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1. Introduction · · 

1 . 1 . GENERAL 

This manuai contains information and procedures for operating the SPERRY 8470 Otsk Drives. The disk 
drives operate as a subsystem in conjunction With an integrated comroller located inside the system 
processor cabinet, or with a freestanding comrol unit. Whether the disk drives opeme with an imegmed 
controller or freestanding control unit depends on the system in which the drives operate. This manual is 
limited to a discussion of the disk drives; additional information concerning the imesr.;rted comroller or 
freestanding comrol unit is contained in system-related manuals. 

The 8470 disk drive {Figure 1-1) uses a fixed disk assembly that is not removed by the operator. Up to 32 
disk drives can be included in a subsystem. depending on the contMller type. 

... 

POWER 
SUPPLY 

~ 

DISK DRIVE , 
f ... O!SK DRIVE 

2 

f ...,,, 

Figure 1-1. SPERRY 8-'70 Disk Drives 
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1 .2. OPERATOR RESPONSIBIUTIES 

The operator is responsibie for preparing the disk drive for operation and continuing efficient operation. To 
assume these responsibilities, the operator must be aware of the locations and functions of all 
operator-oriemed controls and indicators involved in daily use of the disk drive. The operator must: 

• tum power on and off at the disk drive when required; 

• observe and respond to fauh indications; and 

• protect data from erasure (by a file-protect switch) during read-only operations. 

--
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2.1 . GENERAL 
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2. Component Description 

The 84 70 disk drive is a randOO'l access storage O!vice. It provides a processing system with storage of up 
to 645 million bytes on a permanently fixed disk assembly when prepped at 1792 words per sector for 
cache/disk mode of operation. The disk cirive operates at a throughput rate of 2. 1 megabytes per second, 
with an average seek time of 23 milliseconds. Tne disk drive operates with c freestanding type 5056 or 
5057 control unit, or with an imegrated controller ocated in the host processor cabinet. 

The 8470 disk drive has an operator contro' pane. A microprocessor diagnos:ic capability with associated 
control panel for maintenance personnel is also ncluded. An optional feature permits access capabilities 
from multiple sources. 

2.2. DISK DRIVE 

Each 8470 disk drive uses a nonremovable di.sk pack; that is, the recording media is not removable or 
interchangeable by the operator. Each disk drive ccntains its own operator con~ol panel. A single disk drive 
is contained in each 8470 drive cabinet. 

2.2. 1 . Head/Disk Assembly· 

The disli. drive contains a single head/d~k assemb-:1 (HOA) consisting of: 

• 9 disk planers (disk media); 

• 16 data surfaces; 

• a single servo 'surface; and 

• read/write heads. 

The HOA (Figure 2-1 l is a nonremovabie assemb!\ enclosed in a protective cover containing the electronics 
control circuits and hardware to control hea::! mo.·ement and reading or writng on the disk platters. The 
HOA, through the servo function. secures the rea:/write heads and positions them to the proper cylinder 
position on the disk media a::cording to di~e:::ions ~om the controller/control w.:h. 

--- ---- --- ----- --- ------- -- --- -- --------------- -- -- --·-· 
---------
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The servo head/arm assembly with carriage, mounted in the HOA. controls accessor arms when accessing 
data on the disk planers. The carriage is moved to any selected cylinder by an electronically controlled loop 
servo positioning system. Read/write heads ere moved by the access mechanism from one cylinder directly 
to any other cylinder without returning to home position. 

DISK 
PLATTERS 

HEAD/ARMS rnso l 

__ ..._SERVO 

SPINDLE HEAD 

HEAD 
MOVEMENT 

ACTUATOR 

CARRIAGE 

F19ure 2-1. Schematic Diagram of HDA and Actuator 

2.2..2. Read/Write Heads 

Two read/write heads are provided f~r each of 16 disk platter (Figure 2-1) surfaces. Data on all of these 
surfaces is accessed by both heads on each surface. Thus, there is a total of 32 read/write movable heads 
for the 16 disk surfaces. 

- .. --------------

- -· 

• 
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2.2.3. Microprocessor 
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Most functions of the disk drive are controlled by an intemal microprocessor. Other functions are controlled 
by the controller/control unit. The microprocessor provides the controller/control unh with sense and status 
information on the disk drive. h also provides some error recovery functions as well as information on error 
logging. 

Microprocessor functions include: 

• Power sequencing 

• Data seeking 

• Calibration of selected analog signals 

• Track following 

• Recalibration of the actuator 

2.2.4. Control Panels 

The operator is concerned only with the operator control panel for using the disk drive and for assigning 
disk drives to the controller/ control unit. Norrnali\'. the only operations required are control of the writ_e 
prott.ction function. which is controUed from a sw:tch o:i the operator comrol panel. An a:iditional control 
panel is provided on the disk drive for use by ma'ntenance personnel. The maintenance co.itrol panel (not 
accessible to the operator) allows diagnostic inpi.r. to isolate trouble and rapidity restore the disk drive to 
normal operation. 

2.3. DISK MEDIA 

The fixed. media used on the disk drive consists o~ rvne disk planers, each 14 inches (35.56 cm) in 
diameter. The disks are mounted on a single spineie and enclosed in a metallic case for p~tection (Figure 
2-2). The disk surfaces are coated with magnettc-<Yieme:l ferric oxide and lubricent. 

Each disk surface has a total of 1260 tracks. divi:ied in:o two sections: 630 tracks each for head A and 
head 8. This provides 630 cylinders for each m:iva!:>le head or. all 16 disk surfaces. Tne bonom disk 
surface has 630 servo tracks. This provides the user witi". a total of 625 cylinders and 5 alternate cylinders. 
One additiona: track is available for each movable heac. which is used only by maintenance personnel. 

- 1 
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DISK PLATTERS 

Frgurr; 2-2. HDA Used on 8470 Disk Drive 

2.4. SUBSYSTEM CONTROL 

Each disk drive in the subsystem is controlled by software through the controller/control unit (Figure 2-3). 
The host processor sends commands through an input/output channel to the disk subsystem 
controller/control unit. Each disk drive in the subsystem then returns its own status and sense information 
that may affect its operation. 

All communications between the 1/0 channel and disk drives are controlled by the controller/control unit. 
The operator or system software originates commands for reading, writing, or searching data constructed 
by the controller /control unit to accommodate disk drive logical functions. 

' 

• 
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The 8470 disk subsystem can be configured tor single or dual access from the host 1/0 channel. In either 
configuration. the subsystem may use a controller or control unit, depending on the system with which it is 
used. With single access, a single controller or control 1.mit may control 1 to 32 disk drives in a subsystem. 
In a dual configuration. two c~ntrollers or comrol unirt.s ·provide a dual access capability tor the same 
number of disk drives. 

The basic subsystem consists of one comroller/control un.1 and up to eight disk drives. Three additional 
8-drive banks may be added to the minimum subsystem to reach a maximum of 32 drives for the 
subsystem. 

Figures 2-4 and 2-5 illustrate the disk subsystem confi11unnions. 

- " . 

1/0 
CHANNa5 

AO::>rTIONAL 
1/0 CHANNELS 

LEGEND: 

l • 

CONTRO~ 
~::J 

p DISK ~IVE I 
r-------, 
I uP i·o 32 1 

._ ; DISK !:>RIVES l 
L--·---..J 
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Figure 2-4. Disk Drives in Single Access Configunnion 
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----·- --- --------- ----------

3. Controls and Indicators 

The operator is concerned only witli controls and inciicr.on on the operator control panel of each disk drive 
during normal operation. For initia! power tum-on or emergency power tum-off, however, the operator 
should also be familiar with the power control panel on t:ie rear of the power supply cabinet. The power 
supply cabinet is used only in subsystems having an in-~ed com::roi;er. Subsystems using a freestanding 
comrol unit are powered from tne control unit. 

3.2. POWER CIRCUIT BREAKERS 

Primary power for the disk. drives is comrolled by cir:uit break.ers located at the lower rear of the 
subsystem power supply cabine:. F1gure 3-1 illustnr.es th: subsystem power control panel, and Table 3-1 
lists the circuit breakers and their functions . 

... 

- .~ 
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REAR VIEW Dr: 

-~ .. '..·.·,1\;. ¥·;A 
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Figure 3-1. Power C.orrrrol Panel :m Subsystems wmi lntegnned Controller 
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Table 3-1. Power Control Panel, Cirr;uir Breakers and Indicators ---- -----· 

Circuit Breaker/Indicator Function 

MAIN POWER CB i circuit breaker 

-ON/1 Applies main operating power for an 8-bank disk drive panion of the 
configuration 

OFF/0 Removes operating power for the 8-bank disk drives 

AC POWER indicator Ughts when MAIN POWER circuit breaker is set to ON position and 
power is available to the subsystem 

DRIVES 1-4 CB2 circuit breaker Applies operating power tor disk drives 1 through 4 of an 8-bank group 

DRIVES 5-S CB3 circuit breaker Applies operating power for disk drives 5 through S of an 8-bank group 

3.3. OPERATOR CONTROL PANEL 

All 84 70 disk drives in the subsystem have identical operator control panels. The operator selects the 
required disk drive for operation according to the logical number assigned to each disk drive for any given 
system. The operator control panel is illustrated in Figure 3-2. The operator controls and indicators are 
listed ans described in Table 3-2. 

POWER SUPPLY 
CABINET USED IN 

SUBSYSTEMS WITH 
INTEGRATED CONTROLI.ER 

Figure 3-2. Operaror Conrrol Panel 
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Control/Indicator 

READY inciicator 

ATTENTION switch 

FILE PROTECT switch 

1 • 1 /2, 2 switch 

, 
2 

1/2 

NOTE: 

sPERRY 
~70 OISK DRIVE 

Table 3-2. Operaror Comrol Panel. Controls and Indicators 

Function 

3-4 

Flashes on and off in '1-sec:onC intervals to inclicate that power has been turned on 
for disk drive. The indi:ator remains lit when disk is rotating at required speed and 
the read/write heads are located on cylinder 0. 

The indicator also flash!s cr.i and off to akr.t the operator that an over-temperature 
condition exists or 2 maci111ne error condition exists that cannot be corrected by 
software. 

The indicator extinguishes When powr. to the disk drive is turned off. 

Pressing this mornemal)'-BCDOn switch: 

• resets the operation by moving the read/write heads to cylinder 0; 

• resets the address regi:ster; and 

• sends the ATTEl\'TIC>ti signa! to the controller/control unit . 

This toggle switch pt'Oteets recortied dat2 by inhitmng the write operr.ion when the 
switch is in the up !X)S'tion.. Tne disk drive notifies the controller /corr.rot unit when 
writing is inhibited. File 1:1ro-...ection occurs r. the «id of any current ooeration. or is 
enabled immediately if tne aisk drive is not selectee tor operation. 

Port selector switch used with dual access capabiity. Tne operator Mlects access 
paths tor controllers or com:rol units 1. 2. or both (1 /2). es follov1S: 

Up position. Allows access pa!t1 1 only. Access path 2 is inhibited. 

Down position. Allows access path 2 only. ~ccess path '1 is inhibited. 

Center position. Enables ba:h access paths in a dual access configuralion. Operation 
of the disk drive can be from two controliers or c:omrol units. 

The rectangular window located on the lower right comr. of the operator control panel is not used and should be · 
disregarded by the operator. 

• - ... 

--

9.:: 
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4. Operation 

4. 1. GENERAL 

Operation of the 8470 disk d:ive includes initial power wm-on. comrol of write protection functions, data 
path selection for dual access operation, and observation and response to any subsystem fault indications 
that may occur during operation. 

4.2. POWER CONTROL 

After power is initially turned on at the disk drive. operating power is subsequently controlled a~ the control 
unit, or at the system power switch in subsystems using an integrated controller. Primary power is always 
present on the disk drive power control panel. 

CAUTION 

Prior to turning off syszem power, make certain that rhe FILE PROTECT switch 
on the operator conrrol panel (Figir.e 3-2) is ser to on (up) position. This is 
required to prevent possible Joss of data due to partial erasure or .noise 
transienrs rher may occur during power rum-off. 

4.2. 1. Initial Power Tum·On 

To tum on power initially for each 8-dnve bank. p~oceed as follows: 

1 . Set the MAIN. POWER circuit brea~er o:i the integrated subsystem power control panel (Figure 3-1) to 
the ON/ 1 (up) position. Note that the AC POWER indicator lights. 

NOTE: 

The MAIN POWER circuit breaker app;ies p:"imary power ro all eighr olsk drives in the 8-drive bank. 
Primary power for each 8-drive bank should oe wmed on in the same manner. 

·--·- -- -- --·- - -·-- ---
... 
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2. Set DRIVES l-4 CB2 ganged circuit breakers to the on (up) position. Then, if more than four disk 
drives are used in the subsystem, set DRIVES 5-8 CB2 ganged circuit breakers to on (up) position. _ e 

3. Set the ON/OFF switch on the operator control panel (Figure 3-2) to the ON (up) position. Note the - - -
READY indicator begins flashing on and off until the spindle drive motor reaches full operation speed. 
then remains lit. The read/write heads move to cylinder 0 when the indicator remains lit. 

NOTE: 

Srep 3 should be repeated for each disk drive in the disk drive bank.. If additional drive banks are used. 
steps 1 and 2 should be repeated for each bank power supply, and stsp 3 repeated for each drive in each 
bank. 

4.2.2. Power Tum-Off 

Power to the disk drives is norm;!lly controlled at the system with the system power on/off switch. Except 
in an emergency, power-should be turned off only by the Sperry customer engineer. 

CAUTION 

Be sure that no maintenance or operations are in progress before turning power 
off on any disk drive or the subsystem, unless -an emergency exists. 
Otherwise, power tum-off will interfere with set-up conditions. 

To tum power off for each disk drive, independently of the system. proceed as follows: 

1. Set the ON/OFF switch on the operator control panel (Figure 3-2) to the OFF (down) position. Note 
that the READY indicator on the operator control panel extinguishes. 

2. Repeat step 1 for each disk. -drive of the 8-drive bank.. 

CAUTION -1 

Except in an emergency, such as any abnormal noise, smoke, or burning odor 
emanating from the vicinity of the disk. drive, primary power to the disk drives 
should not be tumed off unless directed by the Sperry customer engineer. 

3. Set the MAIN POWER circuit breaker on the power control panel (Figure 3-1) to the OFF/O (down) 

position. 

-~, 

~; 

-- ___ , _______________ , 
- ,I 



UP-10004 
~y 

8"70 O'S< DRIVE 
4-3 

------------------------------··-· 

4.3. DISK DRIVE OPERATION 

Design of the disk drive has greatly simplified operr.ion. Snee the disk pack is mounted inside the cabinet 
and not accessible to the operato~. Operation is lmiteo to protecting recorded data and selecting disk 
drives for operation at the system console. 

CAUTION 

Do not attempt to open the disk drivt cabmet for any reason or to move the 
cabinet. A read/write head crash will result ff proper conditions are not preset 
by the Sperry customer engineer. 

4.3. 1. Protecting Recorded Data 

To assure file protection. proceed as follows: 

1 . To prevent erasure of prerecorded data, set the ALE PROTECT switch on the operator control panel 
(Figure 3-2) to the on (up) position to enable the wriL-inhibit circuits. 

2. To allow programming to re::ord new data. set thE FlLE PROTECT switch on the operator control 
panel to the off (down) pos:tioo. Retum the FILE PROTECT switch to the on (UJ:>) position upon 
completion of the n9w recording. 

CAUTION 

Do not allow the FILE PROTECT sw::ch re remain in the off (down) position 
. during r:iormal operation or ponions. of recor:1ed data could be overwritten under 

. programs currently _in use by rhe processor. · 

4.3.2. Online Selection 

When the op~ional feature is ir::luoed, the ope-.itor can select which channel is to supply input. 
Online/offline selection is also performed by the ope-.itor. 

- ·' 
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4.3.2. 1. 1/0 Access Selection 

The operator can ~ an input c:ornroler/comrol uni": ctannel if the dual access optional feature capability 
is included in the subsystem. Proceed as follows: 

1. To select 1/0 access 1 for opesation. set the 1, 1 ;2., 2 switch on the operator control panel (Figure 
3-2) to the 1 'upi position. 

2. To sek!ct 1/0 access 2 for operation, se: the i., 1/2,2 switch to the 2 (down) position. 

3. To se'8ct both 1 and 2 accesses for ciual chanme! operation, set the 1 , 1 /2, 2 switch to tne 1 /2 
(center) position. 

4.3.2.2.. Online/Offline Selection 

The disk subsystem or any disk drive in the subsystem is placed oniine or offline with the host processor 
by the operator at me system console or console w~. 

• To place a subsystem or d$ drive online, proceed as ft>llows: 

1 . Check that the ALE PROTE:T switch is set to the on iup) posrt1on (unless wnt1ng is to be 
performed) and that the t. i /2. 2 swnc:i is sa to the desired 1/0 channel input on the operator 
control panel (Figure 3-2). 

2. tf necessary, tum power 00 as directed in 4..2.i. 

3. At the console workstation or system ccnsole. provide the software system with the -
comroller/control unit (for a subsystem) mnerronic or disk drive unit number that is to be placed 
online. 

4. Press the A TTEt\'TION switC'l on the o:>eratcr control panel (Figure 3-2). Note that the READY 
incf.co.or remains lit to ~ca:e tha: online o;>e:nion may begin. 

• To place a subsystem or diSi(. drive offirae, proceed as follows: 

1. At the console worksmion or system consol:, provide the software system with the comroller 
or control t.~i\. (fCY a Slbsystem) rr.nemO"lic or di~ drive unit number that is to be placed offline. 

2. Under normal operating cor.ditior.s, aliow th: system power sequencing function to tum off 
powe~ to the disk subsysterr: or cisk dme wi"en system power is turned off. Otherwise, tum off 
power as o·-rected in 4.2.2 . 

... 
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- 4.4. OPERATOR MAINTENANCE 

Operator maintenance of the 84 70 disk drives is iir."litecl to keeping the disk drive cabinet clean end 
removing any obstacles obstructing the fiow of cooing air through the cabinet. Air filters inSde the cabinet 
are maintained, along v.i'th any o!her maimenance required, by the Sperry customer engineer. 

CAUTION 

Do not move the disk drive cabinet wf:rhocJt first conracrm9 the Sperry customer 
engineer ro install a spindle-locking mechanism. Otherwise, a head crash d 
occur and prevent operation. 

The operator should look for faun indications th2: may occur during operation. If any of the following 
indications occur, contact the Sperry customer engineer and report the condition: 

1. The READY indicator on the operator contro! pr.tel fails to flash on and off, or does not remain lit 
approximately 10 seconds after it begins flashng after the ON/OFF switch is set to ON. 

2. The READY indicator continues to flash for 60 seconds or longer, indicating that the drive spindle 
requires more time thar. normal to reach operr.ing speed. 

3. The READY indicator begins flashing after it has been continuously lit. 

4. The audible alarm sounds an early warning condition in the control unit. 

5. Any abnormal noise, smoke, or burning odor is present near any disk drive or control unit. 

6. An early warning indi:ation is presented fer a disk drive at the console workstation or system 
console. The disk drive continues to operate rormali"f under this condition. 

If any of these conditions oc::ur. 

1 . Immediately notify the Sperry customer engineer enc report the condition. 

2. Terminate the cu'Tera c;:>e'Cltion at the faulty cisk drite as soon es possible. 

3. Inform the host processo~ software system c= thoe !"'lnemonic name or disk drive number and place it 
offiine. 

'\. 

4. Set the ON/OFF switc"1 o:; the operator corr.ol Pinel to the Or--r: position until the Sperry customer 
engineer correCts the p--obiem. 
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