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Noth ing has a greater effect on the proper funct ion ing of
the MTR-90 than the alignment of the servo system. Even if
you have gone through this procedure before, please read
from beginning to end before proceeding with any adjustment.
B e f o r e w e s t a r t , i t w i l l b e h e l p f u l t o r e v i e w t h e b a s i c
pr inciples underly ing the operat ion of the transport .
The MTR-90 transport is a bi-directional, closed-loop servo.
When a t ransport command is in i t ia ted, the capstan ro l ler
( that 's the brown rol ler on the r ight) starts to turn. When
the capstan is turning, speed and direct ion information are
sent from the capstan motor to the CPU card. In addit ion,
pulses from the tacho rol ler ( the brown rol ler on the lef t)a re a l so sen t to the CPU ca rd . The compu te r uses th i s
i n f o r m a t i o n t o c a l c u l a t e a n d g e n e r a t e v o l t a g e s f o r t h e
swing-arm solenoids. For th is d iscuss ion, we wi l l re fer to
these solenoids as l inear motors to d is t inguish them f rom
ord ina ry so leno ids . The sw ing -a rms a re moved by these
l i n e a r m o t o r s t h r o u g h t h e a s s o c i a t e d l i n k a g e s . A s t h e
swing-arm position is changed, a potentiometer mounted under
the arm's mounting shaft turns with the arm and generates a
v o l t a g e p r o p o r t i o n a l t o t h e a m o u n t o f m o v e m e n t . T h i s
voltage is used by the Reel Control Card to drive the reel
motors, which then turn to control the slip between the two
brown rollers and to make the tape keep up with what the
c a p s t a n i s d o i n g . T h i s p r o c e s s h a p p e n s a l m o s t
instantaneously and continues as long as tape is in motion.

This procedure requires the fol lowing tools: a smal l inside
snap-ring pliers; a number 2 and a number 0 or 00 Vessel
screwdriver ( a small and a standard Phill ips will do if the
Vessels aren't available); 2.5mM and 3mM Allen or hex-key
drivers; a spr ing scale capable of reading 500 grams with
r e a s o n a b l e r e s o l u t i o n ; a v o l t m e t e r, p r e f e r a b l y d i g i t a l ; a
f requency counter ; and two b locks to hold the swing arm
assembly in the center of its travel.

PLEASE NOTE: This procedure covers the MTR 9011 "Q" and "R"
l o t , a n d t h e M T R - 9 0 I I I . A s e p e r a t e d o c u m e n t d e t a i l s
adjustments on MTR-90II machines lot "P" and earlier. Note
that this procedure does not cover adjustment of the capstan
motor quadrature. Set t ing the quadrature is not a rout ine
adjustment.
Parts of th is procedure should be done regular ly, whi le a
few of the s teps need only be done once. These wi l l be
noted. This procedure also assumes that everything in the
t a p e p a t h i s c o r r e c t l y a l i g n e d f o r h e i g h t , a z i m u t h , a n d
zenith. This means that the swing arms aren't bent and the
head assembly has been proper ly referenced on a grani te
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b l o c k . A n y e r r o r s i n t h e t a p e p a t h s h o u l d b e c o r r e c t e d
before aligning the servo. References will be made to steps
and diagrams in the MTR-90II manual, and the assumption is
made t ha t t he manua l has been read by t he t echn i c i an
performing this procedure.

F o l l o w i n g t h e i n s t r u c t i o n s i n s e c t i o n 5 o f t h e m a n u a l ,
remove the transport cover plate and flip up the deck plate.
CAUTION: Make sure the meter panel is folded down before
l i f t ing the deck p la te or damage to the sh ie ld motor wi l l
result. For the MTR-90II, also note that one or both of the
swing arm rollers may require removal to facilitate removing
the cover plate. To remove the roller, use the 3mM hex key
to remove the screw holding the roller assembly to the swing
arm. This screw is accessible through a hole under the deck
plate when the arms are at the bottom of their travel. Take
care not to drop the screw or lose any shims which may be
u n d e r t h e r o l l e r a s s e m b l y. A f t e r t h e c o v e r p l a t e i s o f f ,
replace the swing arm roller and proceed.
Refer to diagrams 1 and 2. Before making any adjustments,
make sure all the l inkages and screws are secure. On the
MTR-90III, remove the masking plates screwed to the tops of
the sw ing a rms. Note tha t these mask ing p la tes a re no t
symmetrical. CAUTION: Note that the deck plate and some of
t h e l i n k a g e p a r t s a r e c a s t a l u m i n u m . B e c a r e f u l n o t t o
over t igh ten or c ross- th read screws assoc ia ted w i th these
parts. Also note that the hex-head black screws are case-
hardened and wi l l break off i f over t ightened. Referr ing to
the d iag rams , t i gh ten t he sc rews a t a l l pos i t i ons A . Do
t h i s f o r b o t h s w i n g - a r m a s s e m b l i e s . I f y o u r m a c h i n e i s
be ing used w i th a synchron izer, these sc rews shou ld be
checked at 30 day intervals; otherwise, once every 90 days
i s s u f fi c i e n t .

Once these screws are secure, adjust the swing-arm spring
tens ion . Loop one end o f a s t r ing around the swing-arm
ro l le r and a t tach the o ther end to the spr ing sca le . Pu l l
straight towards the back of the machine until the centering
marks on the swing-arm and deck plate are aligned and note
the reading on the spring scale. Do this more than once and
average the readings. The tension should be 460 grams for a
2" mach ine . I f ad jus tment i s requ i red , loosen the doub le
nut by holding one sect ion and turning the other sect ion.
When the nut is loose, adjust the tension as required and
t ighten the nut . A pai r of igni t ion wrenches work wel l for
m a k i n g t h i s a d j u s t m e n t . A d j u s t t h e s p r i n g s f o r i d e n t i c a l
tension measurements on both sides, +/" 30 grams. After the
i n i t i a l a d j u s t m e n t , o n l y p e r i o d i c c h e c k i n g a t 6 m o n t h
intervals should be necessary.

The next few steps require a (machined) bracket or block to
hold the swing-arms in the center of their travel. In other
words, the centering marks on the arm and the deck-plate
w i l l b e a l i g n e d . A b r a c k e t c u t t o fi t b e t w e e n t h e i n s i d e
edge o f the f ron t o f the deck p la te and the s ide o f the
swing-arm (2.999 inches on each side) will work. Using two



brackets (one for each side) wil l make the adjustments go
quicker.
Before beginning, i t wi l l be necessary to disable the end-
of-reel slowdown circuitry on the REEL SIZE DETECT PCA.
This board is located under the deck plate, behind the card
wi th the hour-meters. Turn off the power to the machine.
To disable the c i rcui t ry, locate and unplug CN-6 f rom the
REEL SIZE DETECT PCA. On the cable-end of the connector
(the female end), install a IK ohm resistor between pins 1
and 2 (the two pins for the signal leads). Dress the cable
end so that the resistor cannot contact the chassis or other
components . Nex t , unp lug CN-5 f rom the board . Us ing a
smal l , fla t -b lade screwdr iver, care fu l l y remove p in 1 f rom
the connector shell on the cable end. Again, dress the pin
so that i t cannot contact the chassis or other components.
Reconnect CN-5.

Turn off the power to the machine and, using the extender
card, extend the REEL CONTROL card (Board #1) . Turn on the
machine. Using the L-brackets, secure the swing-arms in the
center o f the i r t rave l . Refer to the d iagram and find the
black potent iometer located below the swing-arm assembly
under the deck plate.

On the REEL CONTROL card, use the voltmeter to monitor test
point 3 and ground (G) . The reading should be 0 volts +/-

r 0 . 0 3 v o l t s . I f t h e r e a d i n g i s o f f , t h e p o s i t i o n o f t h eblack potentiometer under the takeup swing-arm will have to
be ad jus ted. The f rame ho ld ing the potent iometer w i l l be
o n a s p r i n g - l o a d e d b r a c k e t . L o c a t e t h e t w o b r a c k e t s
securing the potentiometer to the frame and loosen the small
s c r e w s n o m o r e t h a n o n e t u r n . T h i s w i l l a l l o w t h e
potentiometer to be turned. Hold the bracket in the ^ sprung
pos i t i on (aga ins t t he s top ) and ro ta te t he po ten t i ome te r
with your other hand. Turn the pot until the voltmeter reads
0 v o l t s . R e - t i g h t e n t h e s c r e w s u n t i l t h e p o t i s s e c u r e ,
but do not overtighten or the threads wil l str ip. Now move
t h e p o s i t i v e l e a d o f t h e v o l t m e t e r t o t e s t p o i n t 1 a n d
adjust the takeup Posit ion control for 0 volts.

Repeat these steps for the supply side using test point 4
for the first part and test point 6 for the second. Remove
the L-brackets.

The next step adjusts the maximum and minimum swing-arm
t r a v e l . R e f e r t o t h e d i a g r a m a n d l o c a t e t h e l i m i t - s t o p
ad jus tment sc rews marked "B" . These sc rews secure the
p o s i t i o n o f t h e l i m i t - s t o p b r a c k e t s . A t t h e l i m i t s o f
s w i n g - a r m t r a v e l , t h e t a b s o n t h e s e b r a c k e t s c o n t a c t a
rubber-covered post mounted on the deckplate. To make this
ad jus tment , mon i to r tes t po in t 3 ( fo r the takeup s ide) o r
tes t po in t 4 ( fo r the supp ly s ide . Loosen the ad jus tment
s c r e w s f o r t h e b r a c k e t s ; s l i d e t h e b r a c k e t s t o w a r d t h e
center as far as they will go and tighten the screws finger-
t i g h t . Wa t c h i n g t h e v o l t m e t e r, p u l l t h e s w i n g a r m d o w n
a g a i n s t t h e l i m i t s t o p . A s y o u p u l l t h e a r m d o w n , t h e



brackets wi l l move and the voltage wi l l change. When the
voltmeter reads 600 mV (0.6 V), stop pulling and tighten the
bracket . Now do the same th ing in the other d i rect ion to
s e t t h e u p p e r l i m i t s t o p . P u s h t h e a r m u p u n t i l t h e
vol tmeter reads 600mV (0.6V) - note that the polar i ty wi l l
be opposite - and tighten the bracket.

Move the voltmeter to test point l«(for the takeup side) or
test po in t 6 ( for the supply s ide, not ing that the po lar i ty
w i l l be oppos i te ) . Wi th the sw ing a rms a t the bo t tom o f
the i r t rave l , ad jus t the appropr ia te "M" GAIN po t on the
front of the Reel Control card for 3.0 volts. NOTE: If you
are using 3M 996 tape, set the voltage at this test point to
2 .5 vo l t s .

L a y a p i e c e o f p a p e r o v e r t h e t w o R e e l S i z e D e t e c t
photosensors on the top of the deck plate. The voltage at
t e s t p o i n t s 1 a n d 6 s h o u l d c h a n g e t o 6 . 0 v o l t s . I f
necessary, adjust the appropriate "L" GAIN pot on the front
of the Reel Control Card. NOTE: For 3M-996 tape, adjust the
pots for 5.0 volts. Remove the piece of paper.
On the REEL SIZE DETECT PCA, locate SW1 and SW2 and turn
them to the off position (LEDs D8 and D9 will extinguish) .
The vol tage at test points 1 and 6 should change to 2.0
volts. If necessary, adjust the appropriate "S" GAIN pot on
t h e f r o n t o f t h e R e e l C o n t r o l c a r d . A f t e r a d j u s t m e n t ,
restore SW1 and SW2 to the on position.

With the swing arms st i l l rest ing at the bottom, adjust the
LOWER limit pot on the front of the Reel Control card until
the yellow LED indicator just turns on and continue turning
in a clockwise direction for another eighth (1/8) of a turn.
P u s h t h e s w i n g - a r m s u p u n t i l t h e y e l l o w L E D j u s t
ext inguishes. Hold ing the swing-arms at th is po int , ad just
the UPPER limit pot until the green LED indicator just turns
on. This completes the adjustments on the REEL CONTROL
card.

Tu r n o f f t h e p o w e r t o t h e M T R - 9 0 . R e - i n s e r t t h e R e e l
Control card and extend the Transport Control card. Turn on
the power to the machine. Load a full 10-1/2" reel of tape
on the machine and wind unt i l the pack is equal on both
sides. CAUTION: Make sure the grey ribbon cable from the
tape counter is not blocking the two reel-size detectors at
the rear o f the deck p la te . D isconnect any synchron izers
being used. I f an EC-101 is instal led in posi t ion 9 of the
lower card cage, turn off the power and remove it from the
machine during the next set of adjustments. Raise the head
shield. Just behind the head shield under the deck plate is
a two-pin plug which comes from the bottom of the capstan
motor. Care fu l l y unp lug th is p lug by squeez ing the s ides
together and pul l ing straight out.
The next adjustment determines how quickly the reel motors
fol low the capstan motion by sett ing the voltage range fed
to the l inear motors which dr ive the swing-arms. PLEASE



NOTE: If you are using 14" reels to any extent, then this
^ ^ ^ a d j u s t m e n t s h o u l d b e p e r f o r m e d w i t h 1 4 " r e e l s o n t h e
f^ machine. Locate VRl and VR2 (or RV1 and RV2 - the screeningmay di ffer on your c i rcui t card.) on the Transport Contro l

c a r d . Tu r n t h e s e c o n t r o l s f u l l a n t i - c l o c k w i s e a n d t h e n
clockwise about one-third of a turn. Press Rewind and give
the capstan a good spin in the rewind direct ion with your
hand. The tape should gradually slow down almost to a stop
and keep crawl ing very s lowly in the rewind d i rec t ion . I f
the tape keeps moving quickly or fai ls to slow down after
ten to fifteen seconds, press Stop and stop the capstan with
your hand. Turn VRl s l ight ly ant i -c lockwise and t ry again.
Repeat this unti l the tape gradually slows to a crawl. Now
similarly adjust VR2, but in Fast Forward mode.
A few comments about th is ad jus tment are in order. The
information for this adjustment comes from digital-to-analog
converters fed from the data busses on the CPU card. The
data is developed from capstan motor speed and direct ion
information and from tacho rol ler speed information. During
normal operation this data is used, dumped, and refreshed
c o n t i n u o u s l y. W i t h t h e c a p s t a n m o t o r n o t b e i n g d r i v e n ,
erroneous data could be developed by the CPU, causing this
adjustment to be wrong. For that reason, the time that the
caps tan can tu rn i n rew ind o r fas t fo rward i s l im i ted to
fifteen seconds. After that t ime the adjustment data are no
longer val id. This is a "feel" adjustment to an extent, and

f * ^ w h e r e i t i s s e t d e p e n d s o n s e v e r a l f a c t o r s . F o r e x a m p l e , i fthe MTR-90 is being used with a synchronizer, coupling the
reel motors t ightly to capstan motion wil l al low faster park
and lock-up t imes. The price for this is faster glazing and
more frequent replacement of the brown rollers. Turning VRl
a n d V R 2 a n t i - c l o c k w i s e m a k e s t h e a d j u s t m e n t t i g h t e r ;
c l o c k w i s e m a k e s i t l e s s t i g h t . S e t t i n g t h e m s o t h a t t h e
tape creeps at approximately five ips after the int ial slow
down is a good star t ing point and should be sui tab le for
most appl icat ions. As the ro l lers begin to g laze, VRl and
VR2 should be adjusted slightly clockwise to compensate. Be
aware tha t a very smal l change in the pos i t ion o f these
trimmers has a large effect.

When the adjustments of VRl and VR2 are completed, turn off
the MTR90, reinstal l the Transport Control card, reconnect
the capstan motor, and extend the Capstan Control card. Turn
on the power and wind off the reel of tape. Remove the tape
and the empty reel from the machine.

The next set o f ad jus tments opt imize per formance o f the
capstan motor control circuits. These adjustments only need
to be done once to any machine and will not change unless a
componen t i n t he caps tan con t ro l c i r cu i t f a i l s . They a re
included because experience has shown most machines require

( ^ t h e m . S o m e o f t h e a d j u s t m e n t s p r e s e n t e d i n t h e M T R - 9 0 I Iv m a n u a l a r e o n l y n e c e s s a r y a f t e r r e p a i r s a r e d o n e . T h e y a r e
n o t i n c l u d e d i n t h i s p r o c e d u r e b u t a r e d i s c u s s e d i n a
seperate section on repairs. To begin, arm the servo system
by pushing the swing-arms up to the "on" position (the green
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LEDs on the Ree l Cont ro l card w i l l be l i t ) . Use the L -
b r a c k e t s t o h o l d t h e s w i n g - a r m s i n t h e c e n t e r o f t h e i r
travel. Press the STOP button. The arms wil l fal l and rest
against the L-brackets. I f everything is adjusted correct ly,
the reel motors will not be turning.

The first adjustment is the OFFSET NULL. Monitor TP 10 with
the vo l tmeter. Press PLAY. The capstan motor shou ld be
turning at play speed. Press STOP. When the capstan motor
stops turn ing, ver i fy that the vol tage at TP 10 is OV +/"
50mV. If adjustment is needed, adjust VR6.

Using the frequency counter, monitor TP 1. Veri fy that the
FAST DAMP cont ro l (VR4) i s in the cen ter o f i t s t rave l .
Turn the FAST GAIN cont ro l (VR3) fu l ly c lockwise. Press
FAST FORWARD. The capstan motor will spin and a reading
shou ld appear on the f requency counter. A f te r the speed
stabilizes, this reading should be approximately 66.5KHZ +/-
l K H z . I f t h e f r e q u e n c y i s n o t i n t h i s r a n g e , a d j u s t t h e
FAST SPEED control on the I/O CONTROL card for the correct
reading. If you are unable to adjust the speed to 66.5KHZ
us ing the FAST SPEED con t ro l , p roceed to the I /O ca rd
adjustments below. Note the frequency; turn the FAST GAIN
control (on the CAPSTAN CONTROL card) counterclockwise until
t h e f r e q u e n c y c o u n t e r r e a d s 2 . 5 K H z l e s s . N o t e t h i s
frequency and then press REWIND. When the capstan motor has
reached maximum speed, compare the frequency reading with
that taken in FAST FORWARD. They should be the same +/-
2 0 0 H z . I f r e q u i r e d , a d j u s t V R 5 . V R 5 a d j u s t s t h e FA S T
FORWARD/REWIND balance and affects the wind speed in both
d i r e c t i o n s e q u a l l y . I f t h e d i f f e r e n c e i s , f o r e x a m p l e ,
200Hz, us ing VR5 to s low down the speed in the fas te r
d i rect ion by 100Hz wi l l subtract 100Hz f rom one di rect ion
and add i t to the other direction, thus equalizing the wind
speeds. After adjustment of VR5, use the FAST SPEED control
on the I/O card to set the wind speed to 64KHz measured at
TP 1 on the CAPSTAN CONTROL card.

The next step adjusts the play gain and damping. A tape
with a steady lKHz tone recorded on it is required. Before
proceeding, turn off the machine and remove the transportc o n t r o l c a r d . L o c a t e s w i t c h 1 - 4 a n d s w i t c h i t O N .
Reinstall the TRANSPORT CONTROL card and the CAPSTAN CONTROL
card. Turn on the machine and thread the tape. Monitor the
output of any track (preferably a track with a steady lKHz
tone on i t . ) Press PLAY. The machine should come up to
speed qu i ck l y and smoo th l y w i t hou t ove rshoo t i ng . P ress
STOP. Turn the PLAY GAIN control clockwise a few turns and
p r e s s P L AY a g a i n . Yo u w i l l r e a c h a p o i n t w h e r e t h e
ove rshoo t i s qu i t e aud ib le . Tu rn the PLAY GAIN con t ro l
counterc lockwise unt i l the capstan just s tops overshoot ing
in PLAY.

Adjust the PLAY DAMPING control with the machine in PLAY
mode. Turn the con t ro l coun te rc lockwise un t i l the sw ing-
a r m s s t a r t t o o s c i l l a t e . T h e n t u r n t h e c o n t r o l c l o c k w i s e
u n t i l t h e o s c i l l a t i o n j u s t s t o p s . C o n t i n u e t u r n i n g i n t h e



clockwise direct ion two ful l turns past the point where the
osc i l la t ion s tops. Th is completes the CAPSTAN CONTROL

^ a l i g n m e n t . T u r n o f f t h e m a c h i n e , r e i n s t a l l t h e C A P S T A Nv CONTROL card and extend the I /O CONTROL card. Turn on the
machine and wind off the tape. Remove the tape and take-up
reel from the machine.

The I/O CONTROL card extends the data and programs from the
CPU card and conver ts them for use by ex terna l cont ro l
devices (such as an autolocator); the I/O card also converts
data and programs for use by o ther cont ro l cards in the
machine. NOTE: Adjustments on this card are necessary only
i f FAST SPEED cannot be proper ly adjusted, or i f cueing
ac t i on i s e r ra t i c . The on l y ad jus tmen ts r equ i r ed on t h i s
c a r d a l l c o n c e r n t h e FA S T R E F E R E N C E l i n e . T h i s l i n e
determines the maximum fast-wind speed and the minimum
cue ing speed . Ad jus tmen ts to th i s ca rd a re desc r ibed in
Sec t i on 5 o f t he MTR 9011 manua l . Wha t f o l l ows i s an
a l t e r n a t e a d j u s t m e n t m e t h o d . W h e n a d j u s t m e n t s a r e
completed, some readjustment of fast-wind speed and fast
forward - rewind balance will be necessary.

Arm the servos as before by using the test j ig to hold the
swing arms in mid-posit ion. Monitor TP4 and ground (TP1)
w i t h a v o l t m e t e r . T u r n V R l ( F a s t S p e e d ) t o m a x i m u m
clockwise. Press FAST FORWARD. When the capstan speed
s t a b i l i z e s , a d j u s t V R 3 f o r 1 2 . 9 5 v o l t s . N o w t u r n V R l

# * v c o u n t e r c l o c k w i s e u n t i l T P 4 r e a d s 8 . 6 v o l t s . P r e s s S T O P.
^ Press CUE. Turn the CUE WHEEL to the r igh t o r le f t un t i l the

ye l low LED above i t jus t s ta r ts to flash and the capstan
j u s t s t a r t s t u r n i n g . M o n i t o r T P 3 w i t h t h e v o l t m e t e r a n d
adjust VR2 for 125 mil l ivol ts (0.125 Volts). This completes
adjustments on the I/O CONTROL card. Turn off the power and
reinstall the card. Extend the CAPSTAN CONTROL card and
verify 64 kHz at TP1 with the transport in FAST FORWARD. If
adjustment is required, adjust the FAST SPEED control on the
I/O card. Turn off the power and reinstal l the card.
Remove the resistor from CN-6 and reinstall the connector at
the REEL SIZE DETECT PCA. Unplug CN-5 from the REEL SIZE
D E T E C T P C A a n d r e i n s e r t p i n 1 i n t h e p r o p e r p o s i t i o n
(c loses t to the end w i th the ra ised s t r ipe) . Re ins ta l l the
the connector. Turn on the power, thread a reel o f tape,
and verify that the end-of-reel slowdown functions properly.

Replace the masking plates on the swing arms. Check to make
s u r e y o u h a v e n ' t l e f t a n y t o o l s i n s i d e t h e m a c h i n e .
Reassemble the top covers, being careful not to cross-thread
or overtighten any screws.

If you have successfully completed this procedure your MTR-
90III should handle the tape smoothly and quietly.



SERVO ALIGNMENT SUMMARY OF ADJUSTMENTS FOR MTR-90III

Before adjustments, unplug CN-6 from Reel Size Detect PCA and install a 1K ohm resistor between pins 1 and 2 (the two
signal leads) of the cable end. Temporarily remove pin 1 from CN-5, also going to the Reel Size Detect PCA

CARD

Reel

neei

Heel

Reel

Reel

Reel

Reel

Tmsp

MODE

l , «

9 Tmsp l , »

10 Capstn xl.O

11 Capstn xl.O

12 Capstn xl,»

13 Capstn A l , »

14 Capstn x l , «

15 Capstn x l , »

16 Capstn x l , »

17 Capstn x,l,>

18 Capstn x.l,>

ADJUST FOR AT T P COMMENTS

Swng ami OV 3.4 Amis in
pot center

POSiUon OV 1.6 Anns in
center

Swng arm 600mV 3.4 Amis at
limit stop bottom

As in 3 600mV 3.4 Arms at
top

"M" GAIN 3.0 V 1,6 Arms at
bottom
10.5" reel

UPPER

LOWER

VR1

VR2

VR6

FASTDAMP

FASTGAIN

FASTGAIN

VR5

VR5

FAST SPD
on I/O
PLAYGAIN

PLAYDAMP

Until green LED just turns
on after yellow LED turns off

Until yellow LED just turns
on with arms at bottom

Slow crawl Capstan mtr
unplugged

Slow crawl As in 6

0 V 10 From STOP
after PLAY

Center of
travel
Max 1 Note value

-2.5 1 From value
kHz in step 12
Same value ini step 11

Same value in step 12

6 4 K H z 1

Minimum overshoot from
STOP to PLAY
Two full clockwise turns
from min swng arm jitter

KEY to MODEs: x=no tape; l=tape loaded and servo armed; xl=no tape loaded and servo armed; >=PLAY; »=FAST
FORWARD; «=REWIND; 0=STOP; <>=CUE



CARD MODE ADJUST FOR ATTP COMMENTS

19 I/O x l , » FAST SPD Max 4

20 I/O x l . » VR3 12.95 V 4

21 I/O x l , » FAST SPD 8.6 V 4

22 I/O X l .o VR2 125mV 3 Adj at min
CUE speed

23 Remove 1K ohm resistor from CN-6 cable end; reconnect CN-6 at Reel Size Detect PCA Reinstall pin 1 of CN-5 at
Reel Size Detect PCA

KEY to MODEs: x=no tape; l=tape loaded and servo armed; xl=no tape loaded and servo armed; >=PLAY; »=FAST
FORWARD; «=REWIND; 0=STOP; <>=CUE.
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