


































































































































































































10.

11.

12.

d.  Loosen the clamp and adjustment screws
(Figure 6-11) and move the head in the
appropriate direction until the waveform
shown in Figure 6-12d is obtained and
the scale indication is slightly greater than
105.

e.  Lightly tighten the clamp screw and turn
on the positioner power (S1 up).

f.  Set the exerciser RTZ toggle switch RTZ
momentarily; observe the linear
positioner moves to cylinder 0.

g.  Quickly set the exerciser RUN toggle
switch to RUN and then back to the
down position; observe the linear posi-
tioner moves to cylinder 105 and stops.

If one of the illustrated waveforms is present,
note in which direction the head must be
moved to obtain the proper indication. If it
must be moved backward, loosen the head
clamp and adjustment screws and gently push
the head all the way back into the carriage; if it
must be moved forward, loosen only the clamp
screw, and then turn the adjustment screw until
the correct waveform is obtained. (The
adjustment screw is a vernier that only moves
the head forward; it should not be left torqued
down after this adjustment.)

NOTE
If the positioner is moved from cylinder
105 during the adjustment procedure,
perform steps 8f and 8g.

Set the exerciser Head Select toggle switch to
UPPER.

Using a torque wrench (9605893-0-0), if avail-
able, tighten the head clamp screw until the
wrench begins to ratchet (55 oz/fin.). If a torque
wrench is not available, use the appropriate
Allen wrench to tighten the head clamp screw
snugly ; however, do not overtighten.

Recheck to ensure that the clamping action did
not disturb the head adjustment.

6.2.5 Index/Sector Timing Adjustment

6.2.5.1 RKOSKAC Alignment Cartridge — The procedure
for adjusting index/sector timing using the RKOSK-AC
alignment cartridge is as follows:

1.

Perform the RKO5 Exerciser set-up procedure
(Paragraph 2.2).

Install an alignment cartridge on the spindle,
ensuring that the mating surfaces are clean and
operate the drive in the run mode for at least
30 minutes. This must be done to allow the
alignment cartridge and the drive components
to achieve thermal stabilization.

Using the WR PROT switch, place the drive in
the write protect condition.

Set the oscilloscope controls as follows:

® vertical
mode = ADD (invert CHAN 2)
sensitivity = 0.2V/div
coupling = dc

® sweep
A sweep
time = 5 ms/div
trigger = normal

® ftrigger
source external*
coupling = ac
slope = -

*Use a 1:1 probe to connect the scope external
trigger input to A02R2 (INDEX).

Connect the channel 1 probe to TP3 and the
channel 2 probe to TP4 of the G180 card. (Use
10:1 probes.)

Momentarily set the exerciser front panel RTZ
toggle switch to RTZ.

Select cylinder 105 as follows:

a. Set the exerciser Cylinder Address-64, 32,
8 and 1 toggle switches to 1 and all other
Cylinder Address toggle switches to O
(cylinder 105).



Large misalignment. Head close to CYL 104.
(Further misalignment only reduces amplitude of
peaks.)

b.  Head considerably misaligned. Smaller left null
indicates head position less than CYL 105.

error =-60%

¢.  Head slightly misaligned. Smaller left null
indicates head position less than CYL 105.

error =-33%

d.  Head correctly aligned at CYL 105. Null
amplitudes are equal.

Head slightly misaligned. Larger left null
indicates head position more than CYL 105.

error = +26%

f. Head considerably misaligned. Larger left
null indicates head position more than
CYL 10s.

error =+71%




d.  Head correctly aligned at CYL 105. Null

g.  Large misalignment. Head close to CYL 106.
amplitudes are equal.

(Further misalignment only reduces amplitude

of peak.)
' NOTE
e.  Head slightly misaligned. Larger left null - i
t :
indicates head position more than CYL 105. To calculate % of error, use the following expression
error = +26% Ferror =X, - Xa y 49
X1 X,
x = null amplitudes and the resultant sign denotes the
direction of error. A negative (-) sign indicates that
the head is too far from center (track less than 105).
f. Head considerably misaligned. Larger left
null indicates head position more than
CYL 105.
error =+71%
e Figure 612 2315 CE Pack Head Ali f
SIS TSCOI AU RO, igure 6-12 ack Head Alignment Waveforms
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10.

b.  Set the exerciser Function knob to OSC.

c.  Quickly set the exerciser RUN toggle
switch to RUN and back to the down
position; observe the linear positioner
moves to cylinder 105 and stops.

Observe a single timing pulse followed by data
which lags the timing pulse by 10 us (the timing
pulse may be either positive or negative going).

Expand the scope sweep time to 10 us/div and
check that the single pulse occurs 70 + 10 us
from the start of the sweep (Figure 6-13).

Set exerciser Head Select toggle switch to
UPPER; observe the same pulse tolerances as in
step 9, above. If necessary, adjust R6 on the
M7700 card (card position 2) until the average
time for the two pulses is 70 us and the
70 £ 10 us individual pulse requirement is
maintained. If these requirements cannot be
achieved, perform either of the following
corrective actions:

a.  If the time difference of the two timing
pulses exceeds 20 us, replace one of the
heads to reduce the difference. Once the
difference is within tolerable limits,
readjust R6 to achieve an average
70 us between the peaks.

b. If the average of the peaks cannot be
adjusted to 70 us, relocate the sector
transducer to the right (if the average is
too high) or to the left (if the average is
too low). Readjust R6 to achieve 70 us
between peaks.

6.2.5.2 2315 CE Pack — The procedure for adjusting
index/sector timing using the 2315 CE pack is as follows:

1.

Perform the RKOS5 Exerciser set-up procedure
(Paragraph 2.2).

Install a 2315 CE test cartridge on the spindle
and operate the drive in the run mode for at
least 30 minutes. This must be done to allow
the CE cartridge and the drive components to
achieve thermal stabilization.

Using the WR PROT switch, place the drive in
the write protect condition.

Set the oscilloscope controls as follows:
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10.

® vertical

mode = ADD (invert CHAN 2)
sensitivity = 0.2 V/div
coupling = dc

® sweep
A sweep
time = 10 ms/div
trigger = normal

® trigger
source = external*
coupling = ac
slope = —

*Use a 1:1 probe to connect the scope external
trigger input to AO2R2 (INDEX).

Connect the channel 1 probe to TP3 and the
channel 2 probe to TP4 of the G180 card. (Use
10:1 probes.)

Set the exerciser front panel RTZ toggle switch
to RTZ; observe the linear positioner moves to
cylinder 0 and stops.

Select cylinder 100 as follows:

a. Set the exerciser Cylinder Address-64, 32,
and 4 toggle switches to 1 and all other
Cylinder Address toggle switches to 0
(Cylinder Address 100).

b. Set the exerciser Function knob to OSC.

c. Quickly set the exerciser RUN toggle
switch to RUN and back to the down
position; observe the linear positioner
moves to cylinder 100 and stops.

Monitor the scope for a single pulse followed
by a 1 ms burst of data.

Expand the sweep time to 10 us/div and check
that the single pulse occurs 70 + 10 us from the
start of the sweep (Figure 6-13) (this pulse may
be either positive or negative going).

Set the exerciser Head Select toggle switch to
UPPER; observe scope for same pulse
tolerances as step 10. If necessary, adjust R6 on
the M7700 card (card position 2) until the
average time for the two pulses is 70 us and the
70 £ 10 us individual pulse requirements is
maintained.



ov

PIN TP3 & TP4
SWEEP 10 us/div
VERT SENS = 2V/div

Figure 6-13 Index/Sector Waveform

6.2.6 Cartridge Receiver Alignment

Prior to shipment of the RKO5 Disk Drive, the cartridge
receiver is precisely aligned at the factory. Since it is not
necessary to disturb the receiver alignment when per-
forming any of the field maintenance procedures, cartridge
receiver alignment is therefore not normally required in the
field. However, if the duckbill, airduct, or cartridge support
post are replaced, the cartridge receiver alignment must be
checked. In addition, the Cartridge-On switch should also
be checked for proper operation.

NOTE

The duckbill on later model drives is slightly
different than the earlier models. If an earlier
version duckbill is replaced with the later
version, the airduct and cartridge support posts
must also be replaced. Refer to the RK05
Tllustrated Parts Manual (DEC-RKO05-IPB-1) to
identify which duckbill version is being
replaced.

1.

Slide the drive out of the rack and remove the
top and bottom covers.

Insert a cartridge into the receiver and close the
drive front door.

Check for a .020 to .040in. clearance (A)
between the plastic cartridge case and the
receiver rails (Figure 6-14). Make this measure-
ment towards the rear of the receiver at a point
where the plastic cartridge case passes over the
intersecting receiver rails.
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If the (A) clearance is incorrect, loosen the
pivot post lock nuts and adjust the height of
both posts to obtain the proper clearance. Hold
the pivot post at (x) with an adjustable wrench
while loosening and tightening the lock nuts

).

Lightly tighten the pivot post lock nuts and
check the following (Figure 6-15):

a. Remove the cartridge and ensure that the
clearances (B) between the upper receiver
rails and the cartridge channel are equal,
and that the receiver rails are as parallel as
possible to the channel.

b.  Push the receiver all the way to one side
and ensure that there is a slight clearance
(C) of .010 to .040 in. between the pivot
post and the receiver hinge rail. When
making this check, do not push the
receiver so hard that the pivot posts twist.

¢.  Push the receiver to the left and right and
ensure that the front receiver rail does
not touch either side of the chassis.

Tighten the pivot post lock nuts and recheck all
clearances. There must be a clearance at points
A, B, and C; however, it is especially critical
that clearances A and C do not exceed the
limits indicated in Figures 6-14 and 6-15.
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Check for the following points of contact
between the cartridge and the cartridge
receiver, which indicate that the cartridge is
properly seated:

a.  Two thin rails (These should either touch
evenly or be parallel along the full length
of the cartridge.)

b.  Two cartridge posts

c.  Access door opener bail

d.  Spring at top center of cartridge

e.  Duckbill (lower slot)

f.  Airduct bridge

6-21

g.  Airduct foam seal.

Check for the following points of clearance
between the cartridge and the cartridge
receiver, which indicate that the cartridge is
properly seated:

a.  Two fat rails on top of the cartridge

b.  Four crosspoints on the underside of the
cartridge

c.  The pivot posts and receiver hinge bail.

The position of the pivot posts determines how
the top rails ride on the cartridge and also
determines the bottom clearance of the four
crosspoints and the underside of the carriage.






APPENDIX A
IC SCHEMATICS

The RKO5 Exerciser employs several types of integrated A.l1 7442 4-LINE-TO-10-LINE DECODERS
circuit (IC) chips in its design. This appendix provides

detailed schematics, packaging diagrams and truth tables on TRUTH TABLE
several of the more complex ICs as a maintenance aid to the
service technician. BCD Input Octal Output
The following ICs are covered in this appendix: D C B A 012 '3 456789
0 0 0 0 0rl1i11i11111
7442  4-LINE-TO-10 LINE DECODERS 0 0 0 1 1011111111
7474 DUAL D-TYPE EDGE TRIGGERED 0 0 1 0 1101111111
FLIP-FLOPS 0 0 1 1 1110111111
74123 MONOSTABLE MULTIVIBRATOR 0 1 0 0 1111011111
74193 SYNCHRONOUS 4-BIT UP/DOWN 0 1 0 1 1111101111
COUNTER (DUAL CLOCK WITH CLEAR) 0 1 1 0 1111110111
0 1 1 1 1111111011
1 0 O 0 1111111101
i 1 0 o 1 1111111110
8 )m 1 0 1 O 1111111111
" OUTPUT O
(15} A
INPUT A0—> A A
| >: A E >£LOUTPUT1
Z
N C By ourput 2
8
TNPUT BG—DC A INPUTS OUTPUTS
-] (4) A 7
_{>e 8 z ))—oouwur 3 Vee c
16 1
; (8) L‘ L—‘ l——
[ OUTPUT 4
< p— ﬁl—‘
A
E}Louvpurs i
mmcc»_{>c = [_'flj’ Y}L\‘[ ‘[ T ?_
c : 7% outeut 6
i‘“>° : ) B ﬂ 7]
8 (9 3 GND
C ouTPUT T OUTPUTS
(12} b )
INPUT DD——DO [ 0 _g 11-0733
(10)
I OUTPUT 8
I >c 0 D
VeePIN 16 ;
GND:=PIN 8 p—o“” OUTPUT 9
D

1-0734

Figure A-1 7442 Package and Logic Diagrams
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A.2 7474 DUAL D-TYPE EDGE-TRIGGERED

FLIP-FLOPS

2 2 2
Vee CLEAR 2D  CLOCK PRESET  2Q 2Q
14 13 12 11 10 9 8
CLEAR PRESET
D Q CLOCK Q@
| J _
CLOCK Q@ D Q-
PRESET CLEAR
N 9
1
1 2 3 4 5 6 7
1 10 1 1 1Q 1Q GND
CLEAR CLOCK PRESET

LOW INPUT TO PRESET SETS Q TO LOGICAL 1
LOW INPUT TO CLEAR SETS Q TO LOGICAL O
PRESET AND CLEAR ARE INDEPENDENT OF CLOCK

POSITIVE LOGIC:

11-0766

Truth Table (Each Flip-Flop)

th thel
Input Output Output
D Q Q
0 0 1
1 1 0
Notes: = bit time before clock pulse.

1.t
n
2. t41 = bit time after clock pulse.



A.3 74123 MONOSTABLE MULTIVIBRATOR

1R {
ext/ - 2
Vee  Cext Cext 10 2Q CLEAR 2B 2A
116 sld el i3tz 11 104 9
CLEAR __;\
D T i (.
| (5] o —1Q N
CLEAR
1M 2 3 4 5 6 78
1A 1 2Q 2 2R GND
CLEAR ext/

Cext cex'

FUNCTIONAL LOGIC/PIN LOCATOR

TRUTH TABLE

INPUTS QUTPUTS
A B Q Q
H X L H
X L [ H
L t (oo
| W | o

NOTE: H-=high level (steady state), L= low level (steady state),
= transition from low to high level, ¢=transition from
high to low level, _f1_= one high-level pulse, ~LI = one 8E-0516
low- level pulse, X= irrelevant (any input, including tronsitions)

Figure A-2 DEC 74123 IC Illustrations
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1 2 4 10 20 40 100200400 1000
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Figure A-3 DEC 74123 IC Output Pulse Width vs. External Timing Capacitance
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A4 74193 SYNCHRONOUS 4-BIT UP/DOWN COUNTER
(DUAL CLOCK WITH CLEAR)

J OR N DUAL-IN-LINE PACKAGE (TOP VIEW)

INPUTS INPUTS
OUTPUTS

v DATA CLEAR ~—A—— LOAD DATA DATA

cc A BORROW CARRY c D

16 15 14 13 12 11 10 9
A CLEAR CARRY C
BORROW LOAD

COUNTCOUNT
Qg Qp DOWN UP Q¢ Qp

1 2 3 4 5 6 7 8
DATA Qg Qa COUNT COUNT Qz  Qp GND

INPUT
OUTPUTS INPUTS OUTPUTS

LOGIC: LOW INPUT TO LOAD SETS Qa=A,Qg=B,Qc=C,AND Qp=D

11-0640
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DATA

_o BORROW

OUTPUT

o CARRY

INPUT A ©

DOWN
COUNT

upP
COUNT © DC

DATA

v

OuTPUT

INPUT B ©

DATA

1

——0 OUTPUT Q,

INPUT C

—o OUTPUT Qg

DATA
INPUT D

CLEAR o—

| . gﬂ%w ﬁ»u

—o0 OUTPUT Q¢

LOAD o——4>

Figure A-4 74193 Logic Diagram
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RKO05 EXERCISER MAINTENANCE LOG

DATE

MAINTENANCE
(Check One)

Preventive

Corrective

FAULT SYMPTOMS
(If Any)

SOLUTION




READER’S COMMENTS RKO05 EXERCISER MAINTENANCE MANUAL
EK-RK05-MM-002

Digital Equipment Corporation maintains a continuous effort to improve the quality and usefulness
of its publications. To do this effectively we need user feedback: your critical evaluation of this
document. Please give specific page and line references when appropriate.

ERRORS NOTED IN THIS PUBLICATION:

SUGGESTIONS FOR IMPROVEMENT OF THIS PUBLICATION:

MISSING DOCUMENTATION:

Is there sufficient documentation on associated system programs required for use of the software
described in this manual? If not, what material is missing and where should it be placed?

Name Date

Organization

Please describe your position

Street

City State Zip Code
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