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CHAPTER 1

SPECIFICATICH

1.1
1.1.01

1.1.02

1.1.03

1.1.08

OPERATIONAL SPECIFICATION

INTRODUCTION

Cuemaster 900 Series is a fully professional series of
cartridge recorders which have been desipgned to provide
within a very compact housing, the reliability and
performance which characterize the Cuemaster 750 Series.

The incorporation of a direct drive, twe speed motor, enables
the provision of a number of additional operating features.

Models within the 900 Series arei-
906 - Three cuetone mono replay machine

986 - Three cuetone sterso replay machine

903 - Three cuetone mono record/replay deck
803R - Three cuetone mono record module
983 - Three cuetone sterso record/replay deck

283R =~ Three custone stereo record module

The 903 and 903R are interconnected via a loom to allow all
recording and monitoring functions to be achieved.

The 983 and 983R are interconnected in the same manner.

POWER SUPPLY REGUIREMENTS :

200 to 260 Volts )

100 to 130 Volts ) 50 Hz. or 60 H=z.

TAPE DRIVE 1

Direct drive from a hysteresis svnchronous motor. The motor

is fed from a special winding on the power transformer enabling
operation at any supply voltage and frequency likely to be met.
Two speeds, 7.5 i.p.s. and 22.5 i.p.s. {fast forward) are
standard.

PRESSURE ROLLER MECHANISM

A full travel solencid and toggle crank mechanism is provided
with contrellable aiy damping for both up and down stroke to
give minimun audible cperating noise, The solenoid iz fed

from a special supply which gives high starting pull with low
hold in power, using & non-dissipative cutback circuit. The
solenold "drop cut™ time is less than 35mSec. ensuring sccurate
cueing even if stop cue is approached at Fast Forward Speed.
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TAPE HEADS :

Laminated core Nortronice heads are used for record and
playback. A dummy head is used in the record position to
ensure correct tape guidance Iin 906 and 986 machines.

The heads are mounted in a precision machined one piece
block mount with three stainless steel tape guides. The
head mount has provision for preclsion azimuth adjustment
of the two heads and a screw for positive locking of the
azimuth setting.

Since it 1s not possible to shield the heads in a cartridge
machine adequately from stray magnetic fields, a stray
field compensating circuit is provided. The stray field
compensating coil mounted above the replay head picks up a
similar amount of hum to the head and Injects it antiphase
into the programme play channel. This renders the machine
substantially immune to stray field pick-up.

TRANSPORT PERFORMANCE :

1. Speed — 7.50 ips {19.05 cm/sec) and 22.5 ips (fast forward).
2. Speed Accuracy - * 0.2% at 7.5 ips.

3. Imherent wow and flutter - less than 0.1% R.M.S. total.

4, Wow and flutter with well wound cartridge less than 0,2%,

5. BStart delay = less than 0.1 second.

6. Stop Delay = less than .035 second.

ELECTRONIC CCMPONEMTS

All components are currently available types. OGilicon semi-
conductors are used throughout. Printed clrcuit boards are
fibreglass epoxy based, with hard gold contacts.

FRONT PANEL COMTROL FUNCTIONS: - REPLAY DECK

1. The topgle switch at lower left of the front panel switches
mains power to the deck. When power is on, but no cartridge
loaded the STOP button at upper centre of the panel is
illuminated.

2. When a cartridge is correctly loaded, the READY lamp at upper
right of the panel is illuminated and the motor runs at
7.5 1ps.

3. Pressing the 5TART button at lower right of the panel brings
up the solenoid, extinguishes the STOP light and illuminates
the START lamp. The START button is then locked out so that
subsequent operation of it has no affect.

4. Pressing the STOP button releases the solenoid, stops the
tape, extinguishes the START lamp and lights the STOP lamp.
In addition, if the motor was running at fast forward speed,
it is returned to normal speed.



1.1.08 FRONT PANEL CONTROL FUNCTIONS:- REPLAY DECK (CONT'D)

5. Pressing the FAST FORWARD buttcn at upper left of the
panel while the machine is running (START lamp 1it)
increases the capstan speed to 22.5 ips and lights the
FAST FORWARD lamp.

6. While in fast forward the audio signal is muted., If the
operator requires to edit the programme content, he simply
pushes the START button again, which returns the tape
speed to 7.5 ips and "de-mutes" the audie. This feature
is only a front pamel control and is not remoted.

1.1.08 FRONT PAMEL CONTROL FUNCTIONS:- RECORD MODULE

1. To select BECORD mode, the RECORD push button on the lower
left of the panel must be depressed simultaneously with the
START button on the deck. When RECORD 1s selacted, tha
red RECORD push button is illuminated, the bias oscillator
runs, and record programme on the line input socket
appears on the record head.

2. Pressing the PLAY button, located directly beneath the
RECORD button stops the recording of programme by turning
off the bias oscillator and placing a short across the record
head. Recording can also be stopped by pressing the STOP
button on the deck.

3. 1If the RECORD button is pressed before the START button,
a STOP cue will be automatically recorded on the tape, but
if the reverse order is selected, no cue will be recordad.

4, The VU meter displays either cue level, bias level, tecord
level or play level as selected by the four interlocked
push buttons below the meter, The record level control(s)
on the lower tight of the record module panal should he
adjusted when recording for an averase of GV with the
meter displaying record level, This will then give the
same replay level, with the meter displaying veplay level.
Selecting bias does not give a VU level, but a zero
indicator shows that the bias level setring is correct.
The same applies for cue. The calibration mark on the
RECORD GAIN control(s) is the unity gain position, i.e.
the signal level at the line output socket, when replaying,
will be the same as rhe level on the line input socket
when the material was recordad.

5. A headphone monitor with separate GAIN control is located
on the lower middie of the panel. It is used to monitor
the same signal displayed on the VU meter(s).

6. On the stereo machine - 980 series - extreme rotation
anti-clockwise emergises a chamnel lockout switch on that
channel only, and, hence, programme on the other chanmel
can be recorded without deztroying programme on the "locked
out" channel.
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FRONT PANEL CONTROL FUNCTIONS:- RECORD MODULE {CONT'D)

7. A RECORD LOCKOUT push button on the left of the VU meter
locks out record mode. When pushed "in" record mode
cannot be selected by the RECORD push button.

8. Cuetones can be recorded in elither RECORD or PLAY modes
by pushing the appropriate buttons. On mono machines -
900 series - programme erase is automatic in RECORD mode
and either CUE or PROGRAMME etrase is selectable in play
mode by using the ERASE push button and the selector
switch located beside it.

In the stereoc machine - 980 series - since combined
record/erase heads are not available in three track
configuration, programme erase is not available, but cue
erase is available in play mode by applying a high bias
level to the cue record head.

REAR PANEL FUNCTIONS:— bECK

1. Line output jack.

2. Auxiliary cue gutput multi pin socket.

3. Remote control and monitoring multi-pin socket.
4., A.C. mains power inlet.

5. D.C. fuse {1 amp.)

6. A.C. fuse (1 amp.)

7. Automatic fast forward inhibit switch.

8. Record module connector multi-pin soecket.

(903 and 983 only)}.

REAR PANEL FUNCTIONS:~ RECORD MCDULE

1. Deck connector multi-pin socket.
(903 and 983 only).

2. Line input jack.

3. Remote control multi-pin socket.

4. Line input impedance selector switch.
(600 ohm. or 10K ohm. bridging).

MK 111 900 SERIES CHANGES :

900 Series machines have now been modified to comply with
the draft 1975 NAB specification which allows mora versatcile
use of cartridge eguipment. The changes made are:-

1. Automatic fast ferward now occurs at the END of the AUXI
cue (150 Hz.).

2. Provision has been made to record cues longer than L
second by depressing the AUXL cue record button as long
as required. A short stab on the button will still
record a % second AUXT tone burst. Thiz allows a long
end of message cue (AUXKI} to be recorded & few seconds
before the actual end of message as a warning to the
announcer, or to glive dn automatic cross—fade signal to
start another machine before the message Tinishes, e.g.
Automated Radio Stations, Telecine preroll.



1,112 MK 111 900 series cHances (cont’p)

3. The output of the cue channel preamplifier has also
been remoted to RC13 to allow a 3.5 KHz. Frequency
Shift Key (FSK) decoder to log informaticn contained
on the cue track. This FSK signal will appear at a
level of about -10 dBm at RC13.

Mote that all other cues will also appear at EC13 at
a level of -6 dBm.

4. The 983R and 903R record modules have alsoc been
modified to allow FSK logging information to be
recorded on the cue track wvia RRC13.

Recording requirements are about 20 micro-amps.
current source or 1 Velt RME into a 47 K resistor.

The FSK coder output iz adjusted to give a reading
of =5 VU on the VU meter when the cue selector button
is depressed and FSK informarion is being recorded.

Note that if a cue replay level in excess of 0 VU for
logging tones will cause interaction with the 1 to 3 KHz
stop cue sensing filter, so 1t is most important that
the recording of logging information is at the specified
NAB lewel of 25 to 40 nWb/m (-5 to -2 VU} (0 VU is the
nominal replay level of the other three cue tones).

1.1.13 HINTS ON RECORDING CARTRIDGES :

1. Always use bulk erased cartridges to record new material.
Although automatic programme erase is a standard feature
of the mono 903/903R recorder, it is advisable to use a
bulk erased cartridge for recording new material to
ensure the integrity of the cue track throughout the
tape.

2. Always return to PLAY mode at the end of message and
BEFORE the end of tape. Failure to do so can cause the
transport to run through the stop cue at the start of
the tape. BPBiaz on the cue head ecan partially erase
the stop cue (4 te 8 dB) to such a level that it wil
fail to be recognised. If machine does cue off even
when left in RECORD mode, the reseltant damage to the
stop cue level can cause loss in tightness of ON AIR
presentation on subsequent replaying of the cartridge
on another machine whose stop cue sensgitivity is
somewhat lowsr than the original recording machine.
The effect is sometimes confused with slow sensing and
stopping time where on a "tightly cued" cartridge the
machine will stop inte the programme material instead
of before it as originally recorded.

3. Always record stop cues af the same time the pregramme is
being recorded to ensure tight control of cue Eo programme
gap. The auxilliary cues may be tecorded, or repesitioned,
on the second or subsequent passes In PLAY mode without
affecting the programme tracks.
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PERFORMANCE SPECIFICATION

LINE OUTPUT/INPUT

1. Low impedance output is fully fioating and intended to drive a
600 ¢hm line on load.

2. The output is capable of feeding a 600 ohm load at a maximum
level of + 20 dBm at all audio frequencies. Output impedance is
typically 100 colms.

3. Playback gain is preset according to the standards chosen for
operation. MNormally this is 0 VU equivalent to + 8 dBEm under
steady test tone conditions.

4. Line input 8 dBm nominal, 20 dBm maximum. Fully floating 600
chm or 10 kohm.

EGUALIZATION :

1. Cue Track conforms to 1975 NAR standard.

2. Programme Track can be supplied with CCIR, IEC or WAE standard
compensation.

FREQUERCY RESFOMSE 3

Replay and record/replay

t 2dB 50 Hz to 12 ki=z
* 348 40 Hz to 15 kiz
all with respect to 1 kH=z.

Phase error on stereo machines is dependant on cartridges used, but
typically 99% of cartridges used give less than 80 degrees error at
15 ku=z.

DISTORTION :

Less than 0.3% (amplifier only) at + 16 dBm output and 1 kHz.

Less than 2.5% overall using 2Zudio 17 lube tape at peak recorded
level (320 nW/m).

SIGNAL TO NOISE RATIO (NORMAL SETUP )

320 nW/m reference wide band measurement.,

MONO ~ Better than 59 4B with respegt to reference level
57 dB with bulk erased tape, 54 dB with bias applied.

STEREQ - Better than 57 dB without tape, 55 4B with bulk erased tape,
52 dB with bias applied.

AUXILIARY CUE CAPABILITY :

150 Hz, 1 kHz and 8 kHz cue capabilities are standard., 1 %Hz i3 the
standard stop cue whilst the 150 Hz cue automatically initiates fagt
forward at the end of the tonec unless inhibited by means cof a rear
panel switch. 1In record mode, automatic fast forwerd is alse inhibited
ko prevent fast forwarding when AUX 1 cue is recorded.



1.2.07 CUE TO PROGRAMME CROSSTALK:

Better than 30 dB for each cuetone except stereo 986, 983 150 Hz. tone 45d

1.2,08 REMOTE CONTROL FUMCTIONS: (RC)

Remote ceontrel and monitoring lines are provided as follows:
Remote control conmector -

1. Ready Lamp (return to 24 volts).

2. Start lamp (return Start Lamp to 24 wvolts).

3. Fast Forward Lamp (return to RC2).

4. Fast Forward Contrel (return to Earth).

5. Stop Button and Lamp (return Stop Button to Earth and Lamp to
24 Volte).

» Auto Fast Forward inhibit (return to Earth).

6

7. Earth (common).

8. 24 Volt supply (up to 300 mA).

9. Start Button (return to RCl).

10. Normally open Aux. 1 Relay Contact.
11, Wiper & M L
12. Nermally Closed " L "
13. Cue Chanmel Qutput.

14, Normally open Aux. 2 Relay Contact.

15. Wiper " & 2
16, Normally Closed " g H
17. Spare
18, Spare
19. Spare

The contact rating for the auxiliary relays is 50v, 200 mA, AC/DC.

1.2.09  AUDIO OUTLET COMNECTOR:

Cannon XLFP - 3 - 32
1 Earth

g} Balanced Audie Output, fully fleoating.
Mating Plug XIP - 3 - 11
1.210  POWER INLET CONNECTOR!
Cannon ¥LE = INE - 11C

1.2,11  RECORD INPUT PLUG:
Cannon £LF - 3 - 31

i Earth
2}
3)
Mating Plug ¥LP - 3.~ }2

Balanced Audio Imput, fully floating.



1,2.12 RECORD REMOTE CONTRCL:

1.2,15

da
Zs
&y
4.
5.
6.
7.
8.
9
10,

i B

12,
13.

14,

5

(RRC)

Record Switch Return to "HOT" Side of Start Switch

Play Switch Return to Earth

Record Monitor
Flay Monitor
Earth

24 Volt Supply
Stop Cue Trigger
AUX 1 Cue Trigger
AUX 2 Cue Trigger
Stop Cue Monitor
AUX 1 Cue "

RUX 2 Cue B

Record Lockout

FSK logging input.

Spare

Return to Earth (24v Lamp)
Return to Earth (24v Lamp)

Return to Earth (lkiz)
Return to Earth (150 Hz)
Return to Earth (8 kHz)

g " (24v Lamp}

" n n L1}

Return to Earth to Lockout

RECORD INTER COMNECTICH PLUG  (RP)

1,
2.

4.
5.
6.

8.

10.
11.
125
il
14.
15,
16.
i
18.
13
20.

MORO
Start Bistable

Start Switch
Ready

24 Volt Supply
Earth

Stop Cue Monitor
apx 10V "

RUX 2 " u
Stop Inhibit
Programme Monitor
Cue Monitor

Cue Record Head

STERED

Start Bistable
Start Switch
Ready

4 Volt supply
Earth

Stop Cue Monitor
AUX 1 0" M
AUXK 2 " =
Stop Inhibit
Channel 1 Monitor
Cue Monitor

Cue Record Head

Programme Record Head Channel 1 Record Head
Cue Erase Head Spare
Programme Erase Head Charnel 2 Record Head

Cue Earth
Programme Earth
Polarizing Pin

Spare

Fast Forward Inhibilt

Cue Head Earth
Pregramme Heads Earih
Polarizing Pin
Channel 2 Monitcr

Fast Forward Inhibat
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10.
DETAILED CIRCUIT DESCRIPTIGN

FROGRAMYE CHARMEL :

PREAMPLIFIER:

The preamplifier is a dual channel low noisa integrated operational
amplifier type uA7329 cne channel being used for each of the programme
preamplifiexrs.

Considering only Channel 1 Preamplifier Resistors EZB, RVS and
Capacitor €15 form the equalizing components for the programme channel.
Biasing of the preamplifier is econtrolled by resister dividing network
R23 and R24, This holds the positive (high impedance) input (Pin 5)

at approximately 8 volts. As the negative input to the preamplifier
is also returned to this 8 volt bias supply the output bias voltage
will also be at 8 volts plus any voltage required to feed the input
offset bias, which for the uA?739 is between zerc and & millivolts.

In this circuit configuration the cutput bias voltage should be between
6 and 10 yolts. However, typical bias values would he B volta +
1 wvolt. '

Stray field pick up coil 11 is located directly above the programme
head. In this position, it receives approximately the same stray
field (from motor, power transformer and external equipment) as the
programme head. This signal is injected in “series” anti=phase
with the programme head (lewvel controlled by EV4), to effectively
cancel out extraneous strav fields.

Preset potentiometer RVS is used to control +he H.F. Yesponse.

The output level of the preamplifier is controlled hy RVE,

AUDIO SWITCH:

Q6 is an avdic field effect transistor (FET) switch which is used to
igplate the programme amplifier when the machine iz in the "stop"
condition or when in the FAST FORWAED mode.

The audio switch is controlled by the bias on the gate of the P,
channel F,E.T. When the gate voltage is high (above +10 volts) the
source-gate resistance is very large (approx. 100 megohms). This
effectively isoclates the two amplifiers from each other.

When the gate control voltage (on PE24) is low (helow 1 velt) diocde
CR3 is reverse biased allowing R39 to connect the F.E.7. gate to
earth. This causes a low source drain resistance {approx. 1 Kohm)
hence allowing recorded material before the programme head to appear
at the audic output socket.

PROGEAMME PMPLIFIER:
—

The programme amplifier is 2 low distortion, low ncise, high cutput
level, complimentary symmetry amplifier with a halanced 600 ohm output.

Biaging is controlled by R33 and R34 so that the comon emitter (TP4)
voltage {Vo) is:

Vo X R34
R33 + R34

= 1.2 volts glvivg V6 = 12v

The distortion of the amplifier at + 20 dBm output is typically 0.2%
and the signal to noise ratio at + 16 dBm is typically 70dB,

The gain of the amplifier is: R33
R31
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CUE CHAMMNEL:

CUE TPRERMPLIFIER

Transistors 011 and £12 form a high gain frequency compensated
amplifier, the characteristics of which cause cue tones recorded

at NAB levels to be replayed at approximately - 6dBm for all cue
frequencies. Potentiometer RVT controls the gain of the cue ampiifier.

Biasing is controlled by woltage divider resistors R20 and R21. This
same voltage should appear at the collector of 012, i.e. 12 volts.

CUE FILTERS:

The output of the equalized cue amplifier is connected to the threc
cuetone "acgtive" filters, all of the Salen and Key type.

The 1 kHz cue detector (Stop cue) iz a 1 kHz high pass filter
foellowed by 3 kHz low pass filter forming a band pass filter.

The 2ux 1 cue detector is a 150 Hz low pass filter and the Aux.? cue
detector is a 8 kHz high pass filter.

The cue amplifier's overall band pass characteristic gives, in effact.,
three band pa=zs filters.

The characteristics of the three filters are as follows (input at
T.P.3 = 0 4B).

Filter Freguency

50Hz  150Hz  450Hz  1kHz  3kHz  8kHz  24kils

Stop =55dB =35 =10 +10 +d =14 =34
Aux.l 0dB + 8 =15 e | £ =40 =5l =G0
Aux.2 =60dE -EO =40 -34 =12 + 8 L i

TABLE 1 CUE FILTER RESPONSES

It will be noticed that the "stop" cue filter is 64B down at 3kHs
with respect to 1 kHz. This is essential as the 1 kiz tone recorded
et 7% i.p.s. must be recognised as a "stop" cue even at Tas: Torward
speed (22% i.p.s.) where the stop cue frequency is 3 ¥Hz and the
level is &dB higher than its 7% i.p.s. value.

TRANSPORT CONTROL:

Transistors @18 and 019 form a bistable multivibrator which can be
triggered into either stable state by earthing the collectors of
018 or D19 (8tart or Stop push butions).

Transistor Q30 in the emitter of Q12 controls the transport
solencid L2.

The cartridge micro-switch serves two fonctions -

(i) Frevents the Start function being energized unless
a cartridge is inserxted into the machine.

{ii) Starts the transport motor when the cartridge is
inserted (via relay RLE].
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Automatic fast forward mode is selected when AUXI cue (150 Hz) is
detected provided the rear panel INHIBIT switch has not been
energized. Manual fast forward is selected by the front panel
FAST FORWARD push button or by earthing remote control pin RC4,
provided a cartridge has been inserted and the transport solenoid
has been energized (START lamp is ON).

2.2.04 STOP CUL DETECTION:

Transistor Q15 detects the presence of a "Stop" cue when its level
is above 0.6 volts peak (-6 dBm}. When a stop cue is detected
transistor Q15 turms ON Q17 which then turns QL8 ON and Q19 OFF
provided guard timer transistor Qi6 is ON.

Since Q19 controls the pressure roller solenoid transistor Q30,
the transport will stop.

The guard timer transistor (16 is normally held ON by resistor R50,
but is turned OFF for 1) seconds after the transport has started to
allow the previous stop cue tone to pass without affecting the
transport. The guard time is controlled by R50 and C31.

The preamplifier output is normally set te give an output of -6 dEm
at 1 kHz and 7% i.p.5., hence any cue signal with an amplified output
voltage greater than -6 dBm and & frequency of between 700 Hz and

4 kHz will stop the transport running provided the signal is present
for more than 15 milliseconds and the guard time has elapsed

(1% seconds).

2.2.05 SOLENOID CONTROL:

The pressure roller solenoid L2 is a fasat release type designed to
drop out 35 milliseconds after a cue tone is sensed.

Capacitor C28 and diode CR10 are used to absorb and hold the
solenoid energy when Q30 is turned off. This allows sclenoid
current to be guickly reduced to zero without overrating the
voltage on Q30.

2.2.06 AUX. 1 CUE DETECTION:

The AUX 1 cue detector transistor (2l detects a 150 Hz cue when
the cue level is above =6 dBm at the emitter of Q20. Transistor
Q22 is turned ON by 021, which in turn energizes relay RLEB.
Changeover contacts are available at the remote control socket.

NOTE: ©On record machines, the wiper {(RCli) is returned to 24 wvolts
to enable record module monitoring te occur.

2.2.07 AUTOMATIC FAST FORWARD:

Transistor 22 also turas O SCRL via R5, €69 and 023 at the end of
the AUX 1 cue provided rear panel "Fast Forward Inhibit" slide
gwitch has not been operated. SCKL remains ON even after the

AUX. 1 tone has disappeared, hence RLD is energized, which in turn
energizes the high speed motor windings amd de-—energizes the slow
speed winding by allowing Triac | to conduct while Triac 2 gate
and cathode are shorted, i.e. Trizc ? will switch off.

BCR1 is reset when the transpert solenoid is released, or start
butten is pushed.
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AUX. 2 CUE DETECTOR

The Rux. 2 cue detector transistor 25 detects an 8 kHz cue when the
cue level at the emitter of 024 is above =~6dBm. D26 amplifies

the detected signal and operates RLC whose changeover contacts are
available at the remote control socket. On record machines the
wiper is connected to 24 wvolts.

POWER SUPPLY:

The 24 volt regulated power supply uses three transistors to
accomplish regulation.

Zener diode CR18 forms a basic 12 volt reference connected to the
emitter of 027, the output voltage is sampled by resistive divider
R87 and RAB and compared with the reference voltage.

Consider that the regulated supply suddenly has additicnal load placed
on it, causing the supply voltage to fall. The divider RB7 and RE8
sense this fall and remove base drive from 027. This reduced

027 collector current and hence increases base current for transistor
028 which in turn increases the drive to the main pass transistor

029, thus restoring the original regulated wvoltage to the 24 volt
supply rail.

POWER SUPPLY SPECIFICATION:

Regulated Voltage 24 vVolts
Maximum Current - 1 Amp.

Short Circuit Current

3 to b amps.
Fuse Rating

1 Amp.

1

Regulation at 1 Amp. 50 millavolts

Ripple at 200mA

5 millivolts Peak tc Feak

MOTOR_SUPPLY;

To minimise Hadio Frequency interference the motor is contrelled by
zero crossover switched triacs. The motor has twe separate windings
viz:

one 12 pole winding (slow) corresponding

to 7% i.p.s. and

one 4 pole winding (fast forward) corresponding
to 22k i.p.s-

Each speed has its own independent control.

Relay E is controlled by the cartridge microswitch. When unenergized
both triac gates are shorted to their cathodes and hence the motor
doss not operate.

When Relay FE is energized by insertion of a cartridge in the
machine, contact REE1 allows 90 degrese phase leading current to fire
Triac 1 wvia its gate, R94 and ChH3.

Hote: The gate current is at its maximum when the voltage across
the triac is at its minimum (zero voltage switchingj.

Triac 2 is prevented from switching ON because the normally closed
contact of RLDI diverts all control current from C57 away from the
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gate of Triac 2. When "fast forward" is initiated RIDI changes
over, shorting the gate of Triac 1 and allowing Triac 2 to fire at
the next zere voltage crossover point. Since gate drive is lost
from Triac 1, it will switch off when the triac current passes
through zero.

The motor is rated for operation from 117 volts, but is run from
the 110 volt tapping of the power transformer to reduce power
dissipation.

RECORD CIRCUIT: (CHANNEL 2 COMPONENTS INDICATED IN BRACKETS)

GEMERAL DESCRIPTICN:

The Cuemaster 900 Series record modules (903R and 983R) house all
the necessary electronics to convert a record/replay deck to a
record/replay machine.

The module is designed to fit into the righthand slot of a twin

400 Series housing. The appropriate recording deck (903 or 983)
is housed in the lefthand slot and is intercomnected to the 903R
or 983R via a "flying" loom.

THE RECORD/PLAY BISTABLE:

There are eight controls to and from the bistable:

1. RECORD/PLAY push buttomns.

2, PLAY Reset at the end of message. This control comes from the
START/STOF bistable which injects a resetting pulse (5 msec)
inte the hase of Q32. The effect of this is to return the
RECORD/PLAY bistable to the PLAY mode whenever the transport
is stopped. This is used as a safeguard to prevant double
recording.

3. Record lockout line in the ccllector circuit of Q32 prevents
the RECORD mode being selected when rear panel terminal RC12
iz earthed, or front panel record lockout button is pressed in.

Note: This line alse prevents the 1 kHz, 150 Hz and 8 kRz
Cue Record Oscillators from operating, and locks out
the Cue Erase function.

4. The cartridge lockout line, in the base circuit of Q32 prevents
selection of Record mode unless a cartridge has been correctly
loaded.

Note: The cartridge lockout line also prevents starting of
the motor and operation of the transport sclenoid.

5. Bias oscillator control. This line from the cellector of Q33
to the base of Q34 controls the operation of the 100 kHz bias
oscillator, once START wode hes been selected.

6. Field Effect Transistor 024 (Q30) bypasses the programme record
head in the play mode, allowing bias to be used for recording
or erasing cuetones without reaching the Programne record heads,

7. Resistor R28 from the collector of Q33 provides control for the
1 kHz Cue Record Oscillacor Timer if RECORD mode is energized
before START mode. 1f RECORD mode is enerpized aftar START mode,
no 1 kHz step cue is recorded.
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8. Relay Contact Cl operates front panel RECORD/PLAY push
button lights and remote RECORD indication.

BIAS DSCILLATOR:

In order to minimize recorded distortion, a high frequency bias
is applied to the record heads with the recorded signals.

A push-pull Class C gseillator (Q49, 050 and L3} is used to generate
2 low distortion high voltage bias signal at 100 kHz.

The oscillator has a controlled rise and fall time to eliminate
recorded "Clicls".

The oscillator is energized whenever RECORD and START modes are
gselected or CUL ERASE buttom iz presszed. Transistors (34 and 048
control the switching of the oscillator and Cl6 controls the rise
and fall time of the bias envelope.

CUE TRACK RECORD:

Parallel resonant eircuit L5 and C42 remove bias from the Cue
Signal Line, The three Cuetcne Record Oscillators provide current
feed of thedr respective frequency signals through a 47k preset
potentiometer into the Cue Record Head Signal Line.

Optimum bias for the Cue Head is adjusted by C4l.

PROGRAMME HEAD DRIVER:

The head driver consists of a fully equalized circuit providing
feedback controlled current drive to the programme track of the
record head with independent flat gain trim and wide range high
frequency trim to allow for variations in taps types, bias erasure,
head wear and head characteristies.

Transister Q22 (Q28) and asscciated components form a 1.6mA constant
current source of approximately 50 kohm. impedance.

Transistor Q21 (Q27) is a compensated voltage amplifier which feeds
head driver transistor Q23 (Q29). Trim-pot BV2Z (BV5) adjusts ths
quiescent wveltage on the collecter of 23 (Q25).

Trim-pot RV1 (BV4) adjusts the high frequency boost current required
te give a flat playback response. Typical boost of this trim-pot
is 6 dB ar 10 kHz.. Mid band gain of Q21 (Q27) is -6 dB.

Head drive current at mid band frequencies is:

: - ¥ toput rih

H 13 -
Resonant trap L4 {(L11)} and €9 (CZ3) isolates the 50v P~P blas signal
on the record head from the Programme Head Driver.

Optimum bias is adjusted by trim capacitor C34 (C35).
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2.5.06 1 kHz cUE RECORD TIMER AND OSCILLATOR:

Transisters Q531 and Q52 form a monostable multivibrater with a
period of about 500 ms. Q5% is the power supply control for 1 kHz
Cue Record Oscillator. Diode CR7 prevents operation of the timer
when the record lockout line is energized.

The 1 kHz oscillator is a tuned collector escillator (tuned by

coil L2a and C22). Secondary coil L2b provides both positive feed-
back te transistor Q53 and output voltage sufficient to drive the
Cue Record Head. Record drive is controlled by trim-pot RV3,

Note: Since €22 iz a polarized rantalum capacitor, the

return supply voltage of L2a is 10 volts to keep
the D.C, voltage across €22 in the polarized direction.

2.5.07 CUE/PROGRAM'E ERASE ~ MOND MACHINES!

Relay F selects which track is erased. When F is not energlzed,
bringing up blas in either RECORD or PLAY-PROG-ERASE mode will
erase programme tracl.

When F iz energized in PLAY-CUE-ERASE or recording a cue in the
PLAY mode Cue erase head will be selected and cue track erasure
will cecur.

2.5.08 CUE ERASE = STEREO MACHINES!

As three track "combo" (erase/record) heads are unavailable at the
present time, cue erasing is achieved by using a high bias level
on the cue record head. The approximate levels to which a cuetons
recorded to NAB levels are erased are!

8 klz - 100%  (50dB)
1 kHz - 99%  (34dB)
150 Hz - us% (26dE)

This level of erasure is guite acceptable since nost cuetone detectors
do not operate over a range of more than 12d4B.

Cue erase button SW53 energizes the bias oscillator via diode CRIL
if the record bistable 1s in the PLAY mode and none of the cue
record buttons are pressed. Contact FI applies full blas to the
cue record head causing taps erasure.

Pressing a cue record button while erasing will cause Relay F to
drop cut and the selected cuetone will be recorded with normal
bias cenditions. When thiz cue rvecerd button is released erasure
will resume.

2,5.08 CUE RECORD 1IN THE PLAY MCDE:

Provision has been made to record any of the three custones in the
play mode. If the 1 kHz (AUX1, AUX2) button is pushed, the
appropriate monostable 1s energized to record that cuetone. Bias is
automatically energized via control diode CRZ1 (CR12Z, CRL7).



216 MOMITOR CIRCUrT (BRACKETS INDICATED CHANNEL 2 COMPORENTS)

2.6,01  RECCRD INPUT BUFFER:

Input transformers are terminated with 10 kohm potentiometers
giving a 10 kohm input Impedance. A 600 chm termination is
achieved by switching in 680 ohm resistera. Q20 (Q26) is a high
input impedance unity gain buffer amplifier presenting a low
drive impedance to the programme head driver input. Output from
020 (Q26) is also used to drive the meter amplifier and monitor
headphones when Record Monitor Switch is selected.

2.6.00  METER MONITOR AMPLIFIER!

Q54 and Q55 (Q62 and Q63) form an NPN-PWP feedback pair with a
gain of 204R, the output of which drives the VU meter and phones
monitor amplifier via RV20 (RV23).

Inputs to the amplifier can be selected from Record imput level
by selecting:

Play output level by selecting: SWBA (B)
SW7A (B)

Bias level by selecting: SW9A (B)

Cue output by selecting: SWioA (B)

2.6.03% HEADPHONE MONITOR AMPLIFIER:

Q56 (0bl) forms a 6dB phones amplifier with an cutput impedance
of 1 kohm. Virtually any impedance headphones may be used.

9.7~ AUXILIARY CUE RECORD OSCILLATORS:

Operation of both auxiliary cue record cscillators is the same and
hence AUX Cue 1 circuit only is described.

Transistors Q42 and 043 form 4 monostable multivibrater with a

period of about 500 ms. AUX Cue 1 record button SW94 tripgers

the moncstable so that transistor Q43 conduets for the timing period,
or as long as SW9A iz depressed, supplying power to the 150 Hz
oscillator circuit.

The oscillator is a tuned collector cireuit with freguency determined
by coil L8a and C43. Coil L8b provides positive [eadback te the
base of Q44 as well as sufficient signal to the cue record head via
AU¥, cuve record lewvel control RVG.

During the timing period of the monosiable, transistor Q43 conducts
and via diode CR1Z causes the bilas oscillator to generate bias for
recording the cuetone. This allews for cuetone recording when the
machine is in the PLAY mode.

Diode CR13 gprounds the collector of 042, and prevents cue oscillator
cperation when the record lockeut line is activated.
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CHAPTER 3 - ALIGIENT  PROCEDURES

31 PRELIMINARY CHECK LIST!
3.1}31 With the main switch on check that the DO supply rail is between

22 and 25 volts and the STOP lamp is lit.

3.1.07 Insert a cartridge in the cartridge slot, check that the READY
light is 1it and that the motor turns.

%.1.03 Fush the START button - check that START lamp lights and the STOP
lamp extinguishes, the pressure roller solenoid operates and the
tape is drawn past the heads at 7% inches/second .

3.1.04 Push the FAST FORWARD push button and check that the FAST FORWARD
lamp lights and the tape speeds up to 22% inches/second.

3.1.05 Push the STOP button and check that the solenoid releases, the
tape stops, the motor reverts to law Speed, the FAST FORWARD and
START lampe extinguish and the sTop lamp lights.

311,06 Remove the cartridge, check that the READY light extinguishes and
the motor stops.

5.2 PROGRAMME CHAMNEL ALIGIMENT ; (SRACKETS INDICATE CHANMEL 2 COMPONENTS)

3,2,&1 Demagnatize the play head, ensure the play head height is correct,
dummy head is vertical and wechanical alignment of solenodid; motor
- and pressure roller is correct (Chapter 4).

Hoto: Turn off power before demagnetizing heads.
2.2 Insert an azimuth alignment tape (15 kilz tone) in the cartridge slot

and push the START button.

3.2.03 With a suitable A.C. Voltmeter and 600 ohm load plugged into
the audic output, set the azimuth to peak the output on the meter.
This i= achisved by slackening the azimuih locking screw (3/32 inch
Allen Key} and rotating the azimuth adjusting screw (5/64 inch
Allen Key).

Note: Beware of secondary peoaks on either side
of the trus azimath setting.

3,2.0& Using a stardard Cucmaster alignment tape (IEC 750 for IEC or COIR
compensation or MAB 750 fcr NAB cempensation) check the overall
frequency response (£24B 50 Hz +o 12 kHz and + 3dB 40 Hz to 15 kKHz}) .

fet f.F. potentiometer RVS (RV2) 4o give a flat response.

Hote: BV5 has about 3 times the effect at
15 kHz than it does at 1 Kz,

2.2.05 Set up the reference level (0 VU} on the aligmment tane to
+ 8dBm using potentiometer BVS (R3] .
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Using a blank cartridge (no tape) in the cartridge slot energize
the START button and adijust stray field cancellation potenticmeter
EV4 (EV1) to give minimum output noise.

Note: The position of the stray field cancellation coil
may need to be shifted to cbtain maximum "hum"
cancellation. The noise lewvel should be less
than - 42dBm, i.e. a signal to noise ratio of
58 dB with respect to peak recorded level
. (+ 16 dBm).

Check that the noise level is less than -50d4Bm when in the
Fast Forward mode or transport is stopped.

Insert a cartridge recorded with 0 VU at 1 kHz and energize the
START putton. The audio cutput level should be + BdBm. Energize
the FAST FCRWARD button. 2Audic should be cut off with a resulting
output level of less than —40dBm.

CUE GHANNEL  ALIGMAENT:

Ensure mechanical alignment is correct, play head is demagnetized
and azimuth has been set up as per 3.2.03.

Using MAB 900 or IEC 900 test tapes monitor the cutput of the cue
amplifier at Test point 5, Set the cue gain potentiometer to give
a level at T.P. 5 of -6dBm % 3dB at the three cuetone freguencies.

Notes:

X The rear panel THHIBIT switch must be set
to "IN" to prevent the machine frem going
into the fast forward mode when RU¥.1 cue (150 H=z)
has ended.

2 Test point 7 in the 1 kiz cue filter must be

earthed to prevent the transport from "cueing
out" on the 1 kHz stop cue.

Remove Test Point 7 "earth" and keep the rear panel INHIBIT switch
in the TN position. Using the above cartridge check that:

A I When a 1 kHz cuetone is being played, the guard
timer allows the transport to run betwesn 1 and 2 seconds
after start button has been pressed before stopping.

2. The 150 Hz cuetone operates AUX.1l relay RLE.
3. The & kHz cuctone oparates RUX.2 relay RIC.

Put the rear panel INHIBIT switch into the OUT position and use the
above test tape. After the 150 Hz cuetone has ended, the motor
should speed up to 22% i,p.s. (3 times normal speed) and remain
there until the "stop" cuetone at the start of the tape releases
the solencid, stops the tape and returns the motor to its norxmal
speed (7% i.p.s.)
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DETAILED CUE FILTER CHECKS:

Tape a short piece of wire across head gaps (i.e. vertically) and
feed a 600 chm oscillator into the wire. This will generate a
constant flux in the head.

Monitor cue output at TPS5 and adjust input to give a level of
about -20dBm at TES.

Using the table below measure the response of the three cuetone
filters at Test Point 7 (stop cue) Test Point 10 (AUX.]l cue) and
Tegt Point 12 (AUX.2 cue)

Hote: The responses on the table are in dB with
respect o the voltage at Test Point &
and indicate the tolerances required.

Cuetone &
Test Point Frequency

S0HZ L50H= 4500z 1kHz 3khz 8kHz 24kHz
Stop TPS €-20 £-20 £10  +6:2dB  +2:2dB E-12  £-20
AUX.1l TEB 41 +6x2dn 12 &20 &20 £20  £-20
AUX.2 TP12 £-20 20 &20 &20 10 +ex2dp  £42

Push cartridge microswitch and start the transport.

Set the oscillator frequency to lkliz and increase the level at
Test Point 5 until the machine cues off. This level should be
between -16dEBm and -10dBm.

Set the cscillator frequency to 150Hz and increass the level at
TP3 until Relay RILBE operates., this level should be between
-l6dBm and =10dEm,

Set the oscillator freguency to BkHz and increase the level at
TPE until Eelay RIC operates. This level should be between
-l6dBm and -104Bm,

Replace Cue head plug.

To check the drop cul time of the solenoid a specially prepared
cartridge is reguired viz. Record stop cuetones (1kBz ) at the
appropriate lovel avery 3 to 4 seconds on a 30 second cartridge,
Using a triggered oscilloscope correct the "Y* amplifier input to the
cue channel cutput (Test Peint 5}, Set the C.R.O. trigger level

so that it triggers on the replayed cuetone.

Hote: Do not "free xun" the time base.

Set the C.R.0. time hase to 10 milliseconds per centimeter and

start the transport. After about 3 seconds the tiransport will stop
when the prerecorded stop cie arrives at the replay head. This
signal will trigger the time hase and some time later { the "dropocut”
time} the replaved signal will drop to zero. This "dropout" time
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as measured on the C.R.0. should be between 20 and 35 milliseconds,

Hote: The =olencid pols adjustment can vary this time
from one extreme to the other (see Chapter 4).

RECORD _ CGHATTEL

BIAS OSCILLATOR!

With an empty cartridge in place in the deck, energize both Run
and Record functions, which should bring the bias oscillator on.

Using suitable measuring equipment set oscillator f£requency to
100 kHz * 500 Hz, measuring from TP7.

Check that output level at Test Point & is 38 volts RMS ® 4 volts.

Check that bhias envelops builds up and decays with & time constant
of between 5 and 15 milliseconds and is free from abrupt changes
in level during rise and fall phases.

Check that bias is not generated when either Record or Start functions
is energized alone.

with START function energized, and RECORD function de-energized,
i.e. play mode, check that Cue Erxase button brings bias on at about
the same level (within * 2 wvolt EMS) as before and that bias
gignal is coupled directly to Cue Track Erase Head winding.

Check that bias is generated when the Cue Erase button is pushed
in the play mode and the Cue Erase Relay (F3} is not energized
in the Reccrd mode.

Check that TPl4 is at earth potential at all times, except when
RECORD mode is selected and rotary switch SW16 on record gain

pot BVY9 is in the on position, when the potential should be in exgess
of 15 volts. BSimilar potential should also exist at TP17 when

RECCRD is selected and SW13 is in the on position.

Check that with RECORD and START energized, that bias voltace on RH7
{Record Head Connector) can be increased to greater than 40 wolts
P~P before distortion occurs, and that FET 024 reduces bias to less
than 2 wvolts, P-P when switch SWI3 is in the off position.

Hote: A low cepacitance probe is required {(less than 5PF)
te make these meazurements.

similar figures apply ko RH2 and 930 for channel 2.

Note the above provisions allow either channel 1 or channel 2 +to bs
independently recorded without erasing information.con the other
channel, by rotating the unwanted channel record gain potentiometer
to its fully anti-clockwise position { to operate the potentiometer
switch SW13 or 5Wl4.)
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Encrgise RECORD and START funciions, select Bias VU meter function

(5W4) and adjust hias level preset pot (RV12)} to give 0 VU
indication on meter.

CUE TOHE OSCILLATORS:

Connect Test Point 10 to earth (this brings on the 1 kiz Cue
Oscillator continuously), and set 1 kHz drive preset (RV3) pot
to minimim position (wiper earthed]. Check that Bilas is aleo
being generated.

While monitoring from Test Point 11, tune 1 kHz oscillator potcors

L2 €0 1 kHz * 50 Hz.

-

Check that emitter wave form of (53 has a clearly défined dip in the

top of about 15 to 30% ¢f the amplitude of the projected sinusoid

form.

Check that output level at Test Point 11 is between 4 and 8§ wvolt
P=F.

Release Test Point 10 and check that oscillator is keved for 0.3
to 0.7 seconds vhen Stop Cue button is pressed.

Operate Record Lockout function and check that the oscillator can

be brought on momentarily by earthing Test Point 10, but not by
pressing the Stop Cue Record bution.

]

Comnect Test Point 26 to earth (Auxiliary Cue Record Board) to bring

on 150 Hz oscillator contimicusly and set 150 Hz drive preset pot

(RV6} to minimum position. Check that bias is also being generated.

While monitoring from Test Point 24 tune 150 Hz oscillator potcore

L3 for 150 Hz %+ 5Hz cutpat,

Adjust oscillator level preset pot (RV7) so that 044 emitter wav

e

form has a similar dip to that in the 1 kHz oscillator (3.6.03 abovel.

Recheck cutput frequency, adjust if necessary, and check that outpul

level at Test Point 24 is between 4 to 8 wvolts P=P.

Release Test Peint 26 and check that the oscillator is keyed as in

3.6.05 above when RUX. Cue 1 button is presszed.

Repeat operatien 3.6.0& checking that earthing Test Point 26 keys the

150 Hz oscillator, but pressing the "AUX Cus 1" button does not.

Connect Test Point 28 to earth to bring on 8 kHz Cue oscillator and

set 8 kHz drive pot (B¥B} to minimwmm position, Check that bias is

generated.

While monitoring from Test Point 27, set the frequency to 8 Kz
using 8 kilz oscillator potcore ( 18 | tuning slug.

-+

500 Hez
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2.6.15 Check that 047 emitter wave form is similar shape to the 1 kliz
oscillater wave form (3.6.03 above).

3.6.16 Check that output level at Test Point 27 is between 4 - 8 volts
B=R,
3.6.17 Release Test Point 28 and check that the oscillator is keyed as in

3.6.05 above, when AUX.Cue 2 button is pressed.

3,6}13 Carry out the record lockout test (3.6.08), checking by earthing
Test Point 28.

PROGRAFTE  RECORD  RUNCTIOH:
Ak RECCRD INPUT BUFFER AMD HEAD DRIVER RASIC SETUP:

3.7.01 Check that input bridge/termination switch (SWLl and 8W12) changes
input impedance frem 600 ohms to a nominal 10,000 ohms.

3.7.02 While monitoring the emitters of Q20 and 026, check that freguency
response from line ipput at maximum setting of Record gain controls
(RV9 and RV15) at a level of 0dBm is flat within % 0.5&Bm with
respect to 1 kHz f£rom 30 Hz to 15 Hz.

3.7.03 With same settings, check that clipping level is in cxcess of 6 volts
peak to peak at 1 ki=z.

EI?,UQ While monitoring Test Point 12 and 15, addjust ¢21 and 027 emitter,
preset pots (RVZ and RV53] to give 12 volts D.C. at each point,

3.8 PROGRAMVE OVERALL ALIGNMENT:
Hote: Perform feplay alignment before commencing 3.8,

Ensure line outputs are terminated with 600 ohms.

5.8.01 Set H F. boost presets (F¥l & REV4) to minimum position, insert
empty cartridge in deck and bring on Record and Start functions.
ndjust both record gain pots to minimum without turning the
switch to the off position.

3.8, While meniteoring from Test Points 12 & 15, adjust programme hias
traps 14 & L1l for minimum residual bias with programme bias feed
trimmers C34 & €35 approximately one half engaged. Residuzl bias
level should not exceed 2 'wolts Peak to Peak at this point.

3.8.03 Place an erased cartridge in the deck and while monitoring the play
channel line output, feed a 1 kHz sighal into the line inputs at
OdBm and adjust record gains RVY & RV1S to give approximately 0OdBm
line output.

3.8.0@ Adjust Prograrme Bias Trimmers €34 & €35 to give maximum play channel
output. Readjust record gains RV9 & RV15 to give +B8dBm play channel
ocutput. Readjust C34 & €35 if necessary to peak the play channel

cutputs,



3,8,ﬂ5 With record gains RV2 & BV15 as set in 3.8.04, select Record monitox
function (SWla & b) and adjust record level preset pots on monitor
board (RVil & EV17) to give 0 VU meter indication.

3.8.06 With input bridging switch in the 600 ohms position, feed a 1 kHz
signal intc the line inputs at +8dBm level, as indicated by an A.C.
volt meter, connected to the line inputs. Select RECORD mode and
START mode and adjust the record gain potentiometers to give +8dBm
at the line gutputs. This setting gives unity overall gain (0 VU in,

0 VU out). Loosen the record gain knob locking muts (accessible by
removal of plastic cover con front of knob) and adjust the knob position
g0 the white index line is opposite the vertical black line on the
front panel. Tighten nuts and replace covers.

3.8,0? Set Record gain pots EV2® & RV15 to maximum position and check that
input level required to give +BdBm line output at 1 kHz is less than
~8dEm.

3.8,08 Adjust the record head azimuth to give in phase signals at some
suitably high frequency {10-15 kHz] using a Lisszajous figure on
a C.R.0. screen. Adjust H.F, hoost pots (REV1l & RV4) to give the
game output at 10 kHz as produced by the standard test tape at this
freqguency, relative to 1 kHz, Note on meno machines peak ocutput
at 15 kH=.

3.8,{{? Check that overall frequmncy response at this level is within $24B
from 50 Hz to 12 kiz with respect to 1 kHz and within #3dBE from
40 Hz to 15 kH=z. ;

3.8.10 Set oscillator frequency to 1 kHz and adjust input lsvel so line
output is +16d4Bm and check that overall harmonic distortion is not
greater than 2.5% RMS ftotal. Increase level to give 4204Bm line
output and check that overazll disteorticn is less than 4% total.

8.1 Remove input signal source and leave input termination on 600 ohms.
Check that residual noise outputs from play channels is more than
52dB below ledEm peak level for steregeand 54 4B for mono

318,12 Readjust output to +8dBm at 1 kHz and readjust monitor function as
in 3.8.05 above, if necessary.

3.9 CLE TRACK RECORD FUNCTION:

3:9.01 Bring on Start and Record-functions and while monitoring from Test
Point B, with Cue bias trimmer (41} set to approximately maximum
capacitance, tune Cue Track Bilas Trap L5 for minimum residual bias.
(Less than 2v P-F).

45,07 Connect Test Point 10 to earth to bring 1 kHz oscillator continuously
on. With erased cartridge in place, and machine in the START mods,
adjust 1 kllz drive, preset pot (EV3] to give =20dBm output at Test
Point 5 on replay board, adijust Cuz Track bias trimmer (C41} for
maximem output at Test Point 5 (Cue Play amp Output). After setting
bias; adjust drive pokt for -6dEm at Test Point 5. Free Test PointlO.

3.9.03 Connect Test Point 26 to earth to bring 150 Hz oscillator continucusly
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on and with erased cartridge in place adjust 150 Hz drive pot to give
~6dBm output at Test Point 5 on replay board.

Connect Test Point 28 to earth to bring 8 kHz oscillator continucusly
on then adjust 8 kHz drive pot to give —6dBm cutput at Test Point &
on replay board.

Check that the Cue FErase erases 150 Hz cue at least 920%, 1 KH=z
cue at least 95% and 8 kHz cue at least 99% on stereo machines
and complete erasure on mohe machines.

Check that pressing any of the cue record buttons with the cue erase

button pressed, results in a satisfactorily recorded cuetone . while
in the PLAY mods.

OVERALL CHECKS!:

Check that all front panel functions operate as intended and that
the audible monitor and gain control operates.

Check that all inputs and outputs are fully f{leating.

Check that all remote contrel and monitoring functions operate
correctly.

Check that Ruxiliary Cue Outputs operate correctly.

Check that machine does not "cue off" immediately after a stop cue
is recorded.

Check that transport does not auntomatically "fast forward" when an
BUX1 tone is recorded.
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VECHANICAL SET UP PROCEDURE

INTRODUCTION

The 906 machine incorporates several precision mechanical components.
A correct understanding of their operation and method of adjustment
is essential for effective maintenance and running repairs to the
machines. This chapter is devoted to these aspects.

DISASSEMBLY OF THE MACHINE

Serviceability of Cuemaster 906 was a primary desipgn requirement
gince it is intended for use in consoles and racks as well as
table mounting. For this reasom, all electronic and mechanical
components are attached teo the deck, so the whole deck assembly
can be partly or fully withdrawn from its housing without using
tools. This facilitates normal daily head cleaning and monthly
lubrication as well as full aligmment checks.

411 incoming and outgoing plugs are the "lock in" type so the
machine will operate when partly withdrawn from its housing.

Note: When the machine is delivered, two transport screws
are used to lock the deck to the housing. These
4BA x 3/8" screws are located at the rear of the
machine housing on the glide returns. ERemoval of these
screws allews the deck assembly to be withdrawn from
its housing.

The Precision Head Mount Assembly, pressure roller
solenoid, prograame channel eleectronies, cue channsl
electronics, and power supply power transistor are
located on the top of the deck.

On the underside of the deck is the direct drive capstan
motor, power transformer, audio output transformer,
solenold power supply, 24 volt regulated power supply,
and the two speed motor supply.

THE_SOLENOID:

The solenoid is a full travel device which draws the pressure roller,
via the toggle and erank mechanism, from below deck level to the full
uptight position and maintains it firmly pressed against the capstan.
To reduce audible cperating noise, pnevmatic damping of forward and
return strokes is employed. The armature is a close tolerance fit

in the solencid bore, resulting in very little air leakage when the
armature is drawn in or released guickly.

A needle valve at the resr of the solenoid controls the release of
air when the armature is drawn in. Screwing the needle in restricts
air release and increases the cushionlng of the pull in stroke.
Unscrewing it allows air to escape more easily and reduces the
cushieoning effect.



5

1,3,01 ARMATURE POLING:

If the solenoid has been removed from the machine, it will be
necessary when re—installing, to ensure that the pressure reller
shaft is precisely vertical (& 1 degree), when the solenoid carriage
ie drawn in. This precaution should be taken to prevent the need
for readjustment due to interruptlon between poling and pressure
roller settings. This is done as per section 4.3.03.

Adjustment of the pele position is carried out by rotating the
adjusting nuts on the screw, coupling the armature Lo the soclenoid
carriage.

Note: Baefore adjusting poling, remove damping by
unscrewing the Damping adjustment sScrew.

ILoosen the lock nuts on the armature screws and back off the Carriage
Slack Adjustment Nut. Operate the START and STOP buttons several
times while activating the Cartridge Microswitch manually. If the
armature produces a sharp metallic gound when drawn in, the Pole
Adjustment ¥ur must be rurned clockwise (viewing from the fromt of
the machine) to draw the armature away from the poling position.

Solenoid Housing

Damping Adjustment Scfiw—‘_\_%

Support Block —/

Delrin Washer —

Push OFf Spring
=1 =
= ==

Lock Hut

Armatura -] Cardage Slack Adjustment Mut

Carriage Slide Bar // Carriage Slids Bush
o | S

-
Carﬂage / a8 @ Brass Spacer
\— Pole Adjustmesnt Hut

O=Ring —

Grub Screw \ Lock Mut
it Return Spring Retalner Tuba

Return Siop

BT

O=Ring -

CUHEMASTER SOLENOID

[Tan viaw)




4.3.02

4.3.03

4,5.04

4.3,05

e w

The armature should be set to a position such that the force required
te pull the armature/carriage assembly away from its closed position
is from 4 1b. to 101b. The correct position having been found, adjuse
the Carriage Slack Adjustment Wut, so the carriage has minimum back
and forward movement.

Hote: Excessive slack will resull in noisy opeoration.
Compression of "O" rings can result in carriage
mis-alignment which causes binding on the slide
bars.

The lock nuts should then be screwed up, taking care that the Pole
Adjustment and Slack Adjustment nuts are not rotated in the process.

DAMPING ADJUSTMENT:

Note: Before adjusgsting damping, ensure that the brake
spring inside the cartridge to be used is not
deformed or excessively heavy.

Insert the cartridge and loosen the lock nut on the Damping
Adjustment Screw at the rear of the solenoid. Operate the

START and STOP buttons several times while adjusting the screw,
until the solenoid pulls in positively and remains in firmly with
minimum noige,

PRESSURE ROLLER POSITION IN RELATICHN TO CARRIAGE AND CAPSTAN:

If the solencid has been removed from the machine, it is important
when re-installing that the correct positieon is found before firally
Eightening the solenoid mounting screws. This position is such that
with the Selencid Carriage pressed hard against the Push OfF Springs
the pressure roller is parallel to the capstan and is dimplsed .015" -
-020". This results in a contact distance between pressure roller
and capstan of between 1/16" and 3/32" of the pressure roller
circumference.,

If the motor has been removed from the machine, it is essential that
it be correctly re-installed. Tighten the three mounting screws
until they just "nip".

Adjust motor position so that with the pressure roller vertical,
there is .015" to .020" dimple in the pressure roller.

Do not alter the toggle arm with respect to the cross—-shaft

as this will result in the pressure roller shaft and capstan not
being parallel when the solenoid is drawn in, causing the tape to
be driven up or down between the capstan and pressure roller.

PRESEURE ROLLER DOWH POSITION:

If the solencid has been removed and replaced, it may be necessary o
adjust the pressure roller return position so that, with the solenoid
unenerygized, the pressure roller rests just beleow deck level. TLoosen
the twe grub screws securing the Return Stop to the ends of the
carriage slides and slide ithe Heturn Stop until the pressure rollsr
is just below the deck. Retighten the screws.

SOLENCTID DROP=0OUT TIME:

With the solenoid adjusted as above, the drop-out time should be
below 35mS. A typical figure is 30mS. This can be measured by
connecting an internally tribgered C.R.O. to the cue channel output



4.4

£

(TP5). A pre-racorded tape is used which has 1 kMz stop cues
recorded at 3 - 5 second intervals,

Operation of the START button will run the tape. When a cue pulse

is reached the C.R.0. will be triggered and a ] kHz gignal will appear
or the screen until the tape stops. The duration of the gignal, from
the cue pulse to the solenoid release is a drop-out time.

If the drop-out time is excessive, the hold in force of the solenoid
can be decreased by very emall adjustments unitil satisfactory time
is achieved. Hold in force must be in excess of 3 1b.

HEAD MOUNT ADJUSTMENTS:

The head mount must not be removed from the deck since its pesition
with respect to the capstan has been precisely checked. The
cartridge clamp, however, may be removed if required.

Azimuth adjustments are cavried out by lopsening the azimuth lockiag

screws on top of the head mount and adjusting the azimuth adjusting
secrews at the rear. Sece Section 3.2 for details of adjustments.

Record Hemd Azimuth ——————— Play Head Azmuth
Locking Screw Locking Screw
Record Head Azimuth—- Play Huoad Arimuth
Adjustment Screw Adjustmant Serew
Record Head Barrel Ploy Head Barrel
Locking Screw Locking Screw

T
Cartridge Clamgp \

©

Record Head ~ 903 & %53 ——-\ Play Head
Dummy Head - 206 & 346

|

Cartridge Micre Swilch

mocem Slrmy Fiald Coll

CUEMASTER HEAD MOUNT

{(Tep view)
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HEAD ASSEMBLY.

To remove a head, first unsolder all connections of the appropriate
head iecads. Remove the cartridge clamp and, using a .050" Allen

¥Key, unscrew the small grub serew securing the head mounting barrel
in the azimuth arm at the rear of the head mount. The head and head
mounting barrel czn then be withdrawn from the front after slackening
the azimuth locking screw.

To replace a head, first pass the head leads through the barrel
taking care not to damage the shielding. Screw the barrel firmly
onto the head mount casing.

HNote: Distortion of the head casing or head mounting barrel
during this process could result in the heads being
out of sguare with the deck face and also pole height
variations in relation to the tape guides.

Insert the head mounting barrel into the head mounts and azimuth

arm with head identification number facing upward and adjust the
azimath arm to approximately mid position of its range. With the
head casing held firmly apainst the head wount face, rotate the head
to a position as near to vertical as can be determined visually and
tighten the azimuth locking serew. With the azimuth arm held [irmly
against the rear of the head mount, tightem the barrel to azimuth
arm locking screw.

Check that the head face is perpendicular to the deck surface. Also
check pole heipght with relaticnship to tape path. This can be checked
wvisually by running a cartridge without its cover and comparing pole
height in relation to tape edge. Small variations observed by thia
method ave probable distortion of the head case. This can usually

be corrected by gentle pressure to the top or bottom of the head
casing.

REGULAR MAINTENANCE:

Clean head and pressure roller and capstan every four hours of actual
playing time using a soft cloth dipped in methylated splrits.

Lubricate pressure roller hearing cross-shaft and solencid toggle

link with two drops each of light machine oil every 1.000 hours of
operation, or every three montha. Take care not to lesave any oil

on the pressure roller rubber.

Lubricate motor ball bearings by stripping and repacking with a light
grease every six months or 2,000 hours cperaticn. Keep grease well
away from roughened section at the top of the capstan shafcr.

Strip and thoroughly clean solencid armature and slide bars every year.

Note: Do not lubricate these -:“_Ulnponerlte:., as the lubrication
tends to pick up dust and cause faulty operation of the
solenoid. See zection 4.3 for solenoid realignment
procedure.



CHAPTER 5

906,
986,

906
503
986
983

906,
906,
986,
986,

e

1

903
983

903
903
983
983

SPARE PARTS LISTIIG

cuemasTer  S06, 503, 986, 953

FRONT PAMEL ASSEMBLY

READY LIGHT

PUSH BUTTON THNIT
GREEN LENS

RED LENS

YELLOW LENS

LAMP - P/B

MAINS, TOGGLE SWITCH

REAR PANEL ASSEMBLY

AUDIO O/P SOCEET
MATNS I/F SOCEET
SLIDE SWITCH
FUSE HOLDER

19 PIN SOCKET

P.C.B. & MECHANICAL ASSEMBLY

26 PIN P.C.B. COMNECTOR

16 PIN P.C.B. CONMECTOR

MOTOR SUPPLY P.C.B. — ASSY.

POWER SUPPLY P.C.B. — ASSY.

POWER TRANSFORMER TP5689

QUTPUT TRANSFORMER TA2536

OUTPUT TRANSFORMER OTE37 "A"

4211 UMC MOTOR (LARGE)

HEAD MOUNT KIT - ASSY.

HEAD MOUNT KIT - ASSY.

HEAD MOUNT KIT - ASSY.

HEAD MOUNT HIT - ASSY.

CARTRIDGE CLAMP

MONO PLAY BOARD P.C.B. — ASSY. NAB
MONO PLAY BOARD P.C.B. ~ ASSY. IEC
STERED PLAY BCOARD P.C.B. - ASSY. NAB
STEREQ PLAY BOARD P.C.B. - ASSY. IEC

PART [IIMBER

083098
083099
083102
083108
083118
083101
083075

0BZ065
082199
083026
082908
082188

082077
082074
£0-848
40-831
04031

04315

04321

21-031
23758
23~757
23758
23-759
I1-757
40-841
40-842
40-843
40--844

1.



903R
903R
983R
903k

903R
983K

983R
903K

9538
983R
9G3R
903R
SO3R

LILLIPUT LAMPS

TOGGLE SWITCH

VU METER

VU ‘METER

METER ESCUTGHEGH

STOP INHIBIT P.C.B. - ASSY.
MONITOE P.C.B. - ASSY.
MONITOR P.C.B. - ASSY.

PUSH BUTTON UNIT (LARGE)
RED LENS

BLUE LENS
LAMP

KNOB

COVER PLATE
FIGURE DIAL
NUT COVER
PHONES SOCKET

GATN CONTEOL

e

REAR PANEL

SLIDE SWITCH

CANNON 30CEET
19 PIN SOCKET
15 PIN SOCKET

P.C:B. & MECHANICAL ASSEMBLY

INPUT TRAWSFORMER TAZ2535
32 PIN P.C.B. CONNECTCOR
26 PIN P.C.B. CONNECTOR

¢ PIN P.C.B. CONNECTOR

22 PIN P.C.B. CONNECTOR
AUX. CUE REC. P.C.B. - ABSY.
RECORD P.C.B. - ASSY. NAB
RECORD P.C.B. - ASSY. ITEC
RECORD P.C.B. - ASSY. NAB
RECORD P.C.B. - ASSY. 1EC
7 PIN HEAD CONWECTOR

084030
083075
070012
070015
13-067
40-849
40-846
40-847
083099
083108

083106

083101
09021
9022
09023
09024
082194

083026
082431
082202
082189

04316

082072
082077
082070
082196
40-818
40-521
40~822
40-823
40824
082055

32.



906, 903
986, 983
906, 986
903
983

903R

983R

SOLENOTD ASSY.
PRESSURE ROLLER
CARTRIDGE GUIDE L.H.
CARTRIDGE GUIDE R.H.

HEAD MOUNT IKIT

HEAD MOUNT BODY

H'BACKING COIL - ASSY.

MICROSWITCH

7 PIN CONNECTOR
4 PIN CONNECTOR
PLAY HEAD

PLAY HEAD

DUMMY HEAD
RECORD HEAD
RECOED HEAD

DECK PLATE ASSEMBLY

CROSS-SHAFT
TOGGLE ARM

PRESSURE ROLLER SHAFT

cuemasTeR 90%R, 933

FRONT PANEL

IS0BTAT SWITCH (2 WIDE)
TBOSTAT SWITCH {3 WIDE)

SWITCH BUTTON (GREY)
SWITCH BOTTON (RED)
SWITCH BUTTON (BLACKE)
LAME HOLDER

RED LENS

AMBER LENS

40-526
23-1028
11-776
11-758

23-643
23-528
083076
082054
082201
05119
05116
16-434
05134
05115

16-123
16-089
16-387

083113
083114
083091
083092
083090
085025
085026
085027
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