






















































































































































































































































































































































































































































































































































































guide. Loosen clamp on back side of casting
and adjust roller guide if necessary. See
Figure4-12C. '

Slide one side of roller guide alignment tool
under lower roller guide (Figure 4-12B).
You should feel slight amount of friction as
you move tool back and forth. Adjust if
necessary.

Load a scratch tape. Run tape forward for 5
seconds. - '

a. Ensure that tape is not touching either
--side of supply or take-up reel while tape
is moving. »
b Look for tape puckering against either
* column floor or door glass at both upper
and lower roller guides.

If either of these conditions exist, re-check
the associated roller guide and reel hub ad-
justments.

UPPER
ROLLER
GUIDF

8.

Dismount tape. Re-install upper roller guide
ramp.

CAUTION
When installing ramp, it is necessary to
push down on right side of ramp while
tightening screw. Otherwise, it is pos-
sible that the ramp will be touching

tape.

4.17.4.2 Mounting Head Plate in Plane of Tape
Path — The following six steps cover the removal of the
head plate assembly and the replacement of the as-
sembly into the plane of the tape path.

1.
2.

Remove head plate cover.

Disconnect Write, Read and Erase head
cables from head.

Loosen the three shoulder screws and re-
move head assembly.

LOWER
ROLLER
GUIDE

7660-12

Figure4-11 Location of Upper and Lower Roller Guides

4-14



7660-1

Figure4-12a Roller Guide Adjustment, Upper Roller Guide Adjustment

7660-5

Figure4-12b Roller Guide Adjustments, Lower Roller Guide Adjustment

4-15



ROLLER SHAFT
LOCK CLAMP

# 6 X 32 X1/2" ALLEN
CLAMP LOCK SCREW

FRONT OF

/_ TRANSPORT

TAPE ROLLER
GUIDE ALIGNMENT
/ GAUGE # 29-18607
/ TAPE GUIDE ROLLER

------ EXERT PRESSURE
AT THIS POINT
------ DURING ALIGNMENT

TAPE GUIDE
ROLLER SHAFT

CLAMP
MOUNTING
SCREW

CP-0105

Figure4-12c Roller Guide Adjustments, Side View of Roller Guide

Tool Insertion

Using a depth micrometer, measure depth
from outer surface of left vacuum column
to surface onto which head plate was
mounted. (See Figure 4-13.) Nominal value
is 1.120 inches. Call this value “HMS”.

NOTE
You may find this measurement diffi-
cult to make since you can only seat one
side of the micrometer on the vacuum
column surface. It is, therefore, ad-
vised that you:

(1) Place the micrometer base at a 45
degree angle with the vacuum
column surface thereby giving
greater seating area for the micro-
meter (Figure 4-13A).

(2) Make the measurement with the
micrometer shaft as close as pos-
sible to the vacuum column wall
thereby giving greater leverage to
keep the micrometer base seated
andless distance to projecterrors.

(3) Repeat the measurement several
times to verify results.

S. Subtract 1.120 from HMS (HMS-1.120).

6a* Ifresultobtained in step S is zero or negative,
mount head plate without shims.

6b* If result obtained in step S is positive, cut 3
horseshoe-shaped shims** of the value ob-
tained in step S and place one around each of
the three mounting screws when mounting
head plate (shims go between head plate and
mounting surface). See Paragraph 4.17.3
for shim color code. Also, cut a shim of the
same value to surround the vacuum port
which goes to the tape cleaner to prevent air
leakage. (See Figure4-14.)

*If a new head assembly is mounted, electrical write deskew will
have to be performed. This should be done after the read mechani-
cal skew adjustment (quarterly PM items 13 and 14 in Chapter 5).

**Another method is to paper punch some one-inch square shim
stock and use the punched holes for the mounting screws and the
vacuum port.
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DEPTH

HEAD PLATE
MICROMETER MOUNTING
SURFACE
LEFT VACUUM
COLUMN

7660-18

Figure4-13a Measurement of Head Plate Mounting Surface (HMS), Placement of
Depth Micrometer

DEPTH
MICROMETER

LEFT
VACUUM
COLUMN
HTS

HEAD PLATE/

MOUNTING

SURFACE

cP-1991
Figure4-13b Measurement of Head Plate Mounting Surface (HMS), Bottom View of
HMS Measurement
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HOLES FOR MOUNTING
SCREWS (3)

VACUUM PORT /I

7660-20
Figure4-14 Location of Shims Under Head Plate Assembly

SUPPLY LOWER RIGHT LEFT UPPER TAKE -UP
REEL ROLLER VACUUM VACUUM ROLLER REEL
GUIDE .\ COLUMN COLUMN GUIDE

I l/% | \’-_] l——l / nggggINED
MACHINED

BOSS

MACHINED REFERENCE

SURFACES
cP-1993

Figure4-15 Machined References Used to Establish Tape Path Plane

4.17.4.3 Summary of Accomplishments Thus Far 4.17.4.4 Making Capstan Motor Shaft Perpendicular
to Tape Path — Steps 1 through 20 will insure that the

A. Paragraph4.17.4.1 set reel hubs and roller capstan motor shaft is perpendicular to the tape path.
guides in the same plane as the vacuum There are two conditions that can cause non-perpendi-

columns (Figure 4-15). cularity of the motor shaft to the tape path. One is the

capstan motor shaft not being perpendicular to the

B. Paragraph4.17.4.2setthe reference edge of mounting face of the motor. Figures 4-17A and 4-17C

the fixed guides into the plane of the tape are examples of this condition. (Specifications allow
coming out of the vacuum columns (Figure 0.005 inches of non-perpendicularity of the motor
4-16). shaft.) The other condition is non-parallelism between

the motor mounting surface on the back of the casting
C. Paragraph 4.17.4.4 will set the shaft of the and the front surface of the casting. Figure 4-17B illus-

capstan motor perpendicular to the tape trates this situation. (Specifications allow 0.004 inches
path so as to minimize distortion of the of non-parallelism between the machined surfaces on
plane established in A & B above. the front and back of the casting.
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READ/WRITE
HEAD

FIXED GUIDE ON
REFERENCE EDGE

Tg '''' ; ﬂ' "

\DOTTED LINE
INDICATES
TAPE PATH

l HEAD
MOUNTING
SURFACE
*Dimension from reference edge of fixed guide to

mounting surface set up by head plate jigging in
factory.

SPRING LOADED
GUIDE

**Nominal vacuum column depth is 0.502; nominal
tape width is 0.498; one edge of tape should be
0.002 from floor of vacuum column; other edge
should be 0.002 from glass.

CP-1983

Figure4-16 Head Plate Assembly Mounted in the Plane of the Tape Path

CP-1994

Figure 4-17a Examples of Capstan Non-Perpendic-
ularity, Side View - Capstan Motor
Shaft Pointing Down due to Non-Per-
pendicularity of Shaft

CP-1995

Figure 4-17b Examples of Capstan Non-Perpendic-
ularity, Side View - Capstan Motor
Shaft Pointing Up due to Non-Parallel-
ism of Machines Motor Mounting

Surface

CP-1996

]

Examples of Capstan Non-Perpendic-
ularity, Top View - Capstan Tipped
Toward Casting on Left Side and Away
from Casting on Right Side due to Non-
Perpendicularity of Motor Shaft

Figure 4-17c¢

The effect of the capstan motor shaft not being per-
pendicular to the tape path will depend on the direction
of the non-perpendicularity; i.e., whether the motor
shaft is pointing up, down, toward the left or toward
the right. When the shaft is pointing down (Figure
4-17A) the top of the capstan is away from the casting
causing the tape to track away from the casting. Hard
guiding will occur on the vacuum door glass and the
fixed guides in both forward and reverse directions.
When the shaft is pointing up (Figure 4-17B) the
bottom of the capstan is away from the casting causing
the tape to track toward the casting. Hard guiding will
occur on the vacuum column floor and the spring
loaded guides in both forward and reverse directions.
When the shaft is pointing toward the left (Figure
4-17C) the tape will track away from the casting in the
forward direction and toward the casting in the reverse
direction. If the shaft were pointing toward the right
the opposite would be true; i.e., the tape would track
toward the casting in the forward direction and away
from the casting in the reverse direction.

Figure 4-28 is a flowchart of capstan alignment and
summarizes the twenty steps of the alignment proce-
dure.

1. Remove the capstan by loosening the cap-
stan locking clamp with an Allen wrench
and remove the capstan and clamp.

NOTE

If the capstan is hard to remove, it may
be bent and should be replaced. The in-
side of the capstan should be checked
for burrs in the area of the slots. The
end of the capstan motor shaft should
be checked for burrs also. See Figure
4-18.



CAPSTAN MOTOR
HAF

SHAFT '\L
’ BURRS TO BE
-I” REMOVED

CP-1987

Figure4-18 Location of Possible Capstan Burrs

Remove the capstan motor by unplugging
P1 from the H606 Power Board and re-
moving the 4 bolts holding the capstan
motor on the casting.

CAUTION
Because the bolt heads are in front of
the casting and the motor is on the rear,
caution should be used so that the
motor does not fall when the screws are
removed.

DO NOT ATTEMPT to remove the
tachometer portion of the motor; the
two are replaced as an assembly.

Check the capstan motor and casting for the
following:

® The capstan motor specification template
does notinterfere with the motor mounting
on the casting. If there is interference, re-
move the template.

® The motor does not have any burrs on the
mounting surface that would prevent it
from mounting squarely on the casting.

¢ Insure the mounting surface of both the
motor and casting are free of dirt, gummy
substances and burrs pushed up by
machining operations.

Liftup and remove the vacuum column door.

Measure the depth from the outer surface of
the left vacuum column to floor of left vac-
uum column. Nominal depth = 0.502
inches. Call this value “LVC”. See Figure
4-19.

Subtract 0.500 from LVC and call the re-
sulting value “X”’ (X=LVC-0.500). Record
the value ‘X as it will be used in Step 16.

NOTE
“X should be the distance from the in-
side edge of the tape to the floor of the
left vacuum column when the outside
edge is 0.002 inches from the outer sur-

4-20

10.

face of the left vacuum column. (See

Figure 4-16). If the capstan motor shaft

is perpendicular to the tape path and if

Paragraphs 4.17.4.1 and 4.17.4.2 were

performed correctly, “X” will be equal
to this distance.

Remount the capstan motor on the casting
(4 bolts). Tighten the mounting bolts.

Clean the capstan with a water-dampened
Kim-wipe or lint-free cloth. Do not use any
cleaner other than water on capstan.

Reposition the capstan on the capstan motor
shaft. Tighten the clamp.

Load a good quality tape using the align-
ment glass (Figure 4-20). It will be necessary
to hold the alignment glass with one hand
while pressing the LOAD switch with the
other (see Figure4-21).

7660-11

Figure 4-19a Measuring Depth of Left Vacuum

Column (LVC), Placement of Depth
Micrometer



DEPTH
MICROMETER

LEFT
VACUUM —

COLUMN

CP-1990

Figure 4-190 Measuring Depth of Left Vacuum
Column (LVC), Top View of LVC
Measurement

11. Insure thetaperides in the center of the cap-
stan. This can be done by running the tape
forward several feet and eyeballing the tape
position on the capstan. The capstan can be
moved in or out to insure the tape is in the
middle of the capstan. The capstan align-
ment tool 29-18609 can be used for course
adjustment (Figure 4-22). Install the cap-
stan clamp over the slotted portion of the
capstan lock ring to insure that the capstan
is clamped securely to the capstan motor

12.

Alignment of the capstan motor shaft,
making it perpendicular to the tape path,
can now begin. The alignment is done by
placing shims between the capstan motor
mounting face and the casting surface onto
which the capstan motor is mounted. Shims
may be placed in one of two coordinates to
correct for any mis-alignment which exists.
They may be placed in quadrant II or in
quadrant IV but not in both (see Figure
4-23).

A few notes of caution will assist in doing the

procedure; in the shortest possible time.

a) The sequence of tightening the bolts on
the capstan motor is important. Each
time the bolts are tightened in a parti-
cular procedure they must be tightened
in the same order. This allows the pro-
cedure to be repeated while keeping the
motor in the exact same position.

b) The use of sharp scissors on the plastic
shim stock is necessary to keep the edges
from curling up. The plastic shim stock
sizes are identifiable by the color coding

as follows.
Red -.002”
Green -.003”
Tan -.004”
Blue -.005”
Transparent -.0075”
Brown -.010”

c¢) Theuse of a good quality tape is neces-

shaft. sary for correct capstan alignment. A
i-—z.r-—-i |&2.7"—~1
T !
: \ /// /
W N STRIP OF MASKING
1 i\ TAPE (0.005"THICKNESS) /
i/ 1| AROUND THREE SIDES )
hl h .
¥ ) ./
! 7
! ; /7
! ]
14" :E / E: 2 B
W, Il MATERIAL IS
v j 0.12" THICK o
¢ ! LEXAN 7
" v /
" i 7
" 1 /7
) ‘ /
" [
li :1
:: ’ :: 7
v W4
b e
cP-1989
Figure4-20a Alignment Glass, Left Column Glass Figure4-20b Alignment Glass, Right Column Glass
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7660-17

Figure4-21 Using Alignment Glass to Load Tape
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INSTALLATION

CAPSTAN
EXERT
PRESSURE CAPSTAN LOCK-RING
HERE FOR v
A

CAPSTAN MOTOR

/_ SHAFT

CAPSTAN LOCK-RING
EXPANSION POINT

GAUGE TOUCHES FOR CLIERS onLy

THIS SURFACE
ONLY

\ MILLED FRONT

OF TRANSPORT NEW STYLE CAPSTAN CLAMP

CAPSTAN /
ALIGNMENT

GAUGE 29-18609

CP - 0108

|
| Figure4-22 Capstan Adjustment

MOUNTING
SCREWS

SHIM

CAPSTAN
MOTOR

)
CAPSTAN ~ T —

NOTE:
Shim may be placed in quadrant TX
or quadrant I but not in both.

Figure 4-23a Capstan Motor Shim Placement, Side Figure 4-23b Capstan Motor Shim Placement, Front

CP-1992

View View
used or abused tape will not run true 15. Using shim stock and penlight, determine
over the capstan causing false readings the spacing (Y) between the inside edge of
during the capstan alignment pro- the tape and the floor of the left vacuum
cedure. column. See Figure 4-25. The method of

measuring space Y is shown in Figure 4-26

13. Cut one piece of each type of shim stock as and deseribed in a, b, and ¢ below:

indicated in Figure 4-24. The exact dimen-

sions of the shim stock aren’t critical. The a) Slide shim stock underneath inside
main consideration is to have a manageable edge of tape at slot between top of left
size to use as a feeler gauge. The blunt point column and capstan.

shown in Figure 4-24 will minimize curling b) Shine light onto full width of tape, while

of the end while making measurements. moving shim stock back and forth; look

14. Run tape forward from BOT for 5 seconds. for puckering.
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16.

¢) Measurement has been obtained when 3 /’8.. )gwm

you select a piece of shim stock which 4

. . 2" > CcP-1988
causes small amount of friction when
sliding back and forth; yet no visible Figure4-24 Capstan Motor Shim
pucker.

Value “Y” (obtained in step 15) must be CiOé’URuSFcLoELUMN

equal to value “X” (obtained in step 6).
Tolerances for value “Y” are plus one
thousandth minus zero (Y = X, +0.001,
-0.000).

a. IfY=X, +0.001, -.000; go to Step 18.
b. IfY is more than 0.006 greater than X,

CAPSTAN

place a 0.007S shim in Quadrant II, MAGNETIC
~ then goto Step 17. TAPE o8
Figure 4-25 Gap (Y) from Tape to Floor of Left
Column

7660-15

Figure4-26 Measurement of Tape Gap (Y) with Penlight and Shim
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17.

c. IfY=O0 (tape touching casting surface),
place a 0.0075 in Quadrant IV, then go
tostep17. '

d. Foranycase not covered by step a, b, or
c; gotoStep 17.

Run tape forward for 5 seconds. Measure

tape to column spacing to obtain value “Y”’.

a. If Y=X;+0.001, -0.000; go to Step 18.

b. IfY is more than 0.001 greater than X,
with shim in Quadrant IV, decrease
shim value in Quadrant IV to obtain
Y =X, +0.001, -0.000 (amount of de-
crease should be approximately Y-X).
Repeat Step 17.

c. IfY is more than 0.001 greater than X
with 0.0075 shim in Quadrant I, rotate
motor mounting 90° clockwise and go
back to Step 14. (See note in Step 18.)

d. IfY is more than 0.001 greater than X
with no shim installed, shim Quadrant
II to obtain Y = X, +0.001, -0.000 (shim
value should be approximately Y-X).
Repeat Step 17.

e. IfY is more than 0.001 greater than X
with a shim in Quadrant II less than
0.0075, increase shim value to obtain
Y =X, +0.001, -0.000. The amount of
increase should be approximately Y-X.
Repeat Step 17 if the new shim value
does not exceed 0.0075. If the new shim
value exceeds 0.0075, rotate the motor
mounting 90° clockwise and go back to
Step 14. (See note in Step 18.)

f. If Y is less than X, with shim in
Quadrant II, decrease shim value in
Quadrant II to obtain Y =X, +0.001
-0.000 (Amount of decrease should be
approximately X-Y). Repeat Step 17.

g. IfY is less than X, with 0.007S shim in
Quadrant IV, rotate motor mounting
90° clockwise and go back to Step 14.
(See note in Step 18.)

h. If Y is less than X with no shim in-
stalled, shim Quadrant IV to obtain
Y =X, +0.001 (Shim value should be ap-
proximately X-Y). Repeat Step 17.

i. IfY isless than X with a shim in Quad-
rant IV less than 0.007S, increase shim
value to obtain Y =X, +0.001, -0.000.
The amount of increase should be ap-
proximately X-Y. Repeat Step 17 if the
new shim value does not exceed 0.0075.

4-25

If the new shim value exceeds 0.0075,
rotate the motor mounting 90° clock-
wise and go back to Step 14. (See note
in Step 18.)

18. Run Tape in reverse direction for S seconds,
measure tape to column spacing to obtain
value Y. If Y does not =X, +0.003, -0.000,
rotate motor mounting 90° clockwise and go
back to Step 14. (See note below.)

NOTE

Motor should be tried in each of four
mounting configurations before giving
up on procedure above. If procedure
does not work with any of the above
configurations, the problem is probably
due tolack of parallelism between motor
mounting surface and head plate
mounting surface. In this case, repeat
procedure substituting Quadrant I for
Quadrant II and Quadrant III for
Quadrant IV. If this does not correct
problem, change capstan motor, try
again. When a new capstan motor is
installed the DC balance adjustment
should be made prior to making a tape
speed adjustment.

19. Run tape forward. Look in the slot between
the inside tape edge and the left vacuum
column floor while the tape is moving for-
ward. If room light is not adequate, shine
penlight through from inside of vacuum
column. See Figure 4-27. A constant space

SHINE
LIGHT
HERE IF
NECESSARY

LOOK
THROUGH
SLOT HERE

CP-1984

Figure4-27a Capstan Wobble Check, Front View



CAPSTAN

TAPE

RIGHT WALL OF
LEFT VACUUM
COLUMN

CP-1986

Figure 4-27b Capstan Wobble Check, Right Side
View

(width of light) should be seen in this slot
as the tape moves forward. Periodic width
change at a very low frequency (less than
once per second) is probably due to tape de-
fects; these can be ignored unless they are
very repetitive. and cause wide excursions.
Higher frequency changes (S to 10 times per
second) are usually caused by a bent cap-
stan, If this occurs, it will be necessary to
replace the capstan and re-check tape to
column spacing with shim stock feeler
gauges. ‘

20. Run tape in reverse. Check slot width to
same criteria as Step 19.

21. Replace vacuum column door.

4.17.4.5 Final Adjustments and Equipment Evalua-
tion — Mechanical alignment of the tape path has now
been achieved. To complete the final electrical adjust-
ments, perform the operations in Chapter S (Preventive
Maintenance) starting from item 9 under Quarterly
(Tape Speed Adjustment) through the rest of the
quarterly items and all the semi-annual items. If any of
these adjustments cannot be satisfactorily accom-
plished, review Paragraph 4.17.1 to see if the problem
is one that requires doing a tape path alignment. If this
is the case, rotate the capstan motor and repeat the
tape path alignment. If the motor was already rotated
try shimming in quadrants I and III instead of II and
IV (see note under Step 18 of Paragraph4.17.4.4).

4.18 ADJUSTMENT PROCEDURES

This section contains all the procedures required to ad-
just the TU16/TMO02 Tape Drive System, except for
power supply adjustments. Adjustment procedures for
the TU16 power supply may be found in Paragraph

4-26

3.15.8; adjustment procedures for the TM02 power
supply may be found in the H740D Power Supply
Maintenance Manual, DEC-11-H740A-A-D.

4.18.1 Capstan Servo DC Balance
To perform the capstan servo dc balance adjustment,
proceed as follows:

1. Pull the TU16 Tape Transport out on its
slide mount. ~

2. Apply powertotheTU16, and place the unit
off-line.

3. Place the control panel START/STOP
switch on STOP.

4. Setup to measure the voltage at test point 2
ofthe TU16’s H606 Power Board.

S. Slowly adjust R21 on the H606 Power Board
toobtain0.0 V+0.04 V at test point 2.

6. Check capstanspeed, Paragraph4.18.2.

4.18.2 Capstan Speed

Potentiometers are located on the H606 to adjust the
FWD, REV, and REW speeds. To check and adjust
capstan speed, proceed as follows:

1. Load a masterskew tape (800 bpi).

2. Place an oscilloscope probe on pin CU1 of
the Read Amplifier (G056).

3. [Initiate FWD tape motion and measure a
100 to 400 ns pulse with a period of S5.5 us
as shown in Figure 4-29.

4. Ifnecessary, adjust the FWD potentiometer,
R13. .

S. Initiate REV tape motion; observe condi-
tions identical to those in Step 3.

6. Ifnecessary, adjust the REV potentiometer,
R12.

7. Remove the master skew tape and load a
scratch tape.

8. Withthe TFG configured for 800 BPI, write
an all 1’s pattern on the tape.

9. Afterensuring that there is adequate tape on
the take-up reel, run the TU16 in REW. Ob-
serve a wave pattern similar to that shown in
Figure 4-29, except that the period between
pulses is approximately 16.6 ms.

10. If necessary, adjust the REW potentiometer,

R11.
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Step 6
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Step 14 1

RUN TAPE
FORWARD.
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SHIM IN SHIM IN
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Step 17
RUN TAPE
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|

Y=X(+0.001, -0.000)

Step 18
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Steps 19 & 20
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Y=X (+0.003, -0.000)
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CHECK FOR

ROTATE MOTOR

Y >X+0.001

SHIM IS IN

QUADRANT IV

SHIM IS IN
QUADRANT |1
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INSTALLED
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INCREASE SHIM
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OF Y-X).
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0.0075.
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SHIM IS IN
QUADRANT II

SHIM IS IN
QUADRANT IV
OR NO SHIM
INSTALLED

DECREASE SHIM
VALUE BY X-Y.

CLAMP,

Step 10 ‘

LOAD TAPE WITH
ALIGNMENT
GLASS IN PLACE.

Step 11 1

RUN TAPE
FORWARD.
RECENTER
CAPSTAN IF

NECESSARY.

L |

CAPSTAN
WOBBLE.

Step 21 l

REPLACE
VACUUM
COLUMN DOOR.

90° CLOCKWISE.
SEE NOTE UNDER
STEP 18.

GO TO STEP 14.

Figure4-28 Capstan Alignment Flowchart
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NO

ROTATE MOTOR
90° CLOCKWISE.
SEE NOTE UNDER
STEP 18.

GO TO STEP 14.

INCREASE SHIM
VALUE BY X-Y
(OR ADD A SHIM
OF X-Y).

NEW
SHIM VALUE

EXCEEDS
0.0075.

ROTATE MOTOR
90° CLOCKWISE.
SEE NOTE UNDER
STEP 18.

4

GO TO STEP 14.
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Figure 4-29 Capstan FWD and REV Speed Wave-
forms

11. Perform capstan acceleration and decelera-

tion adjustment, Paragraph 4.18.3.

4.18.3 Capstan Acceleration and Deceleration Times
Capstan acceleration and deceleration times are best
measured while running the SS RD test with the Test
Function Generator. To check the capstan accelera-
tion and deceleration times, proceed as follows:

1. Connect oscilloscope channel A to the

tachometer signal found on the H606 at P1 =~

pin7.

Connect the oscilloscope EXT TRIG to pin
A3S1 (FIRST ONE SHOT L) of the TU16
backplane.

Set the scope controls as follows:

Channel A 0.2 V/cm
Time/Div 2ms/cm
ATRIG EXT, negative slope

With the Test Function Generator (TFG)
module, initiate an SS RD function in the
FWD direction, and adjust R89 on the H606
to obtain a negative slope of 7—8 ms dura-
tion on the scope (Figure 4-30a).

With the TFG, initiate an SS RD function in
the REV direction, and adjust R90 on the
H606 to obtain a positive slope of 7—8 ms
duration on the scope (Figure 4-30b).

+V +v

A 0.5
U ez | Lo
8ms : |R7ms \ |
MAX | | MAX | H \ T
(ACCEL), (DECEL), T i i T
: :=7ms :
i I MAX !
{DECELY

8ms
MAX
(ACCEL)!

A2 0.5--

-V
b.REV TAPE MOTION

CP-0124

-V v
a.FWD TAPE MOTION

Figure4-30 Acceleration and Deceleration Times
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Figure4-31 Read Amplifier Output

NOTE
Deceleration times are not adjustable,
and will be somewhat shorter than the
acceleration times.
6. Check Read amplitudes (Paragraph4.18.5).
4.18.4 Brake Adjustment (Electrical)
To ensure proper operation of the TU16, an adjust-
ment to the brake circuit may be necessary after
normal wear or long periods of inactivity. In addition,
brake operation must be checked after cleaning the
brake armature. The TU16 brake circuitry has two ad-
justments that affect brake operation during
REWIND. Both adjustments affect only the upper
brake and upper vacuum column.

Proceed as follows to perform a visual check of the RE-
WIND operation:

1. Place the TU16 in the off-line mode and
move tape to EOT.

Injtiate the REWIND operation from EOT
several times. Allow the operations to con-
tinue approximately 10 sec before returning
to EOT.

Initiate the REWIND operation and conti-
nue to the BOT marker. Check for an im-
properly adjusted brake circuit by watching
for any of the following symptoms during
the REWIND operation:

a. Anyvacuum column failure.

b. More than two or three tape loop excur-
sions exceeding approximately one-

third of the distance into the brake zone.



During acceleration from EOT, two or
three large excursions are normal.

c. Normal tape loop excursions during ac-
celeration but a sluggish return of the
tape loop from the reel motor zone to
the brake zone.

d. Erratic tape loop excursions during the
continuous REWIND operation ex-
ceeding 1%4 inches above the upper vac-
uum column upper vacuum switch.
Tape motion will always be somewhat
erratic, but the magnitude of the loop
“jumps” should be less than 1%4 inches.

In almost every case, a tape loop failure can be diag-
nosed as an extreme example of symptoms b, ¢, ord.

Continuous large tape loop excursions (symptom b) are
probably due to one of the following:

1. High current rewind time is too short. The
high current rewind time is measured as a
negative pulse at test point 14 of the H606
Power Board during a REWIND operation.
Typical pulse width is 20—25 ms. It is ad-
justed using the REW PULSE potentiometer
(R61) onthe H606 Power Board.

2. Low current rewind amplitude is too low.
The amplitude is adjusted using the LOW
CURRENT ADI potentiometer (R79) on the
H606 Power Board. Clockwise rotation of
the potentiometer increases the current to
the brake. Adjustment should be made at
intervals not greater than two turns of the
potentiometer.

Symptom c is an indication that the low current rewind
amplitude is too high. Counterclockwise adjustment of
the LOW CURRENT ADIJ potentiometer (R79) on the
H606 Power Board will decrease the amplitude. The
effects of the potentiometer adjustment should be
observed at intervals of two turns of the potentiometer.

Symptom d is an indication that the high current re-
wind time is either above or below the ideal operating
range. The 20—25 ms range is a helpful guideline, but
is not absolute, and will depend on the operation of the
brakes.

4.18.5 Read Amplitude Adjustment

1. Check capstan speed (Paragraph 4.18.2)
and adjust if necessary.
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2. Rewind tape and remove from transport.

3. Clean the read/write head, erase head, and
tape cleaner.

4. Loadagood qualitytape, positioned at BOT;
set up the scope as follows:

Channel1 =2V/cm
Sweep speed = 2 ms/cm
Trigger = normal, Channel 1 triggered.

S. Setthe switches on the TEG as follows:

S4: 1-80ON

S4: 9&100FF
SS: 9& 100N
SS: 1-8 OFF
S6: 1-8 OFF

SSWRT, SSRD, and WRT: down.

6. Placethe SSWRT switch in the TFG up, and
place Channel 1 probe on A4-L1. The scope

presentation should resemble the Figure
4-31.

7. Increase vertical sensitivity to 1 V/cm and
place inter-record gap 1 cm down from top.
Measure negative half of read amplifier out-
put (using the inter-record gap as the base-
line). The peak amplitude of the negative-
goingsignal should be from -4.45t0-4.75 V.
(See Figure 4-32.)

8. Repeat Step 7 for all 9 tracks. See Table 4-2.

Figure4-32 Negative Half of Read Amplifier Output



Table 42 Read Amplitude Test Points

Track Pin

A4-L1
B4-B1
B4-M1
C4-K1
C4-L1
D4-P1
D4-R1
F4-P1
F4-R1

O 00N LN

If any track is out of the acceptable range
(-4.45 to -4.75 V), adjust all nine channels
to -4.6 V. Such adjustment requires the
following procedure:

a. Turn power OFF.

b. Takethe TFG offthe extender.

c. Place GOS6 on extenders.

d. Turnpower ON.

e. Adjust all read amplifiers to -4.6 V.

(Potentiometers are arranged sequen-
tially from top to bottom, starting with
Track 1.)

NOTE
If any channel cannot be adjusted with-
in range, the TU16 input preamplifier
resistors may have to be changed.

Place the SSWRT switch on the TFG down;
rewind the tape.

4.18.6 Write Skew Adjustment

The procedure should be performed only after
completing the read skew adjustment (Quarterly PM
items 13 and 14 in Chapter 5). Write skew adjustment
is only required upon replacement of the head plate
assembly, or when excessive wear in the head plate as-

sembly is suspected.
1. Slide the TU16 Tape Transpoft out of the
cabinet. . . :
2. With power removed from the transport, re-
move the Test Function Generator (TFG)
module (M8912) from section EF of'slot 3.
3. Set the TFG switches as follows:

SSsegments 1—8 OFF
SSsegment 9 ON

SSsegment 10 OFF
S6 segments 1—8 OFF
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10.

Insert the TFG into section AB of slot 3.

Ensure that the SS RD, WRT, and SS WRT
switches at the upper portion of the module
are in the lowered position.

ApplypowertotheTU16. The LED indicator
on the TFG should light.

Load write-protected IBM skew tape (800
bpi) on the transport.

Initiate forward tape motion from the trans-
port control panel.

Connect the channel A input of an oscillo-
scope to pin E4K1 (PACKET), using in-
ternal sync, negative slope. PACKET is a
composite signal, comprised of Read Ampli-
fier outputs of all nine tracks.

Monitor the pulses which comprise PACKET
on Channel B of the scope, using chopped
mode. Note and tabulate their positions, in
microseconds, with respect to the leading
edge of PACKET (Figure 4-33). Table 4-3
lists the pins to be monitored for each track;
it also contains a column, left blank, for
listing the position of the monitored pulses
relative to PACKET, and can therefore
serve as a model to the user.

Table 4-3
Write Deskew Parameters

Track No. Pin

Measured
Pulse Position
(us)

O 01N K WN =

A4]1
A4H1
B4N1
B4L1
C4U1
- C451
E4H1
E4F1
F4M1

CHANNEL A
(PACKET)

CHANNEL B |

T

|
|
|
L—-l PULSE POSITION

10~-1338

Figure 4-33 Measurement of Pulse Positions

Relative to Packet



11.

12.

13.

14.

13.

16.

After tabulating the data for all 9 tracks,
terminate tape motion.

Unload the skew tape and load a scratch
tape on the transport.

Raise and lower the TFG SS RD switch; this
loads the preselected data pattern.

Raise the TFG WRT switch. Now initiate
forward tape motion from the transport con-
trol panel. The TU16 will perform a con-
tinuous write operation.

Monitor the pins that were monitored in
step 10. Note the position of the displayed
pulses relative to the leading edge of PACK-
ET. If the position measured now differs
from the position measured in step 10 by
more than 2us,alter the write deskew jumper
configuration on the TU16 backplane. The
jumpers connect the Write Deskew Buffer
(refer to drawing M8910, sheets 3 and 4) to
four record pulses (SK CLK A, SK CLK B,
SK CLK C, and SK CLK D) which are shift
delayed in increments of 0.9 us. These pulses
are available at the following pins:

SKCLK A A2R1and A2R2
SKCLKB A2N1and A2N2
SKCLKC A2L1and A2L2
SKCLKD A2B1and A2B2

The jumper configuration must be modified
so that the position of the monitored pulse
with respect to the leading edge of PACKET
does not vary by more than 2 us from that
obtained instep 10.

After performing the write skew adjustment
remove power from the transport and re-
place the TFG modulein section EF of'slot 3.

4.18.7 Read/Write Interlock Assembly
Proceed as follows to perform the Read/Write Inter-
lock assembly adjustment (Figure 4-34):

1.

Loosen the two screws securing the switch to
the bracket just enough to allow the switch
to be moved.

Loosen the locknut and adjusting screw
several turns (see detail B, Figure 4-34).

Insert the small end of the setting gauge
(29-18610) in front of the roll pin through
the bottom of the bracket body edge. Tighten
the adjusting screw until the switch just
actuates.
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10.

Tighten the two screws securing the switch
to the bracket and lock the adjusting screw
using the locknut.

Loosen the two solenoid mounting screws
(seedetail A, Figure 4-34).

Insert the large end of the setting gauge in
front of the roll pin as described in step 3.
Push the solenoid body forward until the
plunger bottoms out; then tighten the
solenoid mounting screws, keeping the sole-
noid body parellel to the upper edge of the
bracket.

Loosen the bottom screws securing the inter-
lock assembly to the mounting bracket. (See
detail C, Figure 4-34).

Insert the ring gauge (29-18608) on the
reel, lock it, and spin the reel to check for
even rotation.

Push the interlock assembly forward until
the shaft bottoms in the solenoid and the
small spring is fully depressed.

Tighten the screws securing the assembly to
the bracket, remove the ring gauge, and
check for free movement of the solenoid
shaft in the casting.

4.18.8 Vacuum Motor Belt Adjustment Procedure

The vacuum motor subassembly should be removed
from the main assembly framework before working on
it. Refer to Paragraph 4.12 for the removal procedure.

Proceed as follows to adjust the vacuum motor belt:

1.
2.

Tighten the four motor plate mounting nuts.

Using gauge CMD-9606370 set pulley height
t00.520 or 0.820 inches.

NOTE

The pulley is positioned either 0.520
inch or 0.820 inch above the mounting
assembly to accommodate 60 or 50 Hz
operation, respectively (selects one of
two pulley diameters). For further in-
formation, refer to the vacuum assembly
drawing E-AD-7009638-0-0.

Place belt tension gauge on belt.

Pull belt tension gauge knob until surface
“A” touches belt. (See Figure 4-35).

Tension should read 14-16 Ibs.



SOLENOID WIRES

SOLENOID MOUNTING BRACKET

SOLENOID SHAFT
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(UNDERSIDE OF
MOUNTING BRACKET)

SOLENOID SWITCH
ADJUSTMENT ADJUSTMENT
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Figure4-34 Read/Write Interlock Assembly
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If tension is out of tolerance loosen the four
motor plate mounting nuts and adjust the
motor plate take up screw until the 14-16 1b.
reading is obtained. Tighten the motor plate
mounting nuts.

If a belt tension adjustment was made to the
vacuum motor, the tension must be re-

KNOB

BELT TENSION
GAGE

checked after the motor has been run for
more than 30 minutes. Recheck the tension
by performing steps 3, 4, and 5 of this pro-
cedure. If necessary readjust the belt ten-
sion by performing step 6.

©

~

/DRIVE PULLEY-50Hz

MOTOR PLATE

/TAKE—UP SCREW

BLOWER PULLEY SURFACE "A"

\_ |
\

PULLEY-60Hz

10-2075

Figure4-35 Vacuum Motor Belt Adjustment
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5.1 PREVENTIVE MAINTENANCE SCHEDULE
The recommended frequencies for performing the PM
steps in this procedure are based on moderate usage of
the equipment. In cases where usage is heavy, certain
steps should be performed more frequently.

For example, items 1 and 9 through 16 of the quarterly
procedure (Paragraphs 5.4.1 and 5.4.9 through
5.4.16) assume that tape motion will not exceed 150
hours/quarter; if tape motion exceeds that figure, the
steps should be performed more often. (Tape motion
= Time spent actually moving tape; this must be de-
creased by 1/2 if software is not double-buffered, or if
two drives exist on the same controller.)

Item 2 of the quarterly procedure (Paragraph 5.4.2)
assumes that vacuum on-time will not exceed 1000
hours/quarter; if vacuum on-time exceeds that figure,
this step should be performed more frequently.
(Vacuum on-time = Time that tape is loaded on a
drive with vacuum on, whether or not the tape is ac-
tually moving.)

The semiannual procedure (Paragraph 5.5) assumes
that tape motion will not exceed 300 hours during a
6-month period; if tape motion exceeds that figure, the
procedure should be performed more frequently.

5.2 SPECIAL TOOLS AND EQUIPMENT
Table 5-1 lists the special tools and equipment required
to perform Preventive Maintenance.

Table 5-1
Special Tools and Equipment Required for PM
Tools and Equipment Part No.
Microscope 29-20273
Magna-see 29-16871
Penlight* 29-10780
Feeler Gauge Set* 29-13515

*Contained in standard tool kit.

CHAPTER 5
PREVENTIVE MAINTENANCE

5.3 MONTHLY
The five items listed under Paragraph 5.3 are to be per-
formed on a monthly basis.

5.3.1 Tape Path Cleaning and Inspection
Clean the tape path and inspect it for wear as follows:

a. Turn power OFF in the 861 Power Control-
ler. Remove and clean the take-up reel, using
a Kimwipe dampened with water; inspect
the take-up reel for cracks or loose center
ring (hub interface). Replace if necessary.

b. Remove supply reel (if installed). Using
water-dampened Kimwipes, clean the deck-
plate surfaces and front door.

CAUTION
Be careful not to saturate the Scotch-
Lite lining on the vacuum column walls
with fluid; this could cause damage to
the lining.

c. Remove the head cover and open the vac-
uum door.

d. Using a penlight flashlight, inspect the
read/write head and erase head for oxide ac-
cumulation. A worn head will normally show
oxide accumulation on the worn spot. If the
read/write head is unevenly worn or if the
erase head shows any wear, replace the head
plate assembly. (Refer to Figure 5-1; shiny
spots indicate uneven wear.)

NOTE
Wear spots of any kind on erase head
require head plate replacement.

e. Using DEC magtape cleaning fluid and cot-
ton-tipped wooden swabs, clean any accu-
mulatemulated oxide from the read/write
head, erase head, tape cleaner, and fixed
guides. (Pay particularattention to removing
oxide buildup from ceramic surfaces of fixed
guides.)
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WEAR SPOT ON

/ ONE SIDE a.
/

Lubricate the upper and lower reel hub com-

pression rings by applying silicon grease
generously by finger and rubbing it in. Wipe

READ/WRITE away excess with Kimwipe.
b. Placethetakeup reel onthe lower hub. Turn
the hub lock until it hits the stop pin. Hold
ERASE the hub with one hand and attempt to turn
HEAD the reel counterclockwise with the other

CcP-1997

. hand.
Figure 5-1a Examples of Unacceptable Head As-

sembly Wear, Uneven Wear on Read/ c. If the hub lock does not hit the step when
Write Head tightened or if the reel turns while the hub is
being held stationary, readjust the hub pin
and replace the compression ring according
M to the following procedure.
UNEVEN (1) Remove power from the TU16 Tape
WEAR  es Transport and remove the tape reel.

(2) Carefully snap out the plastic disk from

Figure 5-1b Examples of Unacceptable Head As- the reel hub.
sembly Wear, Wear on Erase Head . .
(3) Mark the position of the center roll pin
in the hub guide.

NOTE
Ensure that the inner (spring-loaded)
guides move freely after cleaning and

(4) Using a pair of heavy duty diagonal
pliers, carefully remove the center roll

that they are not jammed under the pin.
fixed guides. (5) Grasp the reel hub and unscrew the
knob from the hub.

f. Cleanvacuum columns and vacuum column
doors with DEC magtape cleaning fluid and
Kimwipes. Clean roller guides with cotton
swabs and DEC magtape cleaning fluid.

(6) Remove (in order) the Teflon washer,
pressure plate, and rubber compression
ring.

(7) Lightly lubricate the flat surfaces of a
new compression ring with silicon grease.
Wipe all excess grease from the ring with
a lint-free cloth.

5.3.2 Reel Hub Inspection and Lubrication
Lubricate and inspect reel hubs as follows. (Refer to
Figure 5-2.)

PRESSURE PLATE

PLASTIC DISK

STOP PINS

KNOB
TEFLON WASHER

COMPRESSION RING
10-1303

Figufe 5-2 Hub Composition
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(8) Install (in order) the new compression
ring, pressure plate, and Teflon washer.

(9) Lightly tighten the knob on the hub until
the compression ring is compressed and
fully seated.

(10) Loosen the knob until it is free of the
Teflon washer. Then gently screw it in
until it just touches the washer.

(11) Reinstall the roll pin in the same hole
from which it was removed [step (4),
above].

(12) Turn the knob counterclockwise until
the roll pin makes contact with one of
the two hub stop pins.

(13) Try to install a tape reel on the hub. If
the tape reel does not easily slip on the
hub, move the stop pin back one hole at



a time until the knob can be released far
enough to permit the tape reel to slip on
the hub.

With the tape reel installed, tighten the
knob (clockwise) until the roll pin con-
tacts the other hub stop pin. If the tape
reel is not secure, move the stop pin
ahead until the knob can be tightened
correctly.

(14)

d. Place the takeup reel on the upper hub. Re-
peat the procedure followed for the lower
hub takeup reel in step b, above.

5.3.3 Operator Panel Check

Check the operator panel switches aud indicators as
follows. (Replace switches and/or indicators as re-
quired.)

a. Apply power to the 861 Power Controller;
ensure that the OFF-LINE and PWR indi-
cators on the control panel are ON.

Place a scratch tape (with write ring) on the
lower hub and secure the hub lock. Set the
LOAD/BR REL switch to LOAD and then
back to BR REL. Ensure that both reels turn
freely and that the FILE PROT light does
not light as the supply reel is rotated.

c. Thread the scratch tape through the tape
path and take two wraps around the takeup
reel. Set the LOAD/BR REL switch to
LOAD; ensure that the LOAD indicator on
the control panel comes ON.

Place the FWD/REW/REYV switch to FWD;
place the START/STOP switch to STOP
and then back to START. Ensure that the
FWD indicatoris lit while the drive is moving
the tape toward BOT, and that the LD PT
indicator lights when the drive stops at BOT.

e. Run the tape forward for approximately 30
seconds; set the START/STOP switch to
STOP.

f. Set the FWD/REW/REV switch to REV;
press START. Allow the tape to run in re-
verse for approximately 10 seconds and en-
sure that the REV indicator is ON. Place the
START/STOP switch in the STOP position.

g. Set the FWD/REW/REV switch to REW;
press START. Ensure that the REW indi-
cator is ON.

h. Setthe ON-LINE/OFF-LINE switch to ON-

LINE. When the drive has completed the re-

wind operation in step g, above, check that
the RDY indicator comes ON. Check that
the SEL indicatoralsocomes ON if the TM02
is currently selecting this TU16.

i. Set the ON-LINE/OFF-LINE switch to
OFF-LINE and the LOAD/BR REL switch
to BR REL. Dismount the tape and remove
the write enable ring. Mount the tape and
ensure that the FILE PROT indicator is
ON. Rotate the reel; ensure that the FILE
PROT indicator remains ON.

NOTE
If a quarterly PM procedure is sched-
uled, proceed to item 1 of that proce-
dure (Paragraph 5.4.1); if not, con-
tinue with item 4 below.

5.3.4 NRZ Diagnostic

Position tape at BOT; place unit ON-LINE. Run the
On-Line Diagnostic for 10 minutes of NRZ (800 bpi). If
any soft errors occur, it will be necessary to run a
complete pass to determine whether the frequency of
soft errors is within specification; no hard read errors
are allowed.

NOTE
Acceptable soft error rate for one 2400-foot reel
of tape is:
a. Forwardread: 2

b. Reverse read: 2
c. Write: 2

Retries on the same spot do not increase the soft
error tally; i.e., a read error on block #1, record
#1, that required three retries to recover is re-
corded as one soft read error.

5.3.5 Phase Encoding Diagnostic

Rewind tape; run 10 minutes of Phase Encoding ON
LINE. If any soft errors occur, it will be necessary to
run a complete pass to determine whether the fre-
quency of soft errors is within specification; no hard
read errors are allowed.

NOTE
Acceptable soft error rate for one 2400-foot reel
of tape is:

a. Forwardread: 3

b. Reverseread: 5

c. Write: 5
Retries on the same spot do not increase the soft
error tally; i.e., a read error on block #1, record
#1, that required three retries to recover is re-
corded as one soft read error.



5.4 QUARTERLY
The fifteen items listed under Paragraph 5.4 are to be
performed on a quarterly basis.

5.4.1 Reel Motor Brakes
Disassemble, clean, and reassemble the reel motor
brakes according to the following procedure:

a.

With power OFF, pull the transport out on
its slides. (Access brakes from the left side of
the transport; operation is identical for both
reel motors.)

Loosen the Allen-head screw located on the
clamp. (See Figure 5-3.)

Remove the spring and brake assembly.
Push a cotton swab through each of the in-
serts (locating holes) that hold the rotor disk
and rotor to ensure that they are securely
held in the rotor and that they do not pro-
trude in such a way as to interfere with
operation of the rotor disk. If inserts are
loose, replace the brake assembly.

3
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d. Using a clean, dry, lint-free cloth or wipe,

clean the following:

(1) The brake surface of the stator (stator
is still on motor).

(2) Both sides of the rotor disk, including
location pins.

(3) The face of the rotor next to the rotor
disk.

NOTE
Avoid skin contact with brake sur-
faces; body oils are detrimental to
brake function.

Install the rotor disk into the rotor; select
the mating combination that allows for
smoothest insertion and retraction of rotor
disk pins into the rotor locating holes. Try
each of the 120-degree intervals for best fit.

Replace the brake, leaving a clearance of
0.010 inch between the rotor disk and the
stator and approximately 3/6 inch clearance

o be |
x MOTOR SHAFT

B
CLAMP
3/'6.- GAP
ROTOR
ROTOR DISC

STATOR SLOT
STATOR

CP-1838

FigureS-3 Reel Motor Brake Assembly



between the rotor and the clamp. In this
position, the clamp should be clamping on
the splits cut into the sleeve of the rotor,
ensuring that the rotor is fastened securely
to the reel motor shaft. When clearances are
correct, tighten the Allen screw.

g. With the 0.010-inch feeler gauge inserted
between the stator and the rotor, rotate the
reel motor manually from the front of the
unit to see that the brake is spaced uni-
formly all around. If necessary, rotate the
brake at 120-degree intervals to determine
best position for uniform separation. (An
excessively high or low spot is cause for re-
placing brake assembly.)

Remount the rotor spring between the rotor
disk and the rotor.

i. When the above steps have been com-
pleted for both reels, rotate both reels,
feeling for free rotation and listening to en-
sure that there is no squealing from stator/
rotor disk contact.

5.4.2 Vacuum Motor Brushes*
With power OFF, replace the vacuum motor brushes
as follows:

a. Disconnectthe vacuum motor electrical con-
nector by unplugging P9 from J9 (wires from
plenum cover on vacuum motor).

Loosen three large Phillips head screws that
fasten plenum chamber cover to the casting
and remove plenum chamber cover.

c¢. Remove the brush assembly by removing the
screws that hold the U-shaped bracket over
the brush assembly, then pull out the con-
nector that holds the coil wire of the brush
assembly.

d. Using a cotton-tipped wooden swab, care-
fully clean the commutator. Apply a drop of
light oil at the rear sleeve bearing, taking
care not to get any oil on the commutator.

e. Install and connect the new brush assembly.
f. Reinstall cover and reconnect P9 to J9.

5.4.3 Voltage Check Setup
Set up as follows to check voltages:

a. Turn power OFF; remove M8912 [Test
Function Generator (TFG)] from slot EF3
and place it on the module extender in slot
AB3.

b. Place SSRD, SSWRT, and WRT switches
down; turn power ON.

NOTE
In all voltage checks, refer to the figure
5-4forthelocation of the potentiometers
that control adjustments. If any voltages
cannot be adjusted to meet specifica-
tions, repair or replace the regulator
board.

5.4.4 +5Vdc Check (drive logic)
Check the + 5 Vdc drive logic voltage.
Reference Point = D01A2 (Red wire)
Nominal Value = +5.25 = 0.0SV
If adjustment is necessary, adjust potentiometer R16.
5.4.5 +12Vdc Check (drive voltage)
Check the + 12 Vdc drive voltage.
Reference Point = A04V1 (Yellow wire)
Nominal Value = +12.05Vdc = 0.05V

If adjustment is necessary, adjust potentiometer R37.

oo

R16 (+5)

R26 (+12)

(NRZ)
R37 112)~©)

R44 (-64)

R57
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E g é QoDe =
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NOTES:

1) 1-5 represent 5 Phillips head screws.
2) 6

SLEE:
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represent Allen screw— must be secured very tightly,or
damage to the power supply may
result.
10-1317

Figure 5-4 TU16 Power Supply Regulator Board

*For TU10 vacuum systems only. For TU16 vacuum systems, skip
Paragraph 5.4.2.



5.4.6 -6.4Vdc Check
Check the -6.4 Vdc drive voltage.

Reference Point = C04N2 (Green wire)
Nominal Value = -6.35Vdc = 0.0SV

If adjustment is necessary, adjust potentiometer R44.

5.4.7 +12Vdc Check (NRZ)
With S5-9 (M8912) ON, check the +12 Vdc (NRZ)
drive voltage.

Reference Point = C02J2 (Orange wire)
Nominal Value = +11.875Vdc + 0.125Vdc

If adjustment is necessary, adjust potentiometer R26.

NOTE
Paragraphs 5.4.7 and 5.4.8 are interactive, and
must be performed in that sequence.

5.4.8 +5VdcCheck (PE)
With S5-9 (M8912) OFF, check the +5 Vdc (PE) drive
voltage.

Reference Point = C02J2 (Orange wire)
Nominal Value = +5.6 Vdc +0.1V

If adjustment is necessary, adjust potentiometer RS7.

NOTE
The remaining steps in this PM procedure re-
quire a well-calibrated oscilloscope. It is advis-
able to check the voltage and frequency calibra-
tion at this time, with the probes intended for use.

5.4.9 Forward Tape Speed and DC Balance Check
Check forward tape speed as follows:

a. Turn power OFF; disconnect the erase head
cable (the 2-pin connector located just below
the read/write head) and the write head
cable (located directly above the erase head

connector.

b. Turn power ON; load a master skew tape
and position it at BOT.
Set scope vertical gain to S0 mv/cm.

d. Check the voltage at test point 2 of the

TU16’s H606 Power Board.

e. Slowly adjust R21 (BAL) on the H606 Power
Board toobtain0.0 V +0.04 V at test point
2.

S-6

NOTE
50 millivolts of ac ripple will be seen on
the scope. Center the ac ripple on
ground to obtain a 0 volt dc level.

f. Setoscilloscope as follows:

10 us/cm
Channel1:2V/cm
Triggering:

Normal

Negative slope

Channel 1 triggered
Channel 1 probe to C4-U1.

Initiate FWD tape motion; check that nega-
tive pulses are 55—357 us apart. (See Figure
5-5.) If not, adjust FWD potentiometer R13
on H606 for 56 ys.

Figure 5-5 Tape Speed Check, 10 us/cm Sweep
Speed

5.4.10 Reverse Tape Speed Check

Initiate REV tape motion; check that negative pulses
are S5—S7us apart. If not, adjust REV potentiometer
R12 on H606 for S6us.

5.4.11 Forward Jitter Check
Check forward jitter as follows:

a. Change sweep to 20 us/cm; initiate FWD
tape motion. Check that four negative pulses
appear on the oscilloscope screen. (See
Figure 5-6A.)

Use the horizontal X10 magnifier to increase
the horizontal display. Using the horizontal



Figure 5-6a Jitter Check, Scope Setup

Figure 5-6b Jitter Check, Capstan Motor Good Figure 5-6¢c Capstan Motor Bad



position knob, place the third pulse in the
center of the screen. Check that the jitter is
less than 6 us (3 cm on the scope, as
indicated in Figure 5-6B). If jitter exceeds 6
us (as in Figure 5-6C). replace the capstan
motor.

NOTE
If it is necessary to replace the capstan
motor, tape path alignment must be
performed at the same time. (See Para-
graph4.17.)

5.4.12 ReverseJitter Check

Initiate REV tape motion; repeat Paragraph 5.4.11,
above, to check reverse jitter. Remove the X10 hori-
zontal magnification on the oscilloscope.

5.4.13 Forward Skew Check
Perform mechanical skew (head azimuth) adjustment
as follows:

a. Setup theoscilloscope as follows:

lus/cm
Channel 1: 2V/cm
Triggering:
Normal
Positive slope
Channel 1 triggered
Channel 1 probe to E4K1 (Packet H).

b. Initiate FWD motion; synchronize the
scope. Adjust the Phillips head screw on the
head plate (Figure S-7) for minimum packet
width (must be less the 2.5us) as shown in
Figure 5-8. If adjustment cannot be made,
tape path alignment must be performed at
this time. (See Paragraph4.17.)

NOTE
An occasional jump in packet width of 1
us is usually allowable in Paragraphs
5.4.13 and 5.4.14 (usually due to tape
defect); however, this should not occur
more often than once per second.

5.4.14 Reverse Skew Check

Initiate REV tape motion; ensure that packet width is
less than 3.5 us. No adjustment is possible; if packet
width exceeds maximum, tape path alignment must be
performed (see Paragraph 4.17). Allow skew tape to
continue in REV mode to BOT. (Do not rewind.)
Remove skew tape. Connect write and erase heads.

7660-9

FigureS-7 Adjusting Mechanical Skew

Figure 5-8 Packet Waveform

NOTE . ’
If a semiannual PM procedure is scheduled, pro-
ceed to Paragraph 5.5; if not, continue with Para-
graph 5.4.15 below.

5.4.15 Functional Test Diagnostic
Run the Basic Function Test MAINDEC-11-DZTUB)
as follows:



Turn power OFF.

b. Remove the TFG from slot ABO3 and plug it
into slot EF03.

c. Turnpower ON.

NOTE
Perform Paragraphs 5.3.4 and 5.3.5 of
the monthly PM procedure at this time.

5.5 SEMIANNUAL
The eight items listed under Paragraph 5.5 are to be
performed on a semiannual basis.

5.5.1 Forward Ramp Check
Adjust forward acceleration ramp as follows:

a. Floatthe scope as shown in Figure 5-9.

WARNING
While the scope is floated, avoid con-
tact with the case of the scope and the
internal ground lead of the scope probe.

b. Setthe switches of the Test Function Gener-
ator (TFG) module (M8912) as follows:

(1) SSRD, SSWRT, and WRT: Down.
(2) S4-9: OFF.

TO POWER

SCOPE GROUND
NOT CONNECTED
(ROUND PIN)

C.

Load a scratch tape (with write ring in-
stalled) and positionitat BOT.

(1) Place probe from external trigger to
A3S1.

(2) Connect Channel 1 probe to P1-7 of the
H606 module.

(3) Connect Channel 1 ground to GND test
point on H606 (adjacent to P3-4).

(4) Set scope to external sync, negative
slope, 2 ms/cm, with Channel 1 to 0.2
V/cm (20 mV/cm if X10 probe is used).

Set FWD/REV/REW switch to FWD.
Place SSRD switch on TFG (M8912) up.
Observe negative slope of 7—8 ms. (Refer to
Figure 5-10.) Adjust -CUR potentiometer on
H606, if necessary.

5.5.2 Reverse Ramp Check
Adjust reverse acceleration ramp as follows:

a.

Set FWD/REV/REW switch to REV.
Observe positive slope of 7—8 ms. (Refer to
Figure 5-11.)

Adjust +CUR potentiometer on H606, if
necessary.

5.5.3 Tracking Check Setup
Place SSRD switch on TFG (M8912) down. Rewind
tape. Remove float from scope ground.

TO SCOPE

CP-0226

Figure5-9 Floating Oscilloscope Connection
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5.5.4 Tracking Check
Check industry-compatible tape tracking as follows:

a. Setupthe TFG as follows:

SSWRT, SSRD, and WRT: Down
S5:1-8 OFF

SS:9and 100N

S6: 1-10 OFF

b. Set the FWD/REV/REW switch to FWD.
Place SSRD momentarily up, then down.
(This loads data into the TFG write buffer.)

Position tape at BOT.

d. Place the WRT switch of the TFG up; press
FWD and START on the control panel.

e. Allow the tape to be written for 10 seconds;
ensure that the WRT indicator on the con-
trol panel is ON as the tape is being written.

f. Placethe WRT switch down; rewind tape.

g. Remove the tape from the drive, take it to a
work area, and proceed as follows:

(1) Unwind tape until you reach the BOT
marker; cut the tape with scissors.

(2) Unwind 3 feet of tape beyond the BOT
marker; cut the tape again.

(3) Shake Magna-see solution vigorously.

(4) Dip the 3-foot section of tape in Magna-
see solution. (Refer to Figure 5-12.) Try
to keep a loop of tape at the bottom of
thecan.

FigureS5-11 Reverse Acceleration Ramp (S) Work the tape back and forth until the
entire 3-foot section (except for the ends
being held) has been dipped into the
solution.

(6) Allow the tape to dry. Data written on
the tape should appear as the solution
dries. (See Figure 5-13.) If necessary,

NOTE
TU16 ECO No. 10 must be installed in order to
perform a write function with the TFG. Check
against the following wire list, and install as

necessary. dip the tape again.

From To h. When the tape has been developed, proceed
P ped, p

A3-K1 A2-C1 as follows:
A2-C1 A2-El (1) Place the developed tape flat on a white
A2-E1 A2-F1 background (e.g., white sheet of paper).
ﬁngll gg’ll_ll 1 (2) Make sure that the tape is flat, then
B2-HI B2l place a weight on each end.
B2-11 B2-P1 (3) Check four points along the reference
B2-P1 B2-R1 edge (edge with BOT marker) 1Y inches
B2-R1 C2-M2 apart. :

5-10



RECORDED TRACKS (9)

INTERTRACK GAPS (8)

@

S

7660-24

FigureS5-12 Developing Magnetic Tape

7660-27

Figure5-13 Developed Magnetic Tape

Set up microscope according to Figure
5-14; lay the penlight flat on the table,
positioned so that it shines on the reflec-
tor.

Ensure a distance of 0.007 + 0.003
inches from the reference edge to track 1
(inset in Figure 5-14) at each of the four
points mentioned in step (3), above.

NOTE
If the tracking check described
above fails, tape path alignment
must be performed at this time.
(See Paragraph 4.17)

Install a new BOT marker 15 feet from the
front of the tape on the non-oxide side,
against the reference edge. (The reference
edge faces the operator when the tape is in-
stalled on the transport.)

5.5.5 Erase Head Check
Check the erase head function as follows:

a.

b.

5-11

Load the tape and position it at BOT.

Setup TFG as follows:

SSWRT, SSRD, and WRT: Down.
S5:1-8 OFF



RECORDED
TRACK

REFERENCE
EDGE

TRANSPARENT CASE

MICROSCOPE

REFLECTOR

PENLIGHT

7660-28

TAPE

Figure5-14 Track No. 1 to Reference Edge Measurement

SS:9and 100N
S6: 1-10 OFF

Set the FWD/REV/REW switch to FWD.
Place SSRD momentarily up, then down.

Place the WRT switch on the TFG up; press
FWD and START on the control panel. Al-
low tape to be written for 30 seconds.

NOTE
Steps a through d, above, are recording
an all-1s tape at low density (full satura-
tion). The steps below check the ability
of the TU16 to erase a saturated tape.

Press STOP on the control panel. Place the
WRT switch down. Rewind tape.

Set up the TFG as follows:

SSWRT, SSRD, and WRT: Down.
SS5:9and 10 OFF

S4:1-8 ON

S4: 9and 10 OFF

S$5:1-8 ON

S6: 1-100N

Press FWD on control panel and place
SSWRT on the TFG up; allow tape to be
written for 1 minute.
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h. Lower SSWRT switch; rewind tape.

i.

Set up oscilloscope as follows:

Channel1 = S50mV/cm

1ms/cm

Triggering: Auto, Channel 1 triggered
Channel 1 probe on A4-L1

Channel 1 probe ground on B4-C2.

Press FWD and START on control panel.

Measure unerased signal level for maximum
level. (Ensure good scope ground.) Maxi-
mum level must be less the 300 mV. Failure
of this check will require replacement of the
head plate assembly. (Tape path alignment
under Paragraph 4.17 must be performed at
this time.) Figure S-15 is an example of ac-
ceptable erasure.

Rewind tape. Place Channel 1 scope probe
on C4-L1. (Ensure good ground.) Initiate
forward motion. Check unerased signal
level (max = 300 mV).

Rewind tape. Place Channel 1 scope probe
on F4-R1. (Ensure good ground.) Initiate
forward motion. Check -unerased signal
level (max = 300 mV).



Figure5-15 Unerased Signal

5.5.6 Read Amplifier Check

NOTE
Paragraphs 5.5.6, 5.5.7 and 5.5.8 require com-
parison of read amplifier outputs under varied
conditions. Photocopy table 5-2, or prepare a
similar table.

Check read amplifier outputs as follows:

Rewind tape and remove from transport.

Clean the read/write head, erase head, and
tape cleaner.

Load a good quality tape, positioned at BOT;
set up the scope as follows:

Channell1 =2V/cm
Sweep speed = 2ms/cm
Trigger = normal, Channel 1 triggered.

Set the switches on the TFG as follows:

S4:1-8ON

S4:9and 10 OFF

S5:9and 100N

SS: 1-8 OFF

S6: 1-8 OFF

SSWRT, SSRD, and WRT: Down.

Place the SSWRT switch in the TFG up and
place Channel 1 probe on A4-L1. The scope
presentation should resemble Figure 5-16.

Increase vertical sensitivity to 1 V/cm and
place interrecord gap 1 cm down from top.
Measure negative half of read amplifier out-
put (using the interrecord gap as the base-

Table 5-2
Read Amplitude, Residual Amplitude and Balance Checks
Residual Reverse
Track | PinNo. | Read Amplitude Amplitude Balance Amplitude
1 A4-L1
2 B4-B1 N/A N/A
3 B4-M1 N/A N/A
4 C4-K1 N/A N/A
S C4-L1
6 D4-P1 N/A N/A
7 D4-R1 N/A N/A
8 F4-P1 N/A N/A
9 F4-R1

5-13



line). The peak amplitude of the negative-
going signal should be from -4.45t0-4.75 V.

. (See Figure 5-17.) Record the results in the
Read Amplitude column of Table 5-2, be-
side Track 1.

g. Repeat step f, above, for all nine tracks, re-
"~ cording the results in the same table. If any
track is out of the acceptable range (-4.45 to
-4.75 V), adjust all nine channels to -4.6 V.
Such adjustment requires the following pro-
cedure:

(1) Turn power OFF.

(2) Takethe TFG off the extender.
(3) Place G056 on extenders.

(4) Turn power ON.

(5) Adjust all read amplifiers to -4.6 V.
(Potentiometers are arranged sequen-
tially from top to bottom, starting with
Track1.)’

Figure5-16 Read Amplifier Output

NOTE
If any channel cannot be adjusted
within range, the TU16 input pre-
amplifier resistors may have to be
changed.

h. Place the SSWRT switch on the TFG down;
rewind the tape.

5.5.7 Residual Amplitude Check
Perform residual amplitude check as follows: (Resi-
dual amplitude is the amplitude left on the tape after

5-14

Figure 5-17 Negative Half of Read Amplifier Output

several read operations. Some amount of erasure can
be expected during the first few read passes, due to
residual magnetism in the write and erase heads.)

a.

Press FWD; raise SSWRT. Allow start/stop
data to be recorded for at least 20 seconds,
then place SSWRT down and rewind tape.

Initiate FWD tape motion; allow the tape to
run in forward direction for 10 seconds.
Rewind tape. Repeat this operation ten
times.

Leave scope setup as in Paragraph 5.5.6
above. Place the Channel 1 probe on A4-L1.
Initiate FWD motion. Record the negative
read amplifier output in the Residual Am-
plitude column of Table S-2. Rewind tape.

Place the Channel 1 probe on C4-L1. Ini-
tiate FWD motion. Record the negative read
amplifier output in the Residual Amplitude
column of Table S-2. Rewind tape.

Place the Channel 1 probe on F4-R1. Ini-
tiate FWD motion. Record the negative read
amplifier output in the Residual Amplitude
column of the table.

NOTE
Itis assumed that tape did not run more
than 10 seconds forward during steps c,
d, and e, above. If there is any doubt of
this, rewind tape and recheck forward
residual amplitude.

Compare the entries in the Residual Ampli-
tude column of the table with entries in the



Read Amplitude column. If the Residual
Amplitude entries show a decrease of greater
than 20 percent on any of the three tracks,
replace the head plate assembly and perform
atape path alignment (Paragraph 4.17).

5.5.8 Reverse Balance Check
Perform the reverse balance check as follows:

a.
b.

Rewind tape.

Place Channel 1 probe on A4-L1; run tape
FWD from BOT for 10 seconds. Initiate
REYV tape motion; record negative read am-
plifier output in the Reverse Amplitude
column of Table 5-2.

Place Channel 1 probe on C4-L1; run tape
FWD from BOT for 10 seconds. Initiate
REYV tape motion; record negative read am-
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plifier output in the Reverse Balance Am-
plitude column of the table.

Place Channel 1 probe on F4-R1; run tape
FWD from BOT for 10 seconds. Initiate
REYV tape motion; record negative read am-
plifier output in the Reverse Balance Am-
plitude column of the table.

Compare entries in the Reverse Balance
Amplitude column of the table to the entries
in the Residual Amplitude column. If the
Reverse Amplitude entries show a decrease of
greater than 10 percent, the tape path align-
ment must be performed (see Paragraph
4.17).

NOTE
Return to Paragraph 5.4.15 of the
Quarterly PM Procedure.
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Telex: 94-8457

AUSTRALIA

Digital Equipment Australia Pty. Ltd

ADELAIDE

6 Montrose Avenue

Norwood. South Australia 5067

Telephone: (08)-42-1339  Telex 790-82825

BRISEANE
33 hhardt Street

Sprlr\g Hill

Brisbane. Queensland, Australia 4000

Telephone- (072)-293088  Telex: 790-40616

CANBERRA

27 Collic St

Fyshwick. A C T. 2609 Australia

Telephone- (062)-959073

MELBOURNE

80 Park Street, South Melbourne, Victoria 3205

Australia

Telephone  (03)-699-2888

PERTH

643 Murray Street

West Perth, Western Australia 6005

Telophone: (092)-21-4393  Telex 790-92140

SYDNEY

P.0. Box 491, Crows Nest

N.SW Australia 2065

Telephone. (02)-439-2565

NEW ZEALAND

Digital Equipment Corporation Ltd
AUCKLAND

Hilton House, 430 Queen Street, Box 2471
Auckland, New Zealand

Telephone: 75533

TWX: 610-562-8732

TWX: 403-255-7408

Telex: 790-30700

Telex: 790-20740

WEST

REGIONAL OFFICE:

310 Soquel Way, Sunnyvale, California 94086
Telephone: (408)-735-9200  Dataphone: 408-735-1820

ARIZONA

Phoenix

4358 East Broadway Road, Phoenix, Arizona 85040
Telephone- (602)-268-3488  Dataphone: 602-268-7371

CALIFORNIA
Santa Ana

2110 S. Anne Street Santa Ana California 92704
Telephone: (7149 714-979-7850
San Diego

6154 Mission Gorge Road

Suite 110, San Diego, California
Telephone: (714)-280-7880/7970
San Francisco

1400 Terra Bella, Mountain View, California 94040
Telephone: (415)-964-6200  Dataphone: 415-964-1436
Oakland

7850 Edgewater Drive, Oakland, California 94621
Telephone: (415)-635-5453/7830  Dataphone: 415-562-2160
West Los Angeles

1510 Cotner Avenue, Los Angeles, California 90025
Telephone: (213)-479-3791/4318  Dataphone: 213-478-5626
COLORADO

7901 E. Bellevue Avenue

Suite 5, Englewood, Colorado 80110

Telephone: (303)-770-6150  Dataphone: 303-770-6628

NEW MEXICO

Albuquerque

10200 Menual N.E., Albuquerque, New Mexico 87112
Telephone: (505)-296-5411/5428  Dataphone: 505-294-2330

OREGON
Portland

Suite 168

5319 S.W. Westgate Drive, Portland, Oregon 97221
Telephone: (503)-297-3761/3765

Dataphone: 714-280-7825

UTAH
Salt Lake City

429 Lawn Dale Drive, Salt Lake City, Utah 84115
Telephone: (801)-487-4669  Dataphone: 801-467-0535

WASHINGTON

Bellevue

13401 N.E. Bellevue, Redmond Road,
Bellevue, Washington 98005
Telephone: (206)-545-4058/455-5404

Suite 111

JAPAN

Digital Equipment Corporation International
Kowa Building No. 16 — Annex, First Floor
920 Akasaka 1-Chome

Minato-Ku, Tokyo 107, Japan

Telephone: 5862771 Telex: -26428
Rikei Trading Co.. Ltd. (sales only)
Kozato-Kaikan Bldg

No. 18-14 Nishishimbashi 1-Chome
Minato-Ku, Tokyo, Japan

Telephone: 5915246 Telex: 781-4208

PUERTO RICO
Digital Equipment Corporation De Puerto Rico
407 del Parque Street

Santurce, Puerto Rico 00912
Telephone: (809)-723-8068/67

ARGENTINA

BUENOS AIRES

Coasin S.A

Virrey del Pino, 4071, Buenos Aires
Telephone' 52-3185  Telex: 012-2284

BRAZIL

RIO DE JANEIRO — GB

Ambriex S.A

Rua Ceara, 104, 2 e 3 andares ZC - 29
Rio De Janeiro —

Telephone: 264-7406/0461/7625

SAO PAULO

Ambriex S.A.

Rua Tupi, 535

Telex: 385-9056

Sao Paulo —
Telephone: 52- 7306/‘870 510912
PORTO ALEGRE — RS

Rua Coronel Vicente 421/101
Porto Alegre — RS

Telephone: 24-7411

CHILE

SANTIAGO

Coasin Chile Ltda. (sales only)

Casilla 14588, Correo 15,

Telephone: 396713  Cable: COACHIL

INDIA

BOMBAY

Hinditron Computers Pvt. Ltd.
69/A, L. Jagmohandas Marg
Bombay-6 (WB) India
Telephone: 38-1615: 36-5344
Cable: TEKHIND

MEXICO -
MEXICO CITY

Mexitek, S.A

Eugenia 408 Deptos. 1

Apdo Postal 12-1012

Mexico 12, D.F.

Telephone: (905) 536-09-10

PHILIPPINES
MANILA

Telex: 011-2594 Plenty

Stanford Computer Corporation
P.O. Box 1608

416 Dasmarinas St., Manila
Telephone: 49-68-96  Telex: 742-0352

VENEZUELA

CARACAS

Coasin. C.A

Apartado 50939

Sabana Grande No. 1, Caracas 105
Telephone: 72-8662; 72-9637
Cable: INSTRUVEN

DatapWohe: 206-747-3754
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