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CAUTION 

To prevent fire or shock hazard: 

Do not expose this appliance to rain or moisture. 

Do not remove cover. 

No user- serviceable parts inside. 

Refer servicing to qualified service personnel. 



II 

COMMUNICATION WITH OTARI 
- FOR SERVICE INFORMATION AND PARTS-

The OTARI PRODUCTS are manufactured under strict quality control and each unit was carefully 

tested and inspected prior to shipment from our factory. 

If, however, some adjustments or technical support become necessary, replacement parts are required, 

or technical questions arise, please contact your nearest Otari dealer or write to: 

OTARI ELECTRIC CO., LTD. 

4-29-18, Minami Ogikubo,

Suginamiku, Tokyo, 167, Japan 

Phone: (03) 333 - 9631 

Telex No.: OTRDENKI J26604 

OTARI CORPORATION 

1559 Industrial Road, San Carlos, 

California 94070, U. S. A. 

Phone: (415) 592-8311

Telex No.: TWX 910-376-4890 

Another part of Otari continuous technical support program for our produ�ts, is the continuous 

revision of manuals as the equipment is improved or modified. 

In order for you to receive our information and service applicable to your requirement, and for 

the technical support to function properly, please include the following information, most of which 

can be obtained from the name plate on the equipment. 

1. Model Number

2. Serial Number

3. Date of purchase

4. Name and address of dealer from whom machine was purchased.

5. Power requirements (voltage and frequency)

6. Manual number which you are referring
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SECTION I. INTRODUCTION 

1.1 OTARI MTR-90 MASTER TAPE MACHINE 
16 and/or 24 Track Recorder/Reproducer 

The Otari MTR-90 records and reproduces 16-track or 24-track 
2'' master tapes (as determined by the head assembly and the quantity 
of audio circuit boards inserted in the machine's card cage). Tape 
handling is gentle, yet positive and fast, thanks to a symmetrical, 
constant-tension tape path. Tension is distributed uniformly 
across the tape surface by a pair of wide diameter pinch-rollerless 
spindles, the capstan and tachometer. This design eliminates 
contact between th� tape drive and the oxide, allowing virtually 
unlimited safe passes with your valuable 2" master tape. Mechanical 
integrity and long-term stability are ensured by a massive, precision 
top plate and a unitized, welded steel chassis. Ultra high torque 
DC servo reel motors provide fast winding even with 14" reels, and 
ensure rapid start-ups to full stable record/ play speed. The 
entire machine is modular in construction, including the digitally 
controlled transport logic, for high reliability and serviceability. 

The MTR-90 is loaded with features, such as selection of 
external speed reference, vari-speed, or 2 crystal-locked 
speeds (15 or 30 ips). Reels can be gently rocked back and forth 
for editing with the easy-to-use Cue lever, or by hand turning the 
capstan. Pushbuttons also provide for tension release and retrac
tion of the motor-driven head shields to expedite editing. 

Included as standard equipment is the Model CB-104 Remote 
Control Box. It duplicates the transport control buttons, and 
provides individual function selection for each channel (Repro/ 
Sel-Repiinput), group function selection for all inputs,all Sel/Rep 
and all Repro at once, a master "All Safe" function, and remote ind
ication of the selected running speed and speed reference. 

The optional CB-107 Memory Locator attaches to the same stand 
as the CB-104, and provides independent readouts and controls for 
the elapsed tape time, locate time, and a built-in stopwatch. The 
locator also features 10 keyboard assignable memories, a shuttle 
function for repeating any desired segment of the tape, zero cue, 
and other time saving functions, too. 

The electronics are highly refined. A single-card approach 
has been used for the record/play audio and bias circuits for each 
channel, simplifying setup and service. Active mixing of audio 
and bias in the record circuitry, proper utilization of high slew 
rate IC op-amps, and discrete components at critical stages, all 
ensure the cleanest and quietest of recordings. There are, of 
course individual channel calibrations for bias, as well as low and 
high speed EQ and Gain. In addition, a 3-position Master Bias 
selector (with 3 corresponding trimmers) enables the entire machine, 
once aligned, to be rapidly switched to accommodate the bias 
requirements of different tapes. For further convenience, a single 
test input jack applies your test/alignment signal to all inputs. 
There is automatic switching between sync reproduction and inputs 
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when the unit is switched between play and stop or fast winding 
modes, although dip-switches on the transport control circuit 
permit these logic functions to be modified to suit the preference 
of the user. 

High quality transformers and XL-type connectors afford plenty of 
common mode rejection, and avoid ground loop-induced hum. (Input 
transformers may be bypassed, if desired.) 

CAUTION: The DC reel motors develop substantial torque. 
Never place a hand, clothing or other objects inside, atop 
or near a reel or swing arm when actuating the tape motion 
controls. When using the Remote Session Controller or Auto 
Locator, always make sure anyone near the transport is aware 
of the potential hazard posed by the high torque motors, 
which are capable of increasing tape tension with sufficient 
speed and severity to damage the swing arms. 

1.2 USING THIS MANUAL 

The various sections of the manual are divided by major topic 
(i.e., SECTION II. INSTALLATION), and by sub topic (i.e., SECTION 
2.2. INSPECTION). Within a sub section, the steps or topics are 
numbered (1, 2, ... etc.), and within these steps or topics, the 
det.ails may be further divided alphabetically (A, B, ..• etc.). 

Normal parentheses () are used for examples, and parenthetic 
comments. Square brackets [ J are used for references to callouts 
in certain illustrations. The square brackets in a given sub 
section are either all referenced to a particular illustration, as 
noted in that sub section, or are individually referenced (i.e., 
[Fig. 1-3, B], meaning callout 11 B 11 in Figure 1-3.). 

Generally, we have used all upper case type to describe a 
particular switch or control when that item is similarly labeled 
on the actual equipment (i.e., the PLAY button). Where a switch 
or function is not labeled, or the reference is less clear, we 
capitalize only the first letter of the item (i.e., the Cue 
slider near the head assembly). Machine status or operating 
modes are usually described with an upper case first letter (i.e., 
you press the PLAY button to place the machine in Play mode). 

The functional checkouts in Section III should be carefully 
performed when the MTR-9O is first set up. You will probably learn 
a good deal about how the machine operates while following this 
procedure, but it is not intended as a guide for recording and 
editing: that information is presented in a more useful format in 
Section VI. 

We encourage you to read this manual carefully now, and 
to again review it after you have had a while to become familiar 
with the MTR-9O. The more you know about your machine, the more 
you can benefit from its many versatile features. 
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FIGURE 1-1. MTR-90 Master Tape Recorder . 
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FIGURE 1-2. Tape Transport Controls. 

FIGURE 1-3. Cue Button and Cue Slider . 
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FIGURE 1-4. VU Meter Panel (24-track or 16/24 track version). 

FIGURE 1-5. MTR-90 Upper and Lower Circuit Card Cage s. 
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FIGURE 1-6. Removal of PCB from Upper Card Cage 
(24-track version illustrated). 

FIGURE 1-7. MTR-9O Power Switch, Fuses, and Pilot Lamps. 

CAUTION: NEVER ATTEMPT TO OPERATE THE MTR-9O IF EVEN 
ONE OF THESE PILOT LAMPS DOES NOT LIGHT WHEN POWER IS 
SWITCHED ON. CHECK THE FUSE, REPLACE IF NECESSARY, 
OR CORRECT WHATEVER PROBLEM MAY EXIST. 
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FIGURE 1-8. Audio Input and Output, Remote Control, Auto Locator 
and Power Connections on MTR-9O Rear Panel. 
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FIGURE 1-9. Remote Control Box (standard) 
and Auto Locator (optional). 

NOTE: Desk top stand shown. Roll-around stand also available. 
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2.1 PRELIMINARY 

SECTION II. INSTALLATION 

NOTE: Most MTR-90's are uncrated and pre-tested by local OTARI 
dealers, making following unpacking and checkout procedures 
unnecessary. 

The MTR-90 Recorder, CB-104 Remote Control Box, logic and power 
cables, brackets and other related items are shipped partially 
assembled. Open crates carefully, and save packing materials at 
least until proper operation has been verified. After unpacking all 
components and assembling them as per instructions, you will be 
ready to connect the power and test the system. 

NOTE: The MTR-90 weighs approximately 400 pounds (200 kg). 

At least two strong people should work together during 
unpacking and initial setup to avoid physical strain and 
to ensure gentle handling of the equipment. 

2.2 INSPECTION 

Before you make any electrical connections, the equipment 
should be inspected visually. If there is any evidence of damage due 
to rough handling in s�ipping, it is your responsibility to notify 
the carrier and submit a claim. Do not connect or attempt to use 
the MTR-90 and accessories until you have made this inspection. 

1. Inspect the equipment for any parts which may have become
loosened or damaged during shipping.

2. Check the plug-in printed circuit boards in the card cages:

A. Grasp the top of each door in the front of the MTR-90,
and pull toward you to open them.

B. The upper card cage should contain the proper quantity
of Audio boards (i.e., 16 or 24). 16 track versions
of the MTR-9O will have no cards in slots 17-24.

C. The lower card cage should contain the Power Supply
and Boards 1-6 installed in the correspondingly numbered
card slots.

#1 Reel Control 
#2 Capstan Control 
#3 Transport Control 

#4 Time Base 
#5 Tape Counter 
#6 Bias 

NOTE: A spare Audio board and PB-61X service extender board 
are shipped separately, and may be stored in any of 
the remaining 4 card slots in the lower cage. The smaller 
PM919A extender board is for power supply regulator 
servicing, and must be stored elsewhere. 
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D. Withdraw the #3 board and examine the 4-rocker DIP switch
(SW-1 on Figure 2-1). The #1 and #4 switches should be
On (#2 and #3 settings are irrelevant). This sets the
logic so that when tape is stopped or in fast wind,
and channels are in Sel-Rep mode, their output signal is
derived from the input electronics rather than the record
head and sync amps. Replace the #3 board in the card cage. 

When cutting the jumper wire near the IC38, Rec/Rep amp is 
kept in Input mode even if the capstan is rotated manually 
under Stop/Standby mode. 
If this jumper wire is kept connected, Input mode will be 
cancelled by turning the capstan manually. 

(Later model - PB-43L-A board) 
The function of the jumper wire explained above has been rep
laced by the #3 switch. 
The #2 switch, being an inhibit switch, works together withe 
the PB-14D-A board. By putting on #2 switch, the amp would not 
reproduce until the capstan reaches to full stable play speed. 

C50 ·H 

Figure 2-1. DIP logic selector switch on transport control 
circuit board (board #3). 
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E. Withdraw the #6 board and examine the DIP switch (SW3 on
Figure 2-2). This 4-station slide switch sets the
Reproduce EQ for either NAB or IEC standard at 15 ips, and
AES or IEC at 30ips; see Figure 2-2, and chart below.

C1tC11 / 
. .
T • 

:!:!�� .... 

Figure 2-2. DIP Repro EQ selector switch on bias circuit board 
( board #6). 

Reproduce EQ Selection: Settinqs of SH-3 on Circuit Board #6 
TAPE SPEED EO CURVE TIME CONSTANT SWITCH POSITION 

30 ios AES 17.5 us + infinitv SW3-#l ON 
30 ips IEC 35.0 µS + infinity SW3-#l OFF 
15 ips NAB 50.0 µS + 3180 µS SW3-#2 OFF 

SW1-#4 OFF 
15 ips IEC 35.0 µS + infinity SW3-#2 ON 

SW3-#4 ON 
15/30 ips -- SW3-#3 is not used SW3-#3 N/A 

Cue Level Attenuation Selection: SW3-#3 on Later Board #6 

TAPE SPEED CUE LEVEL AT FAST WIND/REWIND SWITCH POSITION 

15/30 ios Attenuated SW3-#3 

15/30 ips Not Changed SW3-#3 

F. All boards should be firmly seated in their mating
connectors, and at the correct location.

G. Close the doors to the card cages.
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3. From the front of the machine, check the connectors and com
ponents beneath the MTR-90 transport, as follows:

A. Remove the 3 allen head cap screws along the slot in
the front of the unit, just above the VU meter panel.
The meter panel is hinged along its lower edge, and
is now held closed by friction from rubber gaskets.

B. Grasp the rail just below the screw holes, and gently
pull toward you, pivoting the meter panel open until
its safety latches hold it in a horizontal position.

C. Check the various connectors to be sure they are firmly
mated: (Refer to Figure 2-3.)

1. The 6 connectors in the bracket in front of the takeup
reel motor.

2. The 3 connectors located on the head shield retraction
mechanism (beneath the head assembly).

3. The connector on the sensor beneath each swing arm
assembly.

4. The connector on the tachometer (beneath the tachometer
roller on the supply reel side of the transport).

5. The 2 connectors on a bracket under each swing arm
solenoid (in front of each reel motor).

6. The connector near the tape lifter solenoid (below
the head assembly on the supply reel side).

7. The connector on the capstan motor's circuit board, and
the connector to which that cable mates (below the head
assembly near the capstan motor).

8. The 3 connectors on a bracket below the motor drive
sub chassis (between the reel motors).

D. Check for any obviously loose or damaged components, and
any cut or broken wires. Then close the meter panel and
replace the 3 cap screws.
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4. From the rear of the machine, check the connectors and com
ponents behind the upper card cage, as follows:

A. Remove the 6 phillips head screws, dress washers, and
nylon washers that secure the edges of the middle panel on
the back of the machine (the one with the XL connectors).
The panel is hinged along its lower edge, and by gently
pulling the top toward you, it will pivot open until
its safety latches holds it in a horizontal position.

B. Remove the 4 phillips head screws, dress washers, and
nylon washers that secure the edges of the top panel on
the back of the machine (the one with the fan). The
panel may now be lifted off and set aside.

C. Check the variou s connectors to be sure they are firmly
mated: (Refer to Figure 2-4.)

7 

1. The 24 connectors on the input transformer circuit board
(along the front of the hinged panel).

2. The many connectors located on the back of the upper
card cage mother board. (Note: one connector near
the center of this board, and another near its left
side will not be mated to any cable.)

4. Look in the vicinity of the reel motors. Check the
connector on the bracket beneath each reel motor, and
the one to the right of the supply reel motor.

Figure 2-3. Connectors to be checked from front of machine. 
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D. The SMPTE-CUE slide switch on left side of the upper card
cage mother board should be set to "Off" position. This
switch is only used when you are externally linking the
MTR-90 to a suitable SMPTE (Society of Motion Picture and
Television Engineers) time code synchronizer. (Refer to
Sect ion 6. 10. )

E. Check for any obviously loose or damaged components, and
any cut or broken wires. Then close the middle panel,
replace the top panel (indented edges facing up), and
reinstall the phillips screws, dress washers and nylon
washers.

CAUTION: When closing this back panel, use care to ensure 
that no wires are pinched between the panel and the MTR-90 
chassis. Lift the panel with one hand on each side so it 
closes symmetrically and without strain. 

Figure 2-4. Connectors to be checked behind upper 
& middle back panel of machine. 
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5. From the rear of the machine, check the connectors and com

ponents behind the lower card cage, as follows:

A. Remove the 4 phillips head screws, dress washers, and
nylon washers that secure the edges of the bottom panel
on the back of the machine (the one with the AC power and
logic connectors). Lift the bottom of the panel away
from the machine, slide down an inch so its upper flange
clears the hinge screws of the panel above, then set the
bottom panel aside. (The electrical connectors are
mounted to sub-plates that remain attached to the MTR-90
chassis).

CAUTION: Be sure the AC power cable is not connected to 
the MTR-90 at this time. ,,-. 

B. Check the various connectors and components to be sure they
are firmly seated: (Refer to Figure 2-5 which shows DS-lM.) 

1. The many connectors located on the back of the lower
card cage mother board.

2. The 2 relays on the back of the lower card cage mother
board (they should be plugged in and secured with metal
retaining clips).

3. The several connectors atop the power supply, just behind
the AC power connector.

4. The plug-in circuit board atop the power supply, just
behind the cooling fan.

C. Check for any obviously loose or damaged components, and
any cut or broken wires. Then replace the panel, inserting
the upper flange first so it clears the hinge screws of
the panel above, and secure it with the 4 screws, dress
washers and nylon washers.

D. Remove the 5 phillips head screws, dress washers and nylon
washers that secure the cover panel on the left side of the
chassis. Then check the braided ground wire on the power
supply sub-assembly to make sure it is firmly secured by
the power supply mounting screw.

6. If minor faults or discrepancies are noted during the foregoing
inspection procedures, make the necessary corrections or
adjustments, and proceed with installation.
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IMPORTANT NOTE: If serious problems are apparently caused 
by shipping damage, whether concealed or obvious, you must 
file a claim with the delivering airline, freight line or 
other carrier. You also must notify OTARI or the nearest 
Otari representative. Retain all packing materials for 
evidence in damage claims. Failure to do so may weaken 
your claim! To replace any parts under warranty, obtain 
from OTARI or its representative a return authorization 
form. DO NOT ATTEMPT TO APPLY POWER OR OPERATE THE 
MACHINE UNTIL PROPER REPAIRS HAVE BEEN COMPLETED. 

Figure 2-5. Connectors and components to be checked 
behind lower back panel of machine. 
(DS-lM shown) (Later model differs) 
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2.3 ASSEMBLY OF REMOTE CONTROL BOX TO ITS STAND 
Refer to Figures 2-6 and 2-7. 

Before you hook up and use the MTR-9O, we suggest you mount 
the CB-1O4 Remote Control Box (Remote Box) to either of two stands, 
a desk-top version or an optional roll-around version, as detailed 
in the following paragraphs. If you have also ordered the optional 
CB-107 Auto Locator and you wish to mount it together with the 
Remote Box, skip these instructions, and instead refer to the 
instructions in Section 2.4. 

As an alternative, either or both boxes may be custom-mounted 
in a console or equipment rack. BE SURE TO ALLOW FOR ADEQUATE 
VENTILATION. 

NOTE: CARRIER BLOCK THICK EDGE FACES 
REMOTE BOX, FLAT SIDE OF BLOCK FACES 
DOWN. (SEE FIGURE 2-7 FOR ASSEMBLY TO 
ROLL AROUND STAND) 

• 

Figure 2-6. Assembling mounting flanges and carrier blocks 
to the Remote Box. 

1. Place the Remote Box panel-forward (connectors facing away
from you) on a flat work surface.

2. Attach the two larger brass mounting flanges to the sides
of the Remote Box using 3 flat head phillips screws per
flange.
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3. Examine the square black carrier blocks. Notice that one side 
of the part is labeled "A" near the center, and the other "B". 
Press the blocks onto the mounting flanges so the "B" side of 
each block is adjacent to the Remote Box. 

4. Insert the remaining brass bearing flanges in each of the
carrier blocks.

5. Insert the threaded screw of each knurled knob through the
bearing flange and carrier block, and screw it into the
mounting flange, but do not tighten.

6. Notice that the carrier blocks are flat on one edge. The
carrier blocks should be rotated so that the flat edge faces
the connector-side of the Remote Box.

7 • Attach the carrier block to either (a) the mounting rails for
desk-top use, or (b) the optional roll-around stand.

A. Use 4 flat-head phillips screws to attach each of the two
rails to the block as shown in Figure 2-6.

B. First assemble the roll-around stand. Then use 2 cap-head 
allen screws to attach the carrier blocks to the stand's 
U-bracket, as shown in Figure 2-7. 

8. The Remote Box can be tilted to various working angles and
then locked in place by tightening the knurled knobs.

CAUTION: Avoid straining the connectors. Do not tilt the
Remote Box so far as to force the rear panel connectors
against the supporting bracket.

NOTE: CARRIER BLOCK THICK EDGE FACES 
REMOTE BOX, FLAT SIDE OF BLOCK FACES 
UP. (SEE FIGURE 2-6 FOR ASSEMBLY TO 
DESK TOP STAND.I 

Figure 2-7. Assembly of roll around stand to Remote Box. 

Page 2-10 



2.4 ASSEMBLY OF REMOTE CONTROL BOX AND AUTO LOCATOR TO COMMON STAND 

1. Place the CB-104 Remote Control Box (Remote Box) panel-forward
and upright on a flat work surface. Connectors should be
facing away from you.

2. Locate the two large aluminum V-brackets. Using 3 allen
head cap screws per bracket, attach one V-bracket to each side
of the Remote Box.

NOTE: While the brackets are nearly identical, a different 
side of each one is matte finished. The shiny side of each 
bracket should rest against the Remote Box, and the leg of the 
bracket with 2 large holes (not 3) should be attached to the 
Remote Box. Refer to Figure 2-8. 

3. Locate the 4 brass flanges. Attach the 2 larger mounting
flanges to the middle of the two V-brackets (on the matte
side) using 3 flat head phillips screws per flange. Refer
to Figure 2-8.

NOTE: CARRIER BLOCK THIN EDGE FACES 
REMOTE BOX, FLAT SIDE OF BLOCK FACES 
JUNCTION OF THE FRONT PANELS OF THE 
TWO BOXES. (SAME BLOCK POSITION FOR 
BOTH DESK TOP AND ROLL AROUND STAND). 

Figure 2-8. Assembling the Auto Locator and Remote Box together. 
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4. Set the CB-107 Auto Locator directly on top of the Remote
Box, between the V-brackets to which it will be secured.
Lift the Auto Locator up slightly so that the middle screw
hole in the remaining leg of each V-bracket aligns with the
corresponding hole in the Auto Locator. Insert one allen head
cap screw into each of these holes and partially tighten.

5. Pivot the Auto Locator so that the remaining two screw holes
in each bracket align with the holes in the Auto Locator, and
insert 2 more allen head cap screws per bracket. Then tighten
all the allen head screws that secure the Auto Locator to the
bracket.

6. Examine the 2 identical square black carrier blocks. Notice
that one side of the part is labeled "A" near the center, and
the other "B". Press the blocks onto the mounting flanges of
the V-brackets so the "A" side of each block is adjacent to
the V-bracket.

7. Insert the remaining brass bearing flanges in each of the
carrier blocks.

8. Insert the threaded screw of each knurled knob through the
bearing flange and carrier block, and screw it into the
mounting flange, but do not tighten.

9. Notice that the carrier blocks are flat on one edge. The
carrier blocks should be rotated so that the flat edge faces
forward, mid-way between the front panels of the Remote Box
and Auto Locator. (Refer to Figure 2-9A or 2-9B}. Tighten
the knurled knobs.

10. Attach the carrier block to either (a) the mounting rails for
desk-top use, or (b) the optional roll-around stand.

A. Use 4 flat-head phillips screws to attach each of the two
rails to the block as shown in Figure 2-9A.

B. First fasten the U-bracket to the upright member of
the roll-around stand using 3 oval head phillips screws.
Then Use 2 cap-head allen screws to attach each carrier
block to the U-bracket shown in Figure 2-9A. The
combined Remote Box/Auto Locator/U-bracket/upright
assembly can now be inserted in the roll-around base.

11. The Remote Box/Auto Locator assembly can be tilted to any
working angle by loosening the knurled knobs, and then locked
in place by tightening the knobs.

(Figure 2-9 on next page.) 
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NOTE: In both illustrations below, the carrier block 
orientation is the same. The flat side is up, and 
the thinner flange faces the V-bracket. 

Figure 2-9A. Assembly of desk top stand to Remote Box 
and Auto Locator. 

Figure 2-9B. Assembly of roll-around stand to Remote Box 
and Auto Locator. 
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2.5 CONNECTIONS 

1. Referring to Figure 2-10, locate and install the 4 cables
supplied with the MTR-90 (6 if Auto Locator is installed), as
described below. All chassis connectors are clearly labeled with 
the corresponding functions. BE SURE ALL CONNECTORS ARE POSITIVELY 
MATED, or the tape machine may behave erratically. 

NOTE: Before connecting cables to the MTR-90, we recommend 
that the 2 rubber bumpers supplied be screwed into two of 
the 4 corners of the chassis on the rear of the machine 
(the corners chosen depend on the specific installation). 
Bumpers help guard cable connectors from inadvertent damage. 

A. REMOTE CABLE FOR TRANSPORT LOGIC:
(25-pin Cannon D connectors). The male end of the cable
plugs into the rear of the MTR-90, and the female end into
the Remote Box. The mating chassis mounted connectors
have a clip lock on each side that must be spread open
when inserting the cable connectors, then snapped forward
to lock the cable in place. Insert connectors dead-on to
avoid bending the pins.

B. TWO REMOTE CABLES FOR MODE SWITCHING, ONE FOR CHANNELS
1-12, THE OTHER FOR CHANNELS 13-24:
(SO-position AMP connectors). These cables are identical
to one-another, although male and female keying is reversed
to avoid confusion during hookup. Each cable connector
should be pressed into its mating chassis connector, then
secured with the two screws supplied. One end of each
cable plugs into the rear of the MTR-90, and the other end
into the Remote Box.

CAUTION: Be sure you follow each cable through from MTR-90 to 
Remote Box; if a single cable is inadvertently looped between 
adjacent connectors on the MTR-90 or Remote Box, circuit 
damage could result. Such damage is not covered by the OTARI 
Warranty. 

C. POWER CABLE FOR OPTIONAL AUTO LOCATOR:*
(8-pin jones type connectors) Insert the male end of this
cable into the MTR-90, the female end into the Auto Locator.

D. LOGIC CABLE FOR OPTIONAL AUTO LOCATOR:*
(50-pin Cannon D connectors) Insert the male end of this 
cable into the MTR-90, and the female end into the Auto 
Locator. The mating chassis mounted connectors have a 
clip lock on each side that must be spread open when 
inserting the cable connectors, then snapped forward to 
lock the cable in place. Insert connectors dead-on to 
avoid bending the pins. 

* This cable supplied with the optional CB-107 Auto_Locator.
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TO 

AMP 

E. AC POWER CORD:
(3-pin mains plug plus threaded 3-pin female connector)
Orient the special connector on the cable so its key matches
the MTR-90 chassis connector, and insert. Then screw the
connector coupling securely to lock the cord in place.

CAUTION: Do not plug the other end of the power cable 
into AC mains until you first verify that the actual 
mains voltage meets the specified range for the MTR-90, 
as labeled on its rear panel. Also, do not plug in the 
power cord until you check to make sure the MTR-90 power 
switch is turned Off. This rocker switch is located on 
the power supply front panel, behind the left door on 
the front of the machine, and is Off when the lower 
half of the switch is pressed in. 

Refer to Section 3.1 for powering up the unit. 

NA REMOTE 

AUTO 

LOC REM LOC

PWR 

D 
EXT 

CLK 

0 
AMP REMOTE 

0 

AMP REMOTE 

POWER 

Figure 2-10. Logic and power connections for the MTR-90. 
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2. 

3 . 

Connect the buss outputs from your console to the MTR-90 
Input connectors (10 kohms load impedance, floating), and 
connect the MTR-90 Outputs (40 ohms source impedance, floating) 
to the line inputs of your console. To avoid hum-inducing 
ground loops, be sure to follow a sensible grounding scheme, 
such as telescoping shields (connect at outputs, cut at inputs 
of each piece of equipment), or a single, common ground point 
(connect shields at console, not at tape machine). 600 ohm 
termination of the MTR-90 is not necessary. 

NOTE: Audio connections are made via 2-conductor shielded 
cables terminated in XL-type connectors. These cables 
are not provided with the MTR-90, but are commonly 
available (standard professional microphone cables) or 
may be wired as shown in Figure 2-11. 

MTR-90 INPUT XLR-3-31 

SJM ouw"',:'�;-'-" 

��--------r-------
PIN 2 AUDIO SIGNAL LOW 

PIN 3 AUDIO SIGNAL HIGH 

PIN 1 SHIELD GROUND 

ALSO REFER TO SCHEMATIC PB-73W (PB9A279I 

Figure 2-11. XL cable wiring for audio connections. 

If you are using noise reduction equipment, it can be auto
matically and remotely switched by means of a 50-pin D con
ector on the MTR-90 (mates with Cinch DDC-50S or equivalent). 
See Figure 2-12 for pin assignment of this logic connector. 
One pair of relay contacts per channel is provided, and they 
close (make contact) when the channel is in Record mode(early 
models); on later models the contacts close when the channel 
is in Input mode. The contacts are rated at 24 volts DC, 50 
milliamperes. 

CHANNEL PIN NUMBERS CHANNEL PIN NUMBERS 

1 1 & 26 13 13 & 38 
2 2 & 27 14 14 & 39 
3 3 & 28 15 15 & 40 
4 4 & 29 16 16 & 41 
5 5 & 30 17 17 & 42 
6 6 & 31 18 18 & 43 
7 7 & 32 19 19 & 44 
8 8 & 33 20 20 & 45 
9 9 & 34 21 21 & 46 

10 10 & 35 22 22 & 47 
11 11 & 36 23 23 & 48 
12 12 & 37 24 24 & 49 

NC 25 & 50 

Figure 2-12. NR Remote Connector Pin Assigf!Illent. 
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4. When the MTR-90 SPEED MODE switch is set to EXT position, the
capstan motor speed is controllable by an external reference
signal. The signal is applied via the External Clock connec
tor on the rear of the machine. Specifically, the external
clock reference frequency is 9,600 Hz (nominal value for
the set 15 ips or 30 ips speed selected). The reference
signal should be at TTL level with a 50% duty cycle (i.e.,
a square wave that is O volts when off, +5 volts when on).

NOTE: When External Clock is not used, short the pin 1 to
pin 3 on the 9 Pin Cannon D Connector to prevent capstan motor
and others from being damaged.

Refer to Section 6.10 for further details

To use a SMPTE controller, such as the BTX-4600, both the
MTR-90 External Clock connector and the MTR-90 Auto Locator
connector are utilized. Below are the connections and funct
ions for these connectors.

MTR-90 AUTO LOCATOR CONNECTOR INTERCONNECT TO BTX-4600 

MTR-90 Auto BTX-4600 
Locator Connector Connector 
(Cannon DDC50P) (Cannon DD37) 

PIN NUMBER 
1 
2 

11 
37 
38 
39 
40 
41 
48 

FUNCTION PIN NUMBER 
-20 volts 6,21,24,27 & 30 
Ground 2 
Tach Pulses (10/sec) 1 
R ECORD 5 

REWIND 29 
FAST FORWARD 26 
PLAY 20 
STOP 23 
Lifter Defeat (Not applicable) 

MTR-90 EXTERNAL CLOCK CONNECTOR 
(Cannon DDlO) 

PIN NUMBER FUNCTION 
l Reference Out 
3 External Reference Input 

(9600 Hz nominal) 
5 Ground 

NOTE: External Speed mode must be selected to activate the ex
ternal clock connector input. The machine should not then 
be operated unless the connector is in use, with one excep
tion: if pins 1 and 3 are shorted via a dummy connector, the 
MTR-90 will operate as though it were in Fixed Speed mode. 

Figure 2-13. Use of Remote Clock Connector. 
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SECTION III. BASIC OPERATION AND FUNCTIONAL CHECKOUT 

3.1 TRANSPORT FUNCTIONAL CHECKOUT 

After the MTR-90 has been checked for shipping damage, all 
logic cables have been connected as indicated in Section II, 
and the mains voltage has been checked to see that it corresponds 
with the rated voltage of your MTR-90, the system is ready for 
initial powering up and a check out of transport functions. 

NOTE: If any function seems to be abnormal, first check the 
cables and recheck your procedures. Then contact your nearest 
OTARI representative or the OTARI customer service department 
for assistance. 

CAUTION: If any logic or control cable is disconnected 
and then reconnected while power is on, or if certain circuit 
boards are unplugged and then plugged back in, the MTR-90 may 
not function properly. To clear the condition, turn off 
power and wait 1 minute for the power supply capacitors to 
discharge sufficiently for circuits to reset. Then turn 
power on and normal operation should be restored. 

1. REEL INSTALLATION.

A. In order to unlock the reel tables so they will accom
modate a reel hub, lift up the clamp levers on their top
surface.

B. Install a full reel of tape on the supply side and an
empty reel on the takeup side. DO NOT YET THREAD THE TAPE.

NOTE: There is a locating pin near the bottom of each 
reel table. In order for the reel to seat firmly against 
the reel table, be sure one of the slots in the reel 
hub is aligned with the locating pin. Failure to observe 
this precaution will cause the reel to "float," and may 
damage the reel and/or the tape. 

CAUTION: If, during the following procedures, there are 
any unusual sounds, mechanical malfunctions, strange 
odors, or anything seems to be abnormal, immediately shut 
off the POWER switch, unplug the AC cord, and inspect the 
machine to determine the cause. If in doubt as to the 
cause or severity of a problem after consulting the 
appropriate section of this manual, contact OTARI or the 
nearest OTARI dealer. 
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2. POWERING UP.
Locate the POWER switch (behind the front door of the MTR-90
at the left side and near the bottom), turn it On (press upper
half of rocker switch) and observe carefully to ensure the
following conditions are present:

A. The adjacent 6 pilot lights (Light Emitting Diodes)
should turn On, indicating the different sections of the
power supply are operating.

CAUTION: Do not procede if any section of the power supply 
is not operating, as the MTR-90 could be seriously damaged. 

B. With the swing arms in resting position (fully forward),
the 2 amber pilot lights (LEDs) on the Reel Control
circuit board (Board #1 in the lower card cage)
should glow. If they do not, see Section 5.10.

C. The meter lamps should turn On.

D. The lamps in the illuminated transport switch buttons
should glow dimly, except the TAPE UNLOAD button, which
should be more brightly illuminated than the others.

E. The Tape Time Counter atop the head assembly should
indicate "0.00.0" in large red numerals.

F. The cooling fans should be running and barely audible, but
no other motors should be running.

G. The reels should be stationary.

3. THREAD TAPE.
Thread tape exactly as shown in Figure 3-1, and also as
imprinted on the MTR-90 deck panel near the tape motion
pushbuttons. BEFORE THREADING, BE SURE TO PULL ADEQUATE TAPE
OFF THE SUPPLY REEL TO REACH PAST THE HEADS AND WIND AROUND THE
TAKEUP REEL FOR AT LEAST TWO FULL TURNS. Do not fold the end
of the tape, as the bump thus created will disrupt the constant
servo tension.

NOTE: During these initial checkout procedures, you should
use a test reel of tape rather than a virgin reel or master
program, since it will be subject to erasure.

4. INITIALIZE THE SERVOS.
Turn both reels in the direction shown by the arrows in Figure
3-1 (i.e., to tighten the tape). This will cause the swing
arms to retract fully and "click" into place. Both green LEDs
on the Reel Control circuit board (board #1 in the lower card
cage) should now be illuminated; if not, see Section s.·10.
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The UNLOAD button should still be more brightly illuminated 
than all the other tape motion pushbuttons. At this point, 
neither the PLAY, REWIND nor FAST FORWARD buttons have any 
effect. 

CAUTION: Perform this operation only as indicated. The 
reel motors are capable of delivering substantial torque, 
a benefit for fast and accurate tape handling, but a 
potential danger to swing arms and tape. For this 
reason, do not press the swing arms directly. As an added 
precaution, hold the reels by the edge of the flange so 
that should the reel motors be actuated, you can quickly 
release the reel without risk to your fingers or hands. 

Figure 3-1. Tape threading path. 
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6. LOAD THE SERVOS.
Press the STOP button. Now it will be more brightly illumi
nated than all the other tape motion pushbuttons, and both
swing arms should move to approximately mid-travel (centered).
The reel servos are now energized, keeping the tape under
constant tension. The reels should be stationary; even slight
movement indicates the servos require alignment (Refer to
Section 5.10). The PLAY, REWIND and FAST FORWARD buttons are
ready to be actuated.

NOTE: Once the transport is in this condition, with tape 
threaded and the reels under tension, NEVER MOVE THE TENSION 
ARMS OR THE REELS BY HAND. If it is necessary to feed the 
tape slightly, do so by manually turning the top of the 
capstan. 

7. SELECT THE TAPE SPEED.
Set the SPEED MO DE knob on the left of the transport to FIX
position. Then use the TAPE SPEED lever switch, on the left
side of the head assembly, to select the desired tape speed

(confirmed by the adjacent TAPE SPEED LEDs). High speed is 
30 ips (76 cm/s), and Low speed is 15 ips (38 cm/s). 

NOTE: We recommend operating the TAPE SPEED switch only when 
tape is stopped, i.e., in the STOP or UNLOAD mode. 

8. CHECK PLAY MODE.
Press the PLAY(>) button. The head shields should move up to
guard the record and reproduce heads, and tape should wind
smoothly onto the takeup reel at the selected speed.

NOTE: We have intentionally skipped checkout of the RECORD
button for now.

9. CHECK FAST WINDING MODES.
A. Press the FAST FORWARD(>>) button. Tape should wind

rapidly onto the takeup reel. After a minute, press
STOP.

B. Press the REWIND(<<) button. Tape should wind rapidly 
onto the supply reel.

C. The transport can be switched between PLAY, REWIND,
and FAST FORWARD modes without using the STOP button.

D. In REWIND mode, allow the tape to spill off the takeup
reel. The brake should stop the supply reel, and the TAPE
UNLOAD button should light up.

E. Rethread the tape, take up the slack to engage the tension
arms, and press the STOP button to energize the reel
tension servos.
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10. NORMAL CUE MODE.
Center the Cue Lever (in front of the head assembly), and
press the CUE button, which should then light up brightly.

A. Move the Cue lever to the right; the farther to the
right the lever is moved, the faster tape should wind
onto the takeup reel.

B. Move the Cue lever to the left; the farther to the left
the lever is moved, the faster tape should wind onto the
supply reel.

c. Center the Cue lever to stop tape motion. To exit Cue 
mode, press the STOP, PLAY(>), FAST FORWARD(>>) or 
REWIND(<<) button. 

11. FAST CUE MODE.

CAUTION: Be sure the monitor amps are turned off or the volume
is down. If any program is recorded on the tape, a high pitched
squeal would occur that could otherwise damage your loudspeakers.
(Later model) If needed, put on SW3-#3 on the PB-14E-A board.
For detail, please refer to page 2-3.

This mode permits auditioning of the tape during FAST
FORWARD or REWIND modes by retracting the tape lifters.

Press FAST FORWARD, and while tape is moving, press the 
CUE button. The tape lifters should be retracted for as long 
as you hold down the CUE button. 

12. HEAD SHIELDS.
When tape is loaded on the transport, and the PLAY button is
pressed, the head shields will automatically be raised into
place. They will remain up until one of the following
occurs:

A. You press the SHIELD button (once to lower the shields,
again to raise them).

B. You press the TAPE UNLOAD button.

C. Tape runs of f of either the supply or takeup reel.

13. TAPE UNLOAD.
This button may only be activated when the transport is in
STOP mode. It shuts of f the reel servos so that the reels
can be turned by hand. With the transport in STOP mode,
attempt to turn the supply or takeup reel; you will feel
considerable resistance -- DO NOT FORCE IT TO MAKE IT TURN,
AND DO NOT TOUCH THE SWING ARMS. Now press TAPE UNLOAD. The
head shields will retract, and you should be able to turn the .----

reels much more easily.
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14. SPEED MODE SELECTION.
The SPEED MODE switch gives you a choice of three references
for tape speed control:

A. FIX mode. The capstan speed is fixed, by reference to an
internal crystal oscillator, at either 15 ips (3R cm/s)
or 30 ips (76 cm/s), depending on the position of the
TAPE SPEED selector lever on top of the head assembly.

B. VARI mode. The capstan speed can be varied over a range
of about ±20%, or almost four musical steps, as set
by the adjacent PITCH CONTROL. The percent variation is
indicated on the digital readout, which is illuminated
only in this mode. The speed is varied up or down from
15 or 30 ips speed set with The TAPE SPEED lever.

C. EXT mode. The capstan speed can be varied by reference
to an external reference oscillator.

NOTE: THIS MODE SHOULD NOT BE SELECTED unless a suitable
external reference oscillator is actually connected to the
External Clock connector (or unless a dummy connector is
installed to short pins 1 and 3 of that connector, in
which case the MTR-90 operates as though FIX mode had
been selected.)

15. RESET SWITCH.
Pressing this lever switch back will reset the tape timer
readout to 11 0. 00. 0 11• ( This reset does not reset the Tape
Time readout on the optional Auto Locator.)

3.2 REMOTE CONTROL BOX (REMOTE BOX) AND AUDIO ELECTRONICS 
FUNCTIONAL CHECKOUT 

Once the MTR-90 transport operation has been verified, the 
Remote Box and audio electronics can be checked. For this procedure, 
we recommend applying a test signal or program to the input(s) you 
will be checking, and also to provide for audio monitoring of the 
correspondingly numbered output channel(s). While you may wish to 
check only one channel at a time, be sure to check all of them� 

NOTE: In this subsection of the manual, bracketed numbers 
such as [5] refer to the numerical callouts in Figure 
3-3, unless otherwise noted.

1. REMOTE TRANSPORT CONTROLS.
The CB-104 Remote Control Box has duplicates of the transport
tape motion controls.

A. Check the PLAY [15], STOP [16], REWIND [17], AND FAST
FORWARD [18] buttons to ensure they operate exactly like
their counterparts on the transport.
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NOTE: We have temporarily skipped checkout of the RECORD 
button [14], until step 4 below. 

B. Check the CUE button [13] to ensure it operates during fast
winding (fast cue mode) like its counterpart on the
transport (i.e., it retracts the tape lifters so long as
the button is depressed). There is no Cue slider on the
Remote Box, so the remote CUE button [13] has no effect
when the transport is in Stop mode.

2. SPEED INDICATORS.
5 red LEDs (Light Emitting Diodes) provide redundant monitoring
of the speed status of the MTR-90, and should correspond to the
status selected on the tape machine.

A. HI [8] and LOW [9] LEDs indicate the selected TAPE SPEED.
Move the TAPE SPEED switch on the MTR-90 to make sure
these Remote Box indicators track properly.

B. FIX [10], VARI [11] and EXT [12] LEDs indicate the selected
SPEED MODE. Turn the SPEED MODE switch on the MTR-90
to make sure these Remote Box indicators track properly.

3. READY/SAFE SWITCHES.
24 2-position red lever switches [l] are provided for setting
each channel to READY or SAFE status. In addition, there is a
master ALL SAFE pushbutton [2].

A. Press in the ALL SAFE button [2]. The adjacent red LED
should be illuminated, but all the LEDs above the individual
channel READY/SAFE switches [l] should be Off.

B. Disengage the ALL SAFE button [2]. Its LED should turn Off.

C. Move each of the individual channels' READY/SAFE switches
[l] up, to Ready position. As soon as you do so, the
red LEDs above each switch should begin to flash On and Off,
warning the channels are ready to record when the tape
machine is placed in Record mode.

4. RECORD BUTTON.
The red RECORD button [14] places the machine in Record mode
if it is pressed simultaneously with the PLAY button [15], or
if it is pressed at any time while the tape is in Play mode.
Individual channels will not actually record, however, unless
they have been set to Ready mode.

NOTE: The functions are identical whether you use the RECORD
and PLAY buttons on the MTR-90 or the Remote Box.

A. With at least one channel set to Ready mode (its red LED
blinking), press the PLAY button [15]. Tape should roll,
but there should be no change in the blinking LED(s).

Page 3-9 



B. Press the RECORD button (14]. It should become more � 

brightly illuminated, and the blinking Ready/Safe LED(s)
should remain On steadily, indicating THE CHANNEL IS
RECORDING (or several channels, if more than one READY/SAFE
switch is up).

C. To exit Record mode on a single channel, move its READY/SAFE
switch [1] to Safe position. The Ready/Safe LED above it
should turn off.

D. To exit Record mode on all channels, and keep tape playing,
press the PLAY button (15 ]. (We recommend this method
rather than pressing ALL SAFE [2], although that would
work, too.) The RECORD button (14] illumination will dim,
and the Ready/Safe LEDs will again begin flashing.

E. To exit Record mode and stop tape, press STOP (16].

5. INDIVIDUAL CHANNEL OUTPUT DRIVE SELECTION.

NOTE: There is a functional interaction of the READY/SAFE
switches [1] and the following output select switches, as will
be explained. The output status and LED indicators also
change in some cases, as noted below, when the machine is
switched between Stop and Play modes.

When the INDIVIDUAL button [6] is engaged, 24 lever-type
3-position selector switches [7] independently determine the
signal source which drives each of the MTR-90's channel output
amplifiers, VU meters and output jacks unless the channel is
in Ready mode. A column of 3 LEDs above each switch indicates
selected status. (The individual channel switches can be 
overriden by the master "ALL" pushbuttons described in paragraph 
6, which follows.) Move each of these switches, and observe 
the LEDs above them to verify proper operation, as described 
below. 

NOTE: Initially, leave ALL SAFE (2] disengaged (LED Off), 
place all channels' READY/SAFE switches [1] in Ready mode 
(LEDs flashing), and press the STOP button (16]. 

A. INPUT mode.
With the channel selector switch(es) [7] set to INPUT
position (lever up), the output should be monitoring the
input electronics, not the tape, whether the machine is in
Stop, Play or Record mode. The channel's amber LED (top
row) should be illuminated.
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B. SEL-REP mode.

1. Press the STOP button [16],and set the channel
selector switch(es) [7] to SEL-REP position (lever
centered). The channel's output should still
be monitoring the input electronics.

2. Press the PLAY button [15]. The channel output now
should consist of tape playback, picked up with the
record head and amplified via the channel's sync amp.
The channel's green LED (middle row) should be il
luminated.

3. Press the RECORD button [14], which should place the
machine in Record mode. The channel output signal
should now automatically switch so it is derived from
the input electronics (top amber LED illuminated).

4. Switch the channel's READY/SAFE lever [1] down
to Safe mode, causing that channel to drop out of
recording. Observe that the channel output signal
is again switched so it comes from the record head
and sync amp, as indicated by the green LED.

C. REPRO (PLAY) mode.

1. With the channel still in Safe mode, press the STOP
button [16], and set the channel selector switch [7] to
REPRO position (lever down). The channel's output
signal should now be playback derived from the repro
duce head and repro electronics. The corresponding
amber LED (bottom row) should be illuminated.

2. With tape still stopped, switch the channel from Safe
to Ready mode [1]. Note that the output signal
now should be automatically switched so it is derived
from the input electronics, as indicated by the top
row amber LED.

3. Press the PLAY button [15]. The channel output should
again be derived from the reproduce electronics, as
indicated by the bottom row amber LED.

4. Press the RECORD
in Record mode.
channel's output
derived from the

button [14], placing the machine 
There should be no change in the 
status; i.e., it should still be 
reproduce electronics. 

5. Press the STOP button [16]. The channel's output 
should again be switched so it is derived from the 
input signal. 
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5. MASTER OUTPUT DRIVE SELECTION.
When you wish to switch the entire machine's output to one of
the three possible modes, instead of actuating 24 separate
levers, you can use the master ALL INPUT [3], ALL SEL-REP
[4] or ALL REPRO [5] pushbuttons. They override the indiv
idual output drive selectors [7].

A. Press the ALL INPUT button [3]. The amber LED to the left
should turn on, as should all 24 amber LEDs in to the
right of this button.

B. Press the ALL SEL-REP button [4]. The green to the left
should turn on. The green LEDs to the right (middle row) 
may turn on, or the amber LEDs (top row) may turn on, 
depending on whether the machine is in Stop, Play or 
Record mode, and depending on the Ready/Safe status 
of the individual channels. (The same logic applies as 
when the INDIVIDUAL button [6] is engaged and the indi
vidual channels are placed in Sel-Rep mode.) 

C. Press the ALL REPRO button [SJ. The amber LED to the left
should turn on. The amber LEDs to the right (bottom row)
may turn on, or the amber LEDs (top row) may turn on.
(Again, the same logic applies as when the INDIVIDUAL
button [6] is engaged and the individual channels are
placed in Repro mode.)
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SECTION IV. AUDIO ALIGNMENT 

4.1 GENERAL DESCRIPTION 

Each audio circuit board has 4 groups of front panel controls: 
repro, sync, record, and bias. In addition to these adjustments 
for each channel, this section of the manual also deals with 
adjustments on the bias card (#6 in the lower card cage). 

1. To make these adjustments, you will need the following items:

A. A suitable test tape, preferably 320 nanoWebers per meter
(nWb/m) reference level. The tape should be compensated
for the head format (i.e., 16 or 24 track).

B. A test oscillator capable of generating the following
frequencies: 125 Hz, 700 Hz or 1 kHz, 10 kHz, and 15 kHz 
at +4 dBm or whatever standard operating level you have 
chosen for your studio. In addition, the 10 kHz output 
should be available at -30 dBm. 

C. A reel of 2" recording tape of the type you intend to use
for the session (i.e., Scotch #250 or equivalent).

D. A non-metallic alignment screwdriver whose blade is
small enough to be inserted in the trimmers of the
multi-turn potentiometers on the audio boards.

E. A head demagnetizer (degausser).

F. Pure isopropyl alcohol and cotton swabs for head cleaning.

CAUTION: DO NOT USE RUBBING ALCOHOL, as this can leave
water and oil residues, and DO NOT USE OTHER SOLVENTS,
as they may delaminate the heads.

2. When you are performing these procedures for the first several
times, proceed slowly and carefully. Soon you will be fully
familiar with them, but initially it is truly "better safe
than sorry," as the saying goes.

4.2 DEMAGNETIZING THE HEADS AND TAPE GUIDANCE PATH 

Demagnetizing (sometimes called degaussing, although that term 
more often refers to bulk tape erasure) is a necessary procedure, 
and should be performed prior to every alignment and recording 
session. It should always be done with extreme care. 
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DEMAGNETIZING CAUTION: To avoid damage to the MTR-90, 
always make sure the POWER switch is off before proceeding. 
Also, remove all recording tape, especially alignment 
tapes, from the vicinity of the MTR-90. The AC field 
created by the demagnetizer is extremely powerful and 
could seriously damage electronics if they are powered up. 

DEMAGNETIZING CAUTION: Never turn on or turn off the 
power to the demagnetizer unless it is at least 3 feet 
(1 meter) away from the MTR-90. This would create an 
especially strong moving magnetic field which could 
possibly place a permanent magnetic charge on parts of the 
tape machine. The demagnetizer would not be powerful 
enough to remove such charges under normal operating 
conditions, and the parts might therefore have to be 
discarded. USE ONLY A PROFESSIONAL DEMAGNETIZER OF HIGH 
FLUX DENSITY; INEXPENSIVE "HI-FI" TYPE DEMAGNETIZERS CAN 
LEAVE RESIDUAL FIELDS THAT WILL CAUSE MORE HARM THAN 
BENEFIT. 

1. Turn OFF the MTR-90 POWER switch.

2. With the demagnetizer at least 3 feet (1 meter) away from the
MTR-90, plug the demagnetizer into the power mains and turn
it on.

3. Slowly move the demagnetizer toward the supply swing arm roller
(on the left side of the transport) until the tip is about
1/8 inch away (3 mm).

4. Slowly move the demagnetizer tip up and down along the roller,
while simultaneously turning the roller with your other hand
so that the entire roller surface is directly exposed to the
demagnetizing field. DO NOT TOUCH ANY MTR-90 PARTS with the
demagnetizer.

5. Slowly move the demagnetizer at least 3 feet (1 meter) away
from the MTR-90.

6. Working from left to right, repeat steps 3, 4, and 5 for each
additional metallic part in the tape path:

7. 

A. Tachometer idler F. Fixed tape guide
B. Erase head G. 

(left) 
Tape lifter (right) 

c. Tape lifter H. Reproduce head
D. Scrape flutter filter roller I. Capstan idler
E. Record head J. Takeup swing arm

When all the above parts have been demagnetized, draw the 
demagnetizer at least 3 feet (1 meter) away, turn it OFF 
and/or unplug it. 
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4.3 CLEANING THE TAPE PATH 

It is important to regularly clean the route along which the 
tape travels. Oxide and dirt will shed from tape and accumulate 
on these parts, causing a build-up that can create slippage, 
degrade frequency response, and accelerate tape wear. 

CAUTION: Never use any metallic item or abrasive to clean 
the heads or other tape guidance parts. Never use MEK, 
spirits, lacquer thinner, acetone, or other solvents on 
the tape heads. Rubbing alcohol should be avoided since 
it contains oil that will leave a residue. 

1. Moisten a cotton swab with pure isopropyl alcohol, and
wipe the entire surface of the supply swing arm roller.
Also clean the upper and lower flanges of the swing arm to
keep oxide out of the roller's bearings. Allow the roller
to dry by evaporation.

2. Moisten additional swabs, and clean the following parts:

A. Tachometer idler
B. Erase head
c. Tape lifter (left)

D. Scrape flutter filter
E. Record head

F. 
G. 
H. 

roller I. 
J. 

Fixed tape guide 
Tape lifter (right) 

Reproduce head 
Capstan idler 
Takeup swing arm roller 

CAUTION: DO NOT USE ALCOHOL-MOISTENED SWABS TO CLEAN THE 
TACHOMETER OR CAPSTAN ROLLERS. In order to avoid fibers 
and dust particles embedding themselves in the surface of 
these rollers, a lint-free cloth should be moistened with 
alcohol and used to gently wipe the rollers. 

This should be done whenever a hard glaze appears on the 
rollers. 

NOTE: Additional maintenance information is in Section 10. 

4.4 REPRO AMP ALIGNMENT 

1. Check to make sure the LOW FREQ COMP switch on the bias
circuit board (board #6 in the lower card cage) is in
OFF position.

2. Check the Remote Box to make sure the ALL SAFE and
ALL REPRO buttons are engaged.

3. Thread the test tape on the transport, and press the
STOP button to initialize the servos.

4. Set the TAPE SPEED switch to the desired speed, HI or LOW.
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5. Set the SPEED MODE switch to FIX position.

6. Press the PLAY button, and locate the 700 Hz or 1 kHz
reference tone.

7. Observe the VU meters, which should indicate O VU. If any
do not, adjust the REPRO GAIN control on the correspondingly
numbered audio boards as required. (Refer to Figure 4-1 ).

8. Locate the 10 kHz reference tone.

9. On each channel's audio board, adjust the REPRO HI SPEED
EQ or REPRO LOW SPEED EQ as required (in accordance with
the tape speed selected) to obtain a O VU indication for
that channel.

10. Locate the 15 kHz reference tone. The VU meters should
be within 1 dB of O VU already, but adjust the REPRO HI
SPEED EQ or REPRO LOW SPEED EQ to obtain a precise O VU
indication (as per step 9 above).

NOTE: As a convenience, the MTR-9O is provided with
a fixed low frequency equalization characteristic that
suits most applications. If, however, your needs require
a different characteristic (i.e., a tape supplied from
another studio), the MTR-9O can be realigned with a
custom-tailored low frequency EQ. This is done by moving
the bias circuit board's LOW FREQ COMP switch to ON
position (the switch is located on board #6 in the lower
card cage), and then adjusting the LOW FREQ controls on
each audio circuit card.

11. If low frequency compensation is desired, locate a 100 Hz
reference tone, and switch On the LOW FREQ COMP on the
bias circuit board. Observe the VU meters, and if any do
not indicate 0, adjust the REPRO LOW FREQ controls of the
corresponding audio boards.

Figure 4-1. 

u_ 
REPRO

GAIN� 
HI SPEED 
EO � 
LOW SPEED 
EQ @ 

���(@ 
Repro section of audio circuit board 
(typical for channels 1-24). 
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4.5 SYNC AMP ALIGNMENT 

1. Engage the ALL SEL-REP button on the Remote Box. ALL 
SAFE should still be engaged.

2. Rewind the test tape, press the PLAY button, and locate
the 1 kHz reference tone.

3. Observe the VU meters, which should indicate O VU. If any do
not, adjust the SYNC GAIN control on the correspondingly
numbered audio boards as required. (Refer to Figure 4-2).

4. Locate the 10 kHz reference tone.

5. On each channel's audio board, adjust the SYNC HI SPEED EQ
or SYNC LOW SPEED EQ as required (in accordance with the
tape speed selected) to obtain a O VU indication for that
channel.

6. If low frequency compensation is desired, locate a 100 Hz
reference tone, and switch On the LOW FREQ COMP on the
bias circuit board. Observe the VU meters, and if any do
not indicate 0, adjust the SYNC LOW FREQ controls of the
corresponding audio boards.

REPRO 
GAIN� 
HI SPEED 
EQ � 
LOW SPEED 
EQ @ 

����
SYNC 

GAIN� 
HI SPEED 
EQ (©) 
LOW SPEED 
EO � 

�2ra@ 
REC l 

GAIN� 

Figure 4-2. Sync section of audio circuit board 
(typical for channels 1-24). 
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4.6 BIAS ALIGNMENT 

Bias need not be adjusted separately for both tape 
speeds; adjustment at low speed (15 ips = 38 cm/s) is recom
mended, and will also ·provide the desired results at high 
speed. Three master bias controls are switch-selectable 
so that once the individual channels have been brought into 
proper bias balance, a single control can reset the bias 
level to accommodate different tape formulations. 

1. Thread a reel of blank tape on the machine.

2. Plug a test oscillator into the TEST SIGNAL input jack
on the bias circuit board (board #6 on the lower card cage).
This jack accepts a tip-sleeve 1/4" (6 mm) phone plug.

3. Set the oscillator for -20 to -30 dBm output at 10 kHz.

4. Place the BIAS SELECT switch below the TEST SIGNAL jack
in position #1.

5. On the Remote Box, engage the ALL INPUT switch so you can
monitor the test input signal to check that it is actually
present.

6. Now switch the Remote Box to ALL REPRO mode, disengage
the ALL SAFE button, and set every READY/SAFE switch to
Ready mode.

7. Press the RECORD and PLAY buttons to initiate recording of
the 10 kHz test tone.

NOTE: Perform the following 3 steps for all 16 or 24 channels,
one channel at a time. Refer to Figure 4-3, next page.

8. Turn the BIAS control on the audio circuit board counter
clockwise until the indicated VU meter level begins to drop.
If the control is already fully counterclockwise, go on to
step 9.

9. Turn the BIAS control clockwise until the VU meter peaks;
then continue clockwise rotation until the meter indication
is 3 dB below whatever peak reading was obtained.

10. Repeat steps 8 and 9 to re-check the channel's bias
alignment before proceeding to the next channel.

11. When all channels have been aligned for proper bias level,
unplug the test oscillator from the TEST SIGNAL jack.

NOTE: For subsequent bias alignments where the only
change is to a different tape formulation, you need
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not follow this entire procedure. Merely apply 10 kHz to 
the TEST SIGNAL input on any one channel, choose the #2 or #3 
BIAS SELECT switch position, and adjust the corresponding BIAS 
LEVEL control below the switch while tape is recording. In 
this way, all channels are properly biased even though only a 
single channel has been adjusted. 

HI SPEED 
EQ � 
LOW SPEED 
EO � 

BIAS 
� 

AUDIO 

r7 

Figure 4-3. Bias section of audi_o circuit board 
(typical of channels 1-24) 

4.7 RECORD ALIGNMENT 

1. A reel of blank tape should be threaded on the machine.

2. Plug a test oscillator into the tape machine's XL Input
jacks, either directly or via the mixing console bus
outputs.

3. Set the oscillator or console for +4 dBm output (or your
chosen zero VU level) at 700 Hz or 1 kHz.

4. Set the TAPE SPEED switch for the desired position (HI
or LOW), and place the machine in FIX SPEED MODE.

REC 
GAIN@ 

MONI(©) 
HI SPEED 
EO � 
LOW SPEED 
EO � 

BIAS 
� 

Figure 4-4. Record section of audio circuit board 
(typical of channels 1-24) 
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5. The Remote Box should be switched to ALL REPRO mode, the ALL
SAFE button should be disengaged, and all the READY/SAFE
switches should be in Ready mode.

6. Press the RECORD and PLAY buttons to initiate recording of
the 1 kHz test tone.

7. Observe the VU meters, which should indicate O VU. If any do
not, adjust the RECORD GAIN control on the correspondingly
numbered au dio boards as required. (Refer to Figure 4-4).

8. Switch the test oscillator to apply a 10 kHz +4 dBm (or other
zero VU level) tone to the inputs.

9. Observe the VU meters, which should indicate O VU. On each
channel's audio board, adjust the RECORD HI SPEED EQ or RECORD
LOW SPEED EQ as required (in accordance with the tape speed
selected) to obtain a O VU indication for that channel.

10. Switch the oscillator to 15 kHz at +4 dBm (or your chosen zero
VU reference level). The VU meters should be within 1 dB of
0 VU already, but adjust the RECORD HI SPEED EQ or RECORD LOW
SPEED EQ to obtain a precise O VU indication (as per step 9
above).

11. Press the STOP button and engage the Remote Box ALL INPUT
pushbutton.

12. On each channel's audio board, adjust the MONI (monitor)
control as required to obtain a O VU meter indication. This 
matches the input sensitivity of the tape machine to the
output level from the mixing console.

4.8 GAIN STRUCTURE 

Figure 4-5 on the next page is a block diagram of the audio 
signal path for one channel of the 24-track MTR-90 (16 channel 
versions may differ slighly). On it are indicated the nominal 
signal levels in dB (ref. 0 dB = 0.775 V RMS), given a 1 kHz signal 
with NAB EQ at 30 ips. Notice that there is a pad across the line 
input ahead of the transformer. If the transformer is removed from 
the circuit for a "direct" input, a 20 dB pad should be inserted 
between the +4 dBm input source and the MTR-90. 
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LINE TRIM 
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RECORD HEAD DRIVER 
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(BIAS CURRENT= 0.17 mAI 
(AUDIO CURRENT• 1700 mAI 

�-o 
ERASE HEAD 

(ERASE CURRENT•95mA) 

MTR-90 block diagram showing au dio levels, 24-channel model. 
(Based on 1 kHz signal, NAB EQ, 30 ips speed.) 

Page 4-9 



SECTION V. TRANSPORT ALIGNMENT 

5.1 GENERAL DESCRIPTION 

This section of the manual covers electronic and mechanical 
adjustments which affect MTR-9O performance. Many adjustments 
are seldom, if ever, necessary, such as those for the brakes, head 
lifters, and servos. Other adjustments, such as head azimuth, will 
be necessary when playing tapes made on other machines. Hhether 
or not maintenance seems to be needed, it is a good practice to 
check all adjustments periodically. The schedule will depend on the 
amount and type of use to which the MTR-9O is subjected, but we 
would recommend a minimum of once every 6 months or 2,000 hours of 
operation, whichever comes first. 

5.2 HEAD GEOMETRY 

The MTR-9O record and repro heads are mounted to the head 
assembly block via an ingenious system that permits a simple 
2-screw adjustment for azimuth (left-right tilt), without affecting
the zenith (forward-back tilt), wrap (penetration of the head into
the tape path) or head height. This system makes it possible for
OTARI to factory preset the zenith, wrap and height so that no
further field adjustments are required. The only adjustment
recommended is for azimuth, which maintains maximum phase coherency
across the various tracks of the heads, and ensures optimum high
frequency response between record and repro heads.

Refer to Figure 5-1 for the location of the azimuth adjustment 
screws. Repro head azimuth must be checked and adjusted, as 
required, before record head azimuth can be checked. 

REPRO HEAD AZIMUTH 

1. Place a test tape on the transport and connect a dual-trace
oscilloscope to the MTR-9O's channel #2 and #23 outputs (or
channels #2 and #15 or 16 track heads).

2. Set the Remote box to All Repro mode.

3. Play the segment of the test tape containing a 5 kHz tone,
which is used for the coarse adjustment.

4. Using an allen wrench, adjust the repro head for maximum phase
coherence of the two traces. The head may be tilted by
loosening the left-hand azimuth adjustment screw and tightening
the right-hand azimuth adjustment screw an equivalent amount,
or vice-versa.

5. For a fine adjustment, play the segment of the test tape
containing a 15 kHz tone, and again tilt the head as required
for maximum phase coherence of the two traces.
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RECORD HEAD AZIMUTH 

1. Thread a blank tape on the transport; a dual-trace oscilloscope
should be connected to the MTR-9O's channel #2 and #23
outputs (channels #2 and #15 on 16-track heads).

2. The Remote Box should be set to All Repro mode. Prepare to 
record a test tone by setting channels #2 and #23 (or #15) 
to Ready mode, and disengaging the ALL SAFE button. 

3. Connect an audio oscillator to the MTR-9O's channels #2 and
#23 (or #15) inputs, and apply a 5 kHz tone at nominal level
( +4 dBm).

4. Press the RECORD and PLAY buttons to initiate recording, and
observe the output of the repro head on the oscilloscope.

4. Using an allen wrench, adjust the record head for maximum phase
coherence of the two traces. The head may be tilted by
loosening the left-hand azimuth adjustment screw and tightening
the right-hand azimuth adjustment screw an equivalent amount,
or vice-versa.

5. For a fine adjustment, switch the oscillator to 15 kHz,
and again tilt the record head as required for maximum phase
coherence of the two traces. This aligns the record head to
the same azimuth as the repro head, which has been aligned to
the test tape, so the entire system is uniformly aligned.

L EFTTILT PROPER AZIMUTH RIGHT TILT 

- - ,.-, --

I L 
-• 

V 

I I I
-

TILT EXA GGERATED F OR IL LUSTRATING TH E EF F ECT 

Figure 5-1. MTR-9O record and repro head azimuth adjustment. 
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5.3 TRANSPORT COVER PLATE REMOVAL & REPLACEMENT 

The alignment/servicing procedures described in the following 
sub sections of this manual require removal of the transport cover 
plate for access to various components. Due to minor differences 
in construction, this procedure will differ depending on whether 
your MTR-90 is of earlier or later manufacture. For additional 
details, refer to Figure 5-2. 

REMOVAL: 
1. Turn off the MTR-90 power switch.

2. Loosen the four cap head allen screws that secure the head
assembly top cover, lift and set it aside.

3. Unplug the speed select/tape timer readout/reset switch
connector from the deck assembly (the rearmost connector of
these 5 located behind the heads).

4. (Early models only) Loosen the four round head phillips screws
and flatwashers that secure the speed select/tape timer read
out/reset switch bracket to the mounting posts, unplug the
5 associated cables from the adjacent connectors on the deck
plate, lift the bracket, and set it aside.

5. Loosen the four cap head allen screws that secure the head
assembly base cover, lift the cover up and forward so the
cutout clears the head cables (later models), and set it aside.

6. Pull off the knob on the Cue lever, taking care not to
lose the small bronze flat spring which holds the knob
to the shaft of the slide pot.

7. Loosen the 2 cap head allen screws that secure the cue lever
cover plate, lift the plate and set it aside.

8. Loosen the 2 cap head allen screws that secure each of the
swing arm guards, pushing the swing arms back to get clear
access, lift the guards and set them aside.

9. A. Early Machines
Remove both reel turntables. Each is secured to its reel
motor shaft with two recessed allen screws, located at 90 °

to each other. Loosen these screws several turns, then
pull straight up on the turntable to remove it.
B. Later Machines
Remove both reel turntable guard rings (not the turntables).
This is done by removing the three cap head allen acres in
each guard ring, and lifting the ring straight up.

10. Remove the two oval head phillips screws, dress washers,
and nylon flat washers from the rear flange of the transport
cover plate, lift the plate straight up and set it aside.
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a. hold swing arm
up to remove
the guard.

b. release arm to
lift of f cover
plate.

Figure 5-2. Transport cover plate removal. 

Page 5-3a 



REPLACEMENT: 

The transport cover plate should be reinstalled in the reverse 
order of its removal, with the following precautions: 

1 . 

2. 

3. 

Be sure that no loose parts, tools, wires, etc. have been 
left on the deck plate. 

This note is true for all MTR-90's, but in this procedure 
i,t applies to earlier machines: each reel motor shaft has two 
flats ground in it, at 90 ° angles to one another. EACH REEL 
TURNTABLE MUST BE CAREFULLY ALIGNED BEFORE PRESSING IT ONTO 
ITS MOTOR SHAFT. Please refer to Section 5-10 and Figure 5-7 
for details of reel turntable reassembly. 

To avoid stripped threads, do not overtighten the screws 
that secure the swing arm guards. 

<Intentionally Left Blank> 
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5.4 SWING ARM TRAVEL 

(Refer to Figure 5-3.) A finger on the linkage of each swing 
arm restricts swing arm travel when it contacts a felt-padded 
U-bracket screwed to the deck plate. Two phillips screws go through 
oval holes in the bracket; the extremes of swing arm travel may be 
adjusted by loosening these screws and sliding or rotating the 
U-bracket. Check the supply and takeup swing arms, and adjust as 
required. 

1. Make sure the power is off.

2. Adjust the U-bracket so that the distance from the outside of
the roller guide pin bushing and the outside of the deck plate
rib is approximately 65 mm when the swing arm is at the bottom
of its travel (normal resting position with power off).

3. Adjust the U-bracket so that the distance from the outside of
the roller guide pin bushing and the outside of the deck plate
rib is approximately 100 mm when the swing arm is at the top
of its travel (pushed fully toward the rear of the deck
plate). Recheck step (1) above to ensure that the bottom
travel 65 mm dimension has not been changed.

LOOSEN THESE SCREWS 
TO MOVE U-BRACKET ANO 
THUS ADJUST STOPPER FOR 

STOPPER SWING ARM TRAVEL LIMITS. 

0 i:==:;;;:;:t"'l 
Q© 

© 

SWING ARM IS AT 
CENTER OF TRAVEL 

------

0 

DISTANCE TO 
CENTER OF TRAVEL 

NOTE: DISTANCES MEASURED FROM 
FRONT-MOST SIDE OF RIB TO NEAR 
sioE OF SWING ARM BRASS BUSHING 
(AT BASE OF SWING ARM SHAFT). 

RIB OF DECK PLATE CASTING 

82mm 

SWING ARM IS AT 

BOTTOM OF TRAVEL 

6Smm 

SWING ARM IS AT 

TOP Of TRAVEL 

Figure 5-3. Swing arm travel limit adjustment. 
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5.5 TAPE ARMING SOLENOIDS 

NOTE: Before continuing, you should first have performed 
the procedures outlined in Section 5.4. 

(Refer to Figure 5-4.) The tape arming solenoid is the 
smaller one (the solenoid nearest the front of the deck plate) of 
the pair associated with each swing arm. It can be moved back and 
forth after loosening the two phillips screws that secure it 
to the deck plate. Repeat the procedure below for the supply and 
takeup sides of the transport. 

1. Make sure the power is off.

2. Loosen the tape arming solenoid screws.

3. Hold the swing arm at the top of its travel (nearest the back
of the deck plate).

4. Slide the solenoid body toward the center of the deck plate.
The E-retaining ring and rubber washer on the solenoid shaft
should now be separated from the solenoid body.

5. Now slide the solenoid body in the opposite direction until
it just contacts the retaining ring and washer. Tighten
the screws to secure the solenoid.

DOUBLE NUT 

0 

NOTE: SCREWS FOR FF/RWO DAMPING 
SOLENOID ARE ACCESSIBLE BENEATH 
THE DECK PLATE. 

FF/RWD DAMPING 
SOLENOID 

, .. , ,. 

'...,. · .. ) 

@ 

TAPE ARMING 

SOLENOID 

NOTE: FOR TENSION MEASUREMENT, 
ATTACH WIRE LOOP AND PULL IN THE 
DIRECTION INDICATED BY THE ARROW. 

CENTER OF TRAVEL 

NOTE: PLUNGER IN TAPE ARMING 
SOLENOID IS AT BOTTOM OF ITS 
TRAVEL (WASHER FLUSH AGAINST 
SOLENOID BODY!. 

Figure 5-4. Tape arming and fast forward/rewind 
solenoid adjustments. 
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5.6 FAST FORWARD/REWIND DAMPING SOLENOIDS 

(Refer to Figures 5-3 and 5-4. ) The fast forward/rewind 
damping solenoid is the larger one (the solenoid nearest the rear 
of the deck plate) of the pair associated with each swing arm. It 
can be moved back and forth after loosening four phillips screws 
beneath the deck plate. Repeat the procedure below for the supply 
and takeup sides of the transport. 

1. Make sure the power is off.

2. Hold the swing arm at the middle of its range of travel (e.g.,
so the roller guide pin bushing is 82 mm from the deck plate
rib, per Figure 5-3).

3. Inspect the plunger in the damping solenoid. The plunger
will protru de from the solenoid body toward the linkage.
About 3 mm of the plunger should be visible between the body
and the point where the plunger diameter is reduced for mating
with the linkage (Refer to Figure 5-4). If necessary, loosen
the solenoid mounting screws and adjust its position.

5.7 SWING ARM TENSION 

(Refer to Figure 5-4.) When the power is on and the swing arm 
solenoids have been armed, the swing arm tension is solenoid control
led(only in F'.FWD and RWD modes) . The tension of the coil spring 
on each swing arm assembly should be checked periodically, and adjust
ed as required to maintain accurate function. Repeat the procedure 
below for the supply and takeup sides of the transport. 

1. Make sure the power is off.

2. Attach a spring scale to the swing arm post, using a loop
of wire, as shown in Figure 5-4.

3. Pull the scale toward the rear of the deck plate until the
swing arm is in the middle of its range of travel. The
scale should indicate 330 to 400 grams; if not, go to step 4.

4. Loosen the double nut by holding the portion closest to the
support bracket stationary, and unscrewing the other half. Then
adjust the nut as required to obtain 330 to 400 grams tension.

5. Retighten the double nut to lock it in place.

NOTE: When this adjustment is correct, the actual tape tension
between the reel and swing arm should be from 200 to 240 grams,
as measured with a Tentelometer or equivalent gauge.
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5.8 TAPE LIFTER MECHANISM 

(Refer to Figure 5-5.) The two tape lifters are linked 
together, and are thus adjusted at the same time. There are 
three different tape lifter adjustments, all of which require 
tape to be threaded on the transport. It makes no difference 
whether the deck cover plate is removed for these adjustments (on 
earlier machines, however, the reel turntables will have to be 
temporarily re-installed if the cover plate has been removed.) 
Access to the lifter mechanism is obtained by opening the VU 
meter panel. 

1. Thread a reel of tape on the transport, arm the solenoids,
and place the transport in Stop mode. There should be 2 mm
to 3 mm clearance between the tape and the lifters. (If the 
clearance is correct, go on to Step 3.) 

2. Locate the lifter solenoid beneath the deck plate. The
resting position of the tape lifters can be reset by loosening
the 2 phillips head screws that secure the stopper (an
L-bracket) to the bottom of the deck plate, and sliding the
stopper forward or back along the solenoid linkage.

CAUTION: You may be tempted to save time by making the 
following adjustments while power is on. We urge you to use 
great care to avoid electrical shock. Also, avoid touching 
swing arm-related components which, if disturbed, could 
imbalance the servo system and cause tape spillage. It is 
safer to check a measurement with tape moving, then turn power 
off, make an adjustment, and recheck with power on. 

3. Place the transport in Fast Forward or Rewind mode. The
lifters should push the tape about 2 mm away from the
repro head. (If the clearance is correct, go on to Step 5.) 

4. Loosen the double nut on the end of the solenoid linkage by
holding the portion closest to the solenoid stationary, and
unscrewing the other half. Then adjust the nut as required to
obtain the desired clearance when the lifters are extended.

5. Place the transport in Fast Forward mode and allow tape.to
reach full winding speed. Then press the PLAY button and
observe the tape lifters. The tape should be lowered
gently onto the heads; if not, turn the damping adjusting
screw (accessible beneath the deck plate, or from the top
if the deck cover plate has been removed).

NOTE: The airpot adjustment screw has a hex head and can be 
turned with a wrench or a slot-blade screwdriver. Do not 
loosen the larger hex nut which secures the airpot to its 
support bracket. 
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LIFTER SOLENOID 

DAMPING ADJUST 

SCREW 

AIR POT 

0 0 
PHILLIPS HEAD SCREWS 

NOT SHOWN FOR CLARITY 

RETURN SPRING 

LINKAGE TO OTHER TAPE 

LIFTER ASSEMBLY (BOTH 

ADJUSTED AT THE SAME 

TIME BY THIS PROCEDURE) 

LIFTER PIN 

NOTE: Components shown are an "x-ray" view, 
as though seen looking down on the top of the 
deck plate. In fact, only the airpot adjustment 
screw is accessible from the top (with deck 
cover plate removed), while all parts are 
accessible below the deck plate. 

Figure 5-5. Tape Lifter adjustment. 
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5.9 BRAKES 

(Refer to Figure 5-6.) Braking is accomplished primarily 
through servo control of the reel motors. However, additional 
braking, and safety backup in the event of a loss of power, is 
provided by mechanical brakes on the reel motors. A padded shoe 
is spring loaded to close against a cylindrical disc attached 
to the motor shaft: a solenoid holds the shoe away from the disc 
during Play, Record, Fast Forward, Rewind, Cue, and Stop modes. 
Only in Unload mode or when power is off do the brakes engage. 
The mechanism is designed so that the holdback tension on each 
reel is greater than the feed tension (i.e., for the supply reel 
motor, counterclockwise tension is greater than clockwise, and 
vice-versa for the takeup motor.) Repeat the procedure below for 
both the supply and takeup reel brakes. 

1. Turn power off.

2. Seat an empty 10" reel on the reel turntable.

3. Attach a string of approximately 2 feet (70 cm) in length to a
spring scale (spring gauge).

4. Holdback �ension should be between 600 grams and 1 kilogram:
check it by looping the free end of the string from
the spring scale around the reel hub and winding the string
onto the hub,

a) turning the supply reel clockwise or,
b) turning the takeup reel counterclockwise. Then 
c) pull on the spring scale to "unwind" the reel, thus

measuring the holdback tension (Figure 5-6,a).

5. Feed tension should be between 200 grams and 250 grams: check
it by winding the free end of the string from the spring scale
onto the reel hub in the opposite direction of that used to
check holdback tension.

NOTE: The tension adjustment is done with a double nut on each 
brake spring (Figure 5-6,b). These adjustment nuts are 
accessible either by opening the meter panel, or by removing 
the two side cover panels from the MTR-90. 

6. Loosen the double nut by holding the portion closest to the
support bracket stationary, and unscrewing the other half.
Then adjust the nut as required to obtain the tensions
specified in Steps 4 and 5 above.
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A 

©) 

0 
□ 

e 
e 

A: Feed Tension 

B: Holdback Tension 

0: 
□ 

I 
a) Measuring brake tension

NOTE: VIEWED FROM MIDDLE OF MACHINE, 
BENEATH THE TRANSPORT. 

REEL MOTOR __,. 

A 

@ 

SPRING GAUGE 

SEE TEXT FOR PROPER 

TENSION MEASUREMENTS 

TENSION ADJUST 

/
DOUBLE NUT 

b) Brake tension adjustment nut.

Figure 5-6. Brake tension adjustment. 
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5.10 REEL TURNTABLE HEIGHT 

CAUTION: Each reel motor shaft has two flats ground in it, at 
90 ° angles to one another. Two allen-head set screws in the 
reel turntable seat against these flats. Whenever adjusting 
or replacing a reel turntable, IT MUST BE CAREFULLY ALIGNED SO 
THAT BOTH SET SCREWS ARE DIRECTLY IN LINE WITH THE CORRESPON
DING FLATS ON THE MOTOR SHAFT. If a set screw is improperly 
tightened against the rounded portion of the shaft, the 
turntable will be unbalanced and a burr can form that will 
make it extremely difficult to subsequently remove the 
turntable and correct the situation. Costly damage to the 
motor shaft and turntable could result. 

(Refer to Figure 5-7.) The following procedures should be 
performed for both the supply and takeup reel turntables. While 
nominal heights are indicated, some fine height adjustment may be 
necessary to avoid rubbing on swing arm guide rollers; both turn
tables should be within 0.5 mm (.02") of the same height. 

1. Turn power off so that there is less chance the reel motor
shaft will rotate inadvertently during turntable adjustment.

2. Measure the height from the rubber gasket on top of the reel
turntable flange to the nearest point on the deck assembly:

a) On earlier machines the height should be 14.7 mm (0.6") to
the deck cover plate.

b) On later machines, the height should be 2.5 mm (0.1") to
the turntable guard ring.

3. For adjustment, loosen both allen set screws at least two full
turns, and gently lift (or press down) the reel turntable as
required. IF YOU HAVE ANY DOUBT AS TO WHETHER THE SET SCREWS
ARE STILL ALIGNED WITH THE FLATS ON THE MOTOR SHAFT, DO NOT
TIGHTEN THE SCREWS; LIFT THE TURNTABLE COMPLETELY OFF THE
SHAFT AND VISUALLY INSPECT THE ALIGNMENT.

4. When the correct turntable height is achieved, tighten both
set screws moderately and recheck the height. Then firmly
tighten the screws.

14 7mm 

I
REEL TURNTABLE 

DECK COVE A PLATE '-----

DO NOT LOOSEN 
the cap head phillips 
screw that engages the 
slot in the reel hub. 

2Smm 

REEL TURNTABLE � 

GUARD RING 
-======

___. 

a) earlier machines b) later machines

Figure 5-7. Reel turntable height adjustment. 
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5.1 1 REEL TENSION SERVO 

The following adjustments are made with the deck plate 
installed, but without tape. Refer to Figure 5-8. 

UPPER AND LOWER LIMIT ADJUSTMENT 

1. Turn power off, and remove the REEL CONTROL circuit board
(board #1) from the lower card cage.

2. Visually set all trimmers to the center of their travel.

3. Replace the circuit board into slot #1 of the lower card
cage, making sure it is aligned in its guide rails, and
press it firmly into the rear connector.

4. Turn power on.

5. Hold the takeup swing arm all the way at the top of its travel
(e.g., toward the rear of the deck plate).

6. Use a small screwdriver to adjust the T.UP UPPER trimmer
(third from the top of board #1) until the green LED beneath
it just turns on.

7. Allow the swing arm to return to the bottom of its travel:
make sure the guard ring does not interfere with the arm moving
all the way down (toward the front of the deck plate).

8. Adjust the T.UP LOWER trimmer (fourth from the top of board
#1) until the yellow LED beneath it just turns on.

9. Repeat Steps 5 through 8 for the supply swing arm, adjusting
the SUP UPPER and SUP LOWER trimmers (next to bottom and
bottom on the circuit board).

CENTER POSITION AND GAIN ADJUSTMENTS 

1. Place a small piece of polystyrene foam in the bottom of each
swing arm slot (at the guard ring) to prevent the arms from
dropping into disarm position.

2. Turn power on, arm the solenoids by pushing both swing arms
to the top of their travel, and press the STOP button. Both
swing arms should drop against the foam, and the reel motors
should spin.

3. Hold the takeup swing arm at the center of its travel, and
adjust the T.UP POS (position) trimmer (top on circuit
board #1) so the takeup reel motor stops spinning and
begins to reverse direction.
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4. Repeat the procedure for the supply swing arm, adjusting
the SUP POS trimmer on circuit board #1 until the supply
reel motor reverses direction.

5. Hold the takeup swing arm all the way up to the top of its
travel (toward the rear of the deck plate), and adjust the
T.UP GAIN trimmer (sixth from top on circuit card #1) until
the takeup reel motor just begins to slow down.

6. Repeat Step 5 for the supply swing arm, adjusting the
SUP GAIN trimmer.

Figure 5-8. 

1 

T.U' 

POS. � 

GAIN� 

UPPER 

LOWER 

SU' 

POS. � 

GAIN@ 

UPPER 

0 

(Q) 
LOWER 

REEL@
CONTRO_L __ 

Reel control circuit board (board #1) front panel 
adjustments. 
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TAPE TENSION CHECK 
1. Load a 10 inch reel of Scotch 250 tape onto the transport,

with tape evenly distributed between the supply and takeup
reels.

2. Use a Tentelometer to check the tension on the portion of
tape between each swing arm and its adjacent reel. The
tension should be between 280 grams and 340 grams.

3. If the deviation from the above specification is less
than ±20 grams, you can use the POS (position) trim
mer(s) to correct the tension.

4. If the tension is more than 20 grams out of spec, DO NOT
RESET THE POSITION TRIMMERS. Instead, the swing arm spring
must be readjusted (Refer to Section 5-7).

REEL MOTOR TRACKING OF CAPSTAN 
1. Turn power of f and disconnect the capstan motor (unplug the

UNIVERSAL MATE-N-LOCK ffl connector to the left of the capstan
motor beneath the deck plate).

2. Turn power on, and with tape threaded, place the machine in
Rewind mode.

3. Using your hand, give the capstan roller a spin counterclock
wise. Adjust the ceramic power resistor located under the
supply swing arm solenoids (Refer to Figure 5-9) so that the
tape crawls very slowly onto the supply reel (about 5 ips).

4. Place the machine in Fast Forward mode, spin the capstan
clockwise, and adjust the power resistor under the takeup swing
arm solenoids so that tape crawls slowly onto the takeup reel.

5. Press STOP button, turn Power Off and connect the capstan motor.

FINE ADJUSTMENT OF POSITION AND GAIN 
1. Place the machine in Rewind mode. If there is any slippage of

tape on the capstan roller, adjust the SUP POS trimmer on
circuit board #1, turning it slowly clockwise until the slip
page is eliminated (Refer to Figure 5-8). Wind time for a 10
inch reel of 1.5 mil tape should be less than 120 seconds.

2. Place the machine in Fast Forward mode. If there is any slip
page of tape on the capstan roller, adjust the T.UP POS trimmer
on circuit board #1, turning it slowly counterclockwise until
the slippage is eliminated.

3. If any swing arm instability or jitter is noted at this time,
slightly reduce that swing arm's GAIN trimmer (e.g., SUP GAIN
or T.UP GAIN on circuit board #1) to eliminate the problem.
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Fi gure 5-9. Reel motor ceram ic power resi stor locat ion beneat h 
transport (sup ply side shown from front). 
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5.12 CAPSTAN SERVO 

NOTE: In this Section of the manual, refer to the following 
illustrations: 
Figure 5-10 for capstan tachometer adjustment, 
Figure 5-11 for capstan control circuit card adjustments, 
Figure 5-13 for miscellaneous capstan waveform references. 

NOTE: The circuit board edge connectors have 50 pins on each 
side of the board. The II A II side has components on it, the II B 11 

side has the metal guard plate. Most 11 A 11 and 11 B 11 pins with
the same number are interconnected so, unless otherwise 
indicated, it makes no difference which side of the edge 
connector you use as a test point. Use care to avoid shorting 
adjacent leads of integrated circuits (ICs) or other components. 

1. Turn power off.

2. Unplug the Capstan Control board (#2), and replace it with the
service extender board (plug the board into slot #2 in the
lower card cage). Now plug the Capstan Control board onto
the extender board.

3. Turn power on.

4. To check the output of the capstan photocell tach assembly,
connect a dual-trace oscilloscope to pins 3 and 5 of the
Capstan Control board edge connector. (Refer to Figure
5-10, a). The signal at pin 3 should lead that at pin 5 by
90 ° when tape is moving forward. If it does, go on to Step 6.

5. If necessary, the position of the capstan tach assembly can be
adjusted to meet the above specification. (Refer to Figure
5-10, b). The tach assembly is accessible by opening the
meter panel and removing the capstan motor, on the takeup
side of the head assembly. (Do not confuse this small circuit 
board attached to the front of the capstan motor with the 
tachometer roller and related circuitry located onthe supply 
side of the head assembly.) 

6. (Refer to Figure 5-11.) Turn the capstan by hand, and adjust
the 5 kohm trimmer VR 5 so that the output of inverter IC 4,
pin 6 is a square wave with a 50% duty cycle. There should be 
a 90 ° phase shifted square wave at pin 4 of the same IC;
if this phase relationship is correct, the signal at flip-flop
IC 13, pin 6 should be high with the capstan being turned
forward (clockwise), and low when the capstan is turned in the
reverse direction.
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Approx. 

• I 
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I 

I�/\ f' TACH No.1 50Vp-p
CJ&TV 

I\ n f\ -J---l--",---1-v -----4----v-l-- TACH No.2 

OUTPUT OF CAPSTAN TACHOMETER 

a) output waveform

b) Location of the capstan tachometer PC board

Figur e 5-10. Capstan tachometer adjustment. 
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VR 2 PLAY DAMP 

VR l PLAY GAIN 

3 FAST GAIN 

4 FAST DAMP 

IC 18 

IC 12 

IC 13 

IC 6 

VR 5 

IC 4 

CONN. AB PIN 5 

Figure 5-lla. Capstan control circuit board, adjustments 
and check points 
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F.FWD, REWIND
SPEED TRIMMING

VR 1 PLAY GAIN 
VR 2 PLAY DAMP 
VR 3 FAST GAIN 
VR 4 FAST DAMP 
VR 7 CUE STOP 

TP 7 
GROUND 
TP 8 

POS. ADJ 

VR 8 F.FWD, 
REWIND 
SPEED ADJ. 

TP 3

VR 6 F.WIND 
START TIME 

TP 5

TP 6 

TP 4

TP 2 

VR 5 TACH. 
DUTY ADJ. 

TP 1 

Figure 5-llb. Capstan control circuit board, adjustments 
and check points (Later board) 
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5.13 FAST WIND MODES 
FAST WIND GAIN 
1. The Capstan Control board should still be attached to the

extender board, and power should be on. There should not
be any tape loaded on the transport.

2. Arm the servos by pushing both swing arms to the top of their
travel and pressing the STOP button. The tension arm should be 
kept at middle position by placing a jig in its slot. 

3. Connect an oscilloscope or frequency counter to IC4, pin 6
(Fig. 5-11) .

4. Place the machine in Fast Forward mode, and turn the FAST GAIN
control clockwise (trimmer VR 3 on the Capstan Control board).
As you turn the control, note that the frequency increases
rapidly to about 44 kHz, then continues to rise more slowly to
about 50 kHz, which is the upper range of possible adjustment
(Refer to Figure 5-12, a).

5. Now turn the FAST GAIN control counterclockwise to just before 
the point where the frequency begins to drop rapidly (about
44 kHz).

6. Compare the frequency in Rewind mode to that just measured in
Fast Forward. if there is a difference of more than about
2 kHz, then the fixed build- out between IC 33, pin 3 and the
negative power supply rail (Refer to Figure 5-12, b) should
be changed slightly to bring the frequencies within tolerance.
Normally, this procedure is necessary only when replacing the
entire Capstan Control circuit board.

+lSV 

100K 

SK TO 10K 

(EXPERIMENTALLY 

DETERMINED) 

100K 

10 kHz 20 kHz 

LOW LEVEL 

a) waveform reference

100 K 

VR9 
20K 

lOOK 

b) circuit schematic

30 kHz 40 kHz 41 kHz 

-- HI LEVEL 

Later Model 

6 

-15V 

Figure 5-12. Fast mode gain adjustment. 
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FAST WIND START TIME 
1. Connect an oscilloscope to monostable IC 12, pin 6.

2. Place the transport in Fast Forward mode.

3. Adjust trimmer VR 6 on the Capstan Control board so that the
duty cycle of the output wave becomes 100% (DC at the "high"
level).

4. Press the STOP button, place a roll of tape onto the supply
reel turntable, and thread the tape onto the takeup reel.

5. Use a stop watch, timer (or the CB-107 Auto Locator stop watch)
to measure the time it takes to reach full winding speed when
you press the FAST FORWARD button. The time should be no more
than 5 seconds, and there should be no slippage across the
capstan surface in any mode. (If slippage is observed, refer
to Section 5-11. )

FAST WIND DAMPING 
This adjustment is not critical and the FAST DAMP control on 

the Capstan Control board (trimmer VR 4) normally can be left at the 
center of its travel. If, after the other fast winding adjustments, 
overshoot is noted in the operation of the CB-107 Auto Locator unit, 
this damping control can be adjusted to eliminate the problem. 

5.14 PLAY SERVO 

1. The Capstan Control board should still be on the extender,
power should be on, and tape should be loaded on the transport.

2. Connect an oscilloscope to IC 18, pin 12.

3. Set the Speed to 30 ips, and press the PLAY button.

4. Adjust the PLAY GAIN control (trimmer VR 1 on the Capstan Con
trol board) so that an approximate 50% duty cycle is observed;
then set the control one turn clockwise from that point.

5. With tape still playing at 30 ips, turn the PLAY DAMP
control clockwise (VR 2) until the waveform becomes unstable
and the takeup swing arm just oscillates (jitters back and
forth). Reduce the damping about 1 turn below this point so
the swing arm stabilizes.

6. Check the start time from stopped tape to 30 ips play mode.
It should be less than 1 second (typically 650 milliseconds),
with very little overshoot. If excessive overshoot is noted,
reduce the gain setting slightly.

NOTE: An excellent method of checking overshoot is to listen
and look at the output of any channel of the MTR-90 while
playing a 1 kHz test tape.
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Appro><. 
600 nanoseconds 

__n_Jl__JL at IC 12, pin 10 

104 microseconds 
(208 /.I sec for low speed) 

a) Clock for play mode (high speed), at IC 12, pin 10.

Approx. 5V P-P sine wave 

b) Tach signal, at connector AB 3,5.

jitter 

w 
Adjust VRS for a 50% duty cycle 
(equal width positive & negative pulses) 

c ) Tac h s i g n a 1 , at IC 4, pin 6 . ( TP 3 ) 

Approximately 
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/
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\ 
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(208 /.I sec. for low speed) 

d) Tach signal, at IC 19, pin 3.

Figure 5-13. Waveform references for checking the 
capstan control circuit board. 
(TPl to TP8 are for later board. Refer to Fig.5-llb.) 
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(Figure 5-13, continued) 

almost 50% duty cycle 

104 u sec. 

(208 u sec. for low speed) 

e) Phase comparator output, at IC 18, pin 2 or 12. (TP4)

+15V --- -

-15V -

f) Wave shaper, at IC 27, pin 6.
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-15V -------------------------

h) Compensation network, at IC 33, pin 6. (TP7)
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(Figure 5-13, continued) 
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-30 V -------------------------

i) DC amplifier output, at connector AB 31.(TPl)
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at IC13, pin 3 
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j) Direction sensor output with tape moving
forward (play, fast forward, forward cue).
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ov 
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ov 

k) Direction sensor output with tape moving in
reverse (rewind or reverse cue).

almost 50% duty cycle 

m 

25 u sec. 
(Approx.I 

1) Clock for fast forward/rewind mode, with tape
moving, at IC 23, pin 6.
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(Figure 5-13, continued) 
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SECTION VI. OPERATION 

6.1 GENERAL 

The following procedures are based on the assumption that the 
MTR-90 has been installed and checked for proper functions, as per 
Sections II and III, and that it has been properly aligned as per 
Sections IV and V of this manual. It is further assumed that a 
suitable mixing console, monitoring system, and any other ancillary 
equipment are ready for recording and playback, and that the MTR-90 
power is on. 

We recommend situating the Remote Box (and optional Auto Locator) 
in a convenient location near the mixing console. If you wish to 
review control functions and locations, refer to Figures 6-1 and 
6-2.

CAUTION: The reel motors are capable of delivering substantial 
torque, and could present a danger if hands or clothing 
become entangled in the reels or tape path. IT IS IMPERATIVE 
THAT YOU NOT PRESS THE SWING ARMS directly when tape is 
threaded. To shuttle tape back and forth slowly, DO NOT 
attempt to move the reels by hand. Instead, place the 
transport in STOP mode and turn the top of the capstan by 

hand, or press the MTR-90 CUE button and move the adjacent 
Cue slider. 

NOTE: If your MTR-90 is set up with a 16-track head assembly, 
disregard all Remote Box switches for channels 17-24. 

ALL SAFE 
0 ... □

Lj=_Q���QQQQ6�����Q����QQQQ� 
ALL 

Q INPUT 

ALL 
Q SEL-REP 

ALL 
Q REPRO 

INDIVIDUAL 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

LI 
INPUT 

SEL-REP 

REPRO BBBBBBBBBBBBBBBBBBBBBBBB 

� 
HI I.OW 

0 0 

SPEEO MOOE 
FIX VARI EXT 

0 0 0 

Figure 6-1. 

[D I-�· I ·� I : I ,.:,1
CUE 

0 
CB·104 REMOTE CONTROL BOX 

Remote Box features. 
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6.2 RECORDING INITIAL TRACKS 

1. Thread a blank 2" tape on the transport.

2. To take up all slack and pull up the swing arms to their
"click" stops, hand rotate the supply reel clockwise and the
takeup reel counterclockwise.

3. Press the STOP button to initialize the servos, place the tape
under constant tension, and ready the machine for other
functions.

4. Select the desired TAPE SPEED, HI or LOW. Unless there is some
special application, you will probably choose the FIX(ed) SPEED
MODE.

5. Zero the Tape Time Counter (or do this after step 10 below).

6. Apply signal to those inputs of the MTR-90 corresponding to the
tracks you wish to record.

7. On the Remote Box, press the ALL INPUT button.

8. On the Remote Box, disengage the ALL SAFE button (adjacent LED
off), and move up the READY/SAFE levers for those tracks you
wish to record. The LEDs above these levers �ill flash.

9. Adjust the mixing console bus levels so the MTR-90 meters,
are peaking no higher than -3 to O VU. The peak indicator
LEDs, which are set to turn on the instant the signal exceeds
0 VU by 6 dB, should only flash occasionally.

NOTE: If a linear compander noise reduction system is in use
(i.e., dbxm ), the meter deflection on the MTR-90 should be less
than that on the console due to the noise reduction encoding.

10. Before recording program, it may be a good practice to record a
series of reference test tones at the head of the tape for
playback alignment. Use 700 or 1 kHz, 100 Hz, 10 kHz and 15 kHz
at the O VU reference level. If a noise reduction system is
being used, also record test tone (the test tones need not
be noise reduction encoded).

NOTE: You should be monitoring the output of the tape machine
(which will be the same as the input to the machine), rather than
the bus output of the mixing console.

11. When you are ready to record, press the PLAY and RECORD buttons
on the MTR-90 or the Remote Box. The Ready/Safe LEDs will stop
flashing and instead remain on, indicating the selected tracks
are recording.
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12. To cease recording on all tracks, press the STOP button, the
PLAY buttons, or the ALL SAFE button. To cease recording on 
only certain tracks and continue recording on others, move
their READY/SAFE levers down to Safe position.

6.3 PLAYBACK OF INITIAL TRACKS 

1. Rewind the tape.

2. On the Remote Box, engage the ALL SAFE button to prevent any
possibility of inadvertent erasure should the RECORD button be
accidentally pressed.

3. On the Remote Box, engage the ALL REPRO button. This saves
time, but if you wish you can engage the INDIVIDUAL button
and switch each individual track to Repro mode.

4. Press the PLAY button to roll tape. You should now be monitor
ing the previously recorded tracks.

5. Press the STOP button.

6. Assuming you wish to record additional tracks, rewind the tape.

6.4 SEL-REP RECORDING (OVERDUBBING) 

The intent of Sel-Rep recording is to monitor previously 
recorded tracks while simultaneously recording one or more additional 
tracks. To avoid the time delay between the record head and the 
reproduce head, the previously recorded tracks must be played back 
from the record head. 

A variation of this technique involves an insert (punch-in) of new 
recording to replace or add onto a previously recorded track. This 
method is discussed in Section 6.5, SEL-REP RECORDING (PUNCH-INS). 

NOTE: For rehearsal of an overdub, see Section 6.6. 

1. Press the ALL SEL-REP button.

2. Disengage the ALL SAFE button (adjacent red LED off).

3. On those tracks you wish to add new material, set the READY/
SAFE switches to Ready mode (red LED above flashes).

4. On all other tracks (those you wish to protect from erasure),
set the READY/SAFE switches to Safe mode (red LED above is off).

NOTE: When tape is STOPPED, you will be monitoring the
input of any tracks set to Ready mode. (This is true unless
the optional STOP STAND BY switch on the transport control
board, #3, is of f. See Section 2.2, 2d).
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5. Press the PLAY and RECORD buttons to begin the overdub.
You will now be monitoring the input on those tracks being
recorded, and the tape from the record head and sync amps on
those tracks not being recorded.

6. To end the overdub, press the STOP button. As a further
precaution, engage the ALL SAFE button, preventing any
accidental erasure of those individual tracks set to Ready
mode.

6.5 SEL-REP RECORDING (PUNCH-INS) 

This technique permits you to monitor the various tracks, 
including the track or tracks upon which you will be recording. 
At the instant you enter recording (punch-in), the monitoring of 
the tracks being recorded switches from the record head to the 
input electronics. 

NOTE: For rehearsal of a punch-in, see Section 6.6. 

1. Press the ALL SEL-REP button.

2. Disengage the ALL SAFE button (adjacent red LED off).

3. On those tracks you wish to do the punch-in (make an insert),
set the READY/ SAFE switches to Ready mode (red LED above
flashes) .

4. On all other tracks (those you wish to protect from erasure),
set the READY/SAFE switches to Safe mode (red LED above is off).

NOTE: When tape is STOPPED, you will be monitoring the
input of any tracks set to Ready mode. (This is true unless
the optional STOP STAND BY switch on the transport control
board, #3, is off. See Section 2-2, 2d).

5. Press the PLAY button and monitor the tape. You will now be
listening to all tracks via the record head and sync amps.

6. At the instant you wish to make the punch-in, press the
RECORD button. BEST RESULTS ARE OBTAINED BY PUNCHING-IN
IN A PAUSE ON THE TRACKS YOU ARE RECORDING (on the off-beat).
You will now be monitoring the input on those tracks being
recorded, and the tape from the record head and sync amps on
those tracks not being recorded.

NOTE: There is a very short delay from the instant you press
the RECORD button to the initiation of recording, due to the
gapless punch-in feature.
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7. To end the punch-in:

A. If you wish to end the insert, but continue monitoring
the tape for a second punch in, press the PLAY button.

B. If you are done with all punch-ins for now, press the
STOP button. As a further precaution, engage the
ALL SAFE button.

6.6 REHEARSAL OF OVERDUBS AND PUNCH-INS 

In the overdub and punch-in procedures discussed in Sections 
6.5 and 6.6, there was no way to monitor the new input signal unless 
and until the machine was actually recording. It may be desirable 
to do "dry runs." That is, rehearse the overdub or punch-in by 
playing previously recorded tracks through the record head and sync 
amps, and by monitoring the input of the tracks on which you will 
be recording. The method is explained below. 

1. Press the INDIVIDUAL button so the individual track function
selectors can be operated.

2. Engage the ALL SAFE button (adjacent red LED On). The position
of the individual READY/SAFE switches is not significant in
this step (although they may be preset in accordance with the
intended overdub or punch-in, if so desired.)

3. For those channels on which you wish to monitor the input, move
the INPUT/SEL-REP/REPRO selector switch to Input position.

4. For all other channels, set the selector switch to Sel-Rep
position.

5. To rehearse an overdub, press the PLAY button. You will now
be monitoring input of all rehearsal tracks, and playback
from the record head and sync amp on all other tracks.
To end the overdub rehearsal, press the STOP button.

6. To rehearse a punch-in, press the PLAY button and the ALL
SEL-REP button. You will now be monitoring playback of
all tracks via the record head and sync amp. At the instant
the punch-in would be initiated, press the INDIVIDUAL button,
and the rehearsal tracks will switch to input.
To end the punch-in rehearsal:

A. If you wish to end the "insert," but continue monitoring
the tape for a second punch-in rehearsal, press the PLAY
button.

B. If you are done with all punch-in rehearsals for now,
press the STOP button.
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6.7 MIXDOWN 

The procedure for mixdown is the same as for playback of 
initial tracks (Section 6.3). Be sure to use the reproduce 
head (Repro mode), rather than the record head (Sel-Rep mode) 
for utmost quality. 

6.8 USE OF THE CUE BUTTON AND SLIDER 

1. The CUE button performs several functions:

A. When the machine is in Stop mode, pressing CUE on the
MTR-90 (not on the Remote Box) activates the adjacent Cue
slider. The slider can then be moved back and forth to
shuttle tape between the supply and takeup reels for
locating cue points, matching edit points, and so forth
(Remote Box in Repro or Sel-Rep/Safe mode). The actual
tape speed is proportional to the displacement of the
slider from its center position.

To exit this mode, press STOP.

NOTE: If the head shields are up, and you wish to see
the tape as it passes over the heads, press the SHIELD
button on the MTR-90.

B. The above mode can be used for very fast or slow playback
of a tape, beyond the ±20% allowed by the Pitch control,
as described in Section 6.9.

C. When the machine is in FAST FORWARD OR REWIND mode,
pressing CUE on either the MTR-90 or the Remote Box
retracts the tape lifters. It is then possible to
audibly detect the beginning or end of a tape.

CAUTION: When using the fast Cue mode (early model), the 
console's monitor output volume should be turned down to 
avoid damage to tweeters due to excessive high frequency 
energy. (Later model is provided with cue mute.) 

6.9 USE OF VARIABLE SPEED MODE 

1. The SPEED MODE switch may be set in VARIABLE position for
either recording or playback, and the actual tape speed can
then be adjusted with the PITCH CONTROL over a range of at
least ±20% (±2 tones, approximately). The actual tape speed
can be calculated by multiplying the 15 ips or 30 ips (LOW or
HIGH) base speed selected by the percentage of variation
indicated on the PITCH CONTROL digital readout, and adding or
subtracting that value from the base speed.
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2. Variable speed can be used to "tune up" new or old tracks
during overdubs (see pitch chart on top plate of the MTR-90 ),
to change tempos, to bring a song into a vocalist's range,
to squeeze or stretch a program to fit a particular time
slot, etc.

6.10 USE OF AN EXTERNAL SPEED RE FERENCE 

A� external clock (reference oscillator) can be used to control 
the speed of the MTR-90 capstan motor. ·when the SPEED MODE switch 
is set to EXT position, a suitable input signal must be connected to 
the EXT CLOCK input connector (9 pin D connector on the MTR-90 
rear panel). The reference frequency is 9,600 Hz, and should be 
at TTL level (0 V low, +5 V high), approximately a 50% duty cycle; 
a sine wave source may be used, at a level of about 10 V P-P. 

When the external reference is in use, the MTR-90 HIGH/LOW 
SPEED SELE CT switch still operates, although the two speeds selected 
will vary from 15 and 30 ips in proportion to deviations of the 
clock input from the reference frequency. 

When using SMPTE time code synchronizers, the SMPTE-C UE 
slide switch (on the back of the upper card cage mother board near 
the #24 card connector) should be turned on. I f  the MTR-90 is 
being used for 16 track operation, a jumper cable will have to 
be installed to join the 3-pin Molex connector adjacent to this 
switch to a similar connector on the same circuit board, located 
between the #16 and #17 card connectors. 

For a BTX Model 4500 synchronizer, only the MTR-90 external clock 
input is used. For a BTX Model 4600, the MTR-90 Auto Locator input 
is also used (the Auto Locator is normally disconnected when 
using a time code controller, so no special adapters are required). .--
D etailed information on the use of time code synchronizers with the 
MTR-90 will be available from the manufacturer of that equipment, 
or you can contact OTARI .  

ABOUT SMPTE LOCATION CONTROL AND SYNCHRONIZATION 

SMPTE is an acronym for the Society of Motion Picture and 
Television Engineers. The SMPTE time code is a standard digital 
coding technique for identifying the location of an audio or video 
tape; coding is done in hours, minutes, seconds and frames (24 
frames/sec. for film or 30 frames/sec. for video). A time code 
generator is used to record code onto one track of the tape. A 
time code controller can then read the code from two or more tape 
machines, and, by also servo controlling the reel motors of 
those machines, bring them to specific cue points. A time code 
synchronizer further controls the capstan motors to keep both of 
the machines running synchronously. These techniques can be used to 
obtain more tracks of recording, to mix audio in sync with video or 
film images, to make complex edits per user-selected programs, etc. 
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7.1 GENERAL 

SECTION VII. AUTO LOCATOR 

The OTARI CB-107 Auto Locator is designed specifically 
for the MTR-90. It contains a microcomputer for sophisticated, 
precision control of tape motion without overshoot. A tape time 
memory stores up to 10 cue points (11 cues if zero search is also 
considered), and there is an independent digital stop watch built 
in. Each memory and readout can accommodate times of up to 99 
minutes, 59 seconds. In addition to special Auto Locator functions 
such as Search, Zero Search, Zero Set, Shuttle and Auto Rewind 
(described in subsequent paragraphs), there is a duplicate set of 
tape motion pushbuttons like those on the Remote Box and transport. 

NOTE: The CB-107 Auto Locator should be installed as 
detailed in Sections 2.4 and 2.5. Bracketed numbers in 
this Section (e.g., TAPE TIME [l]) refer to the callouts in 
Figure 7-1, unless otherwise stated. 

All function buttons [15 through 20] have 2-level illumination: 
dim normally, bright when selected. In addition, certain buttons 
indicate an "error" by flashing when an impossible function is 
requested. The 10 numeric buttons (0-9) and the adjacent buttons 
are not illuminated: when describing these features, we use the 
terms "key" and "button" interchangeably. 

Sub sections 7.2 through 7.16 are brief descriptions of the 
front panel features of the Auto Locator, intended to accompany 
Figure 7-1. Following this, some of the more common functions are 
discussed in greater detail, with examples. Lastly, a procedure is 
given for adjusting the speed reference levels (a simple maintenance 
operation that is seldom required). 

<Intentionally left blank> 
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7.2 TAPE TIME 

The Tape Time readout [l] displays the elapsed time of the tape 
relative to the same zero point shown on the MTR-90 readout, or. 
any other point on the tape, such as the begining of a "take." 

1. To Zero the Tape Time at the location of the tape currently in
front of the heads, press the adjacent RESET button [2].

2. To offset the Auto Locator Tape Time readout from the MTR-90
readout, select a Locate Time [3] and press the Shift Left
button [10].

3. To correlate the Tape Time with the MTR-90 readout, press the
keyboard's LOAD button [11], or the SEARCH ZERO button [16].

7.3 LOCATE TIME 

The Locate Time readout [3] displays the location you wish to 
reach on the tape when you press the SEARCH [16], SHUTTLE [17] or 
AUTO REWIND [18] buttons. 

1. Locate Time can be entered directly from the keyboard numerals
[ 9 J, or .•.

2. Locate Time can be recalled from previously stored cues using
the RCL button [14] and any of the 10 numeric addresses [9],
or ...

3. Locate Time can be "Copied" from the Tape Time readout by 
pressing the Shift Right key [12].

4. The adjacent RESET button [4] zeroes the Locate Time.

7.4 STOP WATCH 

The Stop Watch is independent, and has no interaction with any 
other Auto Locator function or MTR-90 function. Its readout [5] 
displays up to 99 minutes, 59 seconds. 

1. To start the watch from Stop mode, press START/LAP [6].

2. To take a "lap" time, press START/LAP again, freezing that
interim time on the readout while the watch still counts
internally. To return to the elaspsed time count, press
START/LAP once more.

3. To stop the counting and display final time, press STOP
[7]. If STOP is pressed while a lap time is displayed, the
readout will change and display the final time.
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4. To zero the watch, press RESET [8]; if pressed while the
watch is counting, this also stops the count.

7.5 KEYBOARD NUMERALS 

The keyboard buttons [9] numbered O through 9 have two 
functions: they can be used to enter a Locate Time or they can 
address the 10 memory registers. The keyboard is temporarily 
disabled while the machine is performing a Search, Zero Search, 
Shuttle or Auto Rewind function. 

NOTE: It is impossble to enter a Locate Time with a numeral 
of 6 or higher in the second digit from the right of the 
readout, since this would indicate 60 or more seconds and 
should be entered in minutes. 

7.6 SHIFT LEFT AND SHIFT RIGHT 

The Shift Left button [10] copies whatever time is shown in 
the Locate Time readout and also displays it in the Tape Time 
readout. Conversely, the Shift Right button [12] transfers the 
Tape Time to also become the Locate Time. 

7.7 LOAD 

The LOAD button [11] changes the Tape Time readout to display 
the same tape time shown on the MTR-90 readout. In other words, 
it resets the Auto Locator Tape Ti@e to correspond to the actual 
time shown on the transport. 

7.8 MEMORY STORE 

The STO button [13] is used to memorize the time displayed in 
the Locate Time readout. Up to ten different times can be memorized 
at once. Memory is volatile, meaning it is not saved after the 
power is turned off. 

1. To store a given cue, display the time in the Locate Time
readout, either by direct entry with the numeric keys [9] or
by using the SHIFT RIGHT button [12] to move the Tape Time to
the Locate Time read out.

2. Press the STO button [13], and then press any one of the 10
numeric keys [9]. The number pressed, 0 through 9, becomes
the "address" where the Locate Time is stored.

3. To store a second cue, repeat Steps 1 and 2 using a different
numeric address. If the same address is re-used, the
previously stored time will be replaced by the new entry.
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NOTE: Tape Time can be "captured" "on the fly," while 
tape is playing or recording, by pressing SHIFT RIGHT at 
the exact instant you want to capture, then pressing STO 
followed by a numeric address. 

7.9 MEMORY RECALL 

The RCL button [14] is used to retrieve a time which was 
previously stored, and display in the Locate Time readout. When 
the machine is first turned on, all addresses are initialized so 
they contain 00.00. 

1. To recall a given cue, press the RCL button [14], and then
press the numeric key (O through 9) which identifies the
"address" where the time was stored. The time will display
on the Locate Time readout, and will also remain in memory.

2. To recall another cue, repeat Step l; it is not necessary
to first reset the readout since the recalled time will
replace any previously displayed Locate Time.

7.10 ZERO SET 

The ZERO SET button [15] is used to automatically zero both 
the MTR-90 and the Auto Locator Tape Time readouts at a specific 
point on the tape. 

1. To mark the point (or points) on the tape where you wish
to have the Tape Time become zero, record one or two seconds
of a 1 kHz tone at O VU level on track 1 (Fixed speed at 15 ips
or 30 ips) .

2. Make sure channel 1 of the Remote Box is set for Repro mode.

3. Press the ZERO SET button [15]; the transport will enter
Play mode (or will continue if already in Play mode). Then,
as soon as the Auto Locator detects the 1 kHz tone on track 1,
the transport will stop, and both the Tape Time readouts on
the MTR-90 and Auto Locator will both be zeroed.

7.11 SEARCH ZERO 

Pressing SEARCH ZERO button [16] causes the MTR-90 to return 
at fast winding (or rewinding) speed to the 00.00 actual Tape Time 
shown on the transport readout. There are three variations of 
Zero Search mode. 

NOTE: If the Auto Locator Tape Time readout has been changed 
to a zero different from the MTR-90, it will be reset to match 
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the MTR-90 the moment ZERO SEARCH is pressed. Zero Search 
always looks for the zero of the MTR-90 display. 

1. Pressing ZERO SEARCH [16] will rewind tape to zero Tape Time
and then stop the transport.

2. Pressing ZERO SEARCH and then PLAY [20] causes the PLAY button to
flash bright and dim; tape rewinds to the zero Tape Time and
then enters Play mode.

3. Pressing ZERO SEARCH and then PLAY and RECORD [20] causes the
PLAY and RECORD buttons to flash bright and dim; tape rewinds
to zero Tape Time and then enters Record mode.

NOTE: Zero Search/Play or Zero Search/Record modes only work 
when the Auto Locator's PLAY (or PLAY and RECORD) button is 
pressed. Pressing these buttons on the Remote Box or MTR-90 
ends the search and immediately causes the machine to enter 
Play or Record mode. 

4. To end ("abort") a Zero Search, press STOP, REWIND, or FAST
FORWARD on the Auto Locator [20], or their counterparts
or the PLAY button on the Remote Box and MTR-90.

7.12 SEARCH 

Pressing the SEARCH button [17] causes the MTR-90 to fast 
wind (or rewind) the tape until the Auto Locator Tape Time matches 
that shown on the Locate Time readout [3]. There are three varia
tions of SEARCH mode: 

1. Pressing SEARCH [17] will move tape to the Locate Time and
then stop the transport.

2. Pressing SEARCH and then PLAY [20] causes the PLAY button to
flash bright and dim; tape fast winds to the Locate Time and
then enters Play mode.

3. Pressing SEARCH and then PLAY and RECORD [20] causes the PLAY
and RECORD buttons to flash bright and dim; tape fast winds to
the Locate Time and then enters Record mode.

NOTE: The Search/Play or Search/Record modes only work when
the Auto Locator's PLAY (or PLAY and RECORD) button is pressed.
Pressing these buttons on the Remote Box or MTR-90 ends the
search and immediately causes the machine to enter Play or
Record mode.

4. To end ("abort") a Search, press STOP, REWIND, or FAST
FORWARD on the Auto Locator [20], or their counterparts
or the PLAY button on the Remote Box and MTR-90.
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7.14 SHUTTLE 

Pressing the SHUTTLE button [18] causes the MTR-90 to "remember" 
the current Tape Time displayed on the readout, and to enter (or 
continue in) Play mode until the Locate Time is reached. Then the 
tape automatically rewinds to the point where SHUTTLE was first 
pressed, and again plays. This cycle continues until you exit 
Shuttle mode, as explained below. Shuttle is helpful for replaying 
a section of an alignment tape, for rehearsing particular segments 
of a tune, and so forth. 

NOTE: The above description assumes the Locate Time is greater 
than the displayed Tape Time. If not, the SHUTTLE button 
will flash on and off to indicate an error (you can't make 
the machine shuttle ahead to a Locate Time that is actually 
behind the current Tape Time.) 

1. Enter the Locate Time at which you want the shuttle to stop
and rewind the tape •.

2. Move the tape to the point where you want the shuttle operation
to begin; the transport can be in Stop, Play or Record mode at
this point.

3. Press SHUTTLE [18].

4. If you wish to enter Record mode at any time while tape is
playing in Shuttle mode, press the RECORD button on the Auto
Locator. The machine will continue recording for the duration
of this "pass", but will return to Play mode after it rewinds
to the beginning of the shuttle segment.

NOTES:
A. Unlike Search or Zero Search modes, you cannot "preset"

the machine to begin recording by pressing RECORD while
the tape is rewinding in shuttle mode.

B. Shuttle/Record mode only works when the Auto Locator's
RECORD button is pressed. Pressing the RECORD button on
the Remote Box or MTR-90 ends the search and immediately
causes the machine to enter normal Record mode.

4. To end ("abort") a Shuttle, press STOP, REWIND, or FAST
FORWARD on the Auto Locator [20], their counterparts on the
Remote Box and MTR-90, or the PLAY or RECORD buttons on the
Remote Box or MTR-90.

7.15 AUTO REWIND 

AUTO REWIND [19] is similar to Shuttle, except the tape will 
play to the Locate Time, rewind, and stop at the point you first 
pressed AUTO REWIND rather than continue the play/rewind cycle. 
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7.16 TRANSPORT CONTROLS 

The Auto Locator's RECORD, PLAY, STOP, REWIND and FAST FORWARD 
buttons [20] essentially duplicate the functions of their counter
parts on the MTR-90 and the Remote Box. The only difference is 
that when using Search, Search Zero, Shuttle and Auto Rewind modes, 
you can press the Auto Locator RECORD or PLAY buttons without 
affecting the other selected Auto Locator mode; pressing the RECORD 
or PLAY buttons on the MTR-90 or Remote Box will override the Auto 
Locator function. 

7.17 EXAMPLES OF AUTO LOCATOR OPERATION 

These examples are intended to help familiarize you with Auto 
Locator functions; they are by no means comprehensive. As you use 
the Auto Locator for actual recording and mixdown functions, you 
will undoubtedly devise useful techniques to accomplish your unique 
goals. Initially, it is assumed that power is on, a reel of tape is 
threaded, and the transport in Stop mode. 

1. MANUALLY ZERO THE TRANSPORT AND AUTO LOCATOR AT THE END OF THE
LEADER TAPE.

When power is first turned on, the displays of both units 
are zeroed. However, this is generally not the zero point 
you want to use because on a Zero Search function, the tape 
may unthread itself, and because there is no absolute reference 
point for logging cues. Therefore, do the following. 

A. Play or fast wind the tape ahead to the end of the leader,
or approximately 10 to 20 seconds if there none or if the
leader is short.

B. Pull the RESET lever adjacent to the Tape Time readout on
the MTR-90 head cover. That readout will now display
00.00.0 (00 minutes, 00 seconds, 0 tenths).

c. Press the LOAD button [11] on the Auto Locator so its
Tape Time readout also displays 00.00 (tenths of seconds
are not shown on the Auto Locator).

2. ENTER A LOCATE TIME AND SEARCH AHEAD TO IT.

A. With the tape stopped at zero Tape Time, use the keyboard
[9] to enter a Locate Time of 1 minute, 35 seconds
(press 1 then 3 then 5).

B. Press the SEARCH button [16]. It and the FAST FORWARD
button will light up brightly, and tape will wind ahead
fast, begin slowing at about 1 minute on the Tape Time

Page 7-8 



readout, and stop when the Tape Time displays 01.35. The 
STOP button will then light up and the others will return 
to their dim state. 

3. STORE A CUE FOR FUTURE RECALL

A. To memorize the locate time of 01.35, now displayed on
the Locate Time readout, press the STO button [13] and
the "O" key on the keyboard.

B. The cue is now stored in memory address "O".

C. If you want to check that the cue is stored, first clear
the Locate Time by pressing its RESET button [4]; the
readout should change to 00.00.

D. Now press RCL [14] and number "O"; the Locate Time Readout
should again display 01.35.

4. SEARCH AHEAD AND ENTER PLAY MODE WHEN THE CUE IS REACHED

A. Clear the Locate Time by pressing the RESET button.

B. Use the keyboard to enter a locate time of 6 minutes,
13 seconds (press 6 then 1 then 3).

NOTE: When you press the "l" key, the 6 temporarily
disappears, then reappears when you press the "3" key.
This is because the readout will not display a 6 in the
tens of seconds column (it will display the number you
pressed minus 6, or zero in this case).

C. Press the SEARCH button, and tape will begin fast winding.

D. While tape is winding, press the PLAY button on the Auto
Locator. It will begin flashing.

E. When the Tape Time reaches 06.13,
1. The STOP button brightens for an instant,
2. The PLAY button stops flashing and stays brighter,
3. The transport enters Play mode,
4. The SEARCH button returns to its dim state.

F. If you want to save the 06.13 cue point (do so for now),
press the STO button and number "l" on the keyboard.

5. SEARCH B ACK TO THE FIRST CUE AND THEN BEGIN RECORDING.

A. Press the RCL button followed by number "O" to recall the
first cue saved; the locate time should now read 01.35.
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B. Press SEARCH and tape will begin rewinding to the cue;
the SEARCH and REWIND buttons will be brightly illuminated.

C. When the Tape Time reaches 01.35,
1. The STOP button brightens for an instant, and tape

momentarily stops,
2. The PLAY and RECORD buttons stop flashing and stay

brighter,
3. The transport enters Record mode,
4. The SEARCH button returns to its dim state.

6. SEARCH TO ZERO.

A. With the tape still recording, or stopped somewhere past ,,,-
the previous 01.35 cue, press the ZERO SEARCH button; tape
will begin rewinding and the ZERO SEARCH and REWIND buttons
will be brightly illuminated.

B. When the Tape Time reaches 00.00, the transport will stop,
the STOP button will light up and the others will dim.

7. AUTO REWIND.

A. Recall the 1 minute 35 second cue by pressing RCL and
number "O".

B. Press the PLAY button.

C. When the Tape Time reaches about 20 seconds, press the AUTO
REWIND button [19], which will brighten.

D. Tape will continue playing until it reaches the 01.35 cue;
it will then rewind to the same Tape Time as when you
pressed AUTO REWIND (i.e., about 20 seconds) and stop.
The STOP button will light up, and the others will dim.

8. SHUTTLE.

A. Clear the Locate Time by pressing RESET, and enter a new
time of about 20 seconds ahead of the current Tape Time
(i.e., if you are at 20 seconds, enter 40 seconds).

B. Press the SHUTTLE button [18]; tape will begin to play and
the SHUTTLE and PLAY buttons will brighten.

C. When the Locate Time is reached, the PLAY button will dim,
REWIND will brighten, and tape will rewind to the same
Tape Time as when you pressed SHUTTLE.
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D. The PLAY button will then brighten (SHUTTLE is still
bright), and tape will play ahead to the Locate Time.
This cycle will continue indefinitely until you press
STOP, REWIND, or FAST FORWARD.

9. 11 ILLEGAL II COMMANDS 

A. Stop the tape. Enter a Locate Time that is earlier than
the displayed Tape Time, and press the SHUTTLE button.
Observe that the button flashes to indicate you gave an
instruction, but nothing else happens; the machine cannot
shuttle (play) ahead to a location that is not ahead on
the tape. Press the STOP button to cancel this illegal
mode.

B. Without changing anything from Step A above, press the
AUTO REWIND button. For the same reasons, that button
flashes, but tape does not move. Press STOP.

C. Enter a Locate Time that is a few minutes ahead of the
currently displayed Tape Time. Press SEARCH. While tape
is winding ahead, try to enter a new Locate Time, or try to
use RCL to recall a previously stored time. Press RESET
on the Tape Time or Locate Time. Notice that these
functions are temporarily disabled (do not have any effect)
until the search is completed and the machine returns to
Stop mode.

7.18 ADJUSTING THE SPEED REFERENCE LEVEL TRIMMERS 

The CB-107 Auto Locator has two Speed Reference Level trimmers. 
They are accessible through a pair of holes behind the Tape Time 
readout, in the top of the cabinet, and may be adjusted with a small 
slot-blade screwdriver or alignment tool. 

The right hand control adjusts the maximum tape running speed 
during Search, Zero Search, Shuttle or Auto Rewind modes, which can 
affect search parking accuracy (overshoot/undershoot) by several 
seconds. 

The left hand control adjusts the accuracy of the search park
ing point when the error is less than 1 second. These controls are 
factory preset to suit most operating conditions, but occasionally 
it may be necessary to recalibrate them to obtain optimum perfor
mance from the Auto Locator. 
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1. MAXIMUM SPE ED  REFERENCE LEVEL (Control on right)

When searching for Locate Times, does the machine stop at Tape
Time locations that differ by several seconds from the set
Locate Time? If so, the following adjustment will probably
correct the error.

A. With tape threaded and parked at 00.00, enter a Locate Time
of about 10 minutes.

B. Press the SEARCH button.

C. When the tape reaches maximum fast forward winding speed
(judged by listening to the whine of the transport motors
and tape reels), press the FAST FORWARD button:

1. If the winding speed does not change, the control is
set within tolerance and needs no adjustment (go on to
the Minimum Speed Reference Level procedure, below).

2. If the machine runs faster or slower in FAST FORWARD
than in SEARCH, proceed with 3 and 4 below.

3. Assuming the Tape Time is still several minutes from
the destination, press SEARCH again; otherwise rewind
and then press SEARCH.

4. Turn the Max. Speed Ref. Level control clockwise to
increase the Search mode speed, or counterclockwise
to decrease the speed, as required. Check to ensure
the speed remains the same when you alternately press
FAST FORWARD and SEARCH during maximum-speed forward
tape motion.

2. MINIMUM SPE ED  REFERENC E LEVEL (Control on left)

Having done the above procedure, search to a nearby location
(less than 1 minute from where the tape is parked). Does the 
Auto Locator park tape to exactly the set Locate Time, in
cluding tenths of seconds as shown on the MTR-90 display? If 
so, the following adjustment is not necessary. 

A. Press ZERO SEARCH to rewind the tape to 00.00.

B. With a Locate Time of about 10 minutes, press the SEARCH
button.

C. If the tape stops past 10.00.0, turn the Min. Speed Ref.
Level control counterclockwise; if it stops short of
10.00.0, turn the control clockwise.

NOTE: If both procedure above, 1 and 2, cannot be optimized 
together, see "Fast Wind Damping" on page 5-20. 
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SECTION VIII. 16/24 TRACK CONVERSIONS 

8.1 GENERAL 

The OTARI MTR-90 may be ordered in any of three configurations, 
16 track-only, 16 track wired to accommodate 24 tracks (16 track 
convertible), or 24 track; this section of the manual deals only 
with changing between 16 and 24 track formats on the later two 
versions. 

To change a 16 track convertable model to a 24 track machine, 
you perform only 4 steps: (1) remove the heads and head cables as 
an entire assembly, (2) install the 24 track head assembly, (3) 
plug in 8 additional circuit cards, and (4) align the azimuth and 
record/reproduce/bias circuits. Changing a 24 track model to a 16 
track machine is even simpler -- you don't have to remove the extra 

-� 8 circuit cards. 

NOTE: If an external controller or synchronizer is to be used, 
the jumper cable for the SMPTE CUE switch on the rear of the 
upper card cage's mother board will need to be removed (for 
16 to 24 conversion) or installed (for 24 to 16 conversion.) 
Refer to Section 6.10. If not, that switch should be in the 
off position, and will therefore have no effect. 

8.2 16 TO 24 TRACK, OR 24 TO 16 TRACK CONVERSION PROCEDURE 

(Refer to Figures 5-2 and 8-1.) 

1. Turn off the MTR-90 power switch.

2. Loosen the four cap head allen screws that secure the head
assembly top cover, lift and set it aside.

3. Unplug the speed select/tape timer readout/reset switch
connector from the deck assembly (the rearmost connector
of the 5 located behind the heads).

4. (This step for early models only) Loosen the four round head
phillips screws and flatwashers that secure the speed select/
tape timer readout/reset switch bracket to the mounting
posts, lift the bracket, and set it aside.

5. Loosen the four cap head allen screws that secure the head
assembly base cover, (later models) lift the cover up and for
ward so the cutout clears the head cables, and set it aside.

6. Unplug the four head cables (1 erase, 2 record/sync, 1 repro).

7. Unscrew the four round head phillips screws that secure the
head assembly base plate to the transport deck plate; two are
located directly behind the record/sync head, and one next to,
each roller toward the front of the base plate.
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CAUTION: DO NOT DISTURB ANY OF THE ALLEN SCREWS THAT SECURE 
THE HEADS TO THE HEAD ASSEMBLY BASE PLATE. 

8. Remove the head assembly, and set it aside.

9. Install the new head assembly by following the preceeding steps
2 through 8 in reverse order.

10. If converting from 16 to 24 tracks for the first time, install
8 additional circuit cards in slots 17 through 24 of the upper
card cage.

11. Turn power on, thread an alignment tape on the transport, and
proceed to align the head azimuth, and the various record and
repro level, EQ and bias adjustments, as detailed in Sections
4 and 5 of this manual.

NOTE: Once a both head assemblies' azimuths have been aligned
for a particular MTR-90 transport, further conversions between
16 and 24 track configurations do not necessar�ly require
further azimuth adjustment.

Figure 8-1. Remove these 4 screws to exchange head assemblies. 
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SECTION IX. CIRCUIT DESCRIPTIONS 

NOTES: 1. Pertinent schematic diagrams in the drawing package
accompanying this manual are referenced after each
subtitle (alternate drawing numbers also given).

2. Each circuit board has its own individual power
supply regulation to provide the necessary voltages.

9.1 PLAYBACK HEAD AND PREAMP 
[Drawing Ref. PB-14D (PB-9A266)] 

The playback (repro) head has a high impedance output (2 kohms 
@ 1 kHz). It's output is fed via a coax cable into each channel's 
electronics module. The signal is AC coupled to two sets of matched 
transistor pairs in (one set per case) Q 101 & Q 102. These provide 
the initial gain stage. The output of the first stage is fed to a 
pair of FET's forming a feedback loop (Q 103 & Q 104) and another 
pair of transistors which provide a low impedance output to drive 
the EQ and other stages (Q 105 & Q 106). 

9.2 SPEED SELECTION AND HIGH FREQUENCY PLAYBACK EQUALIZATION 
[Drawing Ref. PB-14D (PB-9A266)] 

Equalization for 15 ips is switched ON when FET Q 110 is gated 
ON by t he logic circuitry. Similarly, 30 ips EQ is switched ON when 
FET Q 108 is gated ON by the logic. Additionally, one has a choice 
between two different equalization curves at each speed. A miniature 
DIP switch (Dual In-Line Pins) on the Bias Control master circuit 
board allows the pre-selection of either a 35 µS time constant (IEC 
curve) or 50 µS (NAB curve) at 15 ips. The shorter time constant 
is toggled between 15.7 and 30 µS by FET Q 109, and the longer is 
toggled between 30 µS and SO µS by FET Q 111. 

9.3 LOW FREQUENCY PLAYBACK EQUALIZATION 
[Drawing Ref. PB-14D (PB-9A266)] 

A standard low-frequency compensation is normally fixed at 
both 15 and 30 ips. Optionally, one may individually adjust 
the low frequency response of each channel (using trimmers on 
each channel's electronics) by moving the "LF COMP" switch on the 
Bias Control master board from OFF to ON position. (OFF position 
selects the fixed compensation via Q 119.) When the LF COMP switch 
is ON, FET Qll2 is turned OFF, enabling trimmer VR 103 to adjust 
the amount of the channel's low frequency equalization (the knee 
of the curve remains at 50 Hz). 

9.4 SYNC PLAYBACK 
[Drawing Ref. PB-14D (PB-9A266)] 

Sync playback utilizes a circuit that is separate from, but 
almost identical to normal playback electronics. The circuitry 
operates in nearly the same manner, with logic controlled selection 
of high frequency equalization, and the choice of fixed or variable 
low frequency EQ. 
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Transformer T 101 steps up the head's output signal and feeds 
the signal to matched transistor pairs Qll3 and Qll4 for preamplific
ation (Q 129;1ater model). Second stage is provided by QllS and Qll6, 
(IC104;later model) and a low impedance output is given by Qll7/Qll8. 

15 ips EQ is switched ON by Q 122, and 30 ips EQ is switched 
ON by Q 120. The 15 ips time constant is selected by Q 121. Q 119 
selects the standard low frequency compensation, and Q 124 plus 
VR 107 provide the adjustable low frequency EQ. 

9.5 OUTPUT STAGE 
[Drawing Ref. PB-14D (PB-9A266)] 

Three FETs select the signal source to the output amplifier: 
the repro head (Q 127), sync repro (Q 126), or the input to the 
record electronics (Q 125). The logic-selected signal is fed to the 
first stage of a dual Op Amp (Operational Amplifier) (IC 102A) and 
then to a bias trap, the second half of the Op Amp (IC 102B) and 
another bias trap. The output of the second bias trap is fed to a 
current driver Op Amp (IC 103), through a muting relay (RL 501), 
and leaves the electronics module. The signal is fed to an output 
transformer mounted on the back of the cabinetry, and also to an 
IC buffer amp and the channel VU meter. (On later models, FET Q 128 
and associated IC 512 provide attenuation during Fast Forward and 
Rewind to partially mute the Sync and Repro output when Cue defeats 
the tape lifters.) 

9.6 INPUT CIRCUITRY 
[Drawing Ref. PB-14D (PB-9A266)] 

A test input is provided on the Bias Control board. When 
a 1/4" (6.3 mm) phone plug is inserted in this jack, the signal is 
bussed to the ALL IN input of every channel, and a DC voltage is 
applied to the ALL IN CONTROL inputs. FET Q 202 then passes the 
test signal; FET Q 201 is simultaneously turned OFF, blocking the 
normal input signal. When a test signal is not plugged into the 
Bias Control board, the normal signal path is as follows. 

The channel input goes through a -15 dB pad then a pc-board 
mounted transformer that is attached to the cabinetry. The trans
former-isolated signal is then fed to the channel's input amplifier 
via 10-turn trimmer VR 201, the Record Level Calibration control. 
The signal passes through two buffer amplifier stages (IC 201B and 
IC 202A). The output of IC 202A is fed to several points, including 
IC 202B and VR 202, which serve as the Meter Calibration circuit 
for the record input. 

The signal also goes to two equalization networks, one for 
15 ips (R 213/ C 204/ R 214) and the other for 30 ips (R 210/ C 203/ 
R 211). The 15 ips network is set for NAB EQ, but can be changed to 
IEC EQ via jumper J2. The 30 ips network is set for AES EQ, but 
can be changed for NAB EQ via jumper Jl. 15 ips high frequency pre-
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emphasis is provided by IC 205A, and adjusted by 10-turn 10 kohm 
potentiometer VR 204. IC 205B serves as a differential mixer for 
15 ips EQ. 30 ips high frequency pre-emphasis is provided by IC 
204A, and adjusted by 10-turn 10 kohm potentiomer VR 203. IC 204B 
serves as a differential mixer for 30 ips EQ. 15 ips EQ is selected 
when the logic turns ON FET Q 204, and 30 ips is selected when the 
logic turns off Q 204 and turns ON Q 203. 

The preemphasized audio from Q 203 or Q 204 feeds the audio/ 
bias mixing circuitry. 

9.7 AUDIO/BIAS MIXING CIRCUITRY 
[Drawing Ref. PB-14D (PB-9A266)] 

A master bias signal is generated in the Bias Control board 
and distributed to each channel's electronics, where it is amplified 
and mixed with the pre conditioned audio input. A 10-turn 10 kohm 
potentiometer (VR 301) serves as the channel's Bias Level adjustment. 
The bias then goes to a wave shaper (L 301 and C 301) and on to a 
dual matched transistor pair (Q 301) and its current source (Q 302) 
which together form a VCA (Voltage Controlled Amplifier.) The VCA 
is in turn controlled through Op Amp IC 301, which is timed by the 
logic in order to bring·the bias level up and down in a precise 
fashion. Shift registers IC 503 and IC 504 generate the ramping 
command to IC 301 so that, at 30 ips, it takes 90 ms from the 
instant you press the Record button to the time the bias is fully 
ON, during which time the erase current is ramped up and the head 
switch relay closes to provide gap-free punch-in. At 15 ips, it 
takes 180 ms for the bias to turn ON. The shift registers provide 
an additional 100 mS of delay to compensate for the distance between 
the erase and record heads. This carefully synchronized turn-on 
not only provides gap-free punch in, it permits the machine to enter 
record mode without "pops" or other noises. When exiting record 
mode, the bias and erase current ramp down in the inverse sequence. 

The bias signal passes through a differential amp (IC 302A) (IC 
301B;later model), and enters a high speed Op Amp (IC 206) which mixes 
the audio and bias signals. Q 205 and Q206 for a class AB output 
amplifier that mixes the audio and bias (the head driver amp). 
The mixed bias and audio signal is applied to the record head through 
C 217, parasitic trap L 201/R 243 and relay RL 503. Each track on 
the Record Head has two identical windings. RL 503 switches the 
windings into series for Sync Repro mode, and into parallel for Record 
mode to provide a low impedance load for increased bias current cap
capability. 

9.8 ERASE HEAD DRIVER 
[Drawing Ref. PB-14D (PB-9A266)] 
IC 301, Q 401, and Q 402 comprise a voltage controlled input 

to IC 401, Q 403 and Q 404, which are the erase head driver amp. 
These operate in a very similar fashion to the bias ramp-up voltage 
controlled amplifier, except that they feed an irregular waveshape 
to the Erase Head for maximum erase effect. The input to Q 401 is 
derived from the Bias Control board. 
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(Later model): The signal from the Bias Control board goes 
through Q 401 and to IC 402A. From this IC, the signal is sent 
through the wave shaper comprised of L 402 and C 411, and to IC 
401, Q 403 and Q 404, which are the erase head driver amp,before 
supplied to the head. ·0 401 and Q 402 comprise a VCA. IC 402A 
functions as a level shifter to control the VCA. 

9.9 TIME BASE BOARD 
[Drawing Ref. PB-43M (PB-9A271)] 

This board provides all timing signals for various logic 
functions throughout the machine. In addition, it provides bias, 
erase, and capstan clock signals. The master oscillator crystal 
operates at 2.4 MHz, and is divided as needed to other frequencies 
(upper left-hand corner of schematic). Various counter chips 
generate a 250 kHz bias signal (at TP 3), a 125 kHz erase signal 
(TP 5), a 4.8 kHz capstan clock (TP 1), a 9.6 kHz external reference 
signal (TP 2). The counters also generate a record timing clock 
which feeds the shift registers on each record/repro electronics 
board (signal visible at TP 4, and should be 31.25 Hz at 15 ips or 
62 . .5 Hz at 30 ips) . Op Amp IC 2, transistors Q 3, Q4, <] 5 and timer 
chip IC 9 comprise a voltage controlled oscillator which, when 
enabled by OR-gate IC 28, provides a variable-speed signal to 
the Capstan Control PCB: in addition to varying the capstan clock 
frequency, this VCO also varies the record timing pulses. Record 
timing pulses are also varied by any external clock signal fed into 
the MTR-90's External Clock connector. As in other PC boards, a 
power-ON clear line is provided to all counter and shift register 
ICs to zero them when the machine is turned on. 

9.10 TRANSPORT CONTROL BOARD 
[Drawing Ref. PB-43L (PB-9A270)] 

This board provides logic level voltages to all the other 
printed circuit boards in the machine. It is the "brain" of the 
system, coordinating such functions as rewind, fast forward, play, 
record, lifter defeat, shield up/down, servo arm/disarm, and so 
forth. All inputs to the board come through buffered hex-inverters 
IC 3, IC 5, IC 9 and IC 10. For any given function to occur, the 
input to the respective inverter must be pulled to a negative 15 
volt level. The major control functions are accomplished with a 
large scale integrated circuit (LSI) IC27, which will latch into 
fast forward, rewind, play, record and stop modes, depending upon 
signals fed to its inputs. The logic electronically interlocks the 
various transport modes, in coordination with the motion sensing 
circuits, for failsafe operation. 
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9.11 CAPSTAN CONTROL BOARD 
[Drawing Ref. PB-43K (PB-9A269)] 

The MTR-90's capstan motor system, in ad dition to providing 
play mode tape metering, also controls the tape speed in fast for
ward and rewind modes. Since the reel motors merely "follow" the 
capstan to maintain constant tape tension, the capstan motor system 
further determines the time between fast forward speed and stop 
speed, and between stop and play speed (i.e., the tape bal listics). 
The motor's photocell tachometer output, which consists of two sine 
waves in quadrature (shifted 90 °), is fed into comparators IC 24 and 
IC 25; the tach output then proceeds through IC 6 and IC 13 to com
parator IC 26, whose output is dependent upon the direction and 
speed of the capstan motor. The time constant formed by C 80 and 
R 123 determines the stop ping time of the motor from either fast 
mode (forward or rewind) by providing feedback information to IC 33, 
via FET Q 34. IC 33 feeds the driver stages of the motor drive 
amplifier. FETs located in the feedback loop of IC 33 select from 
two sets of gain and damping trimmers; one set for play speed (VR 1 
gain/ VR 2 damping) and one set for fast winding speed (VR 2 gain/ 
VR 3 damping). R 5 provides negative feedback to the base of Q 2; 
additional negative feedback applied to the same spot is derived 
from the ground return of the capstan motor. This provides greater 
circuit stability and ease of adjustment. The drive amp consists 
of a bipolar, discrete component Op Amp, the out put of which can be 
seen at TP 1. 

The output of the photocell tachometer is also fed to frequency 
doubler IC 19, where it continues on to a discrete phase-lock loop 
(PLL), consisting of IC 17 and IC 18. The PLL compares the Time 

Base board's clock signal to the capstan tach signal, and sends any 
necessary correction to the motor drive amp. A voltage controlled 
oscillator, consisting of IC 28 and IC 29, generates a 50 kHz signal 
(approx.) for fast forward and rewind speed reference, and feeds it 
to the PLL (IC 17/IC 18). The oscillator's frequency is determined 
by voltage fed to pin 3 of IC 28, which signal is derived from the 
voltage divider consisting of R 114 and R 117. (On later models, 
there is an additional trimmer in series with R 116, labeled VR 8, 
for adjustment of fast wind speed.) The Auto Locator feeds external 
slow-down and speed reference information, in the form of a varying 
DC voltage, to FETs Q 22 and Q 23. 

One half of a two-section potentiometer atop the transport (the 
Cue slider) provides speed information to a VCO consisting of IC 30 
and IC 31, which in turn feeds the phase lock loop. Directional 
information for the capstan is derived from the other half of the 
Cue slider, through comparator IC 32. 

Fast forward, rewind, play and stop commands enter the board 
through hex inverters, whose inputs must be pulled down to -15 volts 
in order to enable a given mode. 
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9.12 REEL CONTROL BOARD 
[Drawing Ref. PB-43J (PB-9A268)] 

As a system, the Reel Control board, swing arm potentiometers, 
motor drive amp output, and reel motors all maintain constant tape 
tension. In addition, the Reel Control board senses whether the 
swing arms are in the correct position to allow arming of the reel 
servos, or in a position that would require disarming of the servos. 
(Refer to the upper left hand corner of the schematic). One half of 
IC 8 and half of IC 9 serve as comparators that receive DC voltages 
from the center wipers of the supply and takeup pots. IC B's refer
ence voltage input comes from VR 3 (the supply arm POS trimmer), and 
IC 9's reference voltage comes from VR 1 (the takeup arm POS trim
mer). Later models have test points TP 7 and TP 8 for checking 
the supply and takeup position voltages, respectively. 

The other halves of IC 8 and IC 9 are variable-gain inverting 
amplifers, whose gain is set by trimmers VR 4 and VR 2, which thus 
set the gain for the entire servo system. IC B's output proceeds 
to the base of Q 22, through a DC discrete component Op Amp, and 
differentially drives the supply motor drive amp output stage after 
leaving the Reel Control board via card edge connector points AB 
17, AB 18 and AB 19. R 54 and R 53 provide two negative feedback 
paths from the supply reel motor ground return. The takeup motor 
drive system is fed similarly from IC 9, via Q 24, and outputs from 
AB 12, AB 13 and AB 14. R 59 and R 60 provide the negative feedback 
paths from the takeup reel motor ground return. 

The DC output from each swing arm pot center-wiper, in addition 
to providing constant tension information, feeds a pair of compara
tors which are adjusted to indicate when the swing arm is at either 
extreme of its travel. Specifically, the supply swing arm output 
goes through inverting buffer IC 7A to comparators IC 6B and IC 7B. 
VR 8 provides the reference voltage to IC 6B, and is trimmed so that 
LED 4 turns on when the swing arm is fully up (toward the rear of 
the deck): VR 7 adjusts the reference voltage to IC 7B so that 
LED 3 turns on with the arm fully down. The takeup swing arm 
circuit operates similarly, with VR 5 adjusting the reference 
voltage to IC 4B for upper limit (LED 1), and VR 6 adjusting the 
reference to IC 5B for the lower limit (LED 2). The same voltage 
which lights the LEDs is fed through hex inverter IC 2 to the AND 
gates in IC 3. When both upper-limit LEDs are on, then the upper 
AND gate's output goes negative, allowing the servos to be energized 
if the STOP button is pressed. Conversely, if both lower-limit 
LEDs are on, then the lower AND gate's output goes negative and 
shuts off the servo system for safety. 

(Later model): If either lower-limit LED is on, OR gate's 
output becomes High. Its output becomes Low through the inverter, 
shutting off the servo system. 
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SECTION X. MAINTENANCE 

10.1 GENERAL 

The OTARI MTR-90 requires very little maintenance, other than 
routine electronic alignment to different tape batches, cleaning, 
and demagnetization. In ad dition to these day-to-day maintenance 
procedures, there are a few items that will benefit from occasional 
cleaning and/or lubrication. Such items, plus a few parts replace
ment procedures, are covered in this section of the manual. The 
maintenance items which are primarily covered elsewhere in this 
manual are listed below: 

1. AUDIO ALIGNMENT

A. Playback amp (Repro amp) alignment (Section 4.4).
B. Sync amp alignment (Section 4.5).
C. Bias alignment (Section 4.6).
D. Record alignment (Section 4.7).
E. Selecting NAB, IEC or AES EQ curves

at 15 and 30 ips (Section 2.2, 2E)

2. TRANSPORT MECHANICAL & ELECTRO-MECHANICAL

A. Head geometry (Section 5.2). 
B. Deck cover plate removal and replacement (Section 5.3)
C. Swing arm travel (Section 5.4).
D. Tape arming solenoids (Section 5.5).
E. Fast forward/rewind solenoids (Section 5.6).
F. Swing arm tension (Section 5.7).
G. Tape lifter mechanism (Section 5.8).
H. Brake adjustment (Section 5.9).
I. Reel turntable height (Section 5.10).
J. Reel tension servo adjustment (Section 5.11).
K. Capstan servo adjustment (Section 5.12).
L. Fast wind adjustment (Section 5.13).
M. Play servo adjustment (Section 5.14).
N. 16/24 track conversion (Section 8).

3. LOGIC

A. Choice of playback head (repro head) or record head output
when tape is: (a) stopped and (b) fast winding in Sel-Rep
mode (Section 2.2, 2D).

N. Auto Locator speed & parking accuracy (Section 7.18).

Page 10-1 



10.2 REMOVING AND REINSERTING PRINTED CIRCUIT' BOARDS 

The printed circuit boards, alternately referred to in this 
manual as circuit cards, in the MTR-90's upper and lower card cages 
are equipped with convenient levers that uniformly distribute pres
sure when withdrawing the cards. Be sure to use the levers rather 
than pulling on the front lip of the PC board's shield plate; grasp 
the end closest to the middle of the card on both of its levers, 
and pull forward. 

When replacing a circuit board, observe that the PC board 
itself protrudes beyond the metal shield plate. It is the board, 
not the metal plate, that must be aligned with the upper and lower 
guides in the card cage. Slide the board in carefully, and then 
press firmly on both levers to seat the board fully home into its 
mating connector. 

It makes no difference whether any of the circuit boards in 
the upper card cage (1-24) are exchanged with one another; they are 
numbered for convenience so that once aligned to a given head 
assembly, several boards can be removed and reinstalled without 
necessarily having to realign the machine. 

10.3 REEL MOTOR REPLACEMENT 

1. Turn power off and unplug the AC power cable.

2. A. (Earlier models only) Remove the deck cover plate (per 
Section 5.3). 

B. (Later models only) Remove the guard ring around the reel
turntable of the motor to be replaced, and then loosen the
two recessed allen screws on the turntable and lift it off
the motor shaft.

3. Remove the four phillips screws that secure the upper back
panel of the chassis, and set the panel aside.

4. Unplug the 4-pin UNIVERSAL MATE-N-LOK ffl • connector on the upper
side of the brake bracket that is attached to the reel motor.

5. Loosen the four cap head allen screws around the motor shaft on
the top of the deck plate.

CAUTION: Be sure to support the motor from beneath so it does
not fall into the chassis.

6. Remove the four motor mount screws completely, and withdraw the
motor.

7. Reinstall the motor by following above steps 2 through 6 in
reverse order. (See caution note, next page.) 
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CAUTION: Before re-installing the reel turntable(s), refer 
to Section 5.10. Improper installation can result in costly 
damage to the turntable and/or reel motor shaft. 

9. Set the reel turntable height as described in Section 5.10.

10. Check and adjust the reel tension servo, if necessary, as
described in Section 5.11.

11. Check and adjust the brake tension, if necessary, as described
in Section 5.9.

10.4 BRAKE PAD REPLACEMENT 

Brake pads receive very little wear and seldom require replace
ment. If a pad does wear out, perform the following procedure. 

1. Remove the four phillips screws that secure the upper back
panel of the chassis, and set the panel aside.

2. Locate the brake solenoid beneath the reel motor, and withdraw

the split pin and shaft that hold the brake lever to the
solenoid shaft.

3. 

4. 

5. 

Unhook the brake spring from the other end of the brake lever.

Remove the E-circlip that holds the center of the brake lever
to its pivot post.

Slide the brake lever down to clear the post.

NOTE: The entire brake lever and pad are available as an
assembly from OTARI. If so ordered, disregard steps 6 and
7 below.

6. Remove the old brake pad carefully, using a razor blade and
solvent (MEK, acetone, lacquer thinner, etc.). Do not burr
the brake lever.

7. Glue the new pad in place by applying contact cement to the
back of the pad and to the brake lever. Allow adequate time
for the cement to set up (dry) for maximum bonding strength.
DO NOT USE EPOXY OR ANY GLUE WHICH WILL  BECOME BRITTLE.

8. Replace the brake lever by following above steps 1 through 5
in reverse order.

9. Check and adjust the brake tension, if necessary, as described
in Section 5.9).
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10.5 METER OR METER LAMP REPLACEMENT 

The VU meter lamps are operated at less than their rated volt
age, and should therefore have a very long life. If a lamp does 
burn out, a replacement lamp may be obtained from OTARI. 

1. Remove the four phillips head screws, dress washers, and flat
washers that hold the meter cover panel to the front of the
chassis.

2. Remove the three allen screws that secure the top of the meter
panel, and swing the panel open.

3. Locate the meter whose lamp you wish to replace; notice that
four screw posts from the meter protrude through the metal .,,.---
chassis panel, but only two of these posts are secured with
nuts. Insert a suitable nut driver through the holes provided
in the meter circuit board, and loosen the nuts and lockwashers,
but do not remove completely unless you are replacing the meter.

4. Unscrew the 4 round head phillips screws that secure the meter
to the meter circuit board, removing the screws and lockwashers.

5. Pull the meter partially out of the front of the meter panel,
and remove the meter bezel (for lamp replacement), or pull
the meter completely out of the panel (for meter replacement).

6. (For lamp replacement only) Unsolder the old meter lamp(s) and
solder in the new one.

7. Reinstall the meter bezel (or a new meter) by following above
steps 1 through 5 in reverse order (first see the note below).

NOTE: If the meter pointer does not rest exactly on the
last line of its scale, do not yet replace the meter cover
panel. First adjust the meter zero screw (centered below the
scale on the front of the meter) so the pointer rests at the
line just below -20 VU.

10.6 CAPSTAN AND TACH ROLLER REPLACEMENT 

Field replacement of the rollers is not recommended. We 
strongly urge you to contact OTARI before attempting to service 
the rollers (other than cleaning them with pure isopropyl alcohol). 

10.7 HEAD SHIELD POSITION ADJUSTMENT 

Refer to Figure 10.1. The upper and lower sensor assembly 
positions can be adjusted slightly after loosening the respective 
phillips head screws. The lower sensor should be adjusted so that 
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the top of the shield plate lowers to approximately 1 mm above the 
head assembly base cover. The upper sensor should be adjusted so 
the shield plate raises to approximately 3 mm from the bottom lip 
of the head assembly cover plate. 

SLOTTED HOLES 

UPPER SENSOR '-

GUIDE RAIL 

SHIELD PLATE 

PLATE SHOWN 
IN MID POSITION 

t.-.....,. GUIDE RAIL 

DRIVE MOTOR 

Figure 10-1. Head shield position adjustment. 

10.8 CLEANING AND LUBRICATION 

Refer to Section 4.3 for cleaning the tape path. There are 
only a few other areas that should be checked periodically for dirt. 
The MTR-90 motor and guide roller bearings are permanently lubrica
ted so they do not require oiling. 

HEAD SHIELD SCREW 
Perform this procedure once every 6 months, or if the sheilds 

become noisy or move erratically. 

1. Remove the 3 allen head screws that secure the top of the meter
panel, and swing the panel open.

2. Using a lint-free cloth, wipe off the screw shaft in the center
of the head shield mechanism, and the two smaller guide shafts
on either side of that screw (Figure 10-1). To gain access

3. 

to all areas of these parts, turn power on, place the transport
in Stop mode, and operate the SHIELD button.

Wipe a light coating of utility oil onto the two shafts and 
the screw. 
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10.9 REMOVAL AND REPLACEMENT OF MOTOR DRIVE AMP OUTPUT ASSEMBLY 
(Numbers in brackets refer to callouts in the exploded view 
drawing, Figure 12-6.) 

This assembly, located beneath the deck plate between the reel 
motors, is enclosed by an air duct [2] and cooling fan [l]. Power 
transistors and power resistors are mounted on three heat sinks [5] 
inside the air duct. A right-angle bracket [6] containing 3 Molex 
connectors is screwed to the bottom of the air duct. To remove the 
assembly: 

1. Turn power OFF and unplug the AC line cord.

2. Provide access to the assembly by removing the top cover panel
and open the middle cover panel on the back of the transport
chassis, and opening the VU meter panel.

3. Remove the bracket from the air duct as follows:

A. 

B. 

TM 
Unplug the UNIVERSAL MATE-N-LOK connectors. (MARK THEM 
TO PREVENT INADVERTENT REVERSAL OF SUPPLY AND TAKEUP REEL 
MOTOR CABLES). 

Use a short shaft phillips head screwdriver to remove the 
two sheet metal screws that hold the bracket against the 
air duct, and move the bracket aside. 

4. Remove the air duct by unscrewing the 6 phillips head screws
that hold the rear of the duct (fan side) to the heat sinks,
and the two screws that hold the front of the duct to the heat
sink assembly. The duct can now be pulled down, then removed
from the rear of the machine.

5. Two brackets [3 and 4] still secure the heat sinks to the deck
plate.

A. Unscrew the 2 phillips head screws that hold the back [3]
to the deck plate.

B. Loosen the 2 screws that hold the front bracket [4], and
pull the heat sink assembly out of the rear of the machine.

NOTE: It may be helpful to unbend the strain relief clamps on 
the front bracket, and set aside the cables for better access 
to the screws. 

6. Reassemble by following above steps 1 through 4 in reverse
order. Make sure that the UNIVERSAL MATE-N-LOCTM connectors
are fully seated in their proper positions, and that no cables
have been pinched.
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SECTION XI. SPECIFICATIONS 

11.1 TAPE TRANSPORT 

TAPE WIDTH AND TRACKS: 2-inch (50.8 mm) 16 tracks and/or
2-inch 24 tracks.

REELS SIZE: Up to 14 inches diameter (35.6 cm), 
AAB h�. 

HEADS: Plug-in head blocks with full access to 
independent head azimuth adjustment. 

DRIV E SYSTEM: Pinch-rollerless direct drive capstan 
system with ±20% speed control. Constant 
tension servo-controlled reel motors. 

MOTORS: 1 DC capstan motor; 
2 fully servoed DC reel motors. 

TAPE SPEED DEVIATION: Less than ±0.05% from beginning to end 
of reel. 

START TIME: 

FAST FORWARD/REWIND TIME: 

WOW AND FLUTTER: 
(Peak wtd. per DIN 45507) 

PITCH CONTROL: 

CUE CONTROL: 

TAPE TIME COUNTER: 

TAPE SPEEDS: 

Less than 1.0 seconds. 

120 seconds maximum for 2400 feet (760 m). 

Less than 0.04% at 30 ips; 
Less than 0.05% at 15 ips. 

±20% continuously variable control, 
percentage readout with 0.1% precision. 

Cue button activates slider for variable 
speed tape winding (bidirectional) propor
tional to cue slider; button also defeats 
tape lifters in fast wind/rewind modes. 

Five digit LED readout from tachometer/ 
logic measurment circuit; indicates 
minutes, seconds, and tenths of seconds. 

30 ips (76.2 cm/s),and 15 ips (38.1 cm/s). 

11.2 ELECTRONICS (Measured with 3M #250 tape) 

LINE INPUT: +4 dBm nominal level, 10 kohm floating
(transformer isolated).

LINE OUTPUT: +4 dBm nominal level, 40 ohm floating
(transformer isolated.)
Minimum load impedance: 150 ohm
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AMPLIFIER CLIPPING: +28 dBm.

HEADROOM: 24 dB. 

EQUALIZATION: @ 30 ips, AES or IEC (CCIR ), switchable 
on repro. 

@15 ips, NAB or IEC (CCIR ). Record EQ 
to be specified at time of order. 

BIAS FREQUENCY: Record, 246 kHz: Erase, 123 kHz. 

PUNCH-IN/PUNCH-OUT: Gapless and noiseless inserts with 
automatic monitor switching. 

STANDARD RECORD LEVEL: 320 nanoWebers per meter (nWb/m). 

FREQUENCY RESPONSE: 
(Overall Record/Repro, 
measured@ 250 nWb/m) 

Record/Reproduce 
@ 30 ips, 50 Hz - 25 kHz + 2 dB, -2 dB. 
@ 15 ips, 30 Hz - 20 kHz + 2 dB, -2 dB. 

Synchronous Reproduce (Sel-Rep) 
@ 30 ips, 50 Hz - 16 kHz ±2 dB. 
@ 15 ips, 30 Hz - 16 kHz ±2 dB. 

DISTORTION: Less than 0.5% THD at 1 kHz, 250 nWb/m. 

CROSSTALK: 24 track@ 1 kHz, greater than 55 dB. 
16 track@ 1 kHz, greater than 58 dB. 
16 or 24 track, from 200 Hz - 16 kHz, 
greater than 43 dB. 

DEPTH OF ERASURE: Greater than 73 dB. 

SIGNAL-TO-NOISE RATIO: 

(Unweighted, 30-18 kHz)

24 Track@ 30 ips 
24 Track@ 15 ips 
16 Track@ 30 ips 
16 Track@ 15 ips 
(Measured through 

11.3 PHYSICAL 

@ 520 nWb/m 
Greater than 63 dB 
Greater than 63 dB 
Greater than 66 dB 
Greater than 66 dB 

30 Hz - 18 kHz audio 

WEIGHT: 440 pounds (200 kg). 

filter) 

DIMENSIONS: 43 inches high (1,100 mm), 
30 inches wide (770 mm), 
24-1/2 inches deep (620 mm).

FINISH: Light beige and gray pebble finished 
steel chassis, black cover panels. 

POWER REQUIREMENTS: 100/117/220/240 volts single phase 
AC, 50 Hz or 60 Hz: 720 VA operating, 
2,000 VA starting. 
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11.4 ACCESSORIES 

STANDARD: 

OPTIONAL: 

Model CB-104 Remote Box with selective 
reproduce on all channels, LED status 
indicators, and operating controls, 
interconnect cab les. 

Operation and maintenance manual. 

Model CB-107 Auto Locator with full 
shuttle/search-to-cue capability, 
10-memory cue capacity, search zero,
and built-in stopwatch.

16/24 track conversion kit. 

Acryl resin dust cover 

In the interest of product improvement, OTARI reserves the 
right to change specifications without notice or obligation. 
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12.1 GENERAL 

SECTION XII. PARTS LISTS AND DRAWINGS 

The following exploded view drawings and parts lists are pro
vided for service reference. Parts list titles are followed by a 
key number, in brackets, which refers to the corresponding exploded 
view drawing number. For example, the parts list for the Head 
Assembly [l] is keyed to drawing 12-1. Notice that the reference 
number for the Head Housing (P/N KHOF027), is related to part desig
nation number 1 on that drawing. 

When ordering parts, give a full description, using both the 
part number and the name of the part. If there seems to be a dis
crepancy between the drawings herein and your MTR-90, contact OTARI; 
we assume no liability for improper servicing due to changes and 
improvements which we may make that subsequently render certain of 
these documents obsolete. 

<Intentionally left blank> 
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12.2 PARTS LISTS 

These key numbers which precede the parts descriptions refer to 
callouts in the exploded views in section 12-2. Each parts 
list is associated with one exploded view drawing, as indicated 
by the number in brackets after the parts list title. 

HEAD ASSEMBLY [l]: 

No. Description 

1 Housing, Head 
2 P.C. Board Ass'y, Counter L.E.D. 
3 Switch 
4 Switch 
5 Bracket, Counter P.C. Board 
6 Stud 
7 Base A, Housing 
8 Guide Roller Ass'y 
9 Head, 16CH Reproduce 

10 Head, 16CH Record 
11 Head, 16CH Erase 
12 Stud, Housing 
13 Upper Guide 
14 Pole, Guide 
15 Filter Ass'y 
16 Head, 24CH Reproduce 
17 Head, 24CH Record 
18 Head, 24CH Erase 
19 Base Ass'y, Head 
21 Connector 
22 Connector 
23 Handle, Connector 
24 Bracket, Head Connector 
25 Bracket, Head Wire Cramp 
26 Clamp C, Head Wire 
27 Clamp D, Head Wire 
28 Clamp A, Head Wire 
29 Clamp B, Head Wire 
30 Connector, Pin Contact 
31 Connector, Socket Contact 

CAPSTAN ASSEMBLY [2]: 

1 

2 

3 

4 

Capstan Ass'y 
Sensor Ass'y 
Connector, Plug 2P 
Connector,Pin 
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Parts No. 

KHOF027 
PB-73X 
WH42026 
WH42025 
SRSG00l 
KZ7Al51 
KHOF028 
GR6E00A 
GH6P005 
GH6R003 
GH6E001 
KZ7Al51 
KG6C003 
KZ6C002 
GR6R00A 
GH6P006 
GH6E004 
GH6E002 
KHDC030 
CN250369 
CN250368 
CN7B-138 
KH6A001 
KH6A002 
KH6A008 
KH6A009 
KH6A006 
KH6A007 
CN7B-121 
CN7B-123 

KC-6A 
SR-IN 
CN402029 
CN72B-056 

Notes 

for 24CH 
for 24CH 
for 16CH 
for 16CH 

incl. 2,3,4 



TAPE LIFTER AND SHIELD ASSEMBLY [3]: 

No. Description 

l Holder, Lifter Solenoid
2 Solenoid, Lifter 
3 Bracket, Dumper 
4 Air Pot, AD-2" T x H-3" 
5 Retaining Ring, E Type 
6 Pin, Solenoid 
7 Rod, Lifter Solenoid 
8 Bracket, Stopper 
9 Spring, Solenoid Return 

10 Washer, Spring Stopper 
11 Angle, Dumper Actuate 
12 Pin, Lifter 
13 Link, Sub Ass'y, Lifter 
14 Retaining Ring, E Type 
15 Bar, Link Connection 
16 Washer, Spherical 
17 Nuts, M4 
18 Plate, Elevate Shielding 
19 Bracket, Shaft Holding 
20 Plate, Photo Interrupt Actuator 
21 Block, Shield Guide 
22 Nut, Lead 
23 Plate, Nut Holding 
24 Shaft, Guide 
25 Screw, Lead 
26 Bracket, Motor Holding 
27 Coupling 
28 Geared Motor, Shield 
29 P.C. Board, Shield Motor
30 Capacitor, 50 V/33 µF, B.P. 
31 Resistor, zero ohm, 1/4 W 
32 Connector, EI Header Pin 
33 Connector, EI Receptacle 
34 Connector, EI Contact 
35 Bracket, Photo Interrupter 
36 P.C. Board, Photo Interrupter
37 Resistor, 200 ohm, 1/4 W 
38 Connector, EI Header Pin 4P 
39 Connector, EI Receptacle 4P 
40 Connector, EI Contact 
41 Photo Interrupter, MCT-8 
42 Collar, Screw 
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Parts No. 

KR6A005 
GP1B06 
KR6A007 
AS5014 
F74TE09 
KZ5A003 
KZ6A054 
KR6A006 
GS2059 
KZ6C023 
KR6A008 
KR6A009 
KR6A001 
F74TE24 
KR6A004 
KP0G004 
F5173B 
ZA72B03 
ZA72B04 
ZA72B09 
ZA72B01 
ZA72B08 
ZA72B05 
ZA72B02 
ZA72B07 
ZA72B06 
PZ1A037 
MR4A013 
PB9A287 
Cl3R368M 
PZ4Z001 
CN403043 
CN403061 
CN72B-052 
PB73U01 
PB9A277 
RlIJ2019 
CN404053 
CN404062 
CN72B-052 
PNMCT8 
KA6A021 

Notes 



TENSION ARM ASSEMBLY [4]: 

No. Description 

1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
29A 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

Cap, Tension Roller 
Upper Guide, Tension Roller 
Washer, Wave 
Bearing Ball 
Roller, Tension 
Under Guide, Tension Roller 
Shaft, Tension Roller 
Protector A, Tape 
Collar, Screw 
Nuts, M3 
Bar, Connecting 
Stopper 
Screw, Adjusting 
Spring Tension 
Shaft, Spring Hooking 
Plate A, Solenoid Link 
Plate B, Solenoid Link

Pin, Solenoid 
Retaining Ring, E Type 
Solenoid, Load 
Solenoid, Tension 
Bearing, Ball 
Link, Tension 
Shaft, Tension Link 
Retaining Ring, E Type 
Bracket B, Solenoid 
Cushion 
Bracket, Limiter 
Tension Arm 
Tension Arm Shaft 
Bearing, Ball 
Collar, Bearing 
Holder, Tension Shaft 
Stopper, Bearing 
Arm Ass'y, Sensing 
Arm Sub Ass'y, Potentiometer 
Spring B 
Holder, Potentiometer 
P.C. Board, Potentiometer
Connector, EI  Receptacle 3P
Connector, EI Conact
Connector, Header Pin 3P
Potentiometer, 5 kohm
Connector, Plug 2P 
Connector, Pin 
Connector, Socket 
Connector, Cap 2P 
Bracket A, Solenoid 
Bracket, Tension Connector 
Knob, Black 
Variable Resistor, 200 ohm, 25 A 
Protector B, Tape 
Nut, Collar 
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KA6A004 
KA6A003 
F78-8 
BA22280L 
KA6A001 
KA6A002 
KA6A005 
KA6A014 
KA6A021 
F517-3B 
KA6A020 
KA6A029 
KZ6A003 
GS1072 
KA6A031 
KA6A022 
KA6A023 
KZ5A003 
F74TE09 
GPlKOl 
GP1F02 
BA12260L 
KA6A026 
KA6A027 
F74TE19 
KA6A025 
KA6A030 
KA6A028 
KA6A039 
KA6A040 
BA122280L 
KZ7C044 
KA6A006 
KA6A009 
KA6A010 
KA6A019 
GS1027 
KA6A019 
PB9A278 
CN403061 
CN7B-051 
CN403052 
RV053019 
CN402029 
CN7B-056 
CN7B-057 
CN402030 
KA6A024 
KA6A032 
KNlOOl 
RV722010 
KA6A015 
KA6A038 

Notes 

Left Side 

Right Side 



REEL ASSEMBLY [5]: 

No. Description 

1 Reel Table Ass 1 y 
2 Pin, Reel Drive 
3 Motor, Reel 
4 Plate, Brake Base 
5 Angle, Brake Spring 
6 Screw, Adjusting 
7 Spring, Brake 
8 Plate, Reel Connector 
9 Connector, Plug 4P 

10 Connector, Cap 4P 
11 Nuts, M3 
12 Shaft, Brake Arm 
13 Retaining Ring, E Type 
14 Drum, Reel 
15 Arm Sub Ass'y, Brake 
16 Plate, Arm 
17 Pin, Solenoid 
18 Retaining Ring, E Type 
19 Bracket, Brake Solenoid 
20 Solenoid, Brake 
21 Felt, Brake 
22 Connector, Pin 
23 Connector, Socket 
24 Guard Ring, Reel Turntable 

Parts No. 

KWOHG 
KWOE042 
MR5A015 
KW6A001 
KZ3A093 
KZ6A010 
GS1030 
KW6A002 
CN404033 
CN404034 
F517-3B 
KWOE047 
F74TE20 
KWOA006 
KWOD031 
KPOF008 
KZ5A001 
F74TE09 
KPOE020 
GP1D02 
KWOD033 
CN7B-056 
CN7B-057 
KWOH026 

HEAT SINK ASSEMBLY FOR CAPSTAN AND REEL MOTORS [6]: 

1 Fan, Cooling 
2 Air Duct 
3 Bracket, Heat Sink 
4 Bracket, Heat Sink 
5 Heat Sink 
6 Bracket, Motor Connector 
7 Plate, Terminal 
8 Terminal, Lug 
9 Terminal 

10 Terminal 
11 Socket, Transistor 
12 Sheet, Transistor Insulation 
13 Cover, Transistor 
14 Transistor 
15 Transistor 
16 Diode 
17 Diode 
18 Connector, Plug 6P 
19 Connector, Plug 9P 
20 Connector, Cap 9P 
21 Connector, Cap 6P 
22 Connector, Pin 
23 Connector, Socket 
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AS1006 
ZA91H03 
ZA91H02 
ZA91H01 
KZ1A030 
ZA91H04 
KZ2A080 
CN7D-002 
CN912030 
CN910028 
CN603060 
PZ4B0080 
PZ4B039 
QMJ15015 
QMJ15016 
PN6FD13 
PN6FC13 
CN406035 
CN409037 
CN409038 
CN406036 
CN7B-056 
CN7B-057 

Notes 

not for order 

later models 



CONTROL ASSEMBLY [7]: 

No. Description 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

Knob, Slide VR 
Spring, Clamp 
Base B, Housing 
Protector A, Switch 
Push Switch 
Lamp, 28 V 
Cap, Switch, Rwd or F. Fwd 
Cap, Switch, Stop 
Cap, Switch, Play 
Cap, Switch, Record 
Cap, Switch, Shield 
Cap, Switch, Tape Unload 
Cap, Switch, Cue 
Knob, A 
Knob, Body,023-341 
Cap, Knob, 040-302 
Spacer, Switch 
Panel Sub Ass'y, Control 
Flange, Control Box 
Box, Control 
Stud, VR Bracket 
Stud, L.E.D. P.C. Board 
P.C. Board Ass'y, % Indication L.E.D.
Potentiometer, Multi Turn, 10 kohm
Switch, Rotary
Bracket, Rotary Switch
P.C.Board Ass'y, VR
Cover, VU Meter
VU Meter
Washer, Dress M3
Stud, VU Panel
Panel, VU Meter
Rubber, Side L Protection
Rubber, Side R Protection
Collar, Panel
Stay, R Side
Stay, L Side
P.C. Board Ass'y, VU meter
Cover, Connector
Connector
Washer, Dress M4
Washer, Nylon M4
Washer, Nylon M3
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Parts No. 

KN1041 
GS5017 
KHOF029 
CB22809 
WH11018 
LU2007 
KN2042 
KN2040 
KN2041 
KN2043 
KN2044 
KN2046 
KN2045 
KN1040 
KN1042 
KN1043 
CB22807 
CB22802 
CB22805 
CB22801 
KZ7Al71 
KZ7Al72 
PB-73G 
RV014021 
WH63017 
CB22808 
PB-73G 
ZA91F06 
ME11009 
F5403B 
KZ7Al69 
ZA91F01 
ZA91F04 
ZA91F05 
ZA91F08 
CY2019 
CY2020 
PB-74A 
CN7B-lll 
CN250330 
F5404B 
KZ6C006 
KZ6C011 

Notes 



,,---.... 

CONTROL CHASSIS ASSEMBLY [8]: 

No. Description Parts No. Notes 

1 P.C. Board, Control Mother PB9A276 
2 Connector, P.C. Board CN3A0086 
3 Angle A, Connector Kl04703 
4 Angle B, Connector Kl04704 
5 Cover, Control Chassis CB30901 
6 Panel, Control Chassis L Side Kl04702 
7 Panel, Control Chassis R Side Kl04701 
8 Flange, Chassis Kl04510 
9 Angle, Amp Rack Kl04707 

10 Guide, P:c. Board CN7B-045 
11 Angle B, Control Chassis Kl04706 
12 Angle A, Control Chassis Kl04705 
13 P.C. Board Ass'y, Bias Control PB-14E 
14 P.C. Board Ass'y, Counter PB-43N 
15 P.C. Board Ass'y, Time Base PB-43M 
16 P.C. Board Ass'y, Transport Control PB-43L 
17 P.C. Board Ass'y, Capstan Control PB-43K 
18 P.C. Board Ass'y, Reel Control PB-43J 
19 Plate, Shielding ZA91NOA 
20 P.C. Board PB Not for order 
21 Card Puller PZ4E007 
22 Panel, Counter P.C. Board PB43N01 

----

23 Panel, EXT Connector PB74B02 
24 P.C. Board, EXT Connector PB9A284 
25 Connector CN250379 
26 Connector CN225375 
27 Connector CN209371 
28 Spring, Lock CN7B-118 
29 Connector CN208008 
30 Spring, Lock CN7B-092 
31 Relay RY2Dc031 
32 Socket, Relay RY0005 
33 Connector, Header Pin 12P CN412079 
34 Connector, Socket Housing 12P CN412039 
35 Connector, Socket Contact CB7B-044 
36 Connector, EI Header Pin 3P CN403043 
37 Connector, EI Header Pin 4P CN404044 
38 Connector, EI Header Pin SP CN404045 
39 Connector, EI Header Pin 6P CN406046 
40 Connector, EI Header Pin 7P CN407047 
41 Connector, EI Header Pin 8P CN408048 
42 Connector, EI Header Pin 9P CN409049 
43 Connector, EI Header Pin lOP CN410050 
44 Connector, EI Header Pin 12P CN412051 
45 Connector, EI Housing 3P CN403061 
46 Connector, EI Housing 4P CN404062 
47 Connector, EI Housing SP CN405063 
48 Connector, EI Housing 6P CN406064 
49 Connector, EI Housing 7P CN407065 
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CONTROL CHASSIS ASSEMBLY [8]: (Continued) 

No. Description 

50 Connector, EI Housing 8P 
51 Connector, EI Housing 9P 
52 Connector, EI Housing lOP 
53 Connector, EI Housing llP 
54 Connector, Socket Contact 
55 Panel, Bias Control P.C. Board 
56 Panel, Time Base P.C. Board 
57 Panel, Transport Control 
58 Panel, Capstan Control 
59 Panel, Reel Control 

24 CHANNEL AMP CHASSIS ASSEMBLY [9]: 

1 Cover, Amp Chassis 
2 Panel, Amp L Side 
3 Panel, Amp R Side 
4 Angle, Amp Rack 
5 Angle A, Amp Guide Rail 
6 Angle B, Amp Guide Rail 
7 P.C. Board Ass'y, Record/Reproduce
8 Panel, Amp Chassis Reinforcement
9 Guide, P.C. Board
10 Angle A, Connector 
11 Angle B, Connector 
12 Connector, P.C. Board 100P 
13 P.C. Board, Amp Mother
14 Clamp, Head Wire 
15 Connector, Header Pin 12P 
16 Connector, Plug Housing 
17 Flange, Chassis 
18 P.C. Board, Record/Reproduce
19 Plate, Shielding 
20 Panel, Amp, P.C. Board 
21 Connector 
22 Connector 
23 Cover, Connector 
24 Card Puller 
25 Screw, Lock Kit 
26 Connector, Socket Contact 
27 Connector, EI Header Pin 3P 
28 Connector, EI Header Pin 4P 
29 Connector, EI Header Pin 8P 
30 Connector, EI Header Pin 12P 
31 Connector, EI Header Pin SP 
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Parts No. 

CN408066 

CN409067 

CN410068 

CN412069 

CN7B-053 

PB14E01 

PB43M01 

PB43L01 

PB43K01 

PB43J01 

CB30902 

Kl04602 

Kl04601 

Kl04707 

Kl05605 

Kl04606 

PB-14D 

Kl04608 

CN7B-045 

Kl04603 

Kl04604 

CN3A0086 

PB9A275 

Al03702 

CN412079 

CN412039 

Kl04510 

PB9A266 

ZA91N0A 

PB14D01 

CN214350 

CN213435 

CN7B-lll 

PZ4E007 

CN7B-097 

CN7B-042 

CN403043 

CN404044 

CN408048 

CN412051 

CN405045 

Notes 



24 CHANNEL AMP CHASSIS ASSEMBLY [9]: (Continued) 

No. Description 

32 Connector, EI Housing 3P 
33 Connector, EI Housing SP 
34 Connector, EI Housing 8P 
35 Connector, EI Housing 12P 
36 Connector, Contact 

AMP CHASSIS REAR PANEL ASSEMBLY [10]: 

1 Trans Ass'y, Output 
2 Panel, Output Transformer 
3 P.C. Board Ass'y, Input Transformer
4 Angle, Input Trans P.C.B. Ass'y
5 Panel, Amp Chassis Rear
6 Connector, Receptacle
7 Connector, Receptacle
8 Connector
9 Connector
10 Connector 
11 Washer, Dress M4 
12 Screw Kit 
13 Spring, Lock 
14 Washer, Nylon M4 
15 Connector, Pin Contact 
16 Wire Ass'y, Input 
17 Transformer, Input 
18 Connector, EI Header Pin 3P 

POWER SUPPLY ASSEMBLY [11]: 

1 Angle A, Top Panel 
2 Angle B, Top Panel 
3 Panel, Power Supplies Top 
4 Switch, Power 
5 Bracket, L.E.D. 
6 Holder, Fuse ,10 
7 Holder, Fuse ,6 
8 Fuse, 125V 3A 
9 Fuse, 250V 10A 
10 Fuse, 250V 15A 
11 Fuse, 250V 20A 
12 Washer, Dress M4 
13 Case, Transformer Shielding 
14 Transformer, Power 
15 Bracket, Connector 
16 Connector, Cap 9P 
17 Connector, Plug 3P 
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Parts No. 

CN403061 
CN405063 
CN408066 
CN412069 
CN7B-052 

ZA-91T 
ZA91G015 
PB-73W 
ZA91G02 
ZA91G03 
CN103046 
CN103045 
CN250368 
CN250330 
CN250335 
F5404B 
CN7B-096 
CN7B-118 
KZ6C006 
CN7B-121 
ZA-61U 
TF21006 
CN403043 

DS 1M002 
DS 1M003 
DS lMOOl 
WH92017 
LU4015 
FHl-006 
FHl-001 
FH7A030 
FH7Dl00 
FH7D150 
FH7D200 
F5404B 
ZA91001 
TF11045 
ZA91Q04A 
CN409001 
CN403031 

.... 

Notes 



POWER SU PPLY ASSEMBLY [11]: (Continued) 

No. Description 

18 Connector, Plug 9P 
19 Connector, Plug 12P 
20 Connector, Plug 9P 
21 Connector, Cap 3P 
22 Connector, Cap 9P 
23 Connector, Cap 12P 
24 Panel, Connector 
25 Relay 
26 Connector, Plug 9P 
27 Connector, Plug 12P 
28 Connector, Plug 6P 
29 Connector, Cap 12P 
30 Connector, Plug 3P 
31 Connector, Plug 2P 
32 Terminal 
33 Connector, Cap 9P 
34 Connector, Cap 12P 
35 Connector, Cap 6P 
36 Connector, Plug 12P 
37 Connector, Cap 3P 
38 Connector, Cap 2P 
39 P.C. Board Ass'y, Power Supplies
40 Guide, P.C. Board 
41 Connector 
42 Bracket, Power Connector 
43 Fan, Cooling 
44 Bracket, Cooling Fan 
45 Bracket, Heat Sink 
46 Bracket B, Heat Sink 
47 Heat Sink B 
48 Heat Sink A 
49 Terminal 
50 Socket, Transistor 
51 Sheet, Transistor Insulation 
52 Transistor 
53 Cover, Transistor 
54 Rectifier 
55 Regulator 
56 Regulator 
57 Capacitor 
58 Capacitor 
59 Capacitor 
60 Capacitor 
61 Stud 
62 Base, Regulator Ass 1 y 
63 Washer, Nylon M4 
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Parts No. 

CN409037 
CN412039 
CN409002 
CN403032 
CN409038 
CN412040 
ZA91R04 
RY3DA045 
CN409037 
CN412039 
CN406035 
CN412003 
CN403031 
CN402029 
CN909026 
CN409038 
CN412040 
CN406036 
CN412004 
CN403032 
CN402030 
PB-61X 
CN7B012 
CN103013 
DS1M004 
AS1006 
ZA91S06 
ZA91S04 
ZA91S05 
ZA91S02 
ZA91S01 
CN915032 
PZ4B038 
PZ4B008 
QMJ15015 
PZ4B039 
PN-0005 
IE15KC 
IUA7915K 
Cl33350M 
Cl33349M 
Cl33348M 
Cl22204M 
KZ7A225 
ZA91R03A 
KZ6C006 

Notes 



POWER SUPPLY ASSEMBLY [11]: (Continued) 

No. Description 

64 Connector, Pin Contact 
65 Connector, Socket Contact 
66 Connector, Pin Contact 
67 Connector, Socket Contact 

Parts No. 

CN7B-005 
CN7B-006 
CN7B-041 
CN7B-042 

POWER SUPPLY ASSEMBLY [11']: - LATER MODEL -

No. Description 

1 Cover, Power Supply 
2 Duct, Cooling Fan 
3 Side Panel B 
4 Fan, Cooling 
5 Bracket B, Cooling Fan 
6 Bracket A, Cooling Fan 
7 Heat Sink 1 
8 Heat Sink 2 
9 Rectifier 

10 Stud 
11 P.C.Board Ass'y A, Power Supply
12 P.C.Board Ass'y B, Power Supply
13 Sheet, Transistor Insulation 
14 Transistor 
15 Socket, Transistor 
16 Cover, Transistor 
17 IC, Regulator 
18 Transistor 
19 IC, Regulator 
20 Chassis, Power Supply 
21 Side Panel A 
22 Angle A, Chassis 
23 Angle B, Chassis 
24 Terminal 
25 Front Panel, Power Supply 
26 P.C.Board Ass'y, Regulator
27 Guide, P.C.Board 
28 Connector, P.C.Board 
29 Mount Plate, P.C.Board 
30 Stud 
31 P.C.Board Ass'y, Registor
32 Holder, Fuse 16 
33 Bus Bar A 
34 Bus Bar B 
35 Sheet B, Insulation 
36 Sheet A, Insulation 
37 Bus Bar Common 
38 Sheet D, Insulation 
39 Sheet C, Insulation 
40 Ring Tongue Terminal 
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Parts No. 

DS1U016 
DS1U005 
DS1U009 
AS1006 
DSlUOll 
DSlUOlO 
ZA91Y01 
ZA92A01 
PN-0005 
KZA7Al35 
PB-62E 
PB-62F 
PZ4B008 
QMJ15015 
PZ4B038 
PZ4B039 
IE15KC 
�Ml5016 
II15KC 
DS1U002 
DS1U008 
DS1U014 
DS1U017 
CN909026 
DS1U004 
PB-62G 
CN7B-020 
CN344007 
DS1U012 
KZ7Al35 
PB-75A 
FHl-021 
DS1U024 
DS1U025 
DS1U027 
DS1U026 
DS1U023 
DS1U030 
DS1U029 
CN7D-005 

Notes 

Notes 



POWER SUPPLY ASSEMBLY (11'] - LATER MODEL- (Continued) 

No. Description 

41 Capacitor 
42 Capacitor 
43 Capacitor 
44 Capacitor 
45 Transint Surge Absorber 
46 Stud 
47 Relay 
48 Angle, Capacitor 
49 Stopper, P.C.Board 
50 Panel, Connector 
51 Angle B, Front Panel 
52 Angle A, Front Panel 

53 Cover, Power Switch 
54 Switch, Power 
55 Bracket, LED 
56 Holder, Fuse 10 
57 Holder, Fuse 6 
58 Fuse, 250V 20A 
59 Fuse, 250V 10A 
60 Fuse, 250V 20A 
61 Fuse, 250V 10A 
62 Fuse, 250V 15A 
63 Fuse, 125V 3A 
64 Connector, Plug 12P 
65 Connector, Cap 12P 
66 Connector, Plug 9P 
67 Connector, Cap 9P 
68 Connector, Plug 3P 
69 Connector, Cap 3P 
70 Connector, Plug 2P 
71 Connector, Cap 2P 
72 Connector, Cap 4P 
73 Connector, Plug 4P 
74 Connector, Socket Contact 
75 Connector, Pin Contact 
76 Connector, Pin Contact 
77 Connector, Socket Contact 
78 Handle 
79 Switch, Frequency Change Over 
80 Fuse, 125V lA 

Page 12-llA 

Parts No. 

Cl33348M 
Cl33350M 
Cl33349M 
Cl22204M 
PN-0142 
KZ7B229 
RY3DA045 
DS1U013 
DS1U022 
DS1U006 
DS1U020 
DS1U019 

DS1U018 
WH92017 
LU4015 
FHl-006 
FHl-001 
FH7D200 
FH7Dl00 
FH7D200 
FH7D100 
FH7Dl50 
FH7A030 
CN412039 
CN412040 
CN409037 
CN409038 
CN403031 
CN403032 
CN402029 
CN402030 
CN404217 
CN404194 
CN7B-042 
CN7B-041 
CN7B-081 
CN7B-082 
CY1014 
WH22009 
FH7A010 

Notes 



TRANSPORT CHASSIS ASSEMBLY [12]: 

No. Description 

1 Panel, Case Side 
2 Protector, Wire 
3 Frame, Case 
4 Rubber, Door Escutcheon 
5 Bar, Door Hinge 
6 Pin, Hinge 
7 Door, L 
8 Door, R 
9 Hinge A, Door 
10 Hinge B, Door 
11 Nut, Plate 
12 Bracket, Catch Base 
13 Angle, Stopper 
14 Ball, Catch 
15 Finger Guard 
16 Panel, Rear, Power Supplies 
17 Panel, Power Supply Rear 
18 Caster 
19 Caster 
20 Washer, Dress M4 
21 Washer, Nylon M4 

CB-104 REMOTE CONTROL BOX [13]: 

1 Stand L 
2 Stand S 
3 Plate, Connector Mount 
4 AMP Connector, 552126-1 
5 P.C. Board B, Connector
6 Screw Lock, 552565-1 
7 Amp Connector, 552130-1 
8 P.C.Board A, Connector
9 Block, Spring 

10 Connector D, DBC-25P-FO 
11 1150-044-029 
12 Shaft, Holder 
13 Block, Cylinder 
14 Shaft, Clamp 
15 Screw, Clamp 
16 Knob 
17 P.C.Board Ass'y A, Control
18 Mount Metal, P. CBoard 
19 Tube, Square 
20 P.C. Board Ass'y B, Control
21 Cable, Flat FCP-40-03#1 
22 FCP-24-03#1 
23 FCP-40-03#1 
24 FCP-24-03#1 
25 Stud 
26 P.C.Board B, LED

Page 12-llB 

Part No. 

Kl04512 
Kl04516 
Kl04501A 
CY5003 
Kl04506 
Kl04511 
Kl04503 
Kl04502 
Kl04504 
Kl04505 
Kl04508 
Kl04507 
Kl04509 
CY3016 
AS5010 
Kl04514 

CY4030 
CY4029 
F5404B 
KZ6C006 

ZA72H02 
ZA72H01 
CB10407 
CN250355 
PB9A252 
CN7B-098 
CN250360 
PB9A251 
CN7B-120 
CN225105 
CN344016 
ZA72H06 
ZA72H07 
ZA72H05 
ZA72H03 
ZA72H04 
PB-43S 
KZ3A095 
KZ7Bll3 
PB-43T 
PZ9D022 
PZ9D021 
PZ9D020 
PZ9D023 
KZ7A222 
PB9A330 

Notes 

with Brake 



CB-104 REMOTE CONTROL BOX [13]: 

No. Description 

27 Reinforcing Metal A, P.C.Board 
28 Reinforcing Metal B, P.C.Board 
29 P.C.Board, Amplifier Switch
30 8Vl012-M (with 8Z0012} 
31 8Vl022-M (with 8Z0011} 
32 Tube, Square 
33 Tube, Square 
34 Lock, SUF12063 
35 Knob, Red 
36 Release, Lock, SUF41 
37 Knob, White 
38 Plate, Switch Mount 
39 P.C.Board, Mechanical Switch
40 Plate, Switch Mount 
41 Switch Ass'y, F.FWD & RWD
42 Switch Ass'y, STOP 
43 Switch Ass'y, PLAY 
44 Switch Ass'y, REC 
45 Switch Ass'y, TAPE UNLOAD 
46 Protector B, Switch 
47 Tube, Square 
48 Stud 
49 P.C.Board Ass'y, LED
50 Case 
51 Front Frame 
52 Panel, Front 

AUTO LOCATOR (OPTION} [14]: 

1 Case 
2 Connector Ass'y 
3 DDC-S0P-FO
4 Block, Spring, Dll0279 
5 I/O P.C.Board Ass'y 
6 CPU P.C.Board Ass'y 
7 Rail, Guide, 50-1020 
8 Regulator P.C.Board 
9 Collar 

10 upc 14312H 
11 Cover 
12 Metal, Connector Mount 
13 4800-100-35 
14 Mother Board P.C.Board 
15 Blower, CT3BSS 
16 Guard, 20132-2 
17 Plug, 1-480698-0 
18 Cap, 1-480699-0 
19 P.C.Board, LED
20 Stud 
21 CW P.C.Board A 
22 CW P.C.Board B 

(Continued} 

Part No. 

CB10410 
CB10411 
PB9A254 
WH41023 
WH42024 
KZ7Bl05 
KZ7Al33 
WH12063 
WH0B016R 
WH12064 
WH0B16W 
CB10412 
PB9A265A 
CB10413 
WH11057 
WHll0SS 
WH11056 
WH11058 
WH11061 
CB10414 
KZ7Al54 
KZ7Al29 
PB-74J 
CB10405 
CB10409 

CB10704 
CN7C-001 
CN250368 
CN7B-118 
PB-44J 
PB-44H 
CN7B-013 
PB9A353 
KZ7Al03 
IHC14312 
CB10708 
CB10707 
CN3A0094 
PB9A338 
AS1006 
ASS0l0 
CN402029 
CN402030 
PB9A340 
KZ7A837 
PB9A259 
PB9A260 
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Notes 

P=l2 .5 

P=l2.5 

2P 
2P 



AUTO LOCATOR (OPTION) [14]: 

No. Description 

23 Switch, D6, Yellow 
24 Stud 
25 Switch Ass'y, 10-key 
26 Plate, Switch Mount 
27 Washer 
28 Stud, Pole, 3.5 x 6 x 6 
29 Switch Ass'y, F.FWD & RWD 
30 Switch Ass'y, ZERO SET 
31 Switch Ass'y, STOP 
32 Switch Ass'y, PLAY 
33 Switch Ass'y, REC 
34 Switch Ass'y, AUTO REWIND 
35 Switch Ass'y, SHUTTLE 
36 Switch Ass'y, SEARCH 
37 Switch Ass'y SEARCH ZERO 
38 Frame, Front 
39 Cover A, Acryl 
40 Panel, Front 
41 Protector B, Switch 

(Continued) 
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Part No. 

WH11084Y 
KZ7Al06 
PB-74U 
CB10709 
KZ6C037 
KZ7All0 
WH11073 
WH11075 
WH11071 
WH11072 
WH11074 
WH11078 
WH11077 
WH11076 
WH11079 
CB10409 
CB10711 
CB10703 
CB10414 

Notes 



12.3 EXPLODED VIEW DRAWINGS 

The following drawings are numbered to correspond with the parts 
lists in Section 12.1, and are indexed below for convenience. 
(A full set of schematic drawings is packed separately with each 
MTR-90.) 

Drawing Number 

12-1

12-2

12-3

12-4

12-5

12-6

12-7

12-8

12-9

12-10

12-11

12-12

12-13

12-14

Title 

Head Assembly 

Capstan Assembly 

Tape Lifter and Shield Assembly 

Tension Arm Assembly 

Re el Assembly 

Heat Sink Assembly for Capstan and Reel Motors 

Control Assembly 

Control Chassis Assembly 

24 Channel Amp Chassis Assembly 

Amp Chassis Rear Panel Assembly 

Power Supply Assembly 

Transport Chassis Assembly 

CB-104 Remote Control Box 

Auto Locator (Optional) 
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Figure 12-1. Head A ssembly. 
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Figure 12-2. Capstan Assembly. 
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Figure 12-3. Tape Lifter and Shield Assembly. 
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BS4x8 

Figure 12-4. Tension Arm Assembly. 
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TO REEL DRIVE MOTOR 

Figure 12-5. Reel Assembly. 
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Figure 12-7. Control Assembly. 
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Figure 12-llA. Power Supply Assembly 
(Later Model) 
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