26

27 Unused*
28 through 39 Spares**
40 Cylinder Address Register 1 40
41 Return ground 41
42 Cylinder Address Register 2 42
43 Cylinder Address Register 4 43
44 Return ground 44
45 Cylinder Address Register 8 45
46 Cylinder Address Register 16 46
47 Return ground 47
48 Cylinder Address Register 32 48
49 Cylinder Address Register 64 49
50 Return ground 50
51 Cylinder Address Register 128 51
52 Selected Unit Ready 52
53 Return ground 53
54 Selected Unit On line 54
55 Selected Index 55
56 Return ground 56
57 Selected File Unsafe 57
58 Selected Unit Seek Incomplete 58
59 Return ground 59
60 Selected Unit End of Cylinder 60
62 Selected Unit Read Only 62
63 Return ground 63
64 Selected Unit Write Current Sense 64
65 Heads Extended 65 Switch contact
66 Return ground 66
67 Selected Unit Read Only 67
70 Not used (reserved) 70
71 Ground for pins 70 and 76 71
72 Reserved 72
73 through 75 Spares** 73 through 75
76 Controlled Ground 76
77 Sequence In
Sequence Out 77

78 Twisted pair ground for pin 77 78
79 +5 vdc to termination plug 79
80 Spare 80
82 Spare 82

NOTE: Pins 6, 9, 19, 61, 68, 69. and 81 do not exist on the Bus Cable connector
*The term”unused” indicates that the connector pin has a wire connected to It but it s
not used

**The term “spare” indicates that the connector pin is available, but no wire is
connected to it
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TABLE 2-4. UNIT CABLE CONNECTIONS

in Pin Connection Description
1 through 4 Spares
5 Write data coax
6 through 11 Spares
12 Read data coax
13 +5 vdc (used as termination power source on 660-1)
14 and 15 Spares
16 Composite Sector and Index
17 Common for 16
18 through 20 Spares
21 Attention
22 Unit Is Selected
23 Select Unit
24 Spare
25 Shield ground
26 Common for 21
27 Common for 22
28 Common for 23

2.3.3 Operator Control Panel

Figure 2-6 shows how the keys and lights are displayed on the operator control panel.
The functions of operator control switches and indicators are as follows:

ENABLE-DISABLE Switch

ENABLE Position—The switch enables the logical connection between the
controller and the drive.

DISABLE Position—The switch disables the logical connection between the
controller and the drive.

If the drive is performing an operation under the command of the controller,
changing the state of the switch will not change off-line logic until the
controller deselects. Upon next select, off-line status is returned to the
controller.

READ/WRITE-READ ONLY Switch
READ/WRITE Position—The switch enables read and write circuitry.

READ ONLY Position—The switch disables the write and erase circuitry to
allow a READ ONLY operation. A line is available in the 1/0 interface to
indicate that the READ ONLY mode has been selected. The controller designer
must incorporate this signal in system status if the central processor is to
recognize the condition.
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FIGURE 2-6. OPERATOR CONTROL PANEL

Ready Indicator

This indicator illuminates when the drive has reached operational speed and
the heads are positioned to track 000 on the initial load operation. This light
signifies that the drive is ready for instructions. The indicator goes off when the
STOP switch is pressed or when the system power is dropped. The indicator
also goes off if a Seek Incomplete state occurs.

File Monitor Indicators
This indicator cluster calls out the cylinder position (weighted, binary number
readout) and indicates a FILE UNSAFE condition (red light) and READ ONLY
mode (white light).

The access position indicator continuously identifies the cylinder at which the
heads are positioned.

The FILE UNSAFE indicator lights when the safety circuits determine that the
file is not usable.

The READ ONLY indicator lights when the write and erase circuits are disabled
by the READ ONLY switch.
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START-STOP Switch

START Position—This switch is operable when the main power switch to the
unit is on, a pack has been loaded, and the cover is closed. Pressing this switch
powers the spindle drive motor and, when the disc pack speed is greater than
1700 rpm and the pack’s stabilization delay of 60 seconds has expired, loads
the heads and positions them to cylinder 000.

STOP Position—With the switch in this position, power to the motor cuts off
and the carriage is retracted, which unloads the heads. Dynamic braking stops
the spindle within 12 seconds.

2.3.4 Positioning and Spindle Drive Mechanisms

2.3.4.1 Positioning Motor

The linear positioning motor consists of a stationary permanent magnet surrounding a
movable, bobbin-wound armature. The armature is free to slide in and out of the
permanent magnet through a hole in one of the magnet’s faceplates. See Figure 2-7.

FIGURE 2-7. LINEAR POSITIONING MOTOR
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Fastened to the armature by three screws is the Tee-block which holds the head-arm
assemblies. The Tee-block is mounted on a carriage that moves freely along hardened
aluminum tracks on three pairs of opposed ball bearing rollers. Movement of the
armature in and out of the permanent magnet moves the carriage forward and back.
This linear travel positions the heads over or under their respective disc surfaces or pulls
them out and away from the disc pack.

Power for this movement is provided by a direct current which is fed to the armature.
The magnetic field built up around the armature by this current reacts with the
permanent magnetic field and the reaction either forces the armature out away from the
permanent magnet or pulls it into the field. Direction depends on the polarity of current;
speed depends on the current level. Two beryllium copper strips serve as flexible
connectors between the armature coil and the DC power supply leads.

2.3.4.2 Head-Arm Assemblies

Attached to the Tee-block are 20 read/write head arm assemblies. These assemblies are
mounted in two banks of ten each; half of them facing up, the other half facing down.
Each head arm assembly consists of a read/write head attached to a support arm (see
Figure 2-8).

CARRIAGE CAM TOWER HEAD ARM
ASSEMBLIES
SmEmm— E

CHICAICHICICAICRECNNCRIORN@)
© 00|00 [0O|O0]0]JO]O

- R0 —
—— (o] :

NOTE: CAMS ARE REPRESENTED BY SOLID RECTANGLES,
HEADS ARE SHOWN LOADED AND RIDING FREE OF
CAMS

FIGURE 2-8. HEAD MOUNTING CONCEPT
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The read/write heads contain the read/write gap and erase poles. As can be seen in
Figure 2-9, the read/write gap precedes the erase pole (by 0.005 inches). The coils
which carry the read/write and erase currents are also illustrated in Figure 2-9. Two
coils are connected in series (center tapped) on the read/write pole and another pair of
series-wound coils is used on the erase poles. Head selection (using transistor
switching) places ground on the center tap of the selected head as shown in the sketch

below.
FROM WRITE ERASE COIL
DRIVER
OR -— ERASE
TO READ SELECT
AMPLIFIER
Y YY)\ HEAD SELECTED
—N - \ (O V - SELECTED

. \ +36V - UNSELECTED)

READ/WRITE COILS

Each head shoe is gimbal-mounted to allow pivoting on any horizontal axis. Vertical
mobility is provided by a leaf spring built into the arm. This freedom of movement allows
the head to maintain the correct altitude above the disc surface.

The leads connected to the read/write and erase coils are encased in a flexible coil
spring. This spring supports the leads between the head arm and read/write circuitry.

The leaf spring is designed to maintain a constant loading force on the heads (350
grams, nominal). When the heads are in the retracted position, plastic unload cams bear
against a ramp surface (also on an integral part of the head arm). They counter the
loading force and hold the heads in the unload position. The purpose of the cams is to
keep the heads sufficiently separated to clear the discs during load and unload
operations. The cams are attached to an aluminum tower which arches over the arms.

The load/unload ramp rides off its cam as the head moves into the pack. When the ramp
is clear of the cam, spring tension from the leaf spring forces the head toward the disc
surface. Between the head and disc surface, an air cushion or bearing created by the
rotating disc counters the spring loading force and keeps the head at the required flying
height (80 microinches, nominal).

As the arm is retracted, the ramp rides back onto its cam and the head is lifted clear of

the disc surface. Just as loading the heads is an inseparable part of initial seek,
unloading is integrated with the retract operation.
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2.3.4.3 Detent Mechanism

A rack of teeth, called the detent rack, is mounted on the carriage directly under the
array of arms. As the carriage moves along the track during positioning, the rack moves
with it. Spacing of the rack teeth is 0.020 inches.

A double detent pawl! is mounted on the carriage way opposite the rack. Each pawl has a
set of four teeth with the same pitch as the rack teeth. The two pawls (Figure 2-10) are
offset from one another by half their pitch (0.010 inches). This offset spacing allows the
pawl to engage the rack in twice as many positions as there are teeth. When one pawl is
engaged, the other rests on top of the adjacent rack tooth. This is commonly referred to
as odd/even detenting. One detent pawl engages at all odd cylinder positions while the
other engages at all even cylinder positions.

The two pawils are spring loaded and held in the detent-out position by a detent actuator.
See Figure 2-11a.

The cylinder transducer is located opposite the detent rack teeth as shown in Figure
2-11b.

UPPER LOWER
DETENT DETENT
SPRING SPRING

FIGURE 2-10. DOUBLE DETENT PAWL AND CYLINDER TRANSDUCER
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FIGURE 2-11a. SPRING-LOADED DETENT PAWLS AND DETENT ACTUATOR

FIGURE 2-11b. CLOSE-UP OF CYLINDER TRANSDUCER,
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2.3.4.4 Motion and Position Detectors

There are two basic movements in the 660-1 drive which must be monitored: (1) the
linear travel of the carriage along its way and (2) the rotary motion of the disc pack on its
spindle.

As the heads are positioned from one cylinder to another within the disc pack, it is
necessary to keep an accurate count of the number of cylinders passed. This is
accomplished by a variable reluctance transducer mounted on the carriage way facing
the detent rack. See Figures 2-10 and 2-11a/b.

This cylinder transducer contains two sets of paired primary and secondary coils (see
Figure 2-12). The two sets are separated from one another so that while one is opposite
a rack tooth, the other is opposite a valley. The primaries are wired in series and excited
at 145 kHz at about 3 volts. Each time a rack tooth passes a primary-secondary pair, it
couples them. The coupling indicates to an up-down counter in the logic that another
cylinder has been reached by the read/write heads. The peak-to-valley spacing allows
each rack tooth to be counted twice to give a 0.010-inch cylinder-spacing indication.
Figure 2-13 shows the sequence of pulse shapes as seen on an oscilloscope when rack
teeth pass the cylinder transducer.

(SECONDARY COILS (PRIMARY COILS; SERIES AIDING)
SERIES
OPPOSING) SENSOR—A

SENSOR—B

N

FIGURE 2-12. CYLINDER TRANSDUCER, PRIMARY AND SECONDARY PAIRS
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Sensor A is fully coupled by a tooth; sensor B is opposite a valley.
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Coupling of A approaching minimum; coupling of B approaching maximum.
Sensor A opposite a valley; sensor B fully coupled by a tooth.
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Equal coupling of both sensors; null point; phase reversal.

Tooth approaching sensor A; tooth moving away from B.
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Sensor A fully coupled by a tooth; sensor B is opposite a valley.

FIGURE 2-13. CYLINDER TRANSDUCER OUTPUT WHEN COUNTING

Home position (cylinder 000) is the reference cylinder to which the heads are sent when
their present address is not known. The heads are sent to cylinder 000 after they have
been in the retracted position (this is called a restore). Whenever the heads must be
positioned to home from a location without a known address, they are first sent to the
forward stop, which is assigned an address of 202. A reverse seek of 203 cylinders is
initiated and when a zero difference count (compare) condition is reached, the carriage
is detented. This is home position (cylinder 000).
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Certain safety circuits need to know whether the heads are extended or retracted. A
microswitch mounted on the carriage way near the positioning motor is operated when
the heads are retracted. See Figure 2-14.

HEADS RETRACTED HEADS EXTENDED

FIGURE 2-14. HEADS RETRACTED/EXTENDED SWITCH

Rotational speed of the disc pack and location of index are monitored by the index
transducer (Figure 2-15), which is mounted on the spindle end of the baseplate. When a
disc pack is installed, the edge of the slotted disc on the bottom of the pack separates a
permanent magnet from a single coil (see Figure 2-16). As the pack rotates, the slot or
slots pass between the magnet and coil. Since the disc is aluminum, there is minimum
coupling when the air gap between the magnet and coil is blocked by the disc and
maximum coupling when the slots appear (see Figure 2-17 for an illustration of an
index/sector disc).
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FIGURE 2-15. INDEX TRANSDUCER
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FIGURE 2-17. DISC CONFIGURATIONS
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The drive is capable of operating with either of two types of disc packs. For packs with a
single index slot, the drive provides an index pulse to the controller each time the index
slot passes a reference location on the drive top plate. For packs which have sector slots,
a manual change on one of the circuit cards enables logic which discriminates between
index slots and sector slots and provides outputs on the appropriate interface lines. In
addition, a manual selection may be made to select every second or every fourth sector
slot on one of the interface lines (see Figure 2-18).

The composite index/sector signal in the unit cable gives an electrical representation of
the disc slots and is continuously available to the controller. This signal is a logical ONE
during the time the sector or index slot is passing through the transducer.

Disc pack rotational speed is detected by testing the rate of index pulses. Each index
pulse clocks a flip flop. This flip-flop triggers a delay circuit. If the disc pack is rotating at
least at 70% of its maximum speed, the following index pulse will occur before the delay
circuit times out and an upspeed signal will be generated.
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THE SELECTED INDEX IS ALSO AVAILABLE IN THE BUS CABLE.

FIGURE 2-18. INDEX SECTOR RELATIONSHIPS
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2.3.4.5 Spindle Drive System

Rotation of the disc packs is provided by the spindle drive system which includes the
spindle drive motor, spindle, and drive belt (see Figure 2-19).

The disc pack drive system is powered by a one-half horsepower, 60- or 50-Hz, single-
phase AC motor. As shown in Figure 2-19, the motor transfers torque to the spindle
drive pulley by a simple belt loop. Tension on the belt is maintained by a special motor
shock mounting; no idler pulley is used.

The drive motor also serves as a dynamic brake for the disc pack drive. When the STOP
switch is pressed or when the disc pack cover is opened, AC power to the motor is cut
off and DC power (55 volts) is applied to the motor coil for about 12 seconds, stopping it.

The disc pack spindle is bolted into a hole in the baseplate with the spindle pulley below
the baseplate and its disc pack mounting surface above. A speed ratio between the
motor pulley and the spindle pulley reduces spindle rotation to 2400 +48 rpm.

A disc pack is secured to the spindle cone with 206 +32 pounds of force by a locking
shaft within the spindle and Belleville washers below the spindle pulley.

DISC PACK MOUNTING SURFACE MOTOR, PULLEYS, AND BELT

FIGURE 2-19. SPINDLE DRIVE SYSTEM
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A spindle assembly includes a mechanical lock which engages when the top cover is
raised to load or unload a disc pack (see Figure 2-20). When the cabinet cover is lifted,
an arm on the cover tilts the index transducer back. This movement causes a pawl under
the baseplate to engage one of several notches in the spindle pulley. As long as the
cover is raised, the pawl will prevent the spindle from turning. This lock can be bypassed
by removing the cover from the machine.

The assembly also includes a pack-on switch which automatically closes when a disc
pack is installed (see Figure 2-21). The pack-on switch is a safety feature and must be
closed for the spindle drive motor to operate.

3

FIGURE 2-20. MECHANICAL SPINDLE LOCK

FIGURE 2-21. PACK-ON SWITCH AND SPINDLE GROUND
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