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PREFACE

THE HTC INSTRUCTION MANUAL

International Tapetronics Corporation 
Manuals are written with the intent of 
assisting the reader-user toward a 
better understanding of ITC equipment. 
Most instruction manuals are seldom 
read except at the time of crisis when 
equipment malfunction is suspected. 
When this happens, the manual is 
usually missing, or at best, difficult 
to locate. PLEASE FIND A CONVENIENT 
SPOT TO KEEP THIS MANUAL.

We at ITC have tried to produce a 
useable manual. But, being human, we 
are subject to the frailities of be­
havior. Therefore, should you discov­
er any errors or amissions, or should 
you wish to contribute any recommenda­
tions, please send us your comments. 
We will be most appreciative.
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SECTION I. INTRODUCTION / SPECIFICATIONS
I. introduction/specifications

1-1

realized by 
mechanical

interaction between any of the 
Steel ball pivots combine with a 

to permi t much 
The entire head nodule 

be relieved without destroying pre­
adjustments thus allowing for 

and flexi-

This serves to lower the operating tem­
perature. Faster tape stop time occurs 
because less field-to-collapse in the 
winding produces faster solenoid plunger 
release. This results in minimal tape 
overshoot.

The entirely new true, center-pivot 
head module is designed with rotational 
axis in the exact vertical and horizon­
tal centerline of the heads. Height, 
zenith and azimuth adjustments are in­
dependent and individually lock, preven­
ting interaction between any of 
three, 
longer azimuth pivot 
finer tuning, 
can 
vious adjustments thus 
greater interchangeability 
bility.

Performance improvements 
the previously described 
changes can best occur when the tape 
cartridge is positioned accurately, con­
sistently, and without distortion to the 
cartridge material. ITC, therefore, has 
designed a completely new cartridge pos­
itioning system which assures precise, 
rigid alignment of tape and head, even 
when cartridge insertion is hurried or 
somewhat careless.

Electronically, the Series 99B incor­
porates many standard features made pos­
sible by micro-processor technology. 
The cue tones which are generated and 
detected digitally are crystal refer­
enced for long term frequency stability. 
Cue tones include Primary, Secondary and 
Tertiary. A two speed (standard 7.5 IPS 
and 20.25 IPS high speed cue) crystal 
locked DC brushless servo motor dramat­
ically inproves flutter performance and 
reduces heat.

A specially designed reproduce head, 
coupled with a low inductance recording 
head, contribute to frequency response 
which equals open reel quality. High 
frequency bias (256 kHz) and a unique 
bias and program mixing amplifier com­
bine to reduce intermodulation distor­
tion to the point at which the magnetic

A. GENERAL DESCRIPTION
The Series 99B cartridge equipment 

from International Tapetronics Corpora­
tion has been designed and built using 
the technology available today. Micro­
processor control is the key behind the 
innovative standard features of the 
Series 99B. Low-noise and BI-FET op-amp 
circuits have provided the basis for an 
audio system which easily accomodates the 
best magnetic tapes of today.

One of the guidelines used during the 
development of the Series 99B was the 
December, 1975, NAB Standards for car­
tridge tape recordings and reproductions. 
The standards outlined therein have been 
met and in many cases improved upon.

The Series 99B is built on a nodular 
basis in which the playback transport 
electronics and the recording electron­
ics are each housed in separate units. 
This allows greatest flexibility in 
mounting the Series 99B and also makes 
the addition of a recorder unit to an 
existing reproducer at a later date a 
simple task. All sub-assemblies such as 
motherboard, amplifiers, control cir­
cuits, power supplies, front and rear 
panels, and head assemblies are either 
plug or bolt-in place. This feature 
makes service convenient and efficient. 
Sockets are also used for IC's and tran­
sistors to ease individual component re­
placement.

Mechanically, the Series 99B is built 
with the reliability of standards set by 
ITC. These include solid 1/2 inch thick 
anodized aluminum deck, full swing chain 
driven pressure roller assembly, heavy 
duty air-damped solenoid, and a preci­
sion micro-adjust head assembly. A long 
lasting high adhesion pressure roller 
material which pulls better with less 
pressure is standard.

Solenoid operation provides for 
stable tape travel path, lower operating 
temperature, and minimal tape overshoot. 
The tape path has greater stability due 
to consistent plunger location under all 
temperature variations. The coil cur­
rent is also reduced after engagement as 
a result of the true positioning feature.



with

Monophonic Stereophonic

Squelched 74 dB or greater 74 dB or greater
S/N 53 dB or greater 50 dB or greater

B. SPECIFICATIONS
Hum & Noise 58 dB or greater 56 dB or greater

Capstan Motor: Among pro-

1-2

-18 to - 1 dBm 
-10 to + 7 dBm 
- 5 to +12 dBm 
+ 1 to +18 dBm

Power:
VA.

Reproducer: 0.5% 
harmonic distortion,

or less
Record to 

*

or less 
Measured 

1975 NAB

tape and cartridge become the limiting 
factors.

Group delay compensation is used in 
the recording amplifier to improve 
square wave performance and transient 
response. Peak indicators which follow 
tape saturation are conveniently mounted 
in the meters. Meters may be used to 
monitor input, output, program and cue 
bias and cue playback. These functions 
are all selectable from the front panel. 
Input monitoring (NORM REC) is automati­
cally switched to output monitoring (PGM 
PLAY) when the machine is not recording. 
The primary cue tone may be recorded at 
any time from the front panel 1 kHz cue 
control switch.

A new standard feature with Series 
99B recorders is CUE ERASE. Selective 
erasure of any material on the cue track 
is possible using this function. Another 
operational feature especially useful in 
machine maintenance is the multi-func­
tion test tone generator. A complete 
frequency response test can be made in 
less that five minutes without taking 
the machine out of service. The output 
of the tone generator is accessible from 
the remote connector for external use.

The RPSE (Stereophonic) and RPME 
(Monophonic) units incorporate all the 
features of the Series 99B. These in­
clude stereo or mono recording and re­
producing; automatic erase, azimuth 
(phase) alignment of the recording head, 
and splice location (ELSA); brushless DC 
servo motor and previously described 
features. Variations of these units are 
available and may be obtained by con­
tacting ITC Sales Department.

Amplifier Distortion: 
or less total 
0.1% or less third harmonic distor­
tion. Recorder: 0.5% or less total 
harmonic di stortion, 0.1% 
third harmonic distortion, 
in accordance with the 
standard.

System Distortion: 0.8% or less total
harmonic distortion, 0.5% 
third harmonic distortion.
playback at +4 VU recording level.

Noise: *, **, ***

IPS (51.4 cm/s). Normal operating 
speed may be changed by jumper to 
3.75 or 15 IPS (9.5 or 38 cm/s).

Wow & Flutter: Playback: 0.12% or less 
DIN weighted. Record/play: 0.15% or 
less DIN weighted.

Speed Accuracy: 0.1% maximum deviation.
Rated Output Load Impedance: 600 ohms

balanced. May be strapped for 150 
ohms. Measured at 1 kHz in accord­
ance with 1975 NAB standard.

Audio Output Capability: +25 dBm maxi­
mum before clipping. May be strapped 
to provide the following operating 
ranges without deteriorating the 
signal-to-noise ratio.

Preamplifier Head Room: *****
Reproducer: +25 dB
Recorder: +24 dB

Crosstalk Between Channels:* 
gram and cue channels.

120/240 volts AC, 50/60 Hz; 40
800 VA during erase cycle of 

ELSA equipped units. Selectable taps 
for accommodating varying line volt­
age conditions. Taps at 105V, 120V, 
210V, 225V, and 240V.

Direct drive, crystal 
referenced, brushless DC servo, cap­
stan motor with ceramic shaft and 
permanently lubricated ball bearings.

Tape Speed: 7.5 IPS (19 cm/s): High 
speed cue standard on models at 20.25



Cue to ProgramProgram to Program
150 Hz 52 dB50 dB40 Hz

1 kHz 50 dB48 dB1 kHz
8 kHz 40 dB45 dB10 kHz

ease and

Frequency
150 36 dBHz

1 kHz
8 kHz

(tape

F).

1-3

(Specification limited for record/play 
by noise of tane, NOT electronics.)

Metering: 
scale, 
to ring:

Cue Track 
Erase Depth

Input and output 
compatible with

256 
for

40 dB
50 dB 

(limited by 
tape noise)

program 
an 

in-

20 K ohm bal-
600 ohm and 

loads

"A” 
for moni- 
(automatic

Record to playback
* +/-1.0 -20 dBm

-10 dBm 
0 dBm

+10 dBm 
Taut band movement with 
Switch selection 
Recording input

switching to program playback when 
machine is not recording): 
playback; program bias; cue bias;
cue playback. Built in LED peak 
dicators follow tape saturation.

Bias Amplifier: Crystal referenced
kHz for program track(s), 83 kHz 
cue track.

Cue Erase: * ‘ ‘ *'

or detection 
kHz or any

NAB size AA
100 milliseconds 

movement).
150 milliseconds (to audio 
on).

Stop Time: 75 millisconds (transport
and electronics). Tape travel after 
stop signal varies according to type 
of cartridge used and length of tape.

Ambient Operating Temperature Range:
10° C to 55° C. (50° F to 131°

Square Wave Response: At 1 kHz* phase 
distortion compensation in recorder 
to minimize overshoot.

Tape Capacity:
Start Time:

Frequency Response:
at -14 VU recording level. 
dB from 31.5 Hz to 16 kHz.

Equalization: 1975 NAB standard, (50 us) 
adjustable for CCIR (70 us). 1964 
NAB standard may be accomodated by 
strap removal in recorder (3180 us, 
50 us). High frequency equalization 
control included in recording ampli­
fier, with both high and low fre­
quency controls in reproducer.

Head Configuration: NAB - two
for mono (0.080" track width), 
tracks for stereo (0.043" 
width).

other combination, 
to cue system are 
1975 NAB standards.

Audio Input Impedance:
anced bridging standard.
150 ohm balanced terminating 
may be selected by jumper.

Audio Input Capability: +28 dBm @ 0.5%d
THD (recorder). Strappable for the 
following mid-range (level control 
knob position) sensitivity levels to 
facilitate front panel adjustment 

optimize signal-to-noise.

tracks 
three 

for stereo (0.043" track 
Separate record and repro­

duce heads permit playback monitoring 
while recording.

Cue Signals: NAB - primary (1 kHz), sec­
ondary (150 Hz) and tertiary (8 kHz) 
all standard. Open collector tran­
sistor switching for external control 
available for 150 Hz and 8 kHz in ac­
cordance with 1975 NAB standard. Op­
tional relays available. Secondary 
cue, 150 Hz, and tertiary cue, 8 kHz 
may be applied during recording pro­
cess or during playback. 150 Hz and/ 
or 8 kHz tones are strappable to in­
itiate high-speed cue upon conclusion 
of detection of tone (playback or re- 
cord/playback mode). Individual and/ 
or simultaneous tone generation and 
detection are available for 1 kHz, 
150 Hz, and 8 kHz.

• Logging Signals: External input to the
cue recording amplifier and external 
output from the cue reproducer ampli­
fier are available for recording and 
reproducing logging signals at -10 VU 
between 3.3 kHz and 6.5 kHz. Exter­
nally applied cue tones are not for 
simultaneous generation 
with 1 kHz, 150 Hz, 8



Monophonic and

50 Hz Line60 Hz Line
Average

Rack
Specification PendingPeak

Width HeightDepth
90 mm133 mm216 mm 394 mm

(.354 in)(5.25 in)(8.5 in) (15.5 in)

1-4

Add for 
Feet

*****Referenced to 160 nW/m as specified 
in the 1975 NAB Cartridge Recordings 
and Reproductions Standard.

****Referenced from NAB cue tone repro­
duce levels.

Automatic Erase:
Stereophonic*

(Erase mode not intended for contin­
uously repeated operation.)

*A11 measurements made using 3M Scotch­
cart tape and referenced to 1 kHz re­
corded at 250 nW/m, 4 dB higher than 
the 160 nW/m reference of the 1975 NAB 
Cartridge Recordings and Reproductions 
Standard.

*** Audio measurements band limited to
20 Hz to 20 kHz. A

Specification Pending

audio and
Mating con-

Weight: Playback: 13.6 kg (30 pounds), 
wi th ELSA 14.1 kg (31 pounds). Re­
cord! ng amplifier: 6.8 kg (15 pounds).

ELSA System:
Splice Locate:** Detect one mil thick 

splicing tape thickness minimum, 
square and diagonal ended cut.

Automatic Phase Alignment:**
Monophonic: 1.0 dB or less azimuth

loss at 10 kHz.
Stereophonic: +/" 20 degrees or less 

difference between left 
and right program chan­
nels at 10 kHz (to be 
measured under steady 
state conditions after 
application of ELSA se­
quence) .

Remote Control: All front panel con­
trols and indicators plus cue erase, 
1 kHz record and defeat and external 
cue tones record input and enable 
lines.

External Connectors: XLR
latching remote control, 
nectors are furnished.

Mounting: Table top mounting,
mount housing optional.

Dimensions (Maximum):

**A11 measurements - 3M Scotchcart AA 
cartridge with 3.5 minutes tape load 
running at 7.5 IPS.



SECTION II. INSTALLATION AND OPERATION
. IL INSTALLATION AND OPERATION

A. INSTALLATION

housing accommodatesmount

See Figure

B. EXTERNAL AUDIO CONNECTIONS

(101. SOntm.)

Figure 2-1

2-1

(4 82.60 mm

An appropriate combination of plugs 
and sockets is provided with each Series

6 IS/1 e In 
(176.21mm.)

I I 5/32in

”1""

RACK MOUNT OEPTH FROM 
ALLOW 2 ADDITIONAL INCHES (50.80 mm.)

It is inportant to note that the + 
(plus) and - (minus) signs are indica­
tions of proper phase relationships only 
and do not reflect DC voltage potential. 
It is necessary to connect the + lines 
of both channels to the corresponding + 
(or equivalent) terminal of the external 
source in order to prevent phase rever­
sals.

MOUNTING SURFACE IS 15. 3 9 4 in. ( 391.0 I m m. ) 
FOR CONNECTOR CLEARANCE.

Adjustments outlined within this 
section are made at the factory to a- 
chieve optimum performance from Series 
99B cartridge machines. At the time of 
installation, three adjustments may be 
required: program reproduce level, re­
corder input level strap, and internal 
test tone generator "0" VU level cali­
bration.

99B machine for connecting audio inputs 
and outputs. Refer to Figures 2-6 and 
2-7 for proper location of connectors. 
Inputs and outputs are balanced; it is 
therefore recommended that two-conductor 
shielded cable be used for each. Attach 
the shield only at either the ma­
chine end or the console to prevent any 
potential ground loop. Figure 2-3 shows 
a proper method of connection for the 
playback output lines. Figure 2-4 illus­
trates the connections required for the 
recorder inputs.

Shielded cables are recommended for 
all remote audio functions (cue amp out­
put, square wave output, test tone gen­
erator, cue amp input).

The Series 99B machines are design­
ed for table top mounting. Machines, 
including recording amplifiers, may be 
safely stacked 3 to 4 high if desired. 
Vertical space requirement for each 
Series 99B machine is 7 inches when rack 
mounted in the ITC rack mount housing. 
The rack 
either two playback units side by side 
or one recorder/playback. 
2-1 and 2-2 for additional mounting in­
formation.



□ □

UcuTIm o

Figure 2-2

C. EXTERNAL CONTROL CONNECTIONS

Additional remotes available are:

rr n 7)
2LEFT

+
RIGHTRIGHT

REPRODUCER AUDIO OUTPUT CONNECTIONS RECORDER AUDIO INPUT CONNECTIONS

Figure 2-4Figure 2-3

2-2

2 

I

2

I

TO
P2

TO
PI

TO 
LOAD

TO
J2

5 7/32 In.
(132.56 mm.)

Of 
ready 
(see

front
lamp 

page

A—t-

8 9/16 In.
( 2 17.49 mm.)

panel 
is 

2-8)

TO

3

2

1---------► GND

NOTE : CONNECT SHIELD 
AT ONE END ONLY 
(CONSISTENT WITH 

STATION WIRING)
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NOTE:CONNECT SHIELD 
AT ONE END ONLY 
(CONSISTENT WITH 

STATION WIRING)

-►GND
V-*-
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1. Secondary cue open collector output —
— pin 40 — 200 ma. switching

FROM
S- AUDIO 

SOURCE

All remote control functions are 
accessible through one connector, J1, 
located on the playback rear panel. Fig­
ure 2-5 illustrates many of the common 
remotes used and the proper method for 
making the connections.

Insome cases, unshielded lines may 
be tolerated for remote switch functions 
However, it is recommended that shield 
cables be used in all installations.

current (sinking), maximum 25 VDC 
open circuit voltage, switches to 
ground upon sensing of secondary cue.

2. Tertiary cue open collector output —
— pin 37 — switches to ground upon 
sensing of tertiary cue.

3. Auxiliary Start Pulse— pin 28 —
momentary (100 msec) pulse to ground 
upon start of cartridge — open 
collector. May be used to start an 
external clock or timer. Maximum 25 
VDC open circuit voltage, at 200 ma.

4. Ready Ground — pin 3 — follows
ready lamp function, when lamp is on, 
ready ground signal is at ground. 
When lamp is off, signal is open 
collector. Caution: ready ground 
follows condition 
ready lamp. If 
strapped to flash 
ready ground will change states syn­
chronous with front panel ready

All switches shown are momentary 
action, single pole. Typical switching 
current is 5 ma. DC at a maximum 5 VDC.



SAMPLE REMOTE CONTROL SCHEMATIC

0 S T ARTREMOTE START SWITCH

©SWITCH COMMON r0 RUN/
I

0+ SO VDC

I STOP0REMOTE STOP SWITCH

X-- READY (STOP)0

0+ SO VDC

I0 CUENotes REMOTE CUE SWITCH

0 CUE1. REMOTE CUE LAMP

' I
I"cannons" together2. 0+ SO VDC

3. 0DIGITAL COMMONtogether between other

0+SO VDC4.
any

i0SECONDARY OPEN COLLECTOR

5.

0DIGITAL COMMON

6.

0TERTIARY OPEN COLLECTOR

7.

and RECORD SET SWITCH0REMOTE RECORD SET SWITCH

0SWITCH COMMON

and

0 RECORO LAMPREMOTE RECORD SET LAMP

0+ 30 VDC

0COMMONDIGITAL

0 ELSAELSA SWITCHREMOTE

I KHi CUE RECORD0

I KHi CUE DEFEAT0
X RECORDISO Hz0

XFigure 2-5
8 KHI RECORD0

2-3

Use shielded cable runs where pos­
sible.

the electrical
this Technial

REMOTE 150 Hl CUE 
RECORD SWITCH

I
I

I
I

I

8 KHI ( TERTIARY ) 
DETECT

ISO Hi (SECONDARY) 
DETECT

RELAY WITH
DIODE

Tie shields and 
only at the machine end.

REMOTE RUH LAMP 
( RUN GROUN D )

j^i

' v r

02 -o o

32- o ci-

02 o o

_y

2T

Do not "mix" digital ground, switch 
cannon, or audio ground circuits, to 
prevent digital or DC ground loops.
For other JI connections not noted 
here, refer to the reproducer mother­
board schematic in 
drawings section of 
Manual.

24 VOLT 
IN4OO5

REMOTE STOP LAMP 
(READY GROUND) ~1^ 7?/

Keep all switch and lamp circuits 
"above" any ground at all points 
outside the machine.

Do not tie cannons, shields, or +30 
volt lines t*~’ ~*'t
machines.*

*For "Daisy Chain" operation, ITC recan­
mends the use of the optional plug-in 
relays for absolute ground and power 
supply isolation between machines 
peripheral interface gear.

REMOTE 8 KHI CUE 
RECORD SWITCH

REMOTE IKHi CUE 
RECORD SWITCH

REMOTE I KHt CUE 
DEFEAT SWITCH

Keep all interface cabling segre­
gated fran high-power cables (such 
as A.C. runs and speaker leads).
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CONTROL INTERCONNECTION CABLE 
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I
Figure 2-7
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Tl 
POWER 

TRANSFORMER

Connect
across

CONTROL INTERCONNECTION 
TO REPRODUCER

and logging
recorded on the

©
AUDIO 

OUT

RECORD 
HEAD 

P5

CONTROL 
TO RECOR

RECORD 
HEAO 

P3

INTERCONNECTION CABLE 
DER CONNECTS HERE

5)®
JI REMOTE

LINE CORD PLUGS IN HERE

output avail- 
For monitoring,

HEAD INTERCONNECTION CABLE 
FROM PLAYBACK CONNECTS HERE

(shield) to
Nominal

pin 8
16) with 

(normally open 
rangement) for erasure

information previously 
cue track. Active

- switch to 
a momentary 
contact ar- 
of cue tone

connect ground lead 
pin 45 — audio ground, 
voltage is .5V r.m.s.

b. Square Wave output (analog signal 
from tape converted to square 
waves) is accessible on pin 44. 
This output must be referenced to 
the digital ground on pin 48 in 
order to prevent interaction with 
analog circuitry. Voltage swing 
is +15 volts (peak to peak). Load 
impedance 
ohms.

7. Cue Erase —
ground (pin 
switch

lamp. Maximum open circuit voltage 
25 VDC, maximum current at 200 ma.

5. External Fade Control— pin 21 —
this is a DC control point for vary­
ing playback output level, 
a potentiometer (25K ohms) 
+15V and ground (pins 13 and 16), 
connect the wiper arm of the poten­
tiometer to pin 21. When the wiper 
potential is +15 VDC audio is ON, at 
0 VDC audio is OFF. CAUTION — with 
potentiometer in OFF position, in­
ternal audio ON circuit is disabled. 
Both channels on a stereo machine 
are controlled simultaneously with 
one potentiometer.

6. Cue Amplifier Outputs:
a. Cue preamplifier 

able on pin 11.

©•
© ®

P6 INTERCONNECT
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D. CONTROLS AND INDICATORS

E.

2-5

internal 
are 
to 

Out- 
VAC 
The

READY 
has

Enables the oper- 
1 kHz primary cue 

as in the 
Automatic

On when in a RUN mode.
5. Power Indicator — Red LED located

between the yellow and green cue tone 
LED’s on the playback front panel.

6. Cue Switch— Used for high speed cue
and audio mute from STOP, START, or 
RECORD (cancels record set) modes. 
Pressing CUE while in high speed mode 
causes audio to turn on for duration

1. Stop Switch — Active when cartridge
is loaded properly. Overrides all 
other operations within the machine.

On when cartridge is 
Flashes (as sup- 
after cartridge 

For optional 
see 

Operational Options.
Active whenever a 

a

switch is held. CUE is also used in 
conjuction with ELSA switch.

7. Cue Lamp— On when in a CUE mode.
8. ELSA (Erase, Locate Splice, Azimuth) Switch —

Pressed and held in conjunction with 
CUE causes automatic cartridge pre­
paration cycle to begin. NOTE: the 
ELSA switch must be pressed first and 
held while the cue switch is pressed. 
Pressing only the ELSA switch during 
any ELSA cycle sets up an automatic 
stop at the end of that particular 
cycle. Simultaneous illumination of 
RUN, CUE, and READY LAMPS verifies 
that the machine has accepted this 
command.Pressing and holding both ELSA 
and CUE switches until first flash of 
the CUE lamp will automatically skip 
the automatic azimuth cycle (for erase 
and splice locate only). Allowing CUE 
lamp to flash twice before releasing 
switches will automatically skip the 
azimuth and erase cycles (for splice 
locate only).

9. Record Set Switch
the READY mode.NOTE: IN ORDER TO PREVENT POTENTIAL 

OPERATIONAL PROBLEMS, EXTERNAL LOAD 
COMBINED CURRENT DRAIN MUST NOT EX­
CEED 0.2 AMPERES.

2. Ready Lamp —
1 oaded properly. 
plied from factory) 
has played and cued.
operation of the Ready function, 
SECTION II.

3. Start Switch —
cartridge is loaded properly or in 
CUE mode.

4. Run Lamp —

Active only in 
When pressed, exter­

nal audio signals are switched into 
the recording amplifier circuit. 
Pressing START causes the recording 
process to begin.

10. Record Set Lamp A visual indication 
showing that the machine is either 
ready to record or in the process of 
recording.

11.1 kHz Cue Record — 
ator to record a 
tone at any desired time 
case of editing a tape, 
timing of the tone length is control­
led by the micro-processor. The 
switch is active in a playback or re­
cording mode. The 1 kHz cue detector 
is defeated while switch is depressed. 
(See Figures 2-8, 2-9, and 2-10.)

12. 1 kHz Cue Defeat - Active only in a 
RECORD preset mode (no tape running — 
READY and RECORD lamps on). When pres­
sed, LED (directly above switch) 
latches on as an indication that the 1 
kHz cue tone will not record automat­
ically when the cartridge is started. 
(See Figures 2-8 through 2-10.)

13. Secondary Cue Switch — Active in
either record or playback modes. 
Used to record a secondary cue tone

only in playback mode after the 
first 1.5 seconds of tape has play­
ed. Erases only when switch is 
closed. (RECORDER ONLY).

8. External Cue Tone Record— Other
auxiliary tones may be recorded onto 
the cue track by connecting the sig­
nal to pin 2 (cue record input) and 
pin 45 (audio ground) and enabling 
the cue recording system by switch­
ing pin 26 to ground (pin 16). Nomi­
nal input voltage — 1 VAC r.m.s. 
Input impedance approximately 15K 
ohms. (RECORDER ONLY).

9. Test Tone Generator— All
test tone generator frequencies 
available at pin 27 referenced 
ground at pin 45 (unbalanced), 
put level is nominally 2.5 
(r.m.s.) into a 600 OHM load, 
output is directly coupled to an OP­
AMP, therefore, a slight DC offset 
voltage of no more than 20 mv may 
occur.
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4 (for fine

6
used

7
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secondary
Jumpers located

tone
and

0 — OFF (readout blank)
1 — 1 kHz at OVD reference level
2 — 1 kHz at -10 dB
3 — 10 kHz at -10 dB

(nodes 2 and 3 may be used for 
bias calibration, rough azi­
muth and equalization mainten­
ance) .

Pressing the RECORD switch will 
automatically reset modes 5 or 7 to 
the beginning step frequency of 50 
Hz.

(150 Hz) on the cue track. The sec­
ondary LED (green) on the playback 
chassis illuminates and a remote 
switching signal occurs upon sensing 
of the cue tone. As supplied from 
the factory, high speed recue is in­
itiated at the end of secondary cue 
tone when the unit is in playback 
mode. Jumpers provided on Play 
Logic Card to defeat high-speed cue 
if desired.

14. Tertiary Cue Switch — Active in
either record or playback modes. 
Used to record a tertiary cue tone 
(8 kHz). Illumination of the ter­
tiary LED (yellow) on the playback 
chassis and a remote switching 
signal occurs upon sensing of the 
tone. Reproducer can be program­
med (jumper optional) to initate 
high-speed recue at the end of ter­
tiary tone rather that 
tone, if desired, 
on Play Logic Card.

15. Cue Erase Switch —

The reference level of the tone 
generator is internally adjustable 
as well as variable through the use 
of the front panel level controls. 
The factory setting of the 1 kHz O 
VU reference tone is matched to an 
equivalent 0 dBm input signal. To 
make optimum useage of the tone gen­
erator reference level it is recom­
mended that the internal level ad­
justment be made to match the buss 
reference level commonly used in the 
user’s application. In this manner, 
the front panel level controls can 
always be easily recalibrated using 
the internal reference tone gener­
ator, eliminating the need to 
"patch-in" an external tone oscil­
lator. See Section V for informa­
tion regarding this adjustment.

17. Peak Indicators — Located on the 
lower right hand side of the level 
meters, used to indicate peaks 
(which the meters cannot follow due 
to ballistics) and also to indicate 
tape saturation. The peak circuitry 
monitors the audio information as it 
is fed to the recording head, there­
by, "seeing" the contouring effects 
of the amplifier and giving a rela­
tively true indication of when tape 
is being saturated. The factory
setting is +8 VU, but may be reset 
to almost any desired trip point, 
depending on the saturation point on

—14.5 kHz at -10 dB 
azimuth adjustment).

5 — Slow frequency step including 
50 Hz, 63 Hz, 125 Hz, 250 Hz, 
500 Hz, 1 kHz, 2 kHz, 4 kHz, 8 
kHz, 10 kHz, 12.5 kHz, 14.5 kHz 
and ends with a continuous 3150 
Hz tone for use in measuring 
wow and flutter. All tones 
(except 3150 Hz) are 8 seconds 
long.
Hold — indefinitely holds any 
of the frequencies used in 
modes 5 or 7.
Same as 5 except duration of 
frequencies is 4 seconds each.

Active only in 
playback after first 1.5 seconds of 
tape travel. This prevents acciden­
tal erasure of primary cue tone 
which, if desired, can be erased 
when tone appears again at end of 
tape. Erases cue track data only 
during the time the switch is pres­
sed. See Figure 2-10.

16. Decrement and Increment — Test tone 
generator control, active in Record. 
Pressing and holding either switch 
will automatically clock the seven 
segment readout from 1-7 (INC) or 
7-1 (DEC). Releasing the switch 
stops the clocking, causing the 
readout to remain in the selected 
mode (number). Starting the trans­
port then causes the selected tone 
(tones) to record. The output of the 
generator is also accessible through 
the remote connector described ear­
lier. The seven functions include:
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S — Splice locate only 
E — Erase only 
A — Azimuth only

5. Recorder Input Impedance —
bridging is standard, 
be terminated by a 
ohm resistor (already loaded on the 
recorder mather PC board) by adding 
a strap in the appropriate location. 
See the Recorder Mother Board draw­
ing in Section VI.

6. Input Level Strapping — 4 input
strap options are provided to insure 
best signal-to-noise performance and 
greater control ease with the front 
panel level controls. -20, -10, 0, 
and +10 dBm input ranges are select­
able by strap (See Recorder Mother 
Board drawing Section VI).

All switches are 
directly behind the 
Special Functions door.

See the 
playback mother board drawing 
Section VI. 600 ohms is standard.

4. ELSA Board (when supplied) — Erase 
only, azimuth only, splice only, or 
any combi nation may be inhibited by 
appropriately locating the plug-in 
DIP programming jumpers in the 14 pin 
DIP socket.

20K ohms 
The input may 

150 ohm or 600

the type of tape used. (For Scotch­
cart, this setting should be +12 VU.) 
This adjustment is outlined in Sec­
tion V, Electrical Adjustments.

18. Meter Monitoring — For monitoring 
of the following:

Normal Record — input level. 
Automatically switches to Program 
Playback when machine is not re­
cording.

b. Program Playback
c. Program Bias
d. Cue Bias
e. Cue Play

switches
behind

A -18 dBm to - 1 dBm 
B -10 dBm to + 7 dBm 
C  -5 dBm to +12 dBm 
D  +1 dBm to +18 dBm 

3. Playback Output Impedance — 
mother

1. Playback Logic Control Board —
A 16 pin DIP socket is located on 
the playback control board in which 
special DIP programming jumpers are 
loaded. Positioning the DIP pro­
gramming jumpers in the stated posi­
tions (counting top to bottom) will 
cause the following logic (opera­
tional) changes to occur. Positions 
1 thru 3 are jumper storage posi­
tions. (See board pictorial ,
page for details.)
Position 4 - Ready lamp will not 

flash after cartridge has played 
thus defeating any visual indica­
tion that cartridge has played.

NOTE: Position 7 option must not 
be used if Position 4 option is 
selected.Position 5 - Audio will not mute in 

high speed.
Position 6 - Automatic high speed 

operation with sensing of second­
ary cue (150 Hz).

Position 7 - Cartridge is prevented 
from restarting after first play 
until removed and reinserted into 
the machine. Ready lamp also 
flashes after play of cartridge.

Position 8 - Automatic high speed 
operation with sensing of terti­
ary cue tone.

Relays may be substituted for the 
open collector outputs of the 150 Hz 
and 8 kHz cue tone detectors.

accessible 
front panel

2. Reproduce Amplifier Board— Provides 
output level range select for preser­
vation of best signal-to-noise ratio 
— DIP programming jumpers are locat­
ed in the the upper left hand (left 
channel) and the upper right hand 
(right channel) corner of board, 
board pictorial , page
for details.



SECTION IIL MECHANICAL ADJUSTMENTS
III. MECHANICAL ADJUSTMENTS

A

C

Figure 3-1

This

CLAMP-CROSS SHAFT

Figure 3-2

3-1

SPRING

CLEVIS--.

GAUGE, SOLENOID SET-UP 
(830-0032-021)

ROLL PIN IN CROSS 
SHAFT CLAMP

PRESSURE 
ROLLER 
SHAFT

B-c.

CHAIN CONNECTOR PINS 
9--. S 10

CAPSTAN 
SHAFT

and "B”
of

”A”
Dimension "B

"A”

B. PRESSURE ROLLER SHAFT/CROSS SHAFT 
CLAMP ADJUST
This adjustment is made at the 

factory and should not normally have to 
be repeated unless a parts replacement 
(solenoid, chain, spring clevis screw,

A. IMPORTANT CONSIDERATIONS
The rugged mechanics built into 

Series 99B cartridge machines are de­
signed to provide extremely reliable and 
long-term operation with only a minimum 
of simplified adjustments. The sequence 
in which mechanical adjustments are 
completed, however, is important due to 
the fact that many of these adjustments 
are inter-related. Therefore, if a com­
plete check of all mechanical adjust­
ments is required, start at the begin­
ning of this section and follow the 
proper sequence.Alignment gauges to which refer­
ences are made are available from ITC.

The pressure roller pressure gauge, 
830-0032-021 has been designed for use 
in the ITC Series 99B only. When uti­
lized for either checking or adjusting 
pressure roller pressure, a clear under­
standing of its purpose will be mcst 
helpful in making an accurate and speedy 
set-up.

The three primary width dimensions 
are shown to the right. Dimension "C" 
is a low-tolerance dimension, and should 
never be used to measure any mechanical 
parameter in the Series 99B. Its prime 
function is as a handle and may be held 
at this point, or at any place along its 
length.

Dimensions '’A” and "B” are used to 
measure the range of pressure roller 
pressure. Dimension ”A" measures maxi­
mum roller pressure. Dimension ”B" is 
used to show when pressure roller pres­
sure is too low. The pressure of the 
pressure roller is properly adjusted 
when dimension "A" slides between the 
capstan shaft and pressure roller shaft 
and dimension "B” does not. This meas­
urement should be made when the unit is 
warm and without tape running, 
operation is shown in Figure 3-1.

or cross-shaft clamp) has been made in 
the solenoid linkage assembly. If ad­
justment is not required, skip ahead to 
part "C" of this Section.
1. Check to see if the steel roll pin 

protruding from the cross shaft 
clamp is inserted between the 9th 
and 10th connector pins in the link­
age chain, counting from the retain­
ing spring. See Figure 3-2.
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SOLENOID

PLUNGER

PRESSURE 
ROLLER

CONTACT POINT OF 
PRESSURE ROLLER 

ANO CAPSTAN

CARTRIDGE
SENSIN G
SWITCH

shaft and canpress it approximately 
1/64 of an inch at its contact point 
with the capstan. See Figure 3-3. 
While holding it in this position, 
tighten the two cross-shaft clamp 
screws. Press the STOP switch and 
recheck the location of the pressure 
roller in the center of the deck 
opening (Step 5). If it has changed 
location, repeat steps 4-6.

C. CAPSTAN SHAFT (MOTOR) POSITION
The following adjustment is only 

necessary if a motor or solenoid has 
been removed. The adjustment should be 
checked any time a new pressure roller 
is installed.
NOTE: The pressure roller capstan shaft 
locator gauge (ITC part #830-0027-021) 
and the pressure roller pressure gauge 
(ITC part #830-0032-021) are required 
for the following procedure.

Remove the pressure roller and place 
the special locator gauge (830-0027- 
021) over the pressure roller shaft 
and capstan shaft simultaneously as 
illustrated in Figure 3-5. Do not 
force the gauge into position as 
this may cause damage to either the 
capstan or pressure roller shaft.
If the gauge does not fit over both 
shafts simultaneously, loosen the 
two motor mounting screws and repos­
ition the motor so that the gauge

Loosen the clevis lock nut and ro­
tate the solenoid plunger and the 
lock nut until the dimension shown 
in Figure 3-3 is attained. The lock 
nut must be finger tight against the 
plunger.
Remove the Capstan Motor Control PC 
Board from the machine and then ac­
tuate the cartridge sensing switch 
with a rubber band or other device 
so that both hands are free to make 
the following adjustments.
Loosen the screws in the cross-shaft 
clamp (Figure 3-3). Adjust the 
screws so that the clamp is snug on 
the shaft but can be moved with a 
small amount of force.
Notice the location of the pressure 
roller. Use a #54 drill or equiva­
lent feeler gauge (.055”) and insert 
it between the right hand edge of 
the deck opening and the pressure 
roller as illustrated in Figure 3-4. 
If the roller is not located pro­
perly in the deck opening, it must 
be moved to the right or left. Fail­
ure to locate this assembly properly 
may cause mechanical interference on 
sone cartridges.
Press the START switch to energize 
the solenoid. NOTE: The solenoid 
plunger should "bottom” against the 
seat of the solenoid. Press the 
pressure roller against the capstan

9/32 in
THIS DIMENSION TO BE (7,14mm )



MOTOR MOUNTING SCREWS

O

CAPSTAN SHAFT
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Figure 3-4
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CAPSTAN SHAFT
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PRESSURE
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#54 DRILL
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two
install

GAUGE, SOLENOID SET-UP 
(650-0032-021)

I C ba]
GAUGE,SOLENOID SET-UP

PRESSURE ROLLER AHO CAPSTAN SHAFT 
LOCATOR GAUGE 1050-0027-021)

DIM ENS10N “B"
A— DIMENSION ’A'

MOTOR MOUNTING SCREWS

Remove 
machine 
roller, 
the shaft first, 
pressure roller, nylon washer, 
the retainer clip.

does slip over both shafts. With the 
gauge 830-0027-021 in place, take 
gauge 830-0032-021 (pressure roller 
pressure gauge) and insert it with 
the "go" (1st step) end between the 
pressure roller and the capstan 
shaft. (See Figure 3-6.) If the "no 
go" (2nd step) end slips between the 
two shafts, loosen the rotor mount­
ing screws and adjust so only the 
"go" (1st step) section will slip 
through easily.

from the
pressure

PRESSURE ROLLER ANO CAPSTAN SHAFT 
LOCATOR GAUGE. (B3O-0027 - 021)

Carefully tighten rotor mounting 
screw while making certain that the 
scribed line on top of the rotor 
locating gauge is parallel to the 
opening of the deck. (See Figure 
3-5.) This is the proper position 
of the pressure roller shaft as re­
lated to the capstan shaft, 

the two gauges 
and install the 
The steel washer fits over 

followed by the 
and
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E. SOLENOID DAMPENING ADJUSTMENT
Figure 3-8 illustrates the location 

of the screw used to adjust the air 
dampening of the solenoid plunger. The 
speed of the solenoid operation is pro­
portional to the speed at which air is 
allowed to move through the small hole 
in the solenoid seat. The' noise of the 
solenoid operation shares the same 
relationship.

Adjustment requires turning the 
screw clockwise for more dampening and 
the opposite for less. It is inportant 
to note that too much dampening will 
affect the start and stop time of the 
cartridge, therefore, the minimum damp­
ening necessary is the nost desirable.

F. CARTRIDGE GUIDANCE SYSTEM 
ALIGNMENT
Optimum performance from the Series 

99B machine and the tape cartridges can 
only occur if the cartridge is position­
ed accurately and consistently in pre­
cisely the same location each time it is 
inserted into the machine. A means of 
cartridge guide alignment can be achieve 
by using a specially marked cartridge as 
illustrated in Figure 3-9. Use a point 
or scriber and mark a cartridge as 
shown.

Refer now to Figure 3-10 in which 
the cartridge is shown in its properly 
aligned position. If the alignment car­
tridge does not position as illustrated, 
remove the left hand cartridge guide 
completely and loosen (do not remove) 
the mounting screws on the right hand 
cartridge guide. Position the cartridge 
to the right or left until the scribed 
lines are located directly over the 
heads as shown. Be certain that the 
front edge of the cartridge seats firmly 
and squarely against the tape guide 
screws. With the cartridge held secure­
ly in this location, position the right 
hand cartridge guide firmly against the 
side of the cartridge and then tighten 
down both cartridge guide mounting 
screws.

Remove the cartridge and reinsert 
it into the machine forcing it to slide 
squarely against the right hand guide. 
Check the alignment again, if it is not 
exactly positioned, repeat the alignment 
procedure.

D. PRESSURE ROLLER PRESSURE/SOLENOID 
ADJUSTMENT

(Performed with Motor Running)
This adjustment will normally be 

required only after parts replacement; 
but for best results, a check of the 
pressure roller/capstan pressure should 
be on the routine maintenance schedule.

With pressure roller installed, turn 
power on machine. Holding cart 
sensing switch closed, press start 
switch.
With the solenoid engaged (plunger 
bottomed) and pressure roller run­
ning on capstan, place gauge 830- 
0032-021 with "go" (1st step - 
Dimension A) end between pressure 
roller shaft and capstan shaft. (See 
Figure 3-7.) 
The "no go" (2nd step - Dimension B) 
section (see Figure 3-7) should not 
slip through. If it does go, the 
plunger is to be rotated counter­
clockwise until the "no go" (2nd 
step - Dimension B) will not slip 
through. If the "go" (1st step - 
Dimension A) end of the gauge will 
not slip through, the plunger is to 
be rotated clockwise until the "go" 
(1st step) end will slip through 
easily.
Once this setting has been obtained, 
tighten the 10-32 lock nut on the 
clevis to the plunger.
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nut by turning it 
approximately two

gauge should advance fully into the 
slot without friction, but there 
should be no room for noticeable 
movement of the tool in the slot.

H. HEAD HEIGHT AND ZENITH ADJUSTMENT
The magnetic tape head nearest the 

capstan shaft is the reproducing head. 
The head farthest from the capstan is 
the recording head except on playback 
only machines. A dummy head is mounted 
in this position on playback machines in 
order to maintain constant tension on 
the tape and thus minimize wow and flut­
ter and improve tape guidance.

The adjustment procedure outlined 
below should be followed in positioning 
both the reproducing and recording 
heads.

Adjust the Front 
Height Set Screw until the top of 
the upper head track (pole piece) is 
9/16 of an inch (14.29 mm) above the 
deck surface.
Coarse Zenith: Adjust the Rear
Height Set Screw until the face of 
the head is perpendicular with the 
surface of the deck. Position the 
Tape Height Gauge, or any gauge 
known to be square, on the deck sur­
face and move it against the face of 
the head as shown in Figure 3-13. 
The gauge must be demagnetized be­
fore making adjustments. Be careful 
to avoid scratching the face of the 
head. When the head is perpendic­
ular, the face of the head and the 
"square" will be flush.
Fine Height and Zenith: This adjust­
ment is made using the alignment 
gauge.

Position the gauge in front of 
the face of the head as the tape 
would be positioned if it were 
being played as shown in Figure 
3-11.

b. Alternately adjust the Rear and 
Front Height Set screws to pos­
ition the top of the upper head 
track (pole piece) so that it is

NOTE: It is very important that this 
alignment be made as accurately as pos­
sible and that it is consistent in all 
other cartridge machines in the system. 
Failure to achieve consistent alignment 
from machine to machine will create 
inconsistent tape travel path and thus 
phase error on stereo machines and 
azimuth level errors on mono machines. 
Check the position of the capstan shaft 
and pressure roller shaft. If they are 
not correctly positioned, repeat steps 
III B and C before proceeding.Mount the left hand cartridge guide 

illustrated in Figure 3-10.

Only height and zenith adjust­
ments are required for a "dummy" head. 
See Figure 3-12 for the location of the 
adjustment screws.

Loosen the lock 
counterclockwise 
complete turns. 
Coarse Height:

G. TAPE GUIDE ADJUSTMENT
Series 99B units use three inde­

pendent tape guides to provide optimum 
tape guidance outside of the cartridge. 
The left tape guide has been specially 
formed to provide clearance for the 
cartridge comer post area.

Check the positioning of each tape 
guide by advancing the tape height 
gauge into the tape guide as shown 
in Figure . The gauge should 
advance fully into the tape guide 
without friction, while resting flat 
on the deck — not tilted as shown 
by the dashed line (or its opposite) 
in Figure 3-11. The tape height 
gauge must be demagnetized so that 
it will not magnetize the "heads". 
If gauges become magnetized, they 
can be de-Gaussed using a standard 
bulk eraser.
If adjustment is required, 
the two mounting screws.
Keeping the tape height gauge flat 
on the deck, position the tape guide 
as shown in Figure 3-11. Position 
the tape guides as close to the head 
as possible without contacting the 
head mounting blocks or any parts 
mounted on these blocks. Keep the 
tape guide vertical.
Tighten the tape guide mounting 
screws and recheck the adjustment.
Check and adjust the other tape 
guides as required. The slot in the 
tape guide is .249 inch wide (actual 
tape width is .248, +.000, -.002 
inch). The width of this slot can 
also be properly gauged with the 
tape height gauge. The arm on the
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J. STEREO SYSTEM HEAD AZIMUTH 
ADJUSTMENT
Two track stereo recording-repro­

ducing performance is subject to several 
contributing mechanical inaccuracies 
which can cause phase shift in simultan­
eously monitored reproducer outputs. In 
stereo systems these phase shifts are 
generally not perceptable in the final 
reproduction; however, in cases where 
monophonic ’’dubbing” or channel summing 
is desired, phase shifts can result in 
serious amplitude variations or drop­
outs especially at the higher frequen­
cies. T4ost common causes of these pro­
blems are:

even with the upper edge of the 
gauge, and to position the bottom 
of the lower head track (pole 
piece) so that it is even with 
the lower edge of the gauge. The 
set screw should be adjusted by 
equal amounts in the same direc­
tion to maintain zenith.

c. Recheck the zenith of the head as 
instructed in step 3. If adjust­
ment is necessary, height must 
also be rechecked and adjusted 
until both height and zenith are 
correct.

d. Carefully tighten the Front and 
Rear Height Lock Nuts. Recheck 
the height and zenith adjustments. 
If a change has resulted, repeat 
the Fine Height and Zenith ad­
justment.

should be attempted ONLY AFTER all mech­
anical adjustments are carefully checked 
and the ’’Master" Reproduce head is 
aligned to the 15 kHz Standard Azimuth 
Alignment Tape as above.

Select an erased 3-1/2 minute car­
tridge which is known to have con­
sistently good operating character­
istics. It is suggested that this 
cartridge be set aside and used only 
for recording head adjustments, 
thus will become the standard 
your operation.
Connect a 600 ohm load to the Repro­
ducer output terminals. Connect a 
high impedance voltmeter across this 
load.
Set the internal tone generator to 
function #4 (14.5 kHz at - 10 VU) 
and adjust the Normal Record Level 
to - 10 VU.
Start the recorder and adjust the 
azimuth set screw on the record head 
to produce maximum output level. See 
Figure 3-12.
Carefully tighten the lock nut ob­
serving the voltmeter to insure that 
no change in output level occurs.
Machines equipped with the automatic 
azimuth (ELSA) function use a D.C. 
gearhead notor in place of the re­
cording head azimuth set screw to 
control the recording head azimuth. 
Azimuth motor manual control is 
achieved by shorting control pins 2 
to 1 or 2 to 3 on the ELSA PC board. 
See Figure 3-14. For Mono phase ad­
justment see Electrical Adjustment V.

MONOPHONIC HEAD AZIMUTH
ADJUSTMENT
Before attempting these adjustments 

insure the following: the mechanical 
adjustment of the tape guides, as out­
lined in Section III G, and the adjust­
ment of height and zenith of both the 
Record and Reproduce heads (or Reproduce 
and "dummy" in Reproduce only machines), 
as outlined in Section III H, are 
correct.

Reproduce Head Azimuth Adjustment:
a. Connect a 600 ohm load to the re­

produce amplifier output termin­
als. Connect a high impedance 
voltmeter across this load.

b. Insert a 15 kHz Standard Azimuth 
Alignment Tape and start the 
mach ine.

a. Adjust the reproduce head azimuth 
set screw (refer to Figure 3-12 
for location) to produce maximum 
output level.

d. Carefully tighten the lock nut 
observing the voltmeter to insure 
that no change in output level 
occurs.

Record Head Azimuth Adjustment
Be aware that changes in azimuth to 

the "Master" Record head can result in 
azimuth errors in all the Reproduce 
machines within a system unless the re­
sultant azimuth is carefully checked 
against each of these Reproducers. Any 
change in azimuth of the record head
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Lateral displacement of the pole 
pieces with respect to each other 
within the head case.
Improper azimuth of the heads with 
respect to each other (record head 
to play head on any reproducer in a 
system).
Improper tape guidance (skew) either 
within the cartridge or through the 
tape guide system.
International Tapetronics has at­

tempted to provide the best features 
possible to assist in the proper guid­
ance of tape outside of the cartridge. 
Three adjustable tape guides, heavy-duty 
micro-adjustable patented head module, 
and the use of '’dummy” heads in Repro­
duce only machines, lend to consistent 
guidance of the tape through the head 
assembly. Gauges made available for the 
purpose of maintaining accurate adjust­
ment and maintenance of these assemblies 
are other measures taken by ITC to aid 
the discriminate in maintaining the best 
possible stereo performance fran this 
equipment. The following tests and ad-

■{ SERVO

justments do not preclude the many pos­
sible techniques for measuring phase 
shift, but provide the basis for satis­
factory results using a minimum of 
equipment and skill.
1. Master Reproduce Head Azimuth

a. Connect 600 ohm loads to both left 
and right channel outputs. Connect 
a high impedance voltmeter to the 
left channel output. Insert a 
STEREO 1 kHz reference "0” level 
tape and start the machine. Set 
left gain control R425 for 0 dBm 
output. Now connect the voltmeter 
to the right channel output and 
adjust right gain control R426 for 
0 dBm output.

b. Insert a 15 kHz STEREO azimuth a- 
lignment tape and carefully adjust 
the playhead azimuth screw for a 
maximum reading on the voltmeter. 
Observe the mechanical position of 
the azimuth screw.

c. Move the voltmeter to the left 
channel output. Now, move the azi­
muth screw a small amount in
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exact
it has occurred.
if the pattern was increased 
clockwise from 0 shift as fre­
quency increased, the azimuth 
screw should be turned in such a 
way to cause the scope display to 
rotate CCW back to the "0" pos­
ition.

i. Allow the tape to continue 
through the various frequencies 
observing the scope display to 
insure that no 180° reversals 
occur. At 16 kHz final adjust­
ment of the azimuth screw can be 
made to provide best average 
phase shift. It is normal for 
snift "jitters" of several degrees 
to occur at the highest frequen­
cies, so setting should be based 
on best results. It is desirable 
to run the tape several times, 
observing that phase reversals do 
not occur at any frequency. 
Tighten the lock nut and observe 
that no change occurs.

Master Record Head Azimuth:
a. Select a 3-1/2 minute cartridge 

that is known to have consistent­
ly good operating characteristics.

b. Set the internal tone generator 
to Function #4 (14.5 kHz - 10 VU) 
and adjust the Normal Record 
level to -10 VU.

c. Start the recorder and adjust the 
recording head azimuth screw for 
maximum amplitude of the display 
on the scope. The scope gains 
may be adjusted in equal amounts 
to increase amplitude of the 
display if necessary.

d. Set the internal tone generator 
to Function #5 (slow frequency 
step) and allow the automatic 
frequency step to begin.

either direction and observe the 
voltmeter reading as an increasing 
or decreasing output. Continue 
moving the screw in the direction 
that produces increasing output 
until a maximum reading is obtain­
ed.d. Observe direction and amount that 
the screw was turned to obtain 
maximum reading on the left out­
put with respect to the previous 
setting for maximum on the other 
channel. Set the azimuth screw to 
the midpoint between these set­
ting to obtain AVERAGE azimuth for 
the two channels.

e. Connect the horizontal input of a 
scope so equipped to the right 
channel output. Insert a STEREO 
FREQUENCY ALIGNMENT TAPE and start 
the machine. Adjust the horizon­
tal gain, if provided on the scope 
to a suitable amplitude. Remove 
the horizontal input.

f. Connect the vertical input to the 
same right channel output and ad­
just the vertical gain to provide 
a deflection equal to that of the 
horizontal above.g. Connect the horizontal input to 
the left channel output. Run the 
tape to the 1 kHz section. A 
pattern such as Figure 3-15A 
should now appear. If not, re­
verse the two leads of the hori­
zontal input. This pattern re­
presents the "0" or near "0" 
phase shift pattern of the system.

h. Allow the tape to run to the 4 
kHz section and observe if phase 
shift has occurred. Refer to 
Figures 3-15B through 3-15D. If 
phase shift has occurred, adjust 
the play head azimuth screw to 
correct this phase shift in the

reverse rotation to which 
This means that
was
shift as
the



Repeat

REC
Figure 3-16

1.

2.

3.

4.

3.

L.

3-12

K. HEAD REPLACEMENT
ITC Series 99B machines utilize 

strap-mount type heads to provide quick 
and easy installation, Figure 3-16.

CASE OF HEAD MUST SEAT 
SQUARELY AGAINST STEP 

OF MOUNTING BLOCK

HOLD-DOWN SCREW

HEAD MOUNTING STRAP

frequency increases (beginning 
frequency is 50 Hz, then 63 Hz, 
125 Hz, 250 Hz, etc.) observe the 
phase rotation on the scope dis- 
play-If phase error or reversal be­
gins to occur, slowly adjust the 
azimuth screw (recording head 
only) to retain minimum phase 
shift pattern. Because the step 
frequency function continues to 
increase frequency (up to 14.5 
kHz) each azimuth adjustment with 
succeeding tones tends to "fine­
tune” the head assembly for a 
very accurate alignment by the 
time 14.5 kHz is reached, 
this procedure again by pressing 

(resets automatic frequency 
step routine) and observe the 
results. When the 14.5 kHz tone 
occurs, advance to tone generator 
function #6 (Hold). This will 
hold the 14.5 kHz tone continu­
ously. Tighten the azimuth lock 
nut while making certain that the 
phase does not change.

e. Machines equipped with the auto­
matic azimuth function use a DC 
gearhead motor in place of the 
recording head azimuth set screw 
to control the recording head 
azimuth. Azimuth motor manual 
control is achieved by shorting 
control pin 2 to 1 or 2 to 3 on 
the ELSA PC board. See Figure 
3-14.Other Reproduce Head Azimuth: It is 

important to realize that all repro­
ducers within a system must be azi­
muth aligned to the master recorder. 
To implement this it is necessary to 
prepare a test cartridge recorded on 
the master recorder each time any 
adjustment to this recorder is per­
formed. This cartridge is in turn 
used to align EACH reproducer in the 
system, using the technique outlined 
in paragraph one above.

Loosen the two screws in the head 
mounting strap.
Remove the old head and insert a new 
one. The side of the head with the 
printing on it should be positioned 
up.
Reconnect the head cables. See the 
schematic diagram for the color code 
of the head lead arrangement used.
CAUTION: Use care when reconnect­
ing the head cables as the head pins 
can be broken off if excessive side 
pressure is exerted against them. 
Follow the procedures outlined in 
this SECTION regarding height, 
zenith, and azimuth/phase alignment.

RECORDING HEAD LIMIT SWITCH 
ADJUSTMENT

(Auto-Azimuth Units Only)
The following alignment procedure 

is necessary only when the recording 
head has been replaced. Choose a car­
tridge of known good operating charac­
teristics which exhibits the "average" 
azimuth (phase) alignment. Experimenta­
tion may be required in order to select 
this cartridge.

Once a test cartridge is selected, 
proceed on to the following steps.
1. Insert the cartridge and carefully 

align the recording head azimuth as 
outlined in Section III-I or III-J.



2. 3.

3.

4.

4.

5.

6.

c:

SOLENOID

Figure 3-17

(THICKNESS OF A BUSINESS CARD)

MAGNET

o 5r
Figure 3-18

energize2. to

3-13

\

nuts 
motor

5.
6.

■ OIO In. 
.234mm.

o

BRACKET, COIL MTG. SPLICE SENSOR
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Loosen the 
secure
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is produced when the switch

With solenoid energized and pressure 
roller running on capstan shaft, 
loosen the two screws mounting the 
bracket with the sensing coil on it. 
See Figure 3-17.
Slide the bracket forward placing a 
business card between the magnet and 
the head of the screw holding the 
coil. See Figure 3-18.
(The average thickness of a business 
card is .010 thick.)
Tighten the bracket mounting screws. 
For splice sensitivity adjustment, 
see Electrical Adjustment, Section 
V Reproducer Sec. 3 "Splice Detector 
Sensivity".

used to
limit-

M. SPLICE LOCATOR SENSOR ADJUSTMENT
The following adjustment is requir­

ed when one or more of the following is 
replaced: solenoid, clevis screw, spring, 
pressure roller, or capstan shaft.
1. Jumper the unused terminal on the 

deck microswitch to chassis ground 
so you can energize the solenoid 
without a cartridge when you press 
the start switch.
Press start switch 
solenoid.

INDUCTOR MTG SCREW

^.INDUCTOR , SPLICE LOCATE

___ -BRACKET, COIL MTG. SPLICE SENSOR

„_____ L0C* NUT ^^SOLENOIO

<f| '

MAGNET*^

INDUCTOR MTG. SCREW^

two lock 
the Azimuth 

switch screws.
Slowly turn the Lower Limit switch 
screw clockwise, shown in 
3-14, until a "click" is heard.
"click"
changes state.
Turn the screw counterclockwise 
exactly 1/2 turn and then secure the 
lock nut. Do not allow the screw to 
rotate as the lock nut is tightened. 
Turn the Upper Limit switch screw 
counterclockwise until the "click" 
is heard.
Turn the screw clockwise exactly 1/2 
turn and secure the lock nut. 
Again, be careful not to allow the 
screw to rotate as the lock nut is 
tightened.
Test to see that the adjustment is 

correct by observing the scope (or volt­
meter on mono units) while manually con­
trolling the azimuth motor. Approxi­
mately the same amount of phase "error" 
of a 14.5 kHz tone being recorded should 
be observed on both sides of the optimum 
"0" phase adjustment when manually con­
trolling the azimuth motor to its upper 
and lower extremes. On mono units, equal 
level loss should be observed from peak 
azimuth when manually controlling the 
azimuth motor to its extremes.See Figure 3-14 for location of the 
azimuth motor manual control pins (lo­
cated on the ELSA PC board). After 
testing, be certain to re-adjust phasing 
or azimuth of the recording head as out­
lined in Section III I or III J.
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Cartridge Guides Assembly

Head Block Assembly

Cart. Micro Switch Assembly

Pressure Roller Parts

360-1005-010 Pressure Roller Steel25

4-8

4
5
6
7
8
9

1 0
1 1
1 2
13
1 4
1 5
16
17
1 8
19

20
21

22
23
24

1
2
3

832-0907-010 (Left) 
832-0907-011 (Right)
301-0050-001
272-0020-012
350-0620-000

832-0904-015 (ELSA)
832-0904-010 (Non-ELSA)
282-0001-001
303-0001-001
301-0036-000
350-0403-000
272-0003-011
253-0057-023
355-0608-000
370-0601-000
350-0615-000
297-0010-001
350-0604-000
282-0034-001
272-0002-012
350-0305-000
322-0002-000
253-0056-012

350-0206-000
392-0006-000

289-0002-000
359-0006-001
291-0017-001

Screw, 
Guide r 
Block r 
Screw t 
Nut, 
Screw ,

Screw, 2-56 x 1/2 PP HD ZP 
Switch, Micro Cherry E6300K

Ring, Retaining Roller 
Washer, Pressure Roller Nylon 
Roller, Pressure Roller 525 
Rubber Comp.
Washer,

Spring, Cart Hold Down
Guide, Cart
Screw, 6-32 x 1/4 Phil Truss

Pin, Roll 1/16 x 5/16 
Strap, Head Mounting 
Spring, Head Loading 3/16 

4-40 x 3/16 PP HD ZP 
Tape LH 
Head Mounting Frame 
6-32 x 3/8 Sock Set Black 

Hex 6-32 x 1/4 ZP 
6-32 x 1 3/8 PP HD ZP 

Shield, Upper Head 
Screw, 6-32 x 1/4 PP HD ZP 
Pin, Dowel 3/32 x 1 5/16 
Guide, Tape RH 
Screw, 3-48 x 5/16 PP HD ZP 
Ball, 5/16 Dia. 
Block, Head Mounting

x 7/16
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99B DECK WITH ELSA OPTIONS

Erase Coil Parts

Deck
Deck w/ELSA267-0024-0145

Head Block Assembly
Block, Azimuth Head Mounting253-0069-0026

Azimuth Extension Block

Splice Locate Coil

Azimuth Motor Assembly

4-10

10
1 1
12
13
1 4

15
16
17
18
19

1
2
3
4

7
8
9

350-0640-000
303-0005-001
300-0094-000
514-0005-003

251-0022-000
253-0061-001
350-0614-000

370-1001-000
350-0410-000
254-0095-001
512-0007-001
350-1031-000

353-0406-000
392-0007-010
256-0005-001
343-0002-001
453-0002-002

Screw ,
Motor,

Bearing, (Fafnir 33KDD3) 
Block, Azimuth Extension 
Screw, 6-32 x 7/8 PP HD ZP

Screw, 6-32 x 1 1/2 PP HD ZP
Strap, Erase Coil
Standoff, #6 1/4" Dia. 1" L 
Coil, Erase 117/234 (AM9292B)

Screw, 4-40 x 5/8 Soc Cap (Hold-Krome) 
Switch, Micro w/Lever Cut (Down Limit) 
Bushing, Bronze Int. THD. 1/4 - 28 NF 

1/4 - 28 Azimuth Pivot 
24 VDC, Azimuth (Pittman)

Nut, 10-32 x 3/8 Hex
Screw, 4-40 x 3/8 PP HD ZP
Bracket, Coil (Splice Sensor Mounting) 
Inductor, Splice Locate
Screw, 10-32 x 3/4 PP HD ZP
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Deck

Figure 4-13

Capstan Motor Assembly

Figure 4-14

Solenoid Assembly
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o 
O

1
2

1
2
3

267-0021-014
297-0009-001

455-0002-030 
297-0011-002
353-1002-000

1
2
3
4
5
6
7
8
9

10

477-0019-000
350-0803-000
254-0068-012
350-0804-000
370-1001-000
301-0005-001 
441-0004-010 
277-0001-011
301-0036-000 
264-0001-001

Deck w/o ELSA 
Shield, Head Deck Mount

Motor, Servo w/12 Pin Plug
Shield, Motor
Screw, 10-32 x 7/8 BH Socket 
Cap, Black

Solenoid Assembly
Screw, 8-32 x 3/8 PF HD ZP 
Bracket, Solenoid Mounting 
Screw, 8-32 x 3/8 PP HD ZP 
Nut, Hex 10-32 x 3/8 ZP 
Spring, Solenoid
Tube, Damper
Chain, Linkage 17 Links 
Spring, 7/16 x 3/16 O.D. 
Clevis, Screw



SECTION V. ELECTRICAL ADJUSTMENTS
V. ELECTRICAL ADJUSTMENTS
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cycle 
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I VOLT PER 
DIVISION

A. GENERALBefore making any of the adjust­
ments described in this section, make 
certain that all mechanical adjustments 
outlined in Section III have been pro­
perly made. Due to the critical inter­
dependent electro-mechanical relation­
ships involved, erroneous electrical 
adjustments may occur if the mechanical 
adjustments are in error. It must also 
be stressed that in order for the elec­
trical adjustments to be made properly, 
the sequence of adjustments outlined in 
this section must be followed.

REPRODUCER
Servo Motor Duty Cyclele
a. Connect an oscilloscope probe to 

the junction of pin 6, U310B 
(shown on brushless motor control 
PC board schematic as "test 
point") and R308.

b. Adjust R330 so that a 35% duty 
cycle is observed on the scope 
display. This adjustment must be 
made with a tape cartridge runing 
in the transport. See Figure 
5-1. Slight variations in the 
duty cycle will be observed 
as the controller compensates for 
rotational non-linearities of the 
motor.

Splice Detector Sensitivity vity
a. Prior to making any electrical 

adjustments the mechanical set up 
procedure in Section III should 
be reviewed. The splice detec­
tor will not function unless the 
mechanics are properly adjusted.

b. The varying DC signal level pre­
sent on pin 13 of U508D (located 
on ELSA control PC Board - Sec­
tion VI) must always be slightly 
higher than that seen on pin 12 
of U508D except when a splice 
passes through the pressure rol­
ler and capstan contact point. 
At this point, the noise "spike" 
created by the effective change 
in tape thickness must cause the 
voltage at pin 12 to be higher 
than pin 13.

a cartridge in the 
transport and putting the ma­
chine into the splice locate 
mode.

3) Turn pot R570 counterclockwise 
until the machine stops 
the splice locate mode, 
machine must stop only 
the splice is located.

4) Turn pot R570 counterclockwise 
three full turns.

5) Clockwise turns of R570 de­
creases sensitivity, 
terclockwise turn 
sensitivity.

In order to assure correct opera­
tion when using a wide variety of 
tape cartridge lengths/types, an 
additional procedure must be fol­
lowed.

d. Select 
"noisy"

c. Normally, the splice detector 
mechanism can be aligned by:
1) Turning pot R570 full clock­

wise.
2) Placing

a short, mechanically 
cartridge with a splice 

typical of those commonly used in 
your operation.

e. Place the cartridge in the ma­
chine and cycle it through the 
splice locate function, 
machine cycles and 
splice properly, 
other cartridges 
proper set-up.

------ ioo % -------- 1
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Strap Position Output Range

-18 dBm to -1 dBirA

-10 dBm to +7 dBirB

-5 dBm to +12 dBirC

+1 dBm to +18 dBirD

5-2

is factory adjusted to 
while reproducing an NAB 
reference tone (160 nW/m). 
is the mono level control 
left channel of stereo.

f. The example cartridge stops with­
out locating the splice, decrease 
the sensitivity of R570 (clock­
wise). Make sure that the tape 
in the cartridge is not wrinkled. 
This stoppage is legitimate! If 
the splice is missed, increase 
the sensitivity of R570.

g. To confirm final adjustment, 
cycle at least 10 different car­
tridges.

h. If a reliable adjustment cannot 
be made, refer back to Section 
III (Pressure Roller Pressure 
Solenoid Adjustment) and (Splice 
Locator Sensor Adjustment).

Program Playback Amplifier
a. Program level - The output level 

factory adjusted to 0 dBm 
1 kHz 
R425 
and 

R426 is 
used for right channel level con­
trol. If an output level outside 
of the -10 dBm to +7 dBm range is 
required, change the output level 
strap location to the appropriate 
position prior to final level 
calibration. (See PC card over­
lay - Section VI, page .)

If an output level lower than dBm 
dBm is required, an external pad 
must be added in order to pre­
serve the optimum signal-to-noise 
performance of the system. When­
ever an output level adjustment 
is made, a corresponding Program 
Play meter calibration must be 
made, as outlined later in this 
section.

b. High Frequency Equalization
—High frequency equalization 

controls R411 (left or mono) 
and R412 (right channel) are

used to adjust 10 kHz so that 
it matches the 1 kHz level es­
tablished earlier on the test 
tape.

—Upper high frequency E.Q. is 
provided for compensation of 
variations in distributed capa­
citance within the head and 
head cable as well as gap 
length. After the 10 kHz equal­
ization is adjusted as outlined 
in the previous step, adjust 
R403 (left or mono) and R404 
(right channel) for the same re­
sponse at 16 kHz.

c. Low frequency equalization is set 
to the 1975 NAB Standard and 
should not be adjusted unless the 
1964 NAB standard equalization 
curve is used. While playing a 
50 Hz tone (1964 NAB standard 
alignment tape) adjust the low 
frequency control R431 (left or 
mono) and R432 (right channel) 
until 50 Hz matches the estab­
lished reference level. Due to 
fringing effects of some test 
tapes, it is best to recheck the 
adjustment while recording a 50 
Hz tone and then make final play­
back LF adjustments.

d. Phase Offset Adjustment
(Only applies to Monophonic 
Machines with ELSA)
-Prior to making this adjustment, 
confirm that the recording head 
has been setup according to Sec­
tion III.

-While monitoring the playback 
output, begin recording a 14.5 
kHz tone (function #4 of the 
internal tone generator) and 
manually run the azimuth motor 
for peak output.
-On the Bias Amp card enable 
the Cue head by grounding pin 
5 of U1208B and enable the cue 
bias by grounding pin 9 of 
U1209A. This will allow the 
cue channel to record 1 kHz 
simultaneously with the pro­
gram channel using the inter­
nal tone generator.

-While recording a 1 kHz tone 
at OVU (function #1 of the in­
ternal tone generator) monitor
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C. RECORDER 
1.

c. As shipped from ITC, 
strap is connected to the 

The "0”

the azimuth outputs from the 
Reproduce Amp with a phase 
meter or oscilloscope.
-Adjust R426 on the Reproduce 
Amp for zero phase error. The 
auto azimuth circuitry will 
seek this zero phase error 
position each time it is run, 
azimuthing the record head for 
maximum level at the playback 
head.

the input 
"0" in­

put level range. The "0" corre­
sponds to a 0 VU meter reading 
when the level control is at its 
approximate mid-range position.

d. To accomodate other input refer­
ence levels, disconnect only the 
end of the strap closest to the 
back of the machine and solder it 
into the appropriate input level 
pad.

Program Record Bias
a. Prior to making any bias adjust­

ments, confirm that the recording 
head azimuth (phase alignment) 
has been correctly adjusted as 
outlined in Section III.

b. While monitoring the respective 
playback output channel (use a 
high impedance voltmeter), begin 
recording a 10 kHz tone at an in­
dicated -10 VU level (front panel 
Norm Record meter). Function #3 
of the internal tone generator 
may be used. Be certain the 
cartridge selected is typical of 
the type to be used in the ma­
chine; especially the type of 
magnetic tape.

c. Turn R1211 (mono or left channel) 
until a maximum output level of 
the 10 kHz tone is observed. Once 
this "peak" bias setting is 
found, continue to turn R1211 in 
a clockwise direction until 
average level of the tone 
creases -2.0 dB.

d. Repeat this procedure on 
right channel using R1230 to ad­
just the bias.

Program Record Equalization
a. Connect the high impedance AC 

voltmeter to the respective play­
back program channel output, 
sure to properly load the output 
with 600 ohms.

b. Set the internal test tone gener­
ator to function #2 (1 kHz at -10 
VU) and set the front panel indi­
cated Norm Record level to -10 
VU. (An external oscillator may 
also be used.)

c. Observe the playback level on the 
voltmeter and adjust its range 
switch to a convenient reference 
reading.

d. Set the internal test tone gener­
ator to function #3 (10 kHz at 
-10 VU) and observe the level on 
the external voltmeter. If the 
level differs from the 1 kHz tone 
level, adjust R1145 on the Record/ 
Meter Amp PC board until the 1 
kHz and 10 kHz tones are indi­
cated at equal levels.

e. Repeat this same procedure for 
the right channel using R1146.

f. High frequency trim requires the 
use of an external oscillator. 
Connect the oscillator to the in­
put of the Series 99B recording 
amplifier and set its output to 
10 kHz. Observe the level on the 
external voltmeter and adjust os­
cillator output to match that of 
the internal test tone generator 
at 10 kHz. Now turn the oscil­
lator to 16 kHz and adjust R1143 
(left or rrono) and R1144 (right 
channel) for equal response at 16 
kHz.

Input Level Strapping
a. This "adjustment" involves only a 

strap position change if required. 
The strap positions accommodate a 
wide range of input reference 
levels in order to obtain optimum 
signal-to-noise and front panel 
level control positioning.

b. Refer to the Recorder Mother 
Board PC card overlay drawing 
found in Section VI, page
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cue
I on 
until

for 
kHz 
the 
set

trimmer R1264
Bias Amp PC 

maximum output 
tone is

-10 dB nominal, 
-13 dB minimum.
NOTE: The program playback
amplifier must be properly equal­
ized in order to make this ad­
justment.

e. Slight level changes of the 8 kHz 
tone can be made by overbiasing 
the cue recording head (using 
R1264) without deteriorating 
system performance.

f. Record a 150 Hz (Secondary) cue 
tone and observe its level rela­
tionship to the Primary cue tone. 
+6 dB is nominal, +7 dB maximum 
and +3 minimum.

Cue Master Level
a. With the head cables still con­

nected as outlined in the pre­
vious Cue Bias procedure, record 
a 1 kHz Primary cue tone and ob­
serve the output level.

b. The Primary cue tone must play­
back at the same relative output 
level as the 1 kHz reference tone 
(160 nW/m) used on the 1975 NAB 
standard alignment tape.

c. If cue level adjustment is re­
quired, turn trimmer R1326 (lo­
cated on the Recorder Logic 
Control PC Board) until the Pri­
mary cue tone is equal to the NAB

Cue Bias
a. Swap the left program playback 

head cable with the cue playback 
head cable. See Section VI, page

Playback Mother Board 
overlay drawing for location.

b. While iron i to ring the left program 
playback output with a high im­
pedance AC voltmeter, begin re­
cording a continuous 8 kHz 
(Tertiary) cue tone.

c. Adjust cue bias 
(located on the 
board) until a 
level of the 8 kHz cue 
observed.

d. Alternately record a Primary cue 
tone (1 kHz cue record switch be­
hind the front panel door) and an 
8 kHz (Tertiary) cue tone. The 8 
kHz cue tone should be 10 dB low^- 
er in level than the 1 kHz tone. 
The 1975 NAB standards call for

-9 dB maximum,

standard reference tone (1 kHz at 
160 nW/m).

d. Return the left program playback 
and cue playback head cables back 
to their original locations.

6. Test Tone Generator Level
The internal trimmer used 

setting the "0" level of the 1 
reference tone (function #1 of 
test tone generator) should be 
to "match" the normal reference 
level of the buss line feeding the 
Series 99B Recorder. Once the in­
ternal tone generator level is 
calibrated as such, it is no longer 
necessary to "patch." in an external 
tone to establish front panel level 
control reference settings.
a. "0" VU
—Connect an external reference 

level tone (preferably 1 kHz) 
to the input of the Series 99B 
recording amplifier. Be cer­
tain that the level of this 
tone is adjusted externally to 
the common buss voltage level.
—Now set the machine to the re­

cording mode and select the 
NORM REC meter monitoring mode.

—Adjust the front panel level 
control(s) to read 0 VU on the 
meter(s). From this point on, 
DO NOT TOUCH THE FRONT PANEL 
CONTROLS OR THE EXTERNAL TONE 
OSCILLATOR LEVEL CONTROL.
—Select function #1 of the in­

ternal test tone generator (1 
kHz at 0 VU).

—-Adjust trimmer R1355 (located 
on the Recorder Logic Control 
PC board) until a 0 VU reading 
is observed on the front panel 
me ter(s). There may be a
slight variation in level in­
dication from the left to the 
right meter due to componenet 
tolerances. If this occurs, 
adjust the trimmer so the 
meters "straddle" the 0 VU 
reading (i.e., one meter reads 
slightly above 0 VU, the other 
slightly below).

—The internal 0 VU level is now 
established. If front panel 
level control settings are
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Potent iome ters 
the stainless

—Select the NORM REC meter 
switch position and observe the 
level(s).

—Use R1179

changed, the calibrated refer­
ence level can easily be re­
established by selecting func­
tion #1 of the test tone gener­
ator, and, while monitoring 
NORM REC, adjusting the level 
control(s) to obtain a 0 VU 
reading on the meter(s).

b. ”-10" VU
—Put the Series 99B machine in 

the record mode and select 
function #1 of the internal 
test tone generator.

—While nonitoring NORM REC, set 
the front panel level control(s) 
to obtain a 0 VU meter reading.
—Select function #2 of the in­

ternal test tone generator (1 
kHz at -10 VU) and adjust trim­
mer R1356 until a -10 VU read­
ing is established.

—Select function #2 of the in­
ternal test tone generator (1 
kHz at -10 VU) and adjust trim­
mer R1356 until a -10 VU read­
ing is established.

Meter Calibration
The following adjustments are 

made with multi-turn potentiometers 
located on the Record/Meter Amp PC 
Board. Potentiometers are identi­
fied on the stainless steel card 
cover.
a. Program Play
—Select the

switch position.
—Connect a 600 ohm load across 

the left or mono program play­
back output terminals.
—Insert and play an NAB standard 

reference level tape (1 kHz at 
160 nW/m recorded level - 1975 
standard). Adjusted R1175 for 
a 0 VU indication.
—Repeat this procedure for the 

right channel if the machine is 
stereo. Use R1176 for calibra­
ting the right PGM Play meter 
for 0 VU.

b. Normal Record
—Select the PGM 

switch position.
—Place the machine into the re­

cording mode and select func­
tion #1 of the test tone gen­
erator (1 kHz at 0 VU).

to obtain a 0 VU 
indication for the left channel 
(or nono).

—Use R1180 to adjust the right 
meter to read 0 VU.

c. Program Bias
—Select the 

switch.
—Insert an erased 
press REC and START.
—Adjust the left channel (mono) 
program bias trimmer R1177 for 
a 0 VU reading on the left 
channel meter.

—Repeat this same procedure for 
the right channel using trimmer 
R1178.

d. Cue Bias
—Select 

switch.
—Insert an erased cartridge 
press START.

—While pressing and holding 
TER (Tertiary) cue switch, 
just trimmer R1185 for a 0 VU 
reading on the front panel 
meter (left meter only on 
stereo units).

e. Cue Play
—Select the CUE PLAY meter 

switch.
—Insert an erased cartridge tape 

and press START.
—Press the 1 kHz CUE REC switch. 
A meter deflection for approxi­
mately 3/4 of a second 
length will be observed, 
point at which the meter set­
tles in the last 1/4 second is 
the point at which 0 VU should 
be calibrated.
—Record several 1 kHz cue tones 

and adjust trimmer R1181 for a 
0 VU reading on the front, pan­
el meter (left meter only on 
stereo machines).

Peak Detector
a. Connect an audio signal generator 

to the input of the recording am­
plifier, set the frequency to 10 
kHz and level to read -2 VU on 
the Series 99B front panel meter.
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(left peak 
enough for 
the meter

procedure for 
the right channel using R1158.

e. It may be desirable in seme cases 
to adjust the peak level indica­
tor "trip” point to a different 
setting. Because of the wide 
range of adjustments available, 
this can be done quite easily to 
suit many different tape types 
and saturation levels. The ideal 
"trip” point setting should cor­
respond to the saturation point 
of the tape being used.

The machine must be in the REC 
SET mode with the NORM REC meter 
select button depressed.

b. Increase the level of the signal 
generator by exactly 10 dB. (For 
Scotchcart, this level can be 
increased by 14 dBm.)

c. adjust trimmer R1157 
level set) only far 
the LED located in 
bezel to turn on.

d. Repeat this same
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695-1335-013 
677-000S-O00 
677-0008-000 
685-1335-013 
685-1335-013 
695-1716-013 
695-1716-013 
695-1716-013
685- 1716-013
686- 00O8-OOO 
686-0008-0OO 
686-0009-000 
686-0009-000 
686-0009-000 
686-0008-000 
686-0008-000 
686-0008-000 
695-1335-013 
695-1335-013 
686-0009-000 
686-0009-000 
677- O O O 5 - O 0 G 
680-1863-033: 
695-1135-013 
680-1563-O3" 
695-0750-013

ftft ics
U401
U402
U403
U404
U405
U406

72
6

ft# CAPACITORS 
C401 
C402 
C403 
C404 
C405 
C406 
C407 
C408 
C409 
C410 
C411 
C412 
C413 
C414 
C415 
C416 
C417 
C418 
C419 
C420 
C421 
C422 
C423 
C424 
C425 
C426 
C427 
C428 
C429 
C430 
C431 
C432 
C433 
C434 
C435 
C436 
C437 
C438 
C439 
C440 
C441 
C442 
C443 
C444 
C445 
C446 
C447 
C448 
C449 
C458 
C451

ftft DIODES
CR401
CR402
CP. 4 03
CR4G4
CR405
CR406

ftft FERRITE BEADS
FB401
FB402
FB403
FB404
FB405
FB406
ftft TRANSISTORS

590-0031-000
590-0031-000
590-0017-010
580-0017-010
590-0018-010
580-0018-010
590-0017-010

ft# RESISTORS 
630-0103-000 
630-0103-000 
636-0038-000 
636-0038-000 
630-O103-000 
630-0103-00O 
630-0087-000 
630—0087—000 
630-0041-000 
630-0041-000 
636-0031-000 
636-0031-000 
630-0125-000 
630-0125-008 
630-0O55-000 
6 3 O-0O55-OO0 
630-0071-0O0 
6 30—0071—0O0 
630-OO85-000 
630-0095-000 
6 3 O - O O85-00Q 
630-0085-0O0 
630-0077-000 
630-0O77-000 
636-0035-000 
636-0035-000 
638-0059-000 
630-0059-000 
630-0093-0O0 
630-0093-000 
636-0029-000 
636-0028-000 
630-0093-000 
630-0093-000 
63O-0105-000 
630-8105-000 
630-0099-000 
630-0089-000 
630-0081-000 
630-0091-000 
630-0081-000 
630-0081-000 
630-0087-000 
630-0087-000 
630-0103-000

ftft MISCELLANEOUS
512-0004-000
512-0004-000
650-0006-000
613-0015-000
613-0815-000
429-0001-000
323-O001-021
325-0257-003

630-0103-000
630-0079-009
630-0079-000
630-0119-000
630-0119-000
630-0087-000
630-0O87-000
630-0087-000
630-0087-000
630-0087-000
630-0087-000
630-8087-000
630-0087-000
630-0007-000
630-0807-000
630-0007-000
630-0007-000
630-0115-000
630-0095-000
630-0065-000
630-0055-000
630-0083-000
630-0115-000
630-0111-000
630-0089-000
630-0111-000
63O-0031-000

' 630-0087-000
XXX-XXXX-XXX
XXX-XXXX-XXX
XXX-XXXX-XXX
630-0041-000
XXX-XXXX-XXX

47K 
47K
1O0K POT 
100K POT 
47K
4 7K 
10K 
10K
120 OHM 
120 OHM 
20K POT 
20K POT 
3801
39 OK 
470 OHM 
470 OHM 
2 2K
2. 2K
22K 
22K
8. 2K
8. 2K
3. 9K 
:. 8I-.
5K POT 
5K POT 
6S0 OHM 
680 OHM 
18K 
18K
50K POT
50K POT
18K 
18K 
56K 
56K 
33K 
33K
15K 
15K
5. 6K
5. 6K
10K
10K 
47K

47K
4. 7K 
4. 7K 
228K 
220K 
10K 
10K 
10K 
10K 
10K 
10K 
10K 
10K
4. 7 OHM 
4. 7 OHM 
4. 7 OHM 
4. 7 OHM 
150K 
22K 
1. 2K 
470 OHM 
18K 
150K 
100K 
12K 
100K 
47 OHM 
10K
NOT USED 
NOT USED 
NOT USED 
120 OHM 
NOT USED

IO UFD 35V ALUM 
10 UFD 35V ALUM 
1O0 PFD 3807 SILVER MICA 
1O0 PFD 300V SILVER MICA 
ICO PFD 300V SILVER MICA 
LOO PFD 300V SILVER MICA 
220 UFD 6. 3V ALUM 
220 UFD 6. 3V ALUM 
. 01 UFD 63V POLY 
. 01 UFD 63V POLY 
10 UFD 35V ALUM 
10 UFD 35V ALUM 
150 PFD 300V SILVER MICA 
150 FED 300V SILVER MICA 
0033 UFD 100V POLY 

. 0O33 UFD 100V POLY
O068 UFD 100V POLY 
0068 UFD 100V POLY 
1 UFD 63V POLY 

. 1 UFD 63V POLY
1 UFD 63V POLY 

. 1 UFD 63V POLY 
10 UFD 35V ALUM 
10 UFD 35V ALUM 
IO UFD 35V ALUM 
10 UFD 35V ALUM 
22 PFD 300V SILVER MICA 
22 PFD 300V SILVER MICA 
10 UFD 35V ALUM 
IO UFD 35V ALUM 
47 UFD 16V ALUM 
47 UFD 16V ALUM 
47 UFD 16V ALUM 
47 UFD 16V ALUM
1 UFD 25V DISC 

.1 UFD 25V DISC 

. 1 UFD 25V DISC 
UFD 25V DISC

1 UFD 25V DISC 
. 1 UFD 25V DISC
1 UFD 25V DISC 

. 1 UFD 25V DISC 
10 UFD 25V ALUM 
10 UFD 25V ALUM 

UFD 25V DISC 
. 1 UFD 25V DISC- 
47 PFD 300V SILVER MH H 
. 027 UFD 63 V POI..Y 
4 7 UFC- 2 5V ALUM 
. 015 UFD 63V POLY 
.1 UFD 50V ALUM
4 7 UFD 35V ALUM
22 PFD 300V SILVER MICH 
47 UFD 16V ALUM 
NOT USED

NE5533AN OP AMP
NE5533AN OP AMP
NE5532AN OP AMP
NE5532AN OP AMP
TL072
LM358

8. 2 MHY
8. 2 MHY
LDR, DUAL
JUMPER, DIP PROGRAM
JUMPER, DIP PROGRAM
CABLE, SHIELDED
CARD PULL, PLAY AMP

PLAY REPRODUCE AMPLIFIER 99B
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ARE 1/4 WATT DESIGNATED IN OHMS UNLESS OTHERWISE MARKED, 
ARE DESIGNATED IN MICROFARADS UNLESS OTHERWISE MARKED.

R GHT TO MAKE CHANGES AND IMPROVEMENTS AS TECHNOLOGY PROGRESSES.



B99JE. DAT

PCB, 99B

C52I C522

I

-

©

o

TITLE:

919-0246-003 A

DRAWING HUMBER REV.

Figure 6-8
6-9

AZIMUTH MOTOR 
MANUAL CONTROL

—E
A -

SPLICE 
DETECT
ADJUST

831-0246-003 
831 -0246 -013

ELSA CONTROL CARD 
ELSA CONTROL CARD

INTERNATIONAL 
TAPETRONICS 
CORPORATION

Hit
Hit

SERIES 99B
ELSA CARD

99A 
99 B

575-0014-000 
575-0014-0O0 
577-0003-000 
577-0003-000 
577-0007-000 
577-0007-000 
575-0014-000 
575-0014-00D 
575-0014-000 
575-0014-O0A 
575-0014-000 
575-0014-000 
577-0003-000 
577-13003-000

590-0017-010
590-0024-000
590-0010-010
590-0010-010
590-0022-000

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1

99B PLAY ELSA CARD 
<ASSEMBLY 031-0246-003?

1
1
1

1
1
1
1
1

1
1
1
1
1
3
1
6
2
1
1

2
3
4

630-0263-000
630-O263-000
630-0063-000
630-00S3-000
630-0097-000
630-0101-000
630—0071—000
630-0071-000
630-0127-000
630-0127-000
630-0103-000

1
1
1
1
1
1
1
1
1
1
1
.1
1

1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

U504
U505
U506
U507
U508

608-0008-000
608-0009-000
606-0006-000
606-0007-000
606-0006-000

516-0001-000
613-0015-000
613-0015-000
613-0015-000
376-0032-000
613-0001-000
613-0019-000
613-0008-000
613-0007-000
323-0001-041
325-0246-003

4013
4016
LM324
LM358
LM324

630-0103-000 
630-0087-000 
630-0109-000 
630-0071-000 
630-0095-000 
630-0079-000 
630-0123-000 
630-0142-000 
630-0079-000 
630-0079-080 
630-0142-000 
630-0073-000 
630-0063-000 
630-0063-000 
630-0063-000 
630—0079—000 
630-0059-000 
630-0067-O0O 
630-0087-000 
630-0835-000 
630-0087-000 
630-0103-000 
630—0087—000 
630-0073-000 
630-0103-000 
630-0103-000 
63 0-0115-000 
630-0083-000 
630—0073—000 
630-0073-000 
630-0083-000 
630-0063-000 
630-0071-000 
630-0063-000 
630-0087-000 
630-0063-000 
630-0123-008 
630-0099-000 
630-0071-000 
630-0073- O 0 0 
630-0115-000 
630-0079-000 
630-0111-000 
630-0077- O 0 0 
630-0081-000 
630-0063-000 
630-0071--080 
630-0103 -000 
630-0063-008 
630-0095-800 
630-0081-000 
630-0087-000 
630-0087-000 
630-0101-000 
630-0075-000 
630-0087-000 
630-0079-000 
630-0087-000 
636-0032-000 
630-0135-000 
630-0063-000 
630-0081-000 
630-0077-000 
630-0251-000 
630-0251-000

HCPL-3700 
8243 
LM339

ttttDIODES
CP501 !
CR502 !
CR503 I
CR504 !
CR505
CR506
CR507
CR508
CR509
CR510
CR511
CR512
CR513
CR514

585-8007-000
609-0011-000
609-0002-800

C Z

BEAD> 
JUMPER/
JUMPER, 
JUMPER.. 
PLUG, 
SOCKET, 
SOCKET, 
SOCKET, 
SOCKET,

■{R523

2N5816 NPN
2N6035 PNP DARL
2N5817 PNP
2N5817 PNP
2N6038 NPN DARL

13 L- 
12 > 
It a

680-2963-033 
686-0009-000 
680-2163-033 
680-0301-033
680—0301—033 
695-1735-013 
680-2963-033 
695-1735-013 
695-1135-013 
686-0009-008 
680-0301-033 
680-2463-033 
686- O009-000 
680-0701-033
680-2563-033 
686-0009-000 
686-0O09-000 
695-1735-013
686- O 0 O 9 - 0 8 O 
686-0O09-000 
695-1335-013 
695-1335-013 
686-0089-000

CSHR55I

El
I#

«3 © e
4 5.

_ gjpi—
C-513 - ' -

If

R512 
R513 
R514 
P515 
R516 
R517 
R51S 
R519 
R520 
R521 
R522 
R523 
R524 
R525 
R526 
R527 
R528 
R529 
R530 
R531 
R532 
R533 
R534 
R535 
R536 
R537
R538 
R539 
R540 
R541 
R542 
R543 
P544 
R545 
R546 
R547 
P548 
R549 
R550 
R551 
R552 
P553 
R554 
R555 
R556 
R557 
R558 
R559 
R56W 
R561 
R562 
R563
R564 
R565 
R566 
R567 
R56S 
R569 
R570 
R571 
R572 
R573 
R574 
R575 
R576

•:p507

□ U59K. c
b 1

i5i j. 11- 11

fl 2
OOoOHt \ “V | 

- e .< 3.5m 
0

ttttMISCELLANEOUS
FB501
JP501
JP502
JP503 
P501

IK 1/2 HATT
JK 1/2 MFI IT 
ir:
6. 8K
27K
39K
2. 2K
2. 2K
470K
470K
47K

tt#INTEGRATED CIRCUITS
U501
U502
U503

Hit CAPACITORS
C501 
C502 
C503 
C504 
C505 
C506 
C507 
C508 
C509 
C510 
C511 
C512 
C513 
C514 
C515 
C516 
C517 
C518 
C519 
C520 
C521 
C522 
C523

ttttTRANSISTORS 
050 L 
0502 
0503 
0504 
0505
Hit RESISTORS
R501
R502
R503
R504
R505
R506
R507
R508
R509
R510
R511

<S.M

18 1 ci 14
C J c
C3 c
-Cl c

! 3 1
C509

Pl'1m ftm

47K 
10K 
82K 
2. 2K 
22K 
4 7K 
330K 
2 MEG
4 7K 
4. 7K 
2 MEG 
2. 7K 
IK 
IK 
IK 
4. 7K 
680 OHM
1. 5K 
10K 
68 OHM 
10K 
47K 
10K 
2 7K 
47K 
47K 
150K 
6. 8K
2. 7K 
2 7K 
6. 8K 
IK 
2 2K 
IK 
101' 
IK 
330K 
33K 
2. 2K
2. 7K 
15GI.:
4. 7K 
100K
3. 9K
5 6K 
IK
2K 

47K 
IK 
22K
5. 6K 
10K 
10K 
39K
3. 3K 
10K
4. 7K 
10K 
50OK POT 
1 MEG 
IK
5. 6K 
3. 9K 
330 OHM 1/2 HATT 
330 OHM 1/2 HATT

-2' iinl

•95 
r—.-.Q505 0502

1N4148
1N4148
1N5233 67 ZENER
1N5233 6V ZENER
1N4744 157 ZENER
1N4744 157 ZENER
1N4148
1N4148
1N4148
1N4148
1N4148
1N4148
■1.N5233 67 ZENER
1N5233 67 ZENER

. 22 UFD 637 POLY
1 UFD 257 DISC
047 UFD 637 POLY

. 0015 UFD 1007 POLY

. 0015 UFD 1007 POLY 
47 UFD 357 ALUM
. 22 UFD 637 POLY
47 UFD 357 ALUM
4 7 UFD 357 ALUM
.1 UFD 257 DISC
. 0015 UFD 1007 POLY 
082 UFD 637 POLY

. 1 UFD 257 DISC 
0033 UFD 1007 POL.7

.1 UFD 637 POLY

. 1 UFD 257 DISC

.1 UFD 257 DISC 
47 UFD 357 ALUM
. 1 UFD 257 DISC
1 UFD 257 DISC

10 UFD 357 ALUM
10 UFD 357 ALUM
1 UFD 257 DISC

s] ® • I

. OpCOH,..
R50I
R502~

* 5 (! J f 6 >15i 1- J* A 10AM Y Y f--- -: 'J <9 Ecsiy}. (
q-. q;;

sAfai

FERRITE 57-34254 
DIP PROGRAM 
DIP PROGRAM 
DIP PROGRAM 

3 PC'S 
TRANSISTOR TO-92 
24 PIN DIP 
14 PIN DIP 
8 PIN DIP 

CARD PULL, ELSA 
PLAY ELSA CARD
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IH.DSj?
0^

22

(JiOl - 5)JI
T̂0°hH.5NO SQUELCH

u II z SERIAL DATA TO RCCOROCR
< JI-31. JI05-H1 I

CUE SWITCH

?o75 : ii"4%2.3 UI02-I21

IG

51 IS VDC

■ 'KW,
9

* !0<
NO RPT

PLAY^ SOLENOID

:’?264°o’o5START SWITCH(JI-50. JI03-B)

22_
I

1 
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. I *50.
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I
I RtC L 101RtC LAHR IN Rut 23
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D’
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TECHNOLOGY PROGRESSES
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Figure 6-9
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1213’

RG2I 
' 330

DESIGNATED IN OHMS UNLESS OTHERWISE 
MARKED.

MOTOR SPCCO 
!• mi JPD
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<j:05-n 
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WHEN NO 

^ELAY USEQZ

JIOK

■SX;

> IOK
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32

P20 P2I
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P22 P23 PROG
25

i’sVo0

CUE PRE AMP 
INPUT

30

ONO

T
: :crboi 
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^ICS24

•v’01

„RTR.0«
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o^» 0^

^3 -̂------------1

| .01

,-^5'b^

<>v

XTL COI 
C. 000 MHt
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o^
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7T“ fo'T

J
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d^7

D^7

1. " OPTIONS ACTlVATCO ONLY «HCN

C4e°rS f rrH.

1 ALL RCSIST0R3 ARC 1/4 WAT T
2 ALL CAPACITORS ARC OCSIOMATCO IN MICROCARAOS UNLtSS OTHCRWISC 

O3. ALL RCSISTORS MARKED
4. ALL RCSISTORS MARKED §

5. ALL RESISTORS MARKED Q

RCSCRVC THE RIGHT TO MAKE CHANGES AND IMPROVEMENTS AS
■' JUMPER 15 IN PLACE.

CUE 30I^A« WAVE

f
— CHS 

4" 
OCT DIGITAL
v COMMON
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U-PROCESSOP. 6 MH7 'TPu'-iPAMMED FOP PL hY •
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c .3

S' C -

C

PCB,
tttt RELAYS

Us- , - 9 O 3

LOGIC CARD831-0256-003 PLAY

919-0256-003

REVDRAWING NUMBER

Figure 6-10

6-11

a 3
rz 3

O’

• T 
<0 c 
3

24V SPOT
24V SPDT

C- "
CT 1

INTERNATIONAL 
TAPETRONICS 
COR PORAT ION

K601
K602

tttt TRANSISTORS
0601 590-0018-010
0602 590-0032-088

4 S0-0007-O00 
480-0007—000

1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

'OPTIONAL)
OF’ VIONAL )

6 U 6—O W13—U 0 0 
606-0015-000
606- 0015-000
607- 0015-000 
607-0075-000 
607-0008-000 
610-0006-010 
607-0026-000 
609-0008-000 
607-0022-000 
609-GOOS --00O 
607-0075-000

4 48-0008-00' 
613-0015-00'

1
1
1
1
1 
1
1
1
1 
1

1
1
1

1
1
1
1
1
1
1
1
1
1
1
1

J
5

6 000 MH?' 
DIP PROGRAM

<7 RESISTORS)
<8 RESISTORS)
<10 RESISTORS)

i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i
i 
i 
i 
i 
i

i
i
i
i
i
i
i
i
i

i
i

1N414S
1N4148
1M4005
1N4005
1N40O5
1N4148
1N4005
1N4005
1N4085
1N4148

I ER I IARY 
TERTIARY

15K SEPERATE DIP
39K SEPARATE DIP
10K COMMON PIN SIP

C RYS I AL, 
JUMPER,
SOCKET, 
SOCKET, 
SOCKET• 
SOCKE r, 
SOCKET, 
SOCKET,

’?!!?
I I J„ 1. : 1____

^R606H£

R601 
R602 
R603 
R604 
R685 
R606 
R607
R608 
R609 
R610 
R611 
R612 
R613 
R614
R615 
R616 
R617 
R618 
R619 
R620 
R621 
R622

575-0014-900
575-0014-000
575-0007-050
575-0O07-05O
575-0007-O50
575-0O14-000
575-0007-O50
575-0007-05O
575-0087-050
575-0914-000

998 PLAY LOGIC CARD
< ASSEMBLY 831-0256-003)

RP601
RP602
RP6G3

630-0079-0O0 
630-0063-000 
630-0087-000 
630-0111-000 
630-0263-000 
630-0047-000 
630-0079-000
630-0095-000 
630-0063—000 
630-0079-000

613-0001-000 
613-0017-000 
613-0020-000 
613-0009-000 
613—0008—0G0 
613-0007-000 
323-0001-011 
325-0256-003

• -o C
; <£> - -
- =>c -

■ ■ f
1 L082 
TI.084 
TL084 
7407 
74LS241 
74121 
8748 I 
74LS84 
ULN2GG3A 
7'4 LSI 4 
MLN2003A 
74LS241

i °
o 
•3 

l-i
1
1
2
4
9
il
1
1

L601 
C602 
C603 
0604 
C605 
C606 
C607 
C608 
C609 
C610 
C611 
C612 
C6 IS­
CSI 4 
C615 
C616 
C617 
C618 
C619
C620 
0-621 
C622 
C623 
C624 
C625 
C626 
C627 
C628

'fx. ’■>

4. 7K 
IK 
10K 
100K
IK 1/2 HATT 
220 OHM 
4. 7K 
22K 
IK 
4. 7K

918 OHM 
91K 
10 OK
330 OHM
3. 3K
6. 8K
3. 3K 
33K
1 MEG
2. 2K 
220K 
100K
7. 5K 
750K 
100K
4. 7K 
560K 
82K 
IK
330 OHM 
330 OHM
3. 3K

R623
R624
R625
R626
R627
R628
R629
R63G
R631
P632

W T
• 3 <=^*3 c z>.

-x

tt# RESISTOR PACKS 
631-0027-000 
631-0026-000
631-0029-0O0

ttU DIODES
CR601
CR6G2
CR603
CR604
CR605
CR606
CR607
CR6G8
CR609
CR610

Htt CAPACITORS 
680-0501-033 
680-0501-033 
686-000 7-0O0 
686- O 807-00O 
695-1135-013 
695-2106-013 
680-2163-033 
680-2163-033 
680-0501-033 
680-0501-033 
686-0009-000 
686-0009-000 
686-0007-000 
686-8011-000 
686-0009-000 
686—0009—000 
695-1335-013 
686-0009-000 
680-0501-033 
680-0501-033 
686—0007—O O 'J 
686-0009-000 
6S6-0007-00O 
686-0007-000 
686-0O09-000 
680-2963-033 
695-0750-013: 
695-1335-013

2N5817 PNP
I IP 127 PNP Dl-lRL

ItH MISCELLANEOUS 
XTL6G1

tt ttRES I SI ORS
630—0U 6 2—0 0 0 
630-0.110-000 
630-0111-000 
6 30—0051—000 
630-OO75-000 
630-0083-000 
630-0075-000 
630-0099-000 
630-0135-000 
630-0071-000 
630-0119-000 
630-0111-000 
630-00S4-0O0 
630-0132-000 
630-0111-000 
630-0079-000 
630-0129-O00 
630-0109-000 
630-0063-000 
630-0051-000 
630-0051-O00 
630-0075-080

INTEGRATED CIRCUITS
U601
U602
U603
U604
U605
U606
U607
U608
U609
U610
U611
U612

---

TRANSISTOR TG-92 
48 PIN DIP 
20 PIN DIP 
16 PIN DIP 
14 PIN DIP 
8 PIN DIP 

CARD PULL, PLAY CTL
PLAY LOGIC CARD 99B

c =U 
c - s- 

ID C X 
P « »

4 5=’ @

' cz >

. 0822 UFD 1007 POLY 

. O022 UFD 100? POLY 
01 UFD 507 DISC

. 01 UFD 507 DISC 
4. 7 UFD 357 ALUM 
220 UFD 6. 37 ALUM
047 UFD 637 POLY 

. 047 UFD 637 POL? 

. O022 UFD 10O7 POLY
0022 UFD 1007 POLY 

. 1 UFD 257 DISC 

.1 UFD 257 DISC 

. 01 UFD 507 DISC 
15 FFD 10007 DISC 
. 1 UFD 257 DISC 
. 1 UFD 257 DISC
10 UFD 357 ALUM
1 UFD 257 DISC

. 0022 UFD 1G07 POLY 
0O22 UFD ICO? POLY 
01 UFD 507 DISC

. 1 UFD 257 DISC
01 UFD 507 DISC 
01 UFD 507 DISC 
1 UFD 257 DISC

. 22 UFD 637 POLY
1 UFD 507 ALUM
10 UFD 357 ALUM

r - uj ■ 
...5=0 U?"

' I
.. O- 0... a Lo

TITLE: SERIES 99B
PLAY LOGIC CARD

OVERLAY



RECORDER INTERCONNECT
(831-0256)PLAY LOGIC PC CARDELSA CONTROL PC CARD (831-0’46)

WI TEST OSC. OUT2T

HOT USED

CUE IH*UT

X X*v °v SEC CUE REC

I l»i cut OCEEAT
PC R H NOT USE 0*T RECORD SET SWITCH

CUE ERASE SWITCH

TER CUE SWITCH
O MO

CUC BIAS ON24

Beu IS

:L 22
30»

2 3 REMOTE LAMPS

cue amp our

io IKMr cue RECORD

20

ss

IB

33

i^7
32

COMPONENTS WSTMlH 0A5MLD AREA 
ARC ON MOTHER BOARD 83I-O2GO

0^ DIGITAL GROUND49

SO

ANALOG GROUND

READY GROUND

CUE SWITCH

30 START SWITCH

STOP SWITCHa EXTERNAL FADE CONTROL

”1 2B

NOT USED34

37 8 KMI RELAY or OPEN C
REQ

38 8 XHt REL AY
BLY

IS0H1 RELAY39

ISO open c«0

NOT U3C0

CUI SO. WAVE OUTPUT

ELSA SWITCH

13

I?

MOTOR TACH OUTw r “I777 CHASSIS 
GROUND .c:is§s i□ I♦ • St

G BLRZZCI09 ; :criob 
I IN4003 LEFT OUTPUTTRANSFORMER

SHIELD

*v2 lOv

Ja?CBLU ORC BLU ,kJ"2
WHTZSLU W-TZORC WHTZBLU

IlK/WHT BLA/WHT BLK/WHT JII2
BLR

IWHTZBLU REDWHTZQRC
RIGHT OUTPUTt nONG BLU IORO

fn’XsWHTZQRS

W~l JIOI

SERVO PC CARD ( 831-0258) PROGRAM ft CUE REPRODUCE AMP PC CARD (831-0257)
REPRODUCI

NOTES:
tW3-0NO>000 A
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4. WE RESERVE THE RIGHT TO MAKE CHARGES AND IMPROVEMENTS AS TECHNOLOGY PROGRESSES.
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STEREO

PCB,

l«rtt«CO*<'»CCT
MWQTt COHtCtO*

0
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■ CCIO»
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Figure 6-12 SH. >

643

AUDIO OUTPUT
AUDIO OUTPUT

i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i

■i
■i 
i 
i
i 
i 
i
i 
i

i
i

1RANSFGRMER, 
TRANSFORMER..

1
1
1
1
1
1
1

(L-HEAD)
(R-HEAD)
(CUE HEAD)

tttt TRANSFORMERS
T1G1 532-0007-000
T102 532-0007-000

J101 
J102 
J103 
J104 
J105 
Ji 
PIOS 
P107 
PIOS 
Pl 09 
P113 
P114
P115 
PUS 
P117 
Pi 18 
P119 
P120

3
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2

SOCKET, 
SOCKET’, 
SOCKET, 
SOCKET, 
SOCKET, 
SOCKET’,

(LEFT)
(RIGHT)

382-0040-0OO
382-0041-000
38O-O066-000
443-0O22-0O0
325-026O-OO4

KEY,
KEY,
HEADER,
MOUNT, 4 MAY ADHESIVE (PANDUIF ABMM-A-C) 

PLAY MOTHER BOARD 99B

575-0022-OG0
575-O022-000
575-0O22-O00
575-00O7-05O
575-O022-OGO
575-0O07-05O
575-0007-050
575-0007-O5O
575-0OO7-O50

687-0011-000 
687-0010-000 
680-3163-033
686- 0009-000
687- 0012-008 
694-0005-000 
687-0010-000 
687-0010-OO0 
694-0085-000 
694-O005-00O 
696-O21O-OO0 
686-O0O9-O0O
686-0OO9-000 
686-0009-000 
686-0009-O0O

630-O283-O00
626-O231-00O
630-O079-0O0
630-O039-00O
630-0O39-OO0
630-0039-000
630-0039-O0O

4
2
1
2
1

•c’moo.ci

I

i j- 'aiio;.- «'

,__rf. <A
H I — » not • + I

tttt CAPACITORS 
CIO! 
C102 
C103 
C104 
Cl 05 
C106 
C107 
C108 
C109 
Clio cm 
C112 
C113 
Cl 14 
C115
tttt DIODES
CPIOI
CR102
CR103
CR104
CR105
CR106
CR107
CRIOB
CR189
tttt RESISTORS
R101
R102
R103
R104
R105
R.106 
PIO 7

99B PLAY MOTHER BOARD 
(ASSEMBLY 831-8260-014>

MDA206 BRIDGE
MDA2G6 BRIDGE
MDA2G6 BRIDGE
1N40O5
MDA206 BRIDGE
1N40O5
1N40G5
1N4005
1N40O5

tttt MISCELLANEOUS ITEMS 
380-0062-000 
388-0063-000 
380-0063-000 
3 8 O - O O 6 3 - O O O 
388-0064-000 
613-0009-000 
380-0065-000 
376-0041-000 
376-0032-080 
376-O035-000 
376-O032-000 
376-0033-OO0 
376-0033-800 
376-0G33-00O 
376-0O32-0OO 
376-0O31-000 
376-0031-O0O 
376-0033-O00 
376-0O33-0O0 
382-0039-080 
350-02O5-O00 
359-0021-000 
370-0201-000

CARD EDGE 'AMP 530687-J)
POLARIZING 'FUR 380-8066-080)

26 POS(SCOTCH FLEX 3429-1.302)( INTERCOM •
4 MAY ADHESIVE

(b 1•-(1 f •’•’Io I

J zRw r

I

(FLEX SH BOARD)
( AMP 552138-1) ( REMOTE )

f ftW'r BI- 
.. .

^7...

3 PIN REGULATOR (MOLEX 10-18-2831.) 
15 POS EDGE (AMP MP-530655-4)(SERVO)
15 POS EDGE (AMP MP-530655-4)(PLAY AMP)
15 POS EDGE (AMP MP-530655-4)(ELSA)
25 POS EDGE (AMP MF-530655-8)(PLAY CON)
16 PIN DIP

RECEPTACLE, 
HAFER, 
HAFER■ 
HAFER, 
HAFER, 
HAFER, 
HAFER, 
HAFER, 
HAFER, 
HAFER, 
HAFER, 
HAFER, 
HAFER, 
LOCK,

2208 UFD 63V
3300 UFD 50V
33 UFD 63V POLY 

. 1 UFD 25V DISC 
680O UFD 16V
1 UFD 35V TANTALUM 
330O UFD 50V
330O UFD 5OV
1 UFD 35V TANTALUM
1 UFD 35V TANTALUM
20 UFD 100V AXIAL
1 UFD 25V DISC

. 1 UFD 25V DISC 

. 1 UFD 25V DISC
1 UFD 25V DISC

6. 8K 1/2H
47 OHM 1/211 CARBON COMP
4. 7K
100 OHM
LOG OHM
IOC OHM
100 OHM

If
iSi p :i\

.n

50 POS
2 POS M/LOCK GOLD (MOL EX) (SPLICE DET3 pos lock <mole: : 22-27-203) < az.
9 POS LOCK (MOLEX 89-65-1.89) (POHER XFHP-
3 POS LOCK (MOLEX 22-27-283)(+18V REG. )
3 POS LOCK GOLD (MOLEX)
3 PCS LOCK GOLD (MOLEX)
3 POS LOCK GOLD (MOLEX)
3 POS LOCK(MOLEX 22-27-283)(MOTOR I PANS)
2 POS LOCK (MOLEX 22-27-282)(SOLENOID)
2 POS LOCK (MOLEX 22-27-282)(CART.
3 POS LOCK GOLD (MOLEX 22-2) (L-OUT)
3 PGS LOCK GOLD (MOLEX 22-2) (R-OUT) 
VERTICAL BAIL MOUNT (AMP 552562—1)

SCREW, 2-56 X 3/8 PP HD (P4 MTG. )
WASHER, FIBER NO. 2 
NUT, HEX 2-56 X 3/16

_______________________.. ■ ■ ■ ■».:



YEL
( JI03- S)

GRN < 2(J I 03 - I 5)
IRED

2 < Q+ 30 v
I BLK < 38 <( JI-30, JI04-24)
I

12 <(JI-29 .JI04-25)
I

(JI04 -Y) 14 < Q Q
I I

15 <+ 1 5 v

I
I
I

13 <(JI04 -17)

I
I

ORG. BLK6 <I( J 1 - 14 , JI03-N)
I

9 <SWITCH COMMON
I

10 <
I

II <(JI-31, JI04 -2 )
l

7 <(JI-32,JI04-V )
I

4 <( JI-33,JI04-20)
I

(JI -34 ,JI04 -21 )

BOARDNOTES'.

I. * MACHINES THAT HAVE FUNCTI ON .ELSA 895-0263-003

REVDRAWING NUMBER

Figure 6-13

6-14

I
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I
I
I

r P2oi ”|

i
i
i

i
i
i 
i

i
i
i
i

i
i 
i

i 
i
i 
i 
i 
i 
i 
i

DS206
RUN

2. ALL
3. ALL
4. WE RESERVE

I
I

P20I 
MATES 
WITH 
JI 05

S20 I
S20 I

RESISTORS 
CAPACITORS 

THE

R20I 
820

DS202
PWR

R203
820

DS204 
CUE

DS205
READY

INTERNATIONAL
TAPE TRONICS 
COR PORATION

S204
START SWITCH

J20I 
MATES 
WITH 
P703

—o o
S20I

ELSA SWITCH

—o o---
S202

CUE SWITCH

—o o-
S203 

STOP SWITCH

DS20I
SEC

DS203
TER

TITLE: SERIES 99B
FLEXIBLE SWITCH 

SCHEMATIC

I <—

I______I

I* J20I

I 
I 
I
I 
I

I_____ I

<R202
<820

3 ----
I

5<n

< R205
> 150

Q-------- 1
. — i |

i
16 <—

< R204
> 150

< R206

> 150

AND J20I ARE USED ONLY FOR
IS MOUNTED ON FRONT PANEL.

ARE 1/4 WATT DESIGNATED IN OHMS UNLESS OTHERWISE MARKED.
ARE DESIGNATED IN MICROFARADS UNLESS OTHERWISE MARKED.

RIGHT TO MAKE CHANGES AND IMPROVEMENTS AS TECHNOLOGY PROGRESSES.
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IP?oi

I I
P2G1

F 9 9 0265 COJ

99B
Figure 6-14

6-15

K»* evt i *«»

1
1
1
1
1

I
1
1
1
1

1
4
1

1
1
1

1
1
1

3202
3203
3204

32© OHM
823 OHM
820 OHM
150 OHM
150 OHM
150 OHM

HOUSING, 
TERMINAL, 
PLUG.

PUSH (X65893-AML?
PUSH ( X65393-AML>
PUSH ( X65893-AML?

630-0061-000
630-0061-000
630-0061-000
630-8043-000
630-0043-000
630-0043-000

575-0021-000
575-0819-088
575-0020-008
415-0010-000
415-0010-000
415-0010-000

tiff MISCELLANEOUS
404-0028-000
404-0029-000
404-0031-000 
428-0002-000 
428-0003-000
428-0005-000 
428-0006-000 
428-0008-000
325-0263-004

SNITCH,
SWITCH,
SWITCH,

(CUE?
(STOP?

2
1
1
1
1

LENS, 
LENS ■ 
LENS, 
HIRE, 
HIRE, 
HIRE, 
HIRE, 
WIPE, 
PCS,

MACMlktS *HAT *«AVl

## DISPLAYS
DS281
DS282
DS283
DS284
DS285
DS206

(START SWITCH?
(CUE SWITCH?

it# RESISTORS
R201
R202
R203
R204
R205
R206

##SOCKET AND PLUG
J201 380-0074-000

382-0044-000
378-0034-000

■'.SECONDARY CUE? 
(POWER?
(.TERTIARY CUE?

•'CUE?
(READY?
(RUN?

it# SWITCHES
391-0019-000
391-0019-000
391-0019-000• K#J

_STOP S»I?CH

0SZ05

LED,
LED,
LED,
LAMP,
LAMP,
LAMP,

-@23—

4 POS H/LOCK (MOLEX 22-81-2845?(PHASE?
CRIMP (MOLEX 88-50-0114?

DIP 16 POS CA-16P-82 (PLAY MOTHER BOARD?

99B PLAY FLEXIBLE SWITCH BOARD H/ELSA 
(ASSEMBLY 831-8263-814?

GREEN (MONSANTO MV52124?
RED (MONSANTO MY57124?
YELLOW (MONSANTO MY53124?
NO 85 (MICROSWITCH AML91LA85?
NO. 85 (MICRUSHITCH AML91LAS5?
NO 85 •'MICROSWITCH AML91LA85?

YELLOW AML51-F10Y (STOP SWITCH? 
GREEN AML51-F18G 
BLUE AML51-F18B 
NO. 22 S/T RED 
NO. 22 S/T BLACK 
Nd. 22 S/T YELLOW 
NO. 22 S/T GREEN 
NO. 22 S/T GRANGE
PLAY FLEXIBLE SWITCH CARD H/ELSA



CR703CR7Q2

U70I (

C70I K70I

—| R7041—

R70I
Q702

R703 AQd£0 [88 (VARO VM68)
o

Ju (MOTOROLA)P70I

][
2]E 24VDC DPDT1Q70I

=r= 3

E 4

10 9 19-0259-002P702

DRAWING NUMBER REV

Figure 6-15
□PTO SCR (GE H11C6)IC,1

F701
( THERMALLOY 6106-B14)

BLU/W I
+ 30v

6 (JI05-3, JI03-I5)
BLU MT2

5

G +I MTI 6IBLK
4 2L_ j

l &
I

_ J

Figure 6-16
NOTES :

895-0259-003

DRAWING NUMBER REV 6-16

l

I

I
I
I
I

i 
BLK/W 1 

—Ll

(pTO?

I
I 
I

575-0007-O50
575-0015-000
575-0007-050

TITLE :
PLAY

CR7O3 
IN4005

2 
O

I 
I

RESISTORS
CAPACITORS 

THE

120V
STRAP

,240V
STRAP

R70I 
620BWH
2W

o 
g

240V <► 
120V

title: SERIES 99B
PLAY ERASE PHASE CARD 

OVERLAY

INTERNATIONAL
TAPETRON ICS 
CORPORATION

R 702 
I 0 0 
1/2 W

CR70I 
IN4005

Q7OI 
\2N6348

R703
22 

1/2 W

CR702
. VM68

Q702
2N58I6 R704

2.2 K

inte rnational 
TAPE TRONICS 
COR PORATION

“I
I
I
I 

 -J

SERIES 99B
ERASE PHASE CARD 

SCHEMATIC

P703 
MAT ES 
WITH 
J20I

1 
1

1
1
1
1
1

1
1
1

1
1
1
1
1

1
1

. 1 UFD 580V DISC

. 1 UFD 500V DISC

1N4005
1A 680V BRIDGE
1N4005

2N6348A TRIAC 
2N5816 NPN

LI
ERASE

COIL 
(MOUNTED
ON DECK)

I
I 
I

K 
o

1.
2.
3.

C 702 
.1 
500V

/ 
I- 
\

±"C7OI 
.1 
500V

INTEGRATED CIRCUIT
U701 5'35-0002-000

## MISCELLANEOUS
352-0003-000
372-1184-000
418-0002-000
417-0007-000
613-0006-000
613-0014-000
325-0259-003

1
1
2
1
1
1
1

120V STRAP
-d b—

P701
P702
P703

623-0092-000
626-0239-000
626-0223-000
630—0071—000
630-0037-000

SOCKET, 
SOCKET, 
HEADER, 
WAFER, 
WAFER,

#1* CAPACITORS
C701 686-0001-000
C702 636-0001-000—{ R705J—

1
O RELAY 
K701 480-0003-000

GM M
T T
2 I

I 
r—> 3

I

#41 SOCKETS & PLUGS
613-0007-000
613-0001-000
376-0043-00©
376-0836-000
376-0037-000

99B PLAY PHASE CARD (DOMESTIC) 
(ASSEMBLY 331-0259-003)

ALL
ALL 
WE RESERVE

F 701
1 AMP
2 AMP
SLOW BLOW

NYLON 4-40 X 1/4 RD HD
NYLON 4-40 X 1/4 HEX (SMITH 2554)

FUSE PCB (LITTLEFUSE 102063)
2 AMP SB

## RESISTORS
R701
R702
R703
R704
R705

#44 TRANSISTORS
0701 534-0002-000
Q702 590-0017-010

## DIODES
CR701
CR702
CR703

620 OHM 2W BWH
100 OHM 1/2W CARBON COMP.
22 OHM 1/2W CARBON COMP.
2. 2K
10K

P703
4 o
3 °
2°

I o

I-------------- --------- ----
I U70I
I ID580 v*-v
! HIIC6 y

I______
R705
IOK

[j7oFI ^P70|l
1 | 1 I
■ 'I’H

' i '

■i i
I 
I
I

>■ K70I
>-RELAY

3 PIN DIP 
TRANSISTOR TO-92 
POST 4 POS W/LOCK

2 POS W/LOCK (MOLEX)
4 POS W/LOCK (MOLEX)

i*21| (JI05-5, JI03 - S)
, „ I SWITCH COMMON 

L_ J

SCREW, 
NUT, 
CLAMP, 
FUSE, 
HEAT SINK, 
INSULATOR, MICA 
PCB, ERASE PHASE CARD 99B

' I
I
I

< I 2 I
1 I 

<14; < 
.j L_j

ARE 1/4 WATT DESIGNATED IN OHMS UNLESS OTHERWISE MARKED.
ARE DESIGNATED IN MICROFARADS UNLESS OTHERWISE MARKED.

RIGHT TO MAKE CHANGES AND IMPROVEMENTS AS TECHNOLOGY PROGRESSES.

Fp70?
I

(ERASE COIL) 
(AC IN)

(FLEX. SW. CARD)

PLAY ERASE PHASE CARD 
831 - 0259 - 003 
831- 0259 - 0 I 3

DOMESTIC l20v
EXPORT 240v



STEREO

' input 
SWITCHING

(PB0T-I4)

(Mor-t) 1*1

' G*O4JP DC LAY 
^COMFCMJATIO*I RECORDING AMPLEFT

TOto
i (.1902-23)

TO Cl I

RUO7.

TO: .Cl 119 "’.‘oVm

rnMMnirCOMMOX

’LS
GO 19

TO TO 75’k to CZ3 22
TOO-RECORD, I-PLAT

(J9O3-N)

i-test osc. (J9O4-IOIRIGHT
U9O3-M) l«

TO C"|irT CH 39 JUCIII3 CIII4

(P9O7-5) IS SWITCHING

(P9O7-3I It
a s

2

1 AMPRIGHT RECORDING
12, N14903-01

1220]

I (4902-221
TO.

TO
RII02

■ X

R11 70

(4902-81 TO

fTO (4904 -111CMUSx.%V

LEFT BIAS 
MONITOR L(4902-201

A1201<
I3K <>

1

*CU4»

Y?’«IIIC

Vs-YcTO (4904-161
left 

METER$79

(4904-31TOk<9907-20) Cut BIAS

CRiior 
IM4l4|

(4904-91RECORD 
BIAS

<9907-«>
mRc'??Tr^WIa6. <4904-8 |

19907-81

to;
RIGHT BIAS • 

MONITOR
(4902-11

£3-
to

-it I-BS-* 1132

i8i
i

Figure 6-17

6-17

C.,38

I
CO 24

I

I
4901

CII07- .
470ptf '

I
I 0

Ctrl »LAT ------ *■,
MONITOR 8^^—

I RII73$

I
I

sTg”1 t-%v ■
COMMON 1

RIGHT PLAT . . 
MONITOR

I

I

KTO

I 
4901

-C-~J 25

I

I
I
I

I

RIGHT 
UH04 

4052 B

RUN 
100*

UII04 
4052B

31 iq fi 
u i iob 
40518

rii i e;
6.BK<

RII82 
RH84 
RilBt 
RII94

, .CRII20 
J ■'IN4738A
, /CRII22 
• IN4738A

CII3I ..
.001 T

OUTPUT 
RIGHT 

CHANNEL

POWER 
COMMON

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1

1N4148 
1N4148 
1N414S 
1N4148 
1N4148 
1N4148 
1N4148 
NOT USED 
1N4148 
NOT USED 
1N4148 
1N4148 
1N4148 
1N4148 
1N4148

ONLY)
ONLY)

LIFT
U1I03 
40S2B

P II12 
100 «

R II14
100 A

RIII7

'TO

3’7 ”9°'

- I 5 VDC 
IN

575-0014-O00
575-0014-000
575-0014-008
575-0014-000
575-0014-000
575-0014-008
575-0014-000
XXX-XXXX-XXX
575-0014-000
XXX-XXXX-XXX
575-0014-000
575-0014-000
575-0014-000
575-0014-000
575-0014-000

to*.
TO

JW)1-

SIGNAL 
COMMON 
(wcrtRsi

TL07>-^

TtST
OSC. 

INPUT

INPUT 
SELECT 
LINES

CII02 x
100 J

OUTPUT 
LEFT 

CHANNEL

4O52B —-----

695-1910-013 
695-1918-013 
677-0001-000
677- 0001-000 
695-1910-013 
695-1910-813
678- 0563-033 
678-0563-033 
695-1910-013 
695-1910-013 
680-0401-033 
680-0401-033
686-0009-080 
686-0009-000 
636-0009-000 
686-0009-000 
695-1910-013 
695-1910-013 
686-0009-000 
686-0009-000 
680-0501-833 
680-0501-033 
680-1863-033
680-1863-033 
680-2763-033 
680-2763-033 
695-1910-013 
695-1910-013 
680-0501-033 
680-0501-033 
680-0101-033 
680-0101-033 
677-0006-000 
677—0006—000 
686-0009-000 
686-0009-00©
686-0009-00© 
686-0009-000 
695-0750-013 
695-0750-013 
695-1135-013 
695-1135-013 
686-0009-080 
686-0009-000 
695-1135-013 
695-1135-013
695-1135-013 
XXX-XXXX-XXX 
686-0009-000 
XXX-XXXX-XXX 
686-0009-000 
686-0009-000 
686-0009-000 
686-0089-000 
686-0009-000 
686-0009-O00 
695-1335-013
695-1335-013

RII53> CH3iL820 <

TO

T 
<RII92 
<4. TK

&;:c/'
TO:

RtCORO

<^H'.7

uuic r#

"Mf _u

□

B95 -O24S-OQ5

CMAWlhO HUMUM *

NOT U5EQ

CRIIOB 
CRIUO

LIFT 
LEVEL 

CONTROL

; ^v?8a 
^Sa

TO

choc Rins 
100 4.7 A

CHOC
47O»ld

LEFT & CUE 
METER 
LEVELS

1(B)
RII83< RIIB5<, .

10 0 < 500<

blloiC 
TLO 7* 

IO| ,

I
I H

I CH 32 

°° T

## CAPACITORS
C1101
C1102
C1103
C1104
C1105
Cl 106
C1107
C1108
C1109
C1110
Cllll
C1112
C1113
C1114
C1115
C1116
C1117
C1118
C1119
C1120
C1121
C1122
C1123
C1124
C1125
C1126
C1127
C1128
C1129
C1130
C1131
C1132
Cl 133
C1134
C1135
C1136
C1137
C1138
C1139
C-1140
C1141
C1142
C1143
C1144
C1145
C1146
C1147
Cl 148
C1149
C1150
C1151
Cl 152
Cl 153'
C1154
C1155
C1156
C1157
C1158
## DIODES
CR1101
CR1102
CR1103
CR1104
CR1105
CR1106
CR1107
CR1108
CR1109
CR1110
CR1111
CR1112
CR1113
CR1114
CR1115

LEFT INPUT
TRANSFORMER

----  
I “!?' V far--

♦/T* *

RIGHT
INPUT 
PROM 

TRAN ST OR HER

RII68 

uhosaS!—

I MEO 
!  -------------------- 'Wv—1

RII72 >
2.2K>

%'SV

RIGHT 
LEVEL

CONTROL

D E SI G H AT ION LETTERS

CII4B 
CIISORII27< RII2B 

220KS 2201

CH4cl*- ------------ -

-T(§g)
RIIBO >*----------------

50*?

&

RU2I >

Cliosl* 

100 ~j~-____

RIGHT 
METER 
LEVELS

CII4T.
4.7

--------- —C^CUE PLAgJ 

c;.v 
r iHl 75$-.--------- -------------- ---------------

] H T

■ ^eYsUSeo

cut PLAT

' ~]CI>54 

Jj- 
luiuoXS____
Itloblz^

4 RI200 

100*

100 UFD 107 ALUM 
100 UFD 107 ALUM 
100 PFD 3007 SIL7ER MICA 
100 PFD 3007 SIL7ER MICA 
100 UFD 107 ALUM 
100 UFD 107 ALUM 
470 PFD 637 POLYPROP 
470 PFD 637 POLYPROP 
108 UFD 107 ALUM 
100 UFD 107 ALUM 
. 0018 UFD 1007 POLY 
. 0018 UFD 1007 POLY 
. 1 UFD 257 DISC 
. 1 UFD 257 DISC 
. 1 UFD 257 DISC 
. 1 UFD 257 DISC 
100 UFD 107 ALUM 
100 UFD 107 ALUM 
. 1 UFD 257 DISC 
. 1 UFD 257 DISC 
. 0022 UFD 1007 POLY 
. 8022 UFD 1087 POLY 
. 027 UFD 637 POLY 
. 027 UFD 637 POLY 
. 15 UFD 637 POLY<FOR 1964 NAB EQ. 
. 15 UFD 637 POLY<FOR 1964 NAB EQ. 
100 UFD 107 ALUM 
100 UFD 107 ALUM 
. 0022 UFD 1007 POLY 
. 8022 UFD 1007 POLY 
. 001 UFD 1087 POLY 
. 001 UFD 1087 POLY 
150 PFD 3007 SIL7ER MICA 
150 PFD 3007 SIL7ER MICA 
. 1 UFD 257 DISC 
. 1 UFD 257 DISC 
. 1 UFD 257 DISC 
. 1 UFD 257 DISC 
1 UFD 507 ALUM 
1 UFD 507 ALUM 
4. 7 UFD 357 ALUM 
4. 7 UFD 357 ALUM 
. 1 UFD 257 DISC 
. 1 UFD 257 DISC 
4. 7 UFD 357 ALUM 
4. 7 UFD 357 ALUM 
4. 7 UFD 357 ALUM 
NOT USED 
. 1 UFD 257 DISC 
NOT USED 
. 1 UFD 257 DISC 
. 1 UFD 257 DISC 
. 1 UFD 257 DISC 
. 1 UFD 257 DISC 
. 1 UFD 257 DISC 
. 1 UFD 257 DISC 
10 UFD 357 ALUM 
10 UFD 357 ALUM

99B RECORD AND METER AMP CARD 
<ASSEMBLY 831-0245-013)

emo -L*-
100

RII46 CUT FOIL UNDER

,1150 -------------- 1 CURVE IS RECCED
100 K_______________|

0133

Yg’o5 Wfls

—
TOr—1

NOTES'.

1.ALL RESISTORS ARE 1/4 WATT OESIGNATEO IN 
OHMS UNLESS OTHERWISE MARKED.

I.ALL CAPACITORS ARC OESIGNATEO IN 
MICROFARADS UNLESS OTHERWISE MARKED.

3. WE RESERVE THE RIGHT TO MAKE CHANGES AHO 
IMPROVEMENTS AS TCCKHOLOGT PROGRESSES.

i
IN TfANAYlCMAL 
TAFCTRONICS 
CO*FO«ATlOR



RIGHT

10
©

3

8

9

8

cFl
[Cl 133. C

58: 9G 5<£■ k!:O <■'-

1

1 <CUE BIAS LEVEL SET)

CARD

919-0245-003

DRAWIN 0 NUMOtR RCV

Figure 6-18

6-18

5 4

## INDUCTORS
L1101
L1102

512-0004-000
512-0004-000

1
1
1
1
1
1
1

1
1

WHEN 
NEEDED..

8. 2 MH?
e. 2 mh?

CUE 
BIAS

IHT tnN*TI0H4L 
TAPE T R0HIC5 
CORPORATION

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1 
1

4
2
4
1
1

<L-PEAK LEVEL SET)
CR-PEAK LEVEL SET)

CR1116
CR1117
CR1118
CR1119
CR1120
CR1121
CR1122

Rl18 2 
RII84 
R11 8 6 
Rl 19 4

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RIGHT 
E.Q.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

TITLE SERIES 998
RECORD AND METER AMP 

OVERLAY

575-8014-000
575-0014-000
575-0014-080
577-0010-000
577-0010-000
577-0010-000
577-0010-000

620-0063-000
630-0063-000
630-0091-000
630-0091-000
630-0087-000
630-0887-000
630-0063-000
630-0063-000
630-0111-000
630-0111-000
630-0111-000
630-0111-000
630-0111-000
630-0111-000
630-0079-800
630-0079-000
630-0083-000
630-0083-000

<L-16 KHZ TRIM)
<R-16 KHZ TRIM) 
(L-HIGH EQ. ) 
(R-HJ.GH EQ. )

#tt MISCELLANEOUS
613-0009-000
613-0008-000
613-0007-000
323-0001-051
325-0245-003

606-0016-000
606-0016-000
608-0004-000
608-0004-000
606-0013-000
606-0013-000
608-0021-000
608-0021-000
606-0017-000
606-0017-000

630-0101-000 
630-0101-000 
630-0063-000 
630-0063-000 
630-0079-000 
630-0079-000 
630-0079-000 
630-0079-000 
630-0119-000 
630-0119-000 
62'0—0079—000 
630-0079-000 
630-0099-000 
630-0099-000 
630-0099-000 
630-0099-000 
630-0089-000 
630-8089-000 
630-0083-000 
630-0083-000 
630-0075-000 
630—0075—000 
630-0081-000 
630-0081-000 
636-0043-000 
636-0043-000 
636-0028-00© 
636-0028-000 
630-0086-000 
630-0086-000 
630-0111-000

TL074 
TL074 
40528 
48528
TL082 
TL082 
4051 
4051
TL081
TL081

630-0111-000 
630—0047—008 
630-0047-000 
630-0071-000 
630-0071-000 
630-0061-000 
630—0061—000 
636-0029-000 
636—0029—000 
630-0079-000 
630-0079-000 
630-0110-000 
630-0110-000 
630-0087-000 
630-0087-000 
630-0057-000 
630-0057-000 
630-0069-000 
630-0069-000 
630-0097-000 
630—0097—000 
630-0071-000 
630-0071-000 
630-0135-000 
630-0135-000 
636-0029-000 
636-8029-000 
636-0032-000 
63-6—0032-000 
636-0029-000 
636—0029—008 
636—0029-000 xxx-xxxx-xxx 
630-0039-000 
XXX-XXXX-XXX 
636-0032-000 
XXX-XXXX-XXX 
630-0071-000 
630-0119-000 
630-0119-000 
630-0119-000 
630-0079-000 
630-0079-000 
630-0071-000 
XXX-XXXX-XXX 
630-0115-000 
630-0115-000 
630-0069-000 
630-0069-000 
638-0111-000 
630-0111-000 
630-0091-000 
630-0091-000 
630-0095-000 
630-0095-000

R1119 
P.1120 
R1121 
R1122 
R1123 
R1124 
R1125 
R1126 
R1127 
R1128 
R1129 
R1130 
R1131 
R1132 
R1133 
R1134 
R1135 
R1136 
R1137 
R1138 
R1139 
R1140
R1141 
R1142 
R1143 
R1144 
R1145 
R1146 
R1147 
R1148 
R.1149

R1150 
R1151 
R1152 
R1153 
R1154 
R1155 
R1156 
R1157 
R1158 
R1159 
R1160 
R1161 
R1162 
R1163 
R1164 
R1165 
Pl 16 6 
R1167 
R1168 
R1169 
R1170 
R1171 
R1172 
R1173 
R1174 
R.1175 
R1176 
R1177 
R1178 
R1179
R1180 
R1181 
R1182 
R1183 
R1184 
R1185 
R.1186 
R1187 
R1188 
R1189 
R1190 
R1191 
R1192 
R1193 
Pl 194 
R1195 
R1196 
R1197 
P1198 
R1199 
R1200 
R1201 
R1202 
R1203 
R1204

H.F. 
TRIM 

7

' r? ci r.c / M1^?

## RESISTORS
R1101
R1102
R1103
R1104
R1105
R1106
R1107
R1108
R1109
R1110
Rllll
R1112
R1113
R1114
R1115
R1116
R1117
Rill 8

## INTEGRATED CIRCUITS
LH101
LH102
U1103
U1104
U1105
U1106
U1107
LU 10 8
U1109
U1110

IK 
IK 
15K 
15K 
10K 
10K 
IK 
IK 
100K
100K 
100K 
100K 
100K 
100K 
4. 7K 
4. 7K 
6. 8K 
6. 8K

39K
39K
IK
IK
4. 7K
4. 7K
4. 7K
4. 7K
220K
220K
4. 7K
4. 7K
33K
33K
33K
33K
12K
12K
6. 8K
6. 8K
3. 3K
3. 3K
5. 6K
5. 6K
500 OHM POT
5O0 OHM POT 
10K POT
10K POT
9. IK
9. IK
1O0K

SOCKET, 
SOCKET, 
SOCKET, 
CARD PULL, 
PCB,

100K 
220 OHM 
220 OHM 
2. 2K 
2. 2K 
820 OHM 
820 OHM 
50K POT 
50K POT 
4 7K 
4 7K 
91K 
91K 
10K 
10K 
560 OHM 
560 OHM 
1. 8K
1. 8K 
27K 
27K
2. 2K 
2 2K 
1 MEG 
1 MEG 
50K POT 
50K POT 
508K POT 
500K POT 
50K POT 
50K POT 
50K POT 
NOT USED 
108 OHM 
NOT USED 
50OK POT 
NOT USED 
2. 2K 
220K 
220K 
220K
4 7K 
4. 7K 
2. 2K 
NOT USED 
150K 
150K 
1 8K 
1. 8K 
100K 
100K 
15K 
15K 
22K 
22K

J;:

RECORD AND 
031-0245 - 003 
831-0245-013

... n.cgsarr1 
-p Q (p Q (P 9 9.ITp / I

fell ‘ ?

L£EQ.

’jo"

ill50 . F'b " ip

s • 5C2

COMPONENTS WITHIN DASHED 
LINED AREAS ARE NOT USED 
ON MONO MACHINES

CUT FOIL UNDER CAPACITOR 
1964 N.A.B E.O. CURVE IS

' ST 
G i

16 PIN DIP
14 PIN DIP
8 PIN DIP 

REC AMP 
RECORD AND METER TIMP 998

METER AMP CARD 
MONO 
STEREO

1N4148
1N4148
1N4148
1N4738A 8. 2V ZENER IN 
1N4738A 8. 2V ZENER 1H 
1N4738A 8. 2V ZENER IN 
1N4738A 8. 2V ZENER IN

<L-PPOGRAM LEVEL SET) 
<R-PPOGRAM LEVEL SET) 
<L-PGM BIAS LEVEL SET) 
<R-PGM BIAS LEVEL SET) 
(L-RECORD LEVEL SET) 
<R-RECORD LEVEL SET) 
<CUF PLAV LEVEL SET)

Skc

J If
j ; , - “XH/-PT, 8 i 5

LEFT METER 
______ A_______

lltl 
c -Q-V - ctv igU f A k’.®

’ Lit'

__________ ' I H J J - 1 ; L . I I j
i H fe b 8 B Li U U L! IJ !.J U (J L; lJ Li D U Li L Li Li d'

LETTERS NOT USED
CRH08
CRIIIO

' i - [21 011 L*~
i _ A <4 4 4

__

liiitiir

RIGHT METER

TJUM_

j ■aW® 0 ci 0 0 lalglAcb (“J _=

&. Cf - c , —
Eg Li
rii;r-1 . 4 4 ..

k-|K. ak — .
G ■ a® 0^1 M-

'Mo
Cf ' o ’ , 
rn -c' ISL =»cr.- -

NORM PEAK PGM PGM 
REC. LEVEL PLAY BIAS

DESIGNATION
Cl I 4 8 
CII50

41*L|k1

NORM PEAK PGM PGM CUE
REC. LEVEL PLAY BIAS PLAY ■■1

. CiCI 149J 11 ^£114 '



J902

a,23 (J90I-25)

15*

LEFT J90 2
+ I 5 v

(J90I-L)2 20BIAS ENABLE 
0 • ENABLE 16(J903-16)

Cl 2035
CI207

2 413
H M

I2BI

(P908-2.P3-2)

S' C 120815
■ a

► N.C .
(P908-3.P5-3)1921

G

01

S'

( J903-14)

RIGHT
A

8 3CI2 24 (J90I-9)X
24DIGITAL COMMON C I 21 3

A CI2I6

512.375 KHZ 12 256. I 8 7K HZ
BINPUT Qa10INPUT(J903-L) 2| 3

INPUT A (P909-2.P5-5)V

8 5. 395 KHZ10 8 CI2I78 GNO °D 7l

(p909-3,P5-6)C, D, E , F.H.J.K 18RO (2)ROH)
SIGNAL COMMON S

SVP,R,S,T G6 01206s’

09

S’

RIGHT PROGRAM AUDIO IN(J90I- 24)

N.C .

(J903-B) TONEINTERNAL CUE
+ I 5*+ 15*

IK
+ I5v

6(J903-F) RI277RI258 
470K CI227

3UI2O8<
LM358

(P9I0-3.P5-9)
RI259 
470K

S'  (P91 0 —2,P3—8)

SV s V
S’

5
ri2b; 
2.2K

CUE
2

(J903-H) CI239
II Cl 228

+15*
3 1.3, (J90I-K)aIt-

SV

s'
0'2'2 

K. 2N58I7
 I5

G(J903-E)

s'NOTES:
895-0262-005

CED. 
ED. S’

SOT

Figure 6-19
6-19

i
6 I

r 
i

■ i

R 1255 
2 . 2 K
AAA—

RI285 
I MEG

C I 2 09
I 0

Rl 2 0 I 
I00K  AAA-----

R 1263 
IOOK

R 1202 
IOOK

RI204
I5K

CR 1210
I N4I48

I
I
I
I 4

RI2 12
2 2 K 

z; ci204 
820pfd

RI 21 6
2 . 2K

CI2I9 
I 0

CRI206 ; L 
IN4I48

CRI2I4 2 1
IN4I48

0 12 04
ZN 5816

01201 
2N58I6

RI229
I MEG

Rl 249 
I MEG

TO RIGHT 
RECORDING HEAD

CUE HEAD ENABLE 
O-ENABLED

CUE BIAS ENABLE 
0 • ENABLE D

-pCI22 3 
. I 0

RI25I
I MEG

RI284 
IOOK

RI253 
I5K

UI204 
74LS92

RI2O3 
I MEG

RI264 
IOK

U 1205 
754 51

RI287 
IOOK

RI288 
IOOK

R I 206 
22K

RI208 
470K

RI2O7
4 7OK

CRI2I5 
IN4I48

RI293 
IK

LEFT BIAS
ADJUST__ _

RIGHT BIAS
ADJUST^.

RI267 
470K

R 1214 
IOOK

RI268 
47K

CRI2I2
IN4I48

RI235 
100 K

RI270 
IOOK

-X--------
CRI205 
IN 4148

RI27I
2.2K

R I 2 I 8 
IOOK

Rl 2 38 
IOOK

Rl 237 
100 K

R I 2 I 7 
IOOK

CI235
'0 ^-5

C R 12 07 < > 
I N4I 4 8

CRI 213 J 2 
IN4I48

RI298 
IOK

QI 2 07 
2 N58I6

LI 2 02 
2 20|*Hy

LI204
2Z0gHj

RI2 79 
120

 R I 2 25
IOOK

RI245 
IOOK 

AAA—

RI246 
120

CRI 2 08 
I N 4 14 8 
-M--------

TO METER AMPLIFIER 
PGM. BIAS MONITOR

mt caa«ri***i 
TAfTapNICl 
coa»oaatio«

Z; Cl 222
10

RI262 
47K

RI209
2 . 2 K

RI29I 
I5K

R I 2 31 
I 8 K 

AAA—

R 12 34
2 2K
AAA-----

CI205 
.22

R 12 I 3 
IOOK

—M-------
C R I 2 01 
I N4I 4 8

R 1295
IOOK

AAA------

Rl 272 
IOOK

RI276 
IK

RI297

AAA—

CRI202 2 ' 
IN4I48

Rl 22 3 
4 .7

CI22I 
. 01 
—

R 12 26
I 20

-15*

RI25O 
IOOK 
AAA-4

CRI216 
IN4I48 
-M------

RI294 
IOOK 
AAA—

RI233 
I 8 K

CI230

-15*

RI296 
I MEG

C 121 2 
.01 
--

CI237 
.068 

-

Cl 202 
01 

4(-----

RI2 32

AAV—

CRI217
I N4I4 8 ----RI289 

IOOK 
AAA—

CI225 

--

CI220
I 00

—

-'Xb
UI2O8&
-M358,

RI25: 
22K

AAA-

CI2I I 
I 00 

To­

bias 
RAMP 

ENABLE

QI2 II 
JI74

CI20I 
. 2 2

Rl 2 4 3
4 . 7

L

RI266 
27OK

RI269 
IOOK

CI238 
.01 ---

CRI209
IN4I48

^7> RI256
< IOK

sv

Rl 28 2
2.2 K

<RI224 " I

Y* QI2O2 j
"k 2N58I7 s^7

Dv

J1209C
LM524,

=7

LEFT PROGRAM 
AUDIO INPUT

UI2O7B-
CD40<r

n

Bfttaiaa a<*
OCT. 8,1981

RI252 
IOOK

. ..j MARKI
[WISE MARKL_.
KS TECHNOLOGY

1 
vcc

SV

.LI203 
[aTOmHt- 
i860gHy

IL1201 
70HHy- 
60HHy

.J

4

4

CRI 2 04
I N 41 4 8

_|7>
R 1230 
20K

sy

TO LEFT
> RECORDING HEAD

RI292
I MEG

[JX 7 
UI203\ 6 
LF351>>-~"

7
7

HEAD ENABLE 
0* ENABLED

CRI2II
IN4I4 8

R 1290 
I OOK

TO CUE 
RECORDING HEAD

RI286 
IOOK

CI236 
47
---

K_
XJ4.7.9
SVv RI26O

47K

C7Z
L RI275

- 15 v

.RI244 1

5* RI247 S SRI248
I 39K S S22K

QI2O5 
k 2N58I7 s^7

- I5»

LI205
8.2 MHy

LI206 
220j|Hy

BIAS METER 
OUTPUT

RI278

. -CI2I4 
'T'820ptd

TO METER AMPLIFIER 
CUE BIAS MONITOR

QI2I0 
2N3816

CI232

UI2IOX.6 
LF357X 
jx' 4 CI233u

CUE BIAS 
ADJUST

±CI206 
J .0012

SV

M ,N

I RI24I 
RI242 < 4.7K

" I 
-15*

_ J 
5

SERIES 99B 
RECORD BIAS CARD 

SCHEMATIC

CI2 34 
I 0

\ _ RI205
" X? . iook

UI20H 
LM351 

□7

ZZCI23I 
| .0012

SV

±; CI229
4 70pfd

< RI265 
S IOOK

CRI203 1
I N 414 8 

CI2 10

10 Ht;---------
O------- AAA------

-15*

C 12 I 8 
10

< R I 2 I 5
< I 8K

.RI278 <>-------

< RI280< eRI28l
39K $ <22K 

< 01209
K QI208 I 2N58I6
K. 2N58I7 SW ____ Y"

3.6,10

. ^7 
tllPOS-S. 6 
LF35>^

—?------T17■■■■■ h
ZZCI2I5 “l5*

I 0012 
SV

CUE ERASE 
BIAS ENABLE 
O'ENABLED

s|
QI2O3

TO METER AMPLIFIER 
PGM. BIAS MONITOR

1. ALL RESISTORS ARE 1/4 WATT DESIGNATED IN OHMS UNLESS OTHERWISE
2. ALL CAPACITORS ARE DESIGNATED IN MICROFARADS UNLESS OTHERWISE
3. WE RESERVE THE RIGHT TO MAKE CHANGES AND IMPROVEMENTS A- 

PROGRESSES.



<CUE BIAS ADJ. >

<L BIAS ADJ. >

<R BIAS ADJ >

<470-860 UH?>VARIABLE
<470-860 UH?>VARIABLE PCB.

6-20

INDUCTOR, 
220 UH?
INDUCTOR,

512-0006-000
512-0004-000
512-0006-000

1
1
1

1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1

515-0006-000
512- 0006-000
513- 0006-000

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1

Li 204
LI 205
L1206

590-9017-010
590-0018-010
596-0082-010
590-0017-010
590-0018-010
596-0082-010
590-0017-010
590-0018-010
590-0017-010
590-0O17-010
596-0002-010
590-0018-010

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

606-0007-000
608-0030-000
606- 0018-000
607- 0038-000
607- 0009-000
606-0018-000
608- 0030-000
606-0007-000
606-0006-000
606-0018-000

LM358 
4007 
LF357 
74LS92 
75451 
LF357 
4007 
LM358 
LM324 
LF357

SOCKET,
SOCKET,
SOCKET,

1N4148 
1N4148 
1N4148 
1N414S 
1N4148 
1N4148 
1N4143 
1N4148 
1N4J48 
1N4148 
1N4148 
1N4148 
1N4148 
1N4148 
1N4148 
1N4148 
1N4148

575-0014-000
575-0014-000
575-0014-000
575-0014-000
575-8014-000
575-0014-00O
575-0014-000
575-0014-008
575-0014-008
575-0014-080
575-0014-080
575-0814-000
575-0014-000
575-0014-000
575-0014-008
575-0014-000
575-0014-000

630-0111-000
630-0135-000
630-0111-000
630-0091-000
630-0111-000
630-0071-000
630-0087-000
630-0095-000
630-0127-000
630-0127-000
630-0103-000
630-0135-000
630-0103-000
630-0111-000
636—0028—000
630-0111-000
630-0121-000
630-0127-00©
630-0103-000
630-0111-000
630-0111-000
630-0071-000
630-0111-000
630-0063-000
630-0079-000
630-0079-000
630-0063-000
630-0007-000
630-0007-000
630-0041-000
630-0101-000
630-0095-000
630-0071-000
630-0071-000
630-0111-000
630-0135-000
630-0111-000
630-0111-000
630-0111-000
630-0111-000
630-0111-000
630-0891-000
630-0135-000
630-0063-000
630-0111-000
630-0111-000
630-0135-000
630-0079-000
630-0887-000

680-2963-033 
680-1363-033 
680-2563-033 
678-0863-033 
680-2963-033 
680-0201-033 
680-2563-033 
680-2563-033 
695-1335-013 
695-1335-013 
695-1925-013 
680-1363-033 
680-2563-033 
678-0863-833 
680-0201-033 
680-2563-033 
680-2563-033 
695-1335-013 
695-1335-013 
695-1925-013 
680-1363-033 
695-1335-013 
695-1335-013 
686-0009-000 
680-1363-033 
680-2963-033 
680-2563-033 
680-2563-033
678-0563-033 
680-1363-033 
680-0201-033 
680-2563-033 
680-2563-033 
695-1335-013 
695-1335-013 
695-1735-013 
680-2363-033 
680-1363-033 
695-0750-013 
695-0750-013

220 UH?
8. 2 MH?
220 UH?

R1201 
R1292 
R1203 
R1204 
R1205 
R1206 
R1207 
R12G8 
R1209 
R1210 
R1211
R1212 
R1213 
R1214 
R1215 
R1216 
R1217 
R121S 
R1219 
R1220 
P1221
R1222 
R1223 
R1224 
R1225 
R1226 
R1227 
R1228 
R1229 
R1230 
R1231
R1232 
R1233 
R1234 
R1235 
R1236 
R1237 
R1238 
R1239 
R1240 
R1241 
R1242 
R1243 
R1244 
R1245 
R.1246 
R1247 
R1248
R1249

R1250 
R1251 
R1252 
R1253
R1254
R1255
R1256
R1257
R1258
R1259
R1260
R1261
R1262
R1263
R1264
R1265
R1266
R1267
R1268
R1269
R1270
R1271 
R1272 
R1273 
R1274
R1275
R1276
R1277 
R1278 
R1279 
R1280
R1281 
R1282 
R1283
R1284
R1285
R1286
R1287
R1288
R1289 
R1290 
R1291 
R1292
R1293 
R1294 
R1295 
R1296
R1297 
R1298

12
4
6
1
1

1O0K 
100K
1 MEG 
15K 
100K 
22K 
470K
4 70K
2 2K 
47K 
20K ROT 
22K 
100K 
1O0K 
1SK
2. 2K 
100K 
100K 
IK 
4. 7K 
4 7K 
IK 
■1 7 OHM
4. 7 OHM 
100K 
120 OHM 
39K 
22K
1 MEG 
20K POT 
18K
9. IK 
18K 
22K 
100K
2. 2K 
100K 
100K 
IK
4. 7K
4. 7K
IK
4. 7 OHM
4 7 OHM 
100K 
120 OHM 
39K 
22K
1 MEG

## CAPACITORS 
C1201 
C1202 
C1203 
C1204 
C1205 
C1206 
C1207 
C1208 
C1209 
Cl 210 
C1211 
C1212 
C1213 
C1214 
C1215 
C1216 
C1217 
C1218 
C1219 
C1220 
C1221 
C1222 
Cl 223 
C1224 
C1225 
C1226 
C1227 
C1228 
C1229 
C1230 
C1231 
C1232 
C1233 
C1234 
C1235 
C1236 
C1237 
Cl 2 38 
C1239 
C124G
## DIODES
CR1201
CR1202
CR1203
CR1204
CR1205
CR1206
CR1207
CR1208
CR1209
CR1210
CR1211
CR1212
CR1213
CR1214
CR1215
CR1216
CR1217
## INDUCTORS
L1201
L1202
L1203

TRANSISTORS
01201
01202
01203
01204
01205
01206
01207
01208
01209
01210
01211
01212
HttRESISTORS

630-0111-000 
630-0111-000 
630-0135-000 
630-0091-000 
630-0111-000 
630-8095-000 
638-0127-000 
630-0127-000 
630-0071-000 
6^0-0103-000 
636-0031-000 
630-0095-000 
630-0111-000 
630-0111-000 
630-0893-000 
630-0071-000 
630-0111-000 
630-0111-000 
630-0063-00© 
638-0079-000 
630-8079-000 
630-0063-00O 
630-0087-000 
630-0007-000 
630-0111-000 
630-0041-000 
630-0101-000 

. 630-0095-000 
630-0135-000 
636—0031—008 
630—0093—000 
630-0086-000 
630-0093-000 
630-0095-000 
630-0111-000 
630-0071-000 
630-0111-000 
630-0111-000 
630-0063-000 
630-0079-000 
630-0079-000 
630-0063-080 
630-0007-000 
630-0007-000 
630-0111-000 
630-0041-000 
630-0101-000 
630-0095-000 
630-0135-000

INTEGRATED CIRCUITS
U1201
U1202
U1203
U1204
LU205
U1206
U1207
U1208
U1209
U1210
♦^MISCELLANEOUS

613-0001-000
613-0008-000
613-0007-000
323-0001-061
325-0262-003 A

100K 
1 MEG 
100K 
15K 
100K 
2. 2K 
10K 
22K 
470K 
470K 
47K
1 MEG 
47K 
100K 
10K POT 
100K 
270K 
47GK 
47K 
100K 
100K
2 2K 
100K 
IK
4. 7K 
4. 7K 
IK
4. 7 OHM 
4. 7 OHM 
120 OHM 
39K 
22K 
2. 2K 
2. 2K 
100K 
1 MEG 
100K 
100K 
100K 
100K 
10OK 
15K 
1 MEG 
IK 
100K 
100K 
1 MEG 
4. 7K 
10K

. 22 UFD 63V POL? 

. 01 UFD 63V POL? 
. 1 UFD 63V POL? 
820 PFD 63V PULVPROP 
. 22 UFD 63V POL?
. 0012 UFD 100V POL?
. 1 UFD 63V POL? 
. 1 UFD 63V POL?
10 UFD 35V ALUM 
10 UFD 35V ALUM 
100 UFD 25V ALUM 
. 01 UFD 63V POL? 
.1 UFD 63V POL? 
820 PFD 63V POLVPROP 
. 0012 UFD 100V POL? 
. 1 UFD 63V POL?
. 1 UFD 63V POL?
10 UFD 35V ALUM 
10 UFD 35V ALUM 
100 UFD 25V ALUM 
. 01 UFD 63V POL?
10 UFD 35V ALUM 
10 UFD 35V ALUM 
.1 UFD 25V DISC 
. 01 UFD 63V POL? 
. 22 UFD 63V POL? 
. 1 UFD 63V POL? 
. 1 UFD 63V POL?
470 PFD 63V POLVPROP 
. 01 UFD 63V FOL?
. 0012 UFD 100V POL?
. 1 UFD 63V POL?
1 UFD 63V POL?

10 UFD 35V ALUM 
10 UFD 35V ALUM 
47 UFD 35V ALUM 
. 068 UFD 63V POL? 
. 01 UFD 63V POL?
1 UFD 50V ALUM
1 UFD 50V ALUM

RECORD BIAS CARD - STEREO 
<ASSEMBL? 831-0262-013>

TRANSISTOR TO-92
14 PIN DIP
8 PIN DIP

CARD PULL, BIAS AMP
RECORD BIAS CARD 99B

2N5816 NPN 
2N5817 PNP 
J174 J-FET 
2N5816 NPN 
2N5817 PNP
J174 J-FET
2N5816 NPN
2N5817 PNP 
2N5816 NPN 
2N5816 NPN 
JI74 J-FET
2N5817 PNP
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630-0051-000
630-0880-000
630-0080-000

MISCELLANEOUS
J901
J 9 02
J903
J904
P5*05
P906
P907
P908
P909
P910
J911 
P6

(AMP 530687-1?
22 SOLID

99B RECORD MOTHER BOARD - STEREO 
(ASSEMBLY 831-0267-014)

620 OHM
620 OHM
150 OHM
150 OHM
5. IK
5. IK
6. 8K
6. 8K
2. 2K
2. 2K
680 OHM
680 OHM
330 OHM
330 OHM
5. IK
5. IK

- o
7 I

■ th

^poocoot

SOCKET/ 
SOCKET/ 
SOCKET/ 
SOCKET.- 
HAFER/ 
HAFER/ 
HEADER/ 
HAFER,.
HAFER/ 
HAFER/ 
SJCKET, 
HEADER. 
KEY.. 
SCREH..
HASHER..
NUT.. 
KEY.. 
HIRE..
PCB/

INTER CONI 
TO PL AYE

©

SERIES 998
RECORD 0^^H^yB0ARD

INTERNATIONAL
TAPETRONICS

CORPORATION

'ffo

O CO O O O u '
C 3 0 C

ttf
,. ODOOGO^OOOCOC 

q; '——f
1 .-x,: • a • p ? i* <1

: Hi
f -1: ; j Hmm

*

STRAPS ABB EQUALS 
BALANCED BRIDGING
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25 G D cckk) O c'c 0 C 3 ku COCO

25 POS CARD EDGE (AMP)
25 PGS CARD EDGE (AMP)
25 POS CARD EDGE (AMP) 
16 PIN DIP

3 POS LOCK (MOLEX 22-27-2031)
3 POS LOCK (MOLEX 22-27-2031)
26 POS(SCOTCHFLEX 3493-1002)(SH. BOARD)

3 POS LOCK GOLD(MOLEX 22-29-2031)(L-HD)
3 POS LOCK GOLD(MOLEX 22-29-2031)(R-HD)
3 POS LOCK GOLD(MOLEX 22-29-2031)(C-HD)'
3 PIN (MOLEX 10-18-2031) (POS 5V REG)
26 POS(SCOTCHFLEX 3429-1382)(INTERCOM. ) 

POLARIZING (FOR 380-0066-000)
2-56 X 3/8 PP HD ZP 
FIBER NO. 2 

HEX 2-56 X 3/16 
CARD EDGE
HHITE/TEFLON INSULATED NO. 
RECORDER MOTHER BOARD 99B

2 SiiD OjiO C 0 0 0.0 C C O O .C:C-~CO ■
GIC CONTROL PC CARD J903 ': oc l cm'3 oooooo

RECORD MOTHER BOARD 
RECORD MOTHER BOARD
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o'

(P6- 20. J903-Y )

DS804 (P6- 25. J903-X. )

z <r(P6-26.J9O3-W)

<- 30*

14 <-( J903- S)

| AND LAMP DS802 I

I

3 <-(P907-I7. J903-R)

SEC CUE TER CUE

S80I S8O3

(J903 - P)

L

NOTES.

16 9

8
(J90I-7)

(2) NOT USED ON MONO MACHINES.

(J90i - H)

(J90I- 4) 895-0264-003

{J90I-0)

Figure 6-26919-0264-003

ORAnriNO HUMOtR REV

Figure 6-25

6-26

AND LAMP DS801

(Hroattiaxii. 
tapctkomic* 
CORPORATION

831-0264-003 
831-0264-013

(1) DASHED UNE COMPONENTS ARE MOUNTED 
TO BOTH P.C. CARD AND FRONT PANEL.

t 
I

1
1
1
1
1

DIGITAL 
COMMON

R804
560

DS804
LEFT ■

PEAK 
INDICATORS

M802
- RIGHT

R805
560

I
I
I

1
1

METER,
METER,

VU SCALE
VU SCALE

(LEFT?
(RIGHT?150 OHM

150 OHM
150 OHM
560 OHM
560 OHM

(J90--F)

(J90I-E)

4 30v

+ I5v

OS 801 
SEC

LAMP

HO. 
MO. 

TUBING, 
HASHER, 
NUT, 
NUT, 
PCB,

LENS
1
1
1
1
1
1
1
1
1
1
1

{SECONDARY CUE?
{RECORD SET?
{TERTIARY CUE?
(SECONDARY CUE?
{RECORD SET?
{TERI IARY CUE?
(LEFT PEAK?
(RIGHT PEAK?
(RECORD SET?
(SECONDARY CUE?
(TERTIARY CUE?

I 
i
I

R80I 
150 

-vw

R802 
150 

-VW

R803 
150 

-VW-

630-0043-000
630-0043-000
630-0043-000
630-0057-000
630-0057-000

LAMP. 
LAMP, 
LAMP, 
LED, 
LED, 
LENS, 
LENS, 
LENS,

DISPLAYS, 
391-0019-000 
391-0019-000 
391-0019-000 
415-0010-000 
415-0010-000 
415-0010-000 
575-0019-000 
575-0019-000 
404-0030-000 
404-0031-000 
404-0032-000

1 
V

1
2
2
4
4
8
8
1

TITLE : 
REC'

/ DS805
RIGHT

S802 
REC 
SET 
SW

I 
I 
£ 
I 
I

IHT C R NAT IONAL 
TAPETRONICS 
CORPORATION

II# SNITCHES, 
S801 
S802 
S803 
DS801 
DS802 
DS803 
DS804 
DS805

SNITCH, 
SNITCH, 
SNITCH,

NO. !
NO. I
NO. :
RED 
RED
RED 
BLUE
WHITE

## MISCELLANEOUS
P801 837-0014-002 A

428-8002-000
428—0003—000
441-0001-010
368-1013-000
370-0403-000
370-1001-000
325-0264-003

It# RESISTORS
R801
R802
R803
R.804
R805

99B RECORD METER BOARD - STEREO 
(ASSEMBLY 831-0264-013? ## METERS

M801 554-0004-001 A
M802 554-0004-001 A

/T' S80I
SEC 

—I— SW 
0,0---------

(T? S803 
TER

_______—SW

I
I

dsbojZ'A
TER Vnz
LAMP

I

A D«*c2 
lIEmTp

ALL RESISTORS ARE I 
UNLESS OTHERWISE 
ALL CAPACITORS ARE 
UNLESS OTHERWISE 
WE RESERVE THE 
IMPROVEMENTS AS

CHANGES AND 
tOGRESSES.

AND_ LAMP_DS8O3_J

i /
I I
I _, I

I 6 <------

I
I
I
I
I 1/4 WATT DESIGNATED IN OHMS 

MARKED.
: DESIGNATED IN MICROFARADS 

MARKED.
RIGHT TO MAKE

TECHNOLOGY PR!

PUSH MOMENTARY 
PUSH MOMENTARY 
PUSH MOMENTARY 

85 24 VOLT 
85 24 VOLT 
85 24 VOLT

SERIES 998 
:ORD METER BOARD OVERL AY

I
I
I
I

I
I 10
1 “ «"7
l 1

! ‘ j
1 16 <"7
1 1

I 
I 9<~7
l_______ 1

peoi^V” 
MATES WITH 
J904 ON 
MOTHER BOARD

MTR CD TO MOTHER BD RIBBON CA99R 
HIRE, NO. 22 S/T RED 
HIRE, NO. 22 S/T BLACK 

SHRINK 1/8 X 3/4 
NO. 10 

4-40 
10-32 
RECORD METER BOARD 99B

TITLE : SERIES 998
RECORD METER BOARD

SCHEMATIC ______

P80I MATES WITH 
J904 RECORD MOTHER 

BOARD

P80I I

:

i l3<-r 
I I

I ' *"7 
I
I

RECORD METER BOARD MONO 
RECORD METER BOARD STEREO

M80I



JI 001 6

5

04 '9 04' Q IO19 04 19 04> i Q 04(J903-R, J904- 3) 17

(J90I- 2) 4 + 5 v
oo6

20

(J90I- 3) 8
(J903-I8, P6-I0) 22

(J9O3-I5) 24

(J903-22, P6-23) II

(J903-2I , P6-24) 26

(J903-20 ) 13

(J903 -19) 25

I137>(J903- 13 ) 12 a AA

1312I>(J903-I2) b10 BB

2 II 10>(J903-II) 23 c CC ON
10 8

d D

716 9 1 1 UFD 257 DISC831-0266Vcc Ee

2 14153
fLT F

14 II 3 HIRE LEADS5 9> 915 RBI G

6>16 D

8
GND

+ 5V

21
+ 5v

9

(J90I-I8) 2

(J90I-I7) 14 Figure 6-27
•1 74LS47

I

19 h 895-0265-004 A
J1001(J90I-I5) 5

DRAWING NUMBER REV
(J90I-I6) 3

NOTES:7
I.18

4.

6-27

i
_______ i

575-0023-009
575-0024-000

(J90I-C)

(J90l-B)

>
>
>
>

uiooi 
74LS47

RIOU
150

tttt CAPACITORS
C1001 686-0009-000

SIGNAL
GROUND

DIGITAL
GROUND

>
>
>
>
>
>

>
>
>
>

>
>

>
>

SIOOI 
NORM 
REC 
MON

RIOOI 
IK

ON 
RESISTORS 
CAPACITORS 

THE

RI009 
2.5K

3'
2

SI003 
PGM

BIAS 
MON

6
5

RIGHT 
CHANNEL

I
I

I 
I

I 
I

I
I

I 
l

SI004 
CUE 
BIAS
MON

L.E.D
BOARD

SI005 
CUE 

PLAY 
MON

SI006 
RECORD I KHZ 
CUE

SI007
DEFEATI KHZ 
CUE

6
5

HH DISPLAY
DS1O01
DS1O02

SI008 
CUE ERASE

SI009 
DEC

1
1
1
2
2
2
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1

1
1

LED,
LED,

7 SEGMENT READOUT 
RED SNAP IN W/INS.

SIOIO 
INC

CIOOI 
.1

SI002
PGM 

PLAY
MON

LEFT 
CHANNEL

a 
Id 
er

+ 5V
A

~l 
i 
I
I 
I 
l
I 

I 
I
I 
I 
I 
i 
I
i 
I
i 
I
I 
i
I 
I

<LEFT>
<RIGHT?

RI002 
IK 

AW 
RI003 

IK 
AW 
RIOC’4 

IK
AVv- 
RI0C5 

IK 
AW 
RI006 

IK
AW
RI007 

IK 
AW 
R10G8 

IK
AW

DSI002
DEFEAT

X

630-0063-000
630-0063-000
630-0863-000
630-0063-000
63©—0063—000
630-0063-000
630-0063-000
630-0063-000
636-0027-000
636—0027—000
630-0043-000

SWITCH <51001-51010> CSCHADOH) 
SWITCH ASSEMBLY 

FILTER RED 
4-40 THD X 3/16 HEX X 1/2 

4-40 X 3/16 BUTTON HD ALLEN 
4-40 X 1/4 PP HD ZP 

HAFER 8 POS <AMP 87465-1> 
RIBBON CABLE <MOTHER BOARD? 

16 PIN DIP 
14 PIN DIP 

LED READOUT 
RECORD SWITCH BOARD 99B

ASSEMBLY, 
BRACKET, 
LENS, 
STANDOFF, 
SCREW, 
SCREW, 
ASSEMBLY, 
INTERCONNECT, 
SOCKET, 
SOCKET, 
PCB, 
PCB,

*
RIOIO
2.5K

UWL.
If

D V

F/_JB 
EMC

D

tt# RESISTORS
R1001
R1002
R1003
R1004
R1005
R10O6
R1007
R1008
R1O09
R1010
R1011

DSIOOI 
7 SEGMENT 

READOUT

99B RECORD SWITCH BOARD - STEREO 
<ASSEMBLY 831-0265-013? 
<ASSEMBLY 831-0266-001>

IK
IK
IK
IK
IK
IK
IK
IK
2. 5K POTENTIOMETER
2. 5K POTENTIOMETER 
150 OHM

titt MISCELLANEOUS 
391-0018-010 
254-0062-012 C 
404-8048-001 
300-0053-000 
353-0402-000 
350-0404-000 
382-0027-000 
837-0003-002 
613-0009-000 
613-0008-000 
325-0266-001 
325-0265-003

## INTEGRATED CIRCUITS
LH001 607-0037-000

N.C. * 
NOT USED

2. ALL
3. ALL

WE RESERVE

D V

JIOOI
MATES WITH 

P907 ON MOTHER
BOARD

TITLE SERIES 99B
RECORD SWITCH BOARD

__________ SCHEMATIC
INTERNATIONAL
TAPETRONICS

CORPORATION

MONO MACHINES.
ARE 1/4 WATT DESIGNATED IN OHMS UNLESS OTHERWISE MARKED.
ARE DESIGNATED IN MICROFARADS UNLESS OTHERWISE MARKED.

RIGHT TO MAKE CHANGES AND IMPROVEMENTS AS TECHNOLOGY PROGRESSES.



JIOOI

26

SIOO8SI005 SI006 SIOO7 SIOO9SIOO2 Si003 S'0045IOOI

DSIOOI

DEC INC

PANEL*'FRONT

USED ON MONO MACHINES

919-0265-003

DRAWING NUMBER REV

Figure 6-28

I 14

7 8
o o oo o o o o

Figure 6-29
831-0266-001 L.E.D. BOARD

6-28

RI009 
(LEFT) 

CHANNEL

o o

|l 4|

I? 5|
|3 6|

PGM
BIAS 
MON

CUE
PLAY
MON

DEFEAT 
I KHZ 
CUE

CUE 
ERASE

INTERNATIONAL 
TAPETRONICS 

CORPORATION

/83I-0266X
L ED. CARD

2

|l 4|

|2 5|

|3 6|

NORM 
REC 

MON

PGM 
PLAY 
MON

I2
|3

CUE
BIAS
MON

REC
I KHZ 
CUE

I'
I2 5I
|3 6|

I'
I2
|3

!' <1
|2 5|

|3 6|

|< <1
I2 5I
|3 6|

|i a|

I2 *1
|3 6|

"I
5I
6|

o 
o
o

4|

5I *
RIO'O 

(RIGHT) ' 
CHANNEL

| MATES WITH P907
| ON MOTHER BOARD

O 

* 
NOT

TITLE. SERIES 99B 
RECORD SWITCH BOARD 

OVERLAY

J 141,1.
O o o O O 
O O O O O 
a.|ir|cr|a:|ar 

III I I

RECORD SWITCH BOARD 
831-0265-003 MONO 
831-0265-013 STEREO

sioio <51

I' ‘’I
I2 5I
|3 6|



99B RECORD CHASSIS STEREO

1

PLATE MTG. >

837-A0O4-002 F REC.1 TO PLAY

WHITE

CCUE?

1/8 X . 275 BLIND STEEL STEM PULL

VR901

6-29

J 2
J 3
J905
J906

2
12
2

1
1
1
1
2

PANEL,
SCREW,
INLAY,

PLUG, 
CLAMP,

1
1
1
2
2
4
4
2
2 
1

1
4
4
4 
1

1
1
1
1
1
1
1
1
1

COVER, 
FEET, 
SCREW, 
NUT, 
SCREW,

CLEFT?
RIGHT

378-0036-000
382-0046-000
382-0048-000
428-0006-00O
441-0014-000
441-0010-010

1
1
1
4
1
1
6
2
4
2
1
3
4
4
1
1
1
9
3
2
2
2

PANEL,
DOOR, 
NAME PLATE,
PIN,
SCREW, 
SCREW, 
KNOB 
PLUG, 
INLAY,

P.
1
2
1
1
2
2

J 908
J909
J 910

SHIELD, 
SCREW,

#-# REAR PANEL 
281-O048-064 H 
380-0041-000 
380-8041-000 
350-0427-000 
380-O070-000 
380-0070-000 
382-0044-000 
429-O006-000 
441-0004-010 
429-0006-000 
380-0073-000 
382-0049-000 
350-0410-000 
370-0403-000 
380-0070-000 
380-0070-000 
380-0070-000 
382-0045-000 
429-0086-000 
441-0040-000 
441-0002-000 
441-0003-000

## CHASSIS INTERIOR 
309-0015-012 D 
309-0016-012 E 
300-0093-001 
365-0601-000 
605-0012-000 
613-0014-000 
352-0004-000 
280-0002-000 
280-0011-001 A

•'.BELDEN 9451> 
CCUE? 
CLEFT? 
•.RIGHT?

O TOP COVER
265-0057-003
254-0096-001
275-0003-000
275-0004-000
320-0004-000

## MISCELLANEOUS
897-0081-000 
897-0OS 8-0 00 
897-0089-000 
897-0090-OO0 
897-0091-O00 
897-0104-008 
378-0018-000

## SIDE PANELS AND TRIM 
281-0042-054 D 
350-0629-O00 
328-0006-003 A

PANEL, 
SOCKET, 
SOCKET, 
SCREW, 
HOUSING, 
HOUSING, 
TERMINAL, 
CABLE, 
TUBING, 
WIPE,

## BOTTOM COVER
265-0058-00?
311-0009-000
350-0628-000
370-0601-000
350-0602-000

tttt FRONT PANEL
281- 0045-074 D 
333-O008-002 A 
280-0036-002
282- 0010-001 
301-0046-000 
355-0402-000 
350-0410-000 
315-0015-011 
284-0016-000 
328-0004-003

BOTTOM
GRAY
6-32 X 3/8 PR HD ZP

HEX 6-32 X 1/4 ZP
6-32 X 1/4 PF HD ZP

HOLE 9/16 CHEYCO P-562> 
FRONT PANEL 99R

Utt CARD COVER SHIELD 
297-0027-013 
350-0602-O00

MOTHER BD AND SHIELD
FRONT
6 X 1/4 X 3/16 L
NO 6 INTERIOR TOOTH

CPOS 5V REGULATOR?

COVER, TOP 
BRACKET, TOP COVER LATCH
NILATCH BUSHING 
NILHTCH PLUNGER 
RIVET,

## RECORD TO PLAY INTERCONNECT RIBBON CABLE
INTERCONNECT RIBBON,

9 POS 
CABLE 

TERMINAL, 
CABLE, 
TUBING, 
TUBING,

REAR
XLR FEMALE PANELCSWITCHCRAFT D3F?CLEFT? 
XLR FEMALE PANELCSWITCHCRAFT D3F? RIGHT

4-40 X 3/16 PR HD ZP
3 POS W/LOCK CMOLEX 22-01-2035>
3 POS W/LOCK CMOLEX 22-01-2035? 
CRIMP CMOLEX 08-50-0114?

SHIELD PRCBELDEN 9431> 
SHRINK 1/8 X 3/16 BLACK

2 COND. 
RECEPTACLE, 
PIN, 
SCREW, 
NUTS, 
HOUSING, 
HOUSING, 
HOUSING, 
PIN, 
CABLE, 
TUBING, 
TUBING, 
TUBING,

SHIELDED TWISTED PAIR tt 22 AWG 
9 POS SO FLANGE CAMP 206486-1?

20-24 AWG 'FOR 380-0073-000? CAMP 66506-4} 
4-40 X 3/8 PF HD ZP 

KERS 4-40 X 1/4 HEX ZP
3 POS W/LOCK CMOLEX 22-01-2035} (LEFT?
3 POS W/LOCK CMOLEX 22-01-2035} RIGHT
3 POS W/LOCK CMOLEX 22-O1-2035} 

GOLD CMOLEX 08-55-0102?
SHIELDED PR 
SHRINK 1/8 X 1 BLUE 
SHRINK 1/8 X 1 PED 
SHRINK 1/8 X 1 WHITE

tt# HEAD CABLE INTERCONNECT
2
IS
3
1
6

CARD COVER CSILK SCREENED?
6-32 X 1/4 PF HD 82 DEG

•AMP 206485-1?
CAMP 206-358-1?
CAMP 66504-4}

SHIELDED PR CBELDEN 9451?
VINYL 3/8 ID BLACK 
TEFLON 3/4 IN.

FRONT
RECORD AMP.

SWITCH ASSEMBLY
DOWEL 1/8 X 1/2

SPRING . 120 X 3/4 X . 018 WIPE 
4-48 X 1/8 SOCK SET CUP FT 
4-40 X 3/8 FP HD ZP CSW

SIDE
6-32 X 7/16 PF HD ZP
SIDE PANEL 99B

ETHAFOAM,
CAPTON
SLOTTED SHEET, TOP BOTTOM
TAPED TUBE, INNER CARTON
SLOTTED SHEET, TAPED TUBE INSERT
BUFFER, SIDE
PLUG. XLR STRAIGHT MALE CSWITCHCRAFT A3M?

BRACE, 
BRACE, 
SPACER, 
WASHER, 
7805CT 
INSULATOR, MICA 
SCREW, NYLON 6-32 X 1/4 RD HD 
LABEL, SERIAL NO. 
NAMEPLATE, PATENT NUMBER



MAINTENANCESECTION VII.
VII. MAINTENANCE

D.

10:1with test

2.
of

3.
a pres-

’7-1

C. ELECTRICAL
1. Monthly

-Degauss all heads and tape 
guides carefully following in­
structions included with the 
degausser used.

2. Every Six Months
-Check and adjust playback high 
frequency equalization as out­
lined in Section V, B.

-Check and adjust program record­
ing bias and program bias meter 
calibration as outlined in 
Section V, C.

-Check and adjust high frequency 
equalization as outlined in 
Section V, C.

-Cue recording bias and cue bias 
meter calibration - Section V, C.
-Cue master level control - 
Section V, C.

-Splice detector sensitivity - 
Section V, B.

Daily
-ITC recommends daily inspection 
(and cleaning if necessary) of 
the heads primarily when the ma­
chines are used in heavy produc­
tion. Use a cotton swab dipped 
in isopropyl alcohol. Weekly 
cleaning will suffice under less 
rigorous use.

Weekly
-Capstan shaft and pressure roller 
- clean with a cloth dipped in 
isopropyl alcohol for maximum 
pulling characteristics, lowest 
flutter and overall best speed 
accuracy. Remove all traces of 
tape lubricant and tape oxide.

Monthly
-Pressure roller pressure solenoid 
adjustment, see Section III.
-Check playback and recording head 
azimuth as outlined in Section 
TH.

B. MECHANICAL 
1.

A. GENERAL
International Tapetronics Corpora­

tion has designed the Series 99B car­
tridge machine with high reliability and 
minimum required maintenance as primary 
design goals. A minimum amount of me­
chanical and electrical maintenance, 
when performed on a regular basis, will 
allow the user to realize optimum perfor­
mance and trouble free operation.

Permanently lubricated and sealed 
ball bearings used in the DC servo motor 
require no lubrication. Any attempts to 
oil bearing may cause premature failure 
due to migration of oil into the copper 
windings and ultimate breakdown of the 
insulation material.

Sintered bronze bearings used in 
the cross shaft assembly, are also per­
manently lubricated and therefore re­
quire no maintenance. A specially de­
signed TEFLON® coated solenoid plunger 
eliminates the need for any lubrication 
of it. As in the case of the motor 
bearings, any attempt to oil or lubri­
cate this assembly will ultimately cause 
damage and poor operation.

Recommended Tools, Gauges, and Tests
1. Hand Tools-

An assortment of hand tools com­
mon to an electrical shop includ­
ing a temperature-regulated sol­
dering station. A 3/8" and 9/16" 
open-end wrench are required for 
solenoid adjustments. A 1/16" 
Allen hex wrench is required for 
head adjustments.

2. Test Equipment- 
Oscilloscope, 
probes;
High impedance voltmeter;
Audio oscillator;
Flutter meter capable 
measuring DIN WTD flutter; 
Frequency meter; and 
Logic probe.

3. Gauges-
These may be ordered from ITC:
ITC gauge 830-0027-021, a capstan 
shaft locator gauge; and 
ITC gauge 830-0032-031, 
sure roller pressure gauge.



E.

non-

7-2

Test Tapes
Test 

chosen 
needs, 
use of 
indicate performance slightly dif­
ferent from that of the factory 
setup. ITC uses commonly available 
test tapes in an effort to adjust 
each machine to a known in-field 
standard.
1. Purchase tapes loaded into a car­

tridge "shell" of the same type 
you normally use in your machine.

2. Use only ONE test tape throughout 
your cartridge system. This in­
sures accurate and repeatable head 
adjustments and frequency responds 
frcm machine to machine.

3. Use the same test tape to perform 
head alignment and frequency re­
sponse. If one cartridge is used 
for head phasing (azimuth) and a 
different cartridge is used for 
frequency response adjustments, 
errors will result.

4. Store tapes in a cool, dry, 
magnetic environment.

5. Discard a test tape when it begins 
to show signs of high frequency 
deterioration.

4. Miscellaneous-
Set of test extender PC Boards 
831-0181-002 15 pin double-sided 
831-0182-003 25 pin double-sided 

(for play logic) 
831-0183-003 25 pin double-sided 

(for the Recorder 
Chassis)

tapes should be carefully 
to suit your particular 
However, we caution that the 
a particular test tape may



SECTION VOL WARRANTY

8-1

International Tapetronics Corpora- 
ation (ITC) warrants to Purchaser that 
the equipment sold is free of defects of 
workmanship or material and conforms to 
the specifications referred to or set 
out herein. This warranty, applying 
only to the user, extends from date of 
shipment for a period of two years. In 
the case of equipment leased from ITC, 
this warranty is extended to the full 
three year term of the lease. No claim 
shall be maintained hereunder unless 
written notice is received by Seller 
within thirty days after the discovery 
of the facts giving rise to the claim. 
The sole or exclusive liability of Sel­
ler for breach of warranty shall be to 
refund the purchase orice of the item 
sold, or at its option, to replace or 
repair the item or part concerned FOB 
its factory, or such other place as it 
may designate. ITC’s liability shall 
arise only if Purchaser causes the de­
fective part or item to be delivered to 
ITC for inspection upon ITC’s request at 
Purchaser’s expense. This warranty 
shall not be effective if the alleged 
defect is due to mltreatment, exposure, 
excessive moisture or any other use of 
the equipment other than the use for 
which the manufacturer prescribed.

No warranties expressed or implied 
shall be applicable to any equipment 
sold hereunder, and the foregoing shall 
constitute the Buyer’s sole right and 
remedy under the agreements in this par­
agraph contained. In no event shall 
International Tapetronics Corporation 
have any liability for consequential 
damages, or for loss, damage, or expense 
directly or indirectly arising from the 
use of the products, or any inability to 
use them either separate or in combina­
tion with other equipment or materials, 
or from any other cause.

ITC’s warranty is given solely to 
the original user and only to the extent 
above described. No dealer or agent is 
authorized to make any other or addi­
tional guaranty or warranty.



PRICEPART NUMBER DESCRIPTION

capacitors;

CONNECTORS / CABLES

REAR PANEL

1982

16V ELECTROLYTIC
35V TANTALUM

35V TANTALUM

4-75 EA
5.75 EA
14.00 EA

1.60 EA
3.00 EA
2.50 EA
3.75 EA
8.00 EA
2.70 EA
1.50 EA
.75 EA
.50 EA
.70 EA
.90 EA
.70 EA

1.50 EA
6.00 EA

7.00 EA
7.00 EA
18.50 EA
12.25 EA
35.00 EA
10.25 EA
10.25 EA
10.25 EA
18.75 EA
67.00 EA
75.00 EA
21.50 EA

MAINTENANCE PARTS PRICE LIST FOR 8 
SERIES 99B

686- 0001-000 CAPACITOR,
687- 0008-000 CAPACITOR, 
687-0009-000 CAPACITOR, 
687-0010-000 CAPACITOR, 
687-0011-000 CAPACITOR, 
687-0012-000 CAPACITOR, 
694-0003-000 CAPACITOR,
694- 0005-000 CAPACITOR,
695- 1135-013 CAPACITOR, 
695-1735-013 CAPACITOR, 
695—1925—013 CAPACITOR,
695- 2106-013 CAPACITOR,
696- 0210-000 CAPACITOR, 
832-0906-020 CABLE ASSEMBLY SPLICE INDUCTOR 99B

INTERNATIONAL TAPETRONICS CORPORATI0N/3M 
2425 SOUTH HAIN STREET 
POST OFFICE BOX 241

BLOOMINGTON, ILLINOIS 61701 
TELEPHONE (309) 828-1381 

TWX 510-352-2500 ITC BLMG

.1 MFD, 500V DISC
3300 MFD 16V
2200 MFD 35V ELECTROLYTIC 
3300 MFD 50V ELECTROLYTIC 
2200 MFD, 63V ELECTROLYTIC 
6800 MFD, 
4.7 MFD, 
1 MFD,
4.7 MFD 35V ALUM 
47 MFD 35V ALUM 
100 MFD 25V ALUM 
220 MFD 6.3V ALUM 
20 MFD 100V ELECTROLYTIC

MINIMUM ORDER $20.00
PAGE 1 JULY 15,

378-0018-000 PLUG XLR MALE 
378-0019-000 PLUG XLR FEMALE 
378-0035-000 RIBBON CONNECTOR, 50 POS. CINCH 

(REMOTE CONTROL CONNECTOR) 
832-0909—010 WIRING HARNESS PASS TRANSISTOR 
832-0909-011 WIRING HARNESS 18V REGULATOR 
832-0932-010 AUDIO OUTPUT XLR/CABLE ASSEMBLY 
832-0932-020 CABLE AUDIO OUTPUT M’B TO XLR 
832-0933-011 CABLE RECORD HEAD (PLAY) REAR PANEL 
832-0945-001 CABLE HEAD PLAY CUE 
832-0945-002 CABLE HEAD PLAY LEFT 
832-0945-003 CABLE HEAD PLAY RIGHT 
832-0971-010 CABLE AUDIO INPUT M'B TO XLR 
832-0972-001 CABLE RECORD AMP HEAD, I 
832-0981-000 CABLE HEAD INTERCONNECT 
837-0004-002 CABLE ASSY R/P SERIES 99—REP TO REC AMP 

LOGIC INTERCONNECT

THIS PRICE LIST IS PROVIDED FOR YOUR CONVENIENCE. THESE PARTS ARE 
NORMALLY AVAILABLE FROM OUR STOCK, AS MAINTENANCE OR REPAIR ITEMS. BECAUSE 
OUR SELLING PRICE IS BASED ON OUR ACTUAL COSTS, YOU MAY FIND THAT SOME 
ITEMS MAY BE PURCHASED LOCALLY AT COMPARABLE OR LOWER COST THAN FROM ITC.

ALL PRICES ARE SUBJECT TO REVIEW AND CHANGE WITHOUT NOTICE. PLEASE 
RETAIN THIS LIST FOR PART NUMBER REFERENCE. PRICES LISTED ARE F.O.B. 
BLOOMINGTON, ILLINOIS. PRICES WILL VARY OUTSIDE TERRITORIAL U.S.

MINIMUM ORDER $20.00.



PRICEPART NUMBER

CONNECTORS / CABLES
18.75 EA
23.50 EA

DIODES / RECTIFIERS

HEADS

INTEGRATED CIRCUITS

3.50 EA
2.50 EA

1982PAGE

1N4005
1N4148

1N4742 ZENER 12 V
1N4749A ZENER 24V 
1N4744 ZENER 15V IN

SERIES 99B 
DESCRIPTION

5.50 EA
66.00 EA
149.00 EA
67.50 EA
140.00 EA
149.00 EA

3.50 EA
5.00 EA
12.00 EA
13.25 EA
2.40 EA

1.50 EA
2.25 EA
2.00 EA
1.70 EA
3.50 EA
1.00 EA
3.25 EA
6.00 EA

.30 EA

.25 EA
1.60 EA
1.50 EA
1.50 EA
1.50 EA
3.75 EA
.30 EA

1.00 EA
.40 EA

MINIMUM ORDER $20.00
2 JULY 15,

504-0001-000 HEAD,
504-0033-002 HEAD,
504-0034-002 HEAD,
504-0036-002 HEAD,
504-0037-002 HEAD,
504-0041-002 HEAD,

(REPLACES VIKRON 504-0034)

DUMMY ,
MONO REPRODUCE—VIKRON VWP-7D3C2 
STEREO REPRODUCE-VIKRON VWP-7T2C2 
MONO RECORD (2 CHANNEL) VIKOR 
STEREO RECORD (3 CHANNEL) VIKOR 
STEREO REPRODUCE MCL A33-07

575-0007-000 DldDE,
575-0014-000 DIODE,
575-0015-000 RECTIFIER FW BRIDGE VARO VM68
575-0019-000 LED RED RECTANGLE
575-0020-000 LED YELLOW RECTANGLE
575-0021-000 LED GREEN RECTANGLE
575-0022-000 MDA 206 BRIDGE RECTIFIER
577-0001-000 DIODE,
577-0002-000 DIODE,
577-0007-000 DIODE,

878-0067-001 CONNECTOR SET MONO-XLR FEMALE AND 50 
PIN CINCH REMOTE CONNECTOR

878-0067-002 CONNECTOR SET STEREO-XLR FEMALE AND 50 
PIN CINCH REMOTE CONNECTOR

585-0001-000 OPTO COUPLER HUAI 
585-0002-000 OPTO SCR GE H11C6 
585-0007-000 OPTO COUPLER HCPL-3700
604- 0004-000 IC 2716 2K X 8 BIT 24 PIN PROM
605- 0010-000 IC VOLTAGE REGULATOR MC7815CT

(+15V0LT)
605-0011-000 IC VOLTAGE REGULATOR MC7915CT 

(-15 VOLT)
605- 0012-000 IC VOLTAGE REGULATOR MC7805CT

(+5 VOLT)REPLACES 605-0005
606- 0006-000 IC LM 324
606-0007-000 IC LM358
606-0013-000 IC TL082CP
606-0014-000 IC OP AMP TL072CP
606-0015-000 IC TL084
606-0017-000 IC TLO 81
606-0018-000 IC LF357N
606-0021-010 IC NE 5532 AN



PRICE

INTEGRATED CIRCUITS

MAJOR ASSEMBLIES

PAGE 1982
MINIMUM ORDER $20.00

3 JULY 15,

SERIES 99B 
DESCRIPTION

LEFT 
RIGHT

STD, 
ELSA,

12.50 EA
16.00 EA

117.75 EA
12.75 EA

113.50 EA
38.50 EA
60.00 EA
131.00 EA
15.00 EA
3.50 EA
3.50 EA
11.00 EA

173.00 EA
20.00 EA
24.00 EA
30.75 EA
12.00 EA
21.75 EA
36.00 EA

* PART NUMBER

7.00 EA
1.25 EA
1.00 EA
1.25 EA
1.50 EA
1.00 EA
2.00 EA
5.75 EA
4.00 EA
2.30 EA
1.65 EA
.80 EA

1.50 EA
3.25 EA
2.50 EA
3.75 EA
1.75 EA
2.50 EA
1.75 EA
.90 EA

2.50 EA
16.50 EA
10.50 EA

125.00 EA

606- 0022-010 IC NE 5533 AN
607- 0008-000 IC 74121
607-0009-000 IC SN 7545IP
607-0015-000 IC SN7407N
607-0022-000 IC 74LS14
607-0026-000 IC SN74LS04N
607-0027-000 IC SN74LS163N
607-0032-000 IC SN7497N
607-0033-000 IC SN74LS374N
607-0034-000 IC SN74LS123N
607-0035-000 IC SN74LS95N
607-0036-000 IC SN74LS02N
607-0038-000 IC SN74LS92N
607- 0075-000 IC 74LS241
608- 0004-000 IC MC14052BC
608-0010-000 IC CD4060B
608-0011-000 IC MC14027BCP
608-0021-000 IC MC14051BCP
608-0028-000 IC MC14053BCP
608- 0030-000 IC CD4007A
609- 0008-000 IC ULN 2003A
609-0011-000 IC 8243 PORT EXPANDER
609- 0024-000 IC MC1408L8 8 BIT D/A CONVERTER
610- 0006-000 MICROPROCESSOR INTEL 8748 PROGRAMMABLE

(MUST SPECIFY SOFTWARE REVISION CODE)

832-0901-010 CROSS SHAFT CLAMP S/99B STD 
832-0901-011 CROSS SHAFT CLAMP S/99B ELSA 
832-0902-020 SOLENOID ASSEMBLY SERIES 99B 
832-0902-021 SOLENOID LINKAGE ASSEMBLY-SERIES 99
832-0903-010 AZIMUTH MOTOR ASSEMBLY SERIES 99B
832-0903-012 ERASE COIL ASSEMBLY SERIES 99B
832-0904-010 HEAD BLOCK ASSEMBLY, STD, W/0 HEADS 
832-0904-015 HEAD BLOCK ASSEMBLY, ELSA, W/0 HEADS 
832-0906-010 SPLICE INDUCTOR W/ CABLE ASSEMBLY
832-0907-010 CARTRIDGE GUIDE ASSEMBLY,
832-0907-011 CARTRIDGE GUIDE ASSEMBLY, 
832-0908-010 POWER MICROSWITCH ASSEMBLY 
832-0934-010 POWER TRANSFORMER ASSEMBLY SERIES 99
832-0940-010 VOLTAGE REGULATOR BLOCK ASSEMBLY
832-0951-010 CARD COVER/SHIELD ASSY NON-ELSA
832-0951-011 CARD COVER/SHIELD ASSY ELSA
832-0952-000 S/99B BOTTOM COVER W/FEET
832-0953-000 S/99B TOP COVER AND LATCH
832-0961-010 VU METER AND LED ASSEMBLY S/99



PRICEPART NUMBER

MISCELLANEOUS' PARTS

6.00 EA

MOTORS
455-0002-030 MOTOR, SERIES 99 W/12 PIN PLUG TESTED 250.00 EA

OPTIONS, ACCESSORIES, SERVICE AIDS

150.00 EA
16.50 EA

PRINTED CIRCUIT BOARDS

1982PAGE

SERIES 99B 
DESCRIPTION

159.50 EA
251.50 EA
179.00 EA
245.00 EA
167.00 EA

MINIMUM ORDER $20.00
4 JULY 15,

35.00 EA
27.00 EA
15.00 EA
28.50 EA
31.00 EA
39.75 EA

.80 EA

.80 EA

.40 EA

.40 EA

.50 EA

.40 EA

.75 EA
7.75 EA
6.50 EA
9.00 EA
3.75 EA
.75 EA
.20 EA
.95 EA

9.00 EA
9.00 EA

49.50 EA

830-0022-021 GAUGE HEAD HEIGHT 
830-0027-021 GAUGE CAPSTAN SHAFT LOCATOR-SERIES 99
830- 0032-021 GAUGE PRESSURE ROLLER PRESSURE
831- 0181-003 PCB 15 PIN TEST EXTENDER, DBL SIDED 

DBL SIDED 
DBL SIDED

831-0245-003 PCB RECORD AND METER AMP 99B MONO
831-0245-013 PCB RECORD AND METER AMP STEREO 99B
831-0246-013 PCB ELSA CONTROL 99B
831-0256-003 PCB REPRODUCE LOGIC CONTROL 99B
831-0257-003 PCB REPRODUCE AND CUE AMP MONO NON-ELSA

831-0182-003 PCB 25 PIN TEST EXTENDER, 
831-0183-003 PCB 25 PIN TEST EXTENDER, 

(FOR RECORD AMP)
878-0087-000 DR-0099 SERIES 99B RACK MOUNT KIT 

FOR USE ONLY WITH BLACK UNITS
890-0022-000 SERIES 99B TECHNICAL MANUAL

272-0002-012 GUIDE TAPE (RIGHT HAND & CENTER) 
272-0003-011 GUIDE TAPE (LEFT HAND) 
275-0003-000 NYLATCH BUSHING 
275-0004-000 NYLATCH PLUNGER 
284-0013-000 HOLE PLUG 3/4" (FOR BACK OF SERIES 99) 

(IF FRONT 99 HOLE PLUG USE 284-0016-000) 
297-0010-001 SHIELD HEAD HUM

(ALL CART EXCEPT RPD?PD-IIsPOST 1978) 
301-0050-001 SPRING, CARTRIDGE GUIDE (3-POINT SYS.) 
417-0007-000 FUSE, 2 AMP SLO-BLO 
433-0004-000 LINE CORD, BELDEN 17250 117VAC 
448-0003-000 CRYSTAL 4.099 MHZ 
448-0007-000 CRYSTAL 2.02083 MHZ 

REPLACES 448-0004-000 
448-0008-000 CRYSTAL 6.000 MHZ 
613-0001-000 SOCKET, TRANSISTOR 
613-0014-000 MICA INSULATOR FOR T0-220 
613-0015-000 JUMPER, IC SOCKET 
650-0006-000 LDR, VACTEC VTL9A11/2 
878-0012-000 PRESSURE ROLLER REPLACEMENT KIT 
878-0084-000 PACKING MATERIAL, COMPLETE, SERIES 99 

SECTION
(TWO REQ'D FOR REC/PLAY UNITS!)



F PRICE

PRINTED CIRCUIT BOARDS

80-25 EA

93.75 EA

RELAYS
5.00 EAFUJITSU24VDC SPOT D.LP.480-0007-000 RELAY7

SWITCHES, LAMPS, LENSES
6.25 EA

20.75 EA

TRANSISTORS
7.50 EA584-0002-000 TRIAC 2N6348A

1982PAGE
MINIMUM ORDER $20.00

5 JULY 15,

SERIES 99B 
DESCRIPTION

264.50 EA
179.75 EA
174.75 EA
68.50 EA
69.00 EA

203.00 EA
231.50 EA
315.00 EA
190.50 EA
281.50 EA
79.50 EA

1.50 EA
1.25 EA
1.25 EA
1.25 EA
1.25 EA
1.20 EA
3.75 EA

13.50 EA
112.00 EA
132.50 EA

15.00 EA
7.75 EA
6.25 EA

29.00 EA
85.25 EA

YELLOW S-99
GREEN S-99 
RED S-99 
BLUE S-99
WHITE S-99 
#85

391-0005-000 SWITCH DPST PUSHBUTTON
(ELSA SAFETY PUSHBUTTON)

391-0018-010 SWITCH, STATION W/MTG HOLES ENLARGED 
S-99 METER SELECT SWITCH ASSEMBLY

391- 0019-000 SWITCH,
392- 0006-000 SWITCH,
392-0007-010 SWITCH,

PUSHBUTTON S-99 
MICRO S-99 CART SENSING 
WITH LEVER CUT S-99 

AZIMUTH LIMIT SWITCH 
404-0028-000 LENS, 
404-0029-000 LENG, 
404-0030-000 LENS, 
404-0031-000 LENS, 
404-0032-000 LENS, 
415-0010-000 LAMP, 
575-0023-000 READOUT 7 SEGMENT L.E.D.

PART NUMBER

831-0257-013 PCB REPRODUCE AND CUE AMP STEREO 99B 
831-0257-023 PCB REPRODUCE AND CUE AMP MONO ELSA 99B 
831-0258-003 PCB SERVO CAPSTAN MOTOR CONTROL 99B 
831-0259-003 PCB ERASER PHASE 99B 117VAC 
831-0259-013 PCB ERASER PHASE 99B 240V 
831-0260-004 PCB REPRODUCE MOTHERBOARD 99B MONO 
831-0260-014 PCB REPRODUCE MOTHERBOARD 99B STEREO 
831-0261-003 PCB RECORDER LOGIC CONTROL SERIES 99B 
831-0262-003 PCB RECORD BIAS MONO 99B 
831-0262-013 PCB RECORD BIAS STEREO 99B 
831-0263-004 PCB FLEX SWITCHBOARD TO MOTHERBOARD 

INTERCONNECT 99B (NON-ELSA) 
831-0263-014 PCB FLEX SWITCHBOARD TO MOTHERBOARD 

INTERCONNECT 99B (ELSA) 
831-0264-013 PCB RECORD METER 99B 
831-0265-003 PCB SWITCHBOARD/7 SEGMENT DISPLAY 99B 

(MONO) 
831-0265-013 PCB SWITCHBOARD/7 SEGMENT DISPLAY 99B 

(STEREO) 
831-0266-001 PCB L.E.D. READOUT 99B 
831-0267-004 PCB RECORD MOTHERBOARD 99B MONO 
831-0267-014 PCB RECORD MOTHERBOARD 99B STEREO



n

PRICEPART NUMBER

TRANSISTORS

i

1982

SERIES 99B 
DESCRIPTION

.75 EA

.75 EA
1.80 EA
1.50 EA
.70 EA

2.50 EA
1.20 EA

\

590-0017-010 TRANSISTOR GES 5816
590-0018-010 TRANSISTOR GES 5817
590-0022-000 TRANSISTOR 2N6038 NPN DARLINGTON
590-0027-000 TRANSISTOR TIP31A
590-0031-000 TRANSISTOR 2N5087 PNP LOW NOISE
590-0032-000 TRANSISTOR TIPI27 PNP POWER
596-0002-010 TRANSISTOR J174 W/LEADS FORMED

MINIMUM ORDER $20.00
PAGE 6 JULY 15>


