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LETHAL WARNING

Voltages within this equipment are sufficiently
high to endanger life.

Covers are NOT to be removed except by persons
qualified and authorised to do so and these
persons should always take extreme care

once the covers have been removed.

Resuscitation instructions are given overleaf.




in case of Electric Shock

1. Lay victim on his back.
2. Clear victim's mouth and throat.

3.  Tilt victim's head back as far as
possible and raise his head.

4. Place a mound of material, i.e.
coat, books etc. to support shoulders
and open air way.

9 Pinch victim's nostrils.

&. Take a deep breath.

7.  Cover the victim's mouth with yours
and blow, watching his chest rise.

Note: Blow forcefully into adults,
but gently into children.

8. Move your face away to allow
victim to breath out, watching his
chest fall.

/ 9.  Repeat first five to ten breaths at
a rapid rate; thereafter, take one
breath every three to five seconds.

10. Keep victim's head back as far as
possible all the time.

Have someone else send for a Doctor

Keep patient warm and loosen his clothing

DO NOT Give liguids until patient is conscious



CAUTION

HANDLING PRECAUTIONS FOR MOS DEVICES

The circuits in this equipment contain MOS
devices. To eliminate the possibility of damage
by static electricity, the handling of electronic
components or tracks on the printed circuit
boards must be avoided.

Test equipment, soldering irons etc. must be
earthed before being used with this equipment.
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STORE 4DS

and STORE 7DS

INSTRUMENTATION  RECORDERS

CHAPTER

1

GENERAL DESCRIPTION

i Store 4DS and Store 7DS equipments are
Dual Standard F.M. (Wideband 1

or Intermediate Band), and Intermediate Band D.R.

Instrumentation Recorders.

21 The Store 4DS provides 4 data channels on

6.25mm (& in) magnetic tape, while the
Store 7DS accommodates 7 data channels on 12.7 mm
(3in) tape.

3. Two F.M. recording bandwidths are available
on dual standard equipments; that is:-

at 60in/s Intermediate Band DC to 20000 Hz

Wideband 1 DC to 40000 Hz
at 30in/s Intermediate Band DC to 10000 Hz
Wideband 1 DC to 20000Hz

and pro rata for other speeds.  The D.R. mode
provides a signal bandwidth between 100Hz and
300kHz.  Signal Bandwidth is directly proportional
to tape speed for both modes and is selected auto-
matically .

4. Any combination of F.M. and D.R. channels
may be employed, merely by the selection of
the appropriate plug-in cards.

5, In addition to data recording a voice channel
allows verbal comments, notes etc. to be
recorded on tape. On Store 7DS voice announce-
ments are recorded on an eighth track, while on
Store 4DS the announcements interrupt data channel

4.

6. Instrumentation tape of thickness 18um to

35um may be used (corresponding to long,
double or triple play audio tapes).  The Store 4DS
accepts standard ciné hub spools up to a maximum
diameter of 210mm (8% in). The Store 7DS uses
203mm (8in) semi-precision metal spools, commonly
referred to as NAB or NARTB spools. With the
thinnest recommended tapes the Store 7DS allows
continuous recording on all channels for over 12
hours (nearly 17 hours for Store 4DS 8% in spools),
and this time can be extended by employing bi-
directional recording on less channels.

7% Seven tape speeds are available, from % in/s
to 60in/s (2.38 cm/s to 152.4 cm/s) selectable
by means of a rotary switch. The tape speed is

servo controlled; the need for a heavy flywheel

is eliminated, and thus accurate speed control may
be maintained while recording under extreme mobile
conditions.

8. Flutter compensation circuits are included

which can be switched in to reduce noise
due to recorded tape flutter on F.M. channels.
This can improve the signal to noise ratio at low
tape speeds.

9 The spool motors are servo controlled and
ensure equal tape tension on either side of
the steel capstan. Mechanical braking is applied,
and tape tension removed during LOAD, when the
tape runs off the spool, and when the power is

OFF.

10. The tape movement controls may be selected

in any order without going through the
STOP function, with no danger of damaging the
tape .

Tl An integral meter allows monitoring of input
and output signals and can be used as an aid
to check the alignment of the signal electronics.
The E to E mode (Electronics to Electronics) allows
input signals to by-pass the record/replay heads
and appear at the output when the tape is stopped.
This allows alignment (of the F.M. signal electronics
in particular) without the tape running.

12, The Store 4DS/Store 7DS may be operated
from a.c. supplies of 115V = 10% or 230V
= 10% within a supply frequency range 48 to 400Hz.
Alternatively power may be derived from a d.c.
supply within the range 11 to 32 volts. In this
mode typical maximum continuous consumption is
60W (Store 4DS) and 80W (Store 7DS) for a
24 volt supply .




CHAPTER 1

13. Connections to the rear panel provide for re-
mote control of all recording and tape motion
functions.

14. A sensor is fitted which will detect reflective

markers attached to the back of the tape.
When a marker is sensed a STOP command is issued
to the recorder and a pulse is transmitted for remote
sensing.  This provides a means of stopping tapes
before they run off the spool, and by the addition
of external control logic tape direction change,
track switching etc., can be performed automatically
at selected points on the tape. The Store 7DS will
differentiate between beginning-of-tape (BOT) and
end-of-tape (EOT) markers.

15. A D.R. Calibration Board can be supplied if
required. It can be used to define levels on

tape or to give an indication of frequency response.

Signals are available at band-edge frequency and

- band-edge frequency for all standard D.R. speeds.



CHAPTER 2

INSTALLATION AND OPERATING INSTRUCTIONS

INSTALLATION

1. It is strongly recommended that before operat-
ing the equipment, these Installation and

Operating Instructions are carefully read, and that

the operator becomes familiarised with the controls.

Power Supply Connections

2.  Operation from either a.c. or d.c. supplies

is possible. Connections are made via separate
cables to the a.c. and d.c. power input sockets.
Both inputs are fused.  When the POWER switch
(located alongside meter) is OFF, the negative d.c.
input and both line and neutral a.c. input connec-
tions are isolated from the equipment.

3. A.C. Supply The equipment can be operated
from 115V = 10% and 230V = 10% nominal
a.c. line inputs at a supply frequency within the
range 48 to 400Hz. The voltage selector switch
on the rear panel must be set to the appropriate
voltage range before the recorder is connected to
the supply.  The a.c. input connector (SKT30)
design is to the IEC320 standard and the power
cable is colour coded to British Standards, i.e.
Brown - line, Blue - neutral, Green/Yellow - earth.

VilTact SELECTOK

4. D.C.Supply. The equipment can be powered
from a d.c. input within the range 11 to 32
volts. The d.c. input connector (SKT3)) employs
a 3 pin plug and socket. When a d.c. input is
used, both the chassis and the signal earths are
electrically isolated from the battery supply. Do
not use a d.c. supply which has a current limit,
since this may cause serious damage in the event
of the recorder's protection circuits operating. The
d.c. cable should be of heavy gauge wire (at least
24/0.2mm conductors) to avoid excessive voltage
drops. The voltage at the input terminals must be
at least 11 volts under all operating conditions.
At low battery voltages (i.e. below about 15 volts)
the recorder makes a high pitched whistling noise.
This should be bome in mind when considering
battery operation in an otherwise quiet environment.

5.  Standby Power during a.c. operation. A

battery may be connected to the d.c. input
to provide power in the event of a supply failure,
however to prevent high currents flowing from the
rectified a.c. supply a diode must be connected in
series with the battery cable.  The diode should
have a 12 amp (minimum) rating and be mounted on
a heat sink. A 24 volt battery is recommended
for standby use.
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Signal Connections inside faces. The unit will extend
. % s 133mm (5% in) above the upper ke
6. Data input/output connections are via the ( ) ¢ PP Y
: slots on the side pieces.
pairs of B.N.C. sockets mounted along the
front edge of the equipment (see diagram above).
When the equipment is rack mounted the connections _
uip 8. Draw the handle out of the recorder until it

can be made via the D-type connectors beneath the

front edge. Connections are as follows:-
Store 4DS Store 7DS INPUT PL27
OUTPUT SKT28
Channel 1 Channel 1 pin 1
Channel 2 pin 2
Channel 2 Channel 3 pin 3
Channel 4 pin 4
Channel 3 Channel 5 pin 5
Channel 6 pin 6
Channel 4 Channel 7 pin 7
oV oV pin 9
CAUTION: Earth return currents must not
be allowed to exceed 100 mA
per channel. Damage to the
equipment may result if this
figure is exceeded.
Rack Mounting
s To rack mount the equipment a Rack Mounting

Kit (D5831 is required.

(a) Store 4DS A rack height of 489 mm
(19z in) is required. The side pieces
supplied with the kit should be mounted
to give 440mm (1734 in) between the
inside faces. The unit will extend
95mm (3% in) above the upper key slots
of the side pieces.

Store 7DS A rack height of 533 mm
(21 in) is required. The side pieces
supplied with the kit should be mounted
to give 440 mm (173 in) between the

(b)

stops, press the catch release tabs at the rear
of the handle and slide the handle clear. Remove
the handle guides and catches and replace with the
screw—-in retainers supplied. The recorder can now
be slotted into the side pieces, and the trim plate
fitted above the equipment with the screws provided.
Use the D-type connectors for signal connections
(see para 6). Removal is the reverse of the above
procedure.
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OPERATION

9.  Switch On.  Connect power cable to equip-

ment (see para 2 above). The POWER ON
switch is located on the front panel adjacent to the
monitor meter.  The STOP lamp will light when
power is switched on.

10. Tape loading. Before loading the following
points should be noted:-

(a) Store 4DS equipments are supplied with
210mm (8%in) spools. If other spool
sizes are used see para 50.

(b) If, with Store 7DS equipments tape thin-
ner than 26 um is to be used the tape
tension must be re-adjusted, refer to
Chapter 4 para 45 before loading.

(c) Ensure Remote/Enable switch (see Diag.
page 4) is in the "Enable" position.

11. Set the speed selector switch (see facing page)
to LOAD. Normally (i.e. for forward tape
travel) the full tape spool should be placed on the
left hand hub.  Thread the tape as illustrated be-
low.  The right hand spool should be rotated by
hand until successive convolutions of tape trap and
secure the beginning of the tape. It is not recom-
mended that the leader on  in tapes is pulled up
through the slit on cine spools in order to secure it.

12. Ensure that the tape sits squarely in the groove
on the tension arm rollers and that the tape

is tensioned. Failure to tension the tape may

result in tape damage. To tension the tape, man-

vally wind the R. H. spool until the tape is taut

and the tension arms are pulled apart slightly.

13.  Tum the Speed Selector to the required speed;

this will energise the spool servo and correct
tape tension will be assumed.  The speed selected
determines the signal bandwidth available (see paras
39,44)

spool servo tension arms

full spool

record heod cover

TAPE THREADING DIAGRAM
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14. The equipment is now loaded with tape and
will respond to commands from the Tape
Movement Pushbuttons.

15. Tape Movement Pushbuttons  There are five
momentary action, illuminated, push buttons
controlling tape movement as set out below:-

< - fast reverse
= = reverse
STOP - stop

> - forward

>> - fast forward

Tape movement controls can be operated. in any

order without first going through the STOP condition.
No interlocking (mechanical or electrical) is there-
fore required for the push buttons.  The tape servo
system provides safe tape handling under all conditions.

16. Tension Arms  The tension arms measure tape

tension and provide feedback signals to the
spool servo motors to maintain a preset tension on
both sides of the capstan.  This tension is main-
tained under all operating conditions.

17. When the end of tape is reached or for any
reason tape tension is lost, the tension

arms sense this and lock the system into the STOP

mode. In this condition all tape motion controls

are inhibited. After reloading tape the system

cannot be restarted unless LOAD has been selected.

18. Before attempting to remove or adjust the

tape, disable the spool servo by either
switching to LOAD, or winding the tape fully onto
one spool.

19. Recording. To make a recording, depress

and hold the Record pushbutton, then depress
the > or < button, depending on the direction in which
the recording is to be made. Ensure that the
Record button is released last. When recording the
Record button will be illuminated.

20. Input Level Controls. Input attenuators are

mounted on the front panel, one for each
channel.  Each attenuator is located adjacent to
its respective input/output B.N.C. connectors and
is labelled "OFF,REF, -,+,20,10,5,2,1,0.5, 0.2,
and 0.1".  The OFF position disables the record
amplifier of the respective channel. "REF,-,and +"
are used to check and calibrate the signal cireuits
(see para 85) and the remaining positions provide a
precision attenuator scaled in volts peak.
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21. Setting the Record Level. To set the input
record level connect the signal to the required
channel input socket. Set meter response switch to
"PEAK" for a.c. signals above 4Hz. Set Meter
Selector to "REC" on required channel, and choose
an input attenuator setting which does not overload
the meter; i.e. cause the meter to register in the

orange region on either the positive or negative peaks.

(See meter diagram on this page). The d.c. offset
of an input signal may be corrected by means of the
OFFSET control on the Record Board (see Chapter 4
para 57). (F.M. Channels only)

22. Monitor Meter.  The dual movement meter

is mounted on the front panel together with a
PEAK - DC meter switch. The PEAK position is
used for monitoring frequencies above approximately
4Hz. In this mode, the two needles separate to
display, simultaneously, positive and negative peaks.
The meter will respond to any pulse wider than
50us. The DC mode is used for frequencies below
4Hz and for calibration (see para 85-87 below). In
this mode, only the upper pointer is used. The
movement is centre-zero i.e. negative signals deflect
to the left, positive to the right.

o I l

........

o

HHHHHHHHH + —| o 5%15‘”5!5 e
ref ‘ms g ref 10db 1 10db
- L

D.C. INPUT (D.C. Mode) A.C. INPUT (PEAK Mode) A.C. INPUT WITH OFFSET

Top pointer indicates the pointers show an o.c. signal pointers have separated,

d.c. input. Bottom pointer about zero showing the amplitude of the

inoperative. a.c. input ond a positive
offset

23. Meter Selector. This is a slide switch
located on the front edge of the control
panel.  Operation of the slide switch provides
a connection to the monitoring circuit of the
selected channel for either record or replay.

NOTE: In Wideband 1 only, when the
meter slider is set to rep., and
the input attenuator is set to ref.,
the meter will indicate full scale
deflection to the left. This is
not a fault condition.

24, Signal Monitoring.  During recording the

input signal may be monitored by the meter
if the selector switch is set to REC.  When re-
cording in the forward direction, the meter will
monitor signals off tape if the selector switch is
set to REP.  Similarly signals off tape will appear
at the output B.N.C. socket during forward re-
cording.  When either "<<, STOP, or >>", is
selected, the input signal is electronically switched
to by-pass the tape heads and re-appear at the
output socket,(see E~to E mode, para 64).

25.  Replay.  For standard replay the TAPE/TACH

switch should be in the TACH position and
the FLUTTER COMPENSATION switch in the OFF
position (these switches are mounted beneath the
front flap).  To replay depress the forward or re-
verse button as required. If the equipment is in
the RECORD mode the REPLAY mode can be assumed
merely by pressing the button for the required
direction.

26. Setting the Replay Level.  During replay
the off-tape signals may be monitored on the
monitor meter by setting the Meter Selector to
"REP". If the recording has been made at the
correct level the meter should not register in the
overload (orange) region. The output signal level
is normally set to provide a 1 volt peak (2V peak
to peak) signal at the output socket when the meter
pointers are on the + and - lines. The output
level can be adjusted to other values within the
range OV to 3V peak, (see Chapter 4 para
72} Adjustment of this level does not affect
the meter reading, hence final output level can
be checked only by using an external meter.
Replay levels can be checked with the tape stop-
ped (see para 24).

27, Voice Channel.  The voice channel is

located at the right end of the control
panel.  The combined speaker/microphone unit
plugs in to the DIN socket in front of the Replay
Volume control .

28.  The button on the microphone/loudspeaker
must be held depressed to record spoken
notes on tape. When the button is released re-
corded information will be replayed through the
unit.  The RECORD button need not be depressed

to make voice recordings.

29 Automatic gain control eliminates the need

for setting the record level. The replay
level can be controlled by the Replay Volume
control .

30. On Store 7DS the voice channel is re-
corded on a narrow track on the lower
edge of the tape. (See Chapter 5, Fig. 53.)

3. On Store 4DS the voice signals are recorded
on Channel 4 and the Channel 4 input is

interrupted whilst the button is depressed. ~ When

replaying at low tape speeds Channel 4 signals

will be heard on the Voice Channel and Voice

signals will appear at the Channel 4 output.



32. Tape Position Indicator.  The tape position

indicator, reading in feet, provided on the
front panel,is driven directly by the capstan via a
rubber "O" ring. The reset button resets the
counter to zero.

33 EOT Sensor.  The Store 4DS has a lamp
and photocell sensor which will detect
reflective markers attached to the non-oxide side
of the tape. If markers are attached near the
end of tape this End-of-Tape sensor will stop the
recorder before the tape winds completely off the
spool. Suitable marker strips are 3M type 650.

34. EOQOT/BOT Sensor. The Store 7DS has two

sensor assemblies.  The End-of-Tape (EOT)
sensor will detect a reflective marker strip (see
para 33) placed on the top half of the tape, while
the Beginning-of-Tape sensor (BOT) will sense
markers on the lower half of the tape. In the
normal mode either of these signals will stop the
tape, but by making suitable connections to the
remote socket the stop signal can be inhibited and
the EOT and BOT signals used for more sophisticated
control functions. (See para 82).

35. Erasure.  Store 4DS equipments possess a
full-width erase head which is energised

when recording on all channels in the forward

direction. Erasure is inhibited if one or more

channel attenuator is switched to the "OFF" position.

Reverse erase is possible when optional reverse
erase head is fitted.  Store 7DS tapes must be
erased on a bulk erase unit before new recordings
are made.

F.M. AND D.R. RECORDING.

36. Recordings may be made using either F.M.

(Frequency Modulation) or D.R. (Direct
Recording) techniques, the choice depending on
signal requirement . Each signal channel has a set
of three plug-in signal cards housed under the front
flap, and can be identified by the coloured letters
on the attenuator knob. (Red - D.R., White -
F.M.)

37, Any channel may be converted from F.M. to

D.R. or vice versa by removing the three
cards and replacing them with a set of the other
type. It should be noted however that D.R. cards
are normally aligned for use in a particular
channel, and if they are used in a different channel
the performance may be affected.

CHAPTER 2

38. Any combination of D.R. and F.M. channels

can be used in the recorder.  However,
certain limitations apply when using Flutter Compen-
sation facilities - see paras 57 to 59.

39. F.M. Electronics. Signal bandwidths are

as follows:-
=B, WB.1
Tape Speed Bandwidth Bandwidth
in/s (Hz) (Hz)
- 0 - 313 0 - 625
1% 0 - 625 0 - 1250
32 0 - 1250 0 - 2500
7% 0 - 2500 0 - 5000
15 0 - 5000 0 - 10000
30 0 - 10000 0O - 20000
60 0 - 20000 0 - 40000

The required bandwidth is selected by means of a
switch mounted on the Flutter Compensation Switch

Assembly,under the front flap. A lamp will be illuminated

whenever "Wideband 1" is selected. (The switch
is labelled w.b.1). For full specification see Chapter
3.

Compatibility Between Types of F.M. Boards

40. Original Intermediate Band F.M. signal

boards, (D7709, D5823 and D6966) may be
used in any recorder modified for dual standard
operation. They may be mixed with dual standard
boards in channels; they will operate at the in-
termediate Band only and may require re-alignment
when so incorporated.

41. Dual Standard F.M. signal boards may be
fitted in an unmodified equipment (see

paragraph 42); they may also be mixed with

original Intermediate Band boards in this equip-

ment which will operate at Intermediate Band

in both cases.

42. In unmodified equipments (those not carrying
modification strike 9) Dual Standard boards
can not be used in the following channels:-

i Store 4D Channel 4
i Store 7D Channel 7

Modification Instruction 497 (M.l. 497) is available
giving details on how to rewire the recorder so that
Dual Standard boards will operate in any channel.

M.1.497 also contains all details necessary to con-
vert an equipment to full Dual Standard capability.
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43. A switch mounted on each filter board allows

selection between two filter characteristics
for each channel. The switch position marked G
indicates a flat gain response (Tchebychef filter)
and position @ selects a linear phase response
(Bessel filter).  Position G is used to obtain max-
imum flat bandwidth and minimum carrier break-
through (i.e. best signal to noise ratio). Position
@ is used when minimum overshoot on pulse or
transient signals is required. See Appendix A at
the end of this handbook.

44, D.R. Electronics. Signal bandwidths are as

follows: -
Tape Speed Bandwidth
(in/s)

e 100Hz - 4.75kHz
1% 100Hz - 9.5kHz
33 100Hz - 19kHz
7% 100Hz - 37kHz
15 100Hz - 75kHz
30 200Hz - 150kHz
60 300Hz - 300kHz

for full specification see Chapter 3.

TAPE PERFORMANCE
45, Tage Txges . The Store 4DS/Store 7DS

are designed to operate with magnetic tape of

thickness 18um (0.0007 in) up to 35um (0.0014in).
The overall performance of the equipment will
largely depend on the quality of tape used.

46. On Store 4DS equipments in particular where
the tape size is nominally the same as that in

domestic audio recorders, it is possible to obtain

tapes which are not of instrumentation quality.

Prior to dispatch this equipment will have been

aligned using the tape type specified on the facia.

Use of any other type of tape may result in a

slightly degraded performance and in extreme

cases necessitate re-alignment.  When selecting

an alternative tape the following guide-lines should

be considered:-

(@) Use only tape from a reputable manu-
facturer.

(b) Use double play tape (25um thick).
Do not use standard play tape (50um
thick) as the tape tension is too low
for such tape.

(c) Some tapes have a very low conduc-
tivity; this can cause static electrical
discharges which affect the recorder
logic. "Matt back" tapes do not
suffer from this defect and also tend
to provide better spool stacking.

(d) Generally the more modern tapes give
better performance. Do not use
chromium dioxide (CrOz2) ftapes as the
recording current set up in the Store
4DS is incorrect for this type of tape.
It should be noted that the tapes used
in alignment are equivolent to "double
play". A thinner tape (BASF TP18)
is available for Store 4DS. It is
supplied on 210mm (8% in) spools in
lengths of 1463 m (4,800ft) under part
no D6772.

47. Tape Noise.  The signal to noise ratio on

D.R. channels is entirely due to tape noise.
For F.M. channels at slow tape speeds the signal
to noise ratio depends mainly on the flutter of the
machine but this can deteriorate seriously when a
noisy tape is used. With most instrumentation re-
corders this is also true at the higher speeds but the
flutter at these speeds in the Store 4DS and Store
7DS equipments is so low that the tape noise becomes
the predominant factor. This underlines the need
to use a good quality tape for best results.

48. Drop-out Performance. If a drop-out

should occur on the tape, the signal to the
replay electronics is momentarily lost. If this
occurs the signal output will fall to zero.  While
drop-outs are inevitable with even the best quality
tapes unless the strictest clean room conditions are
observed, the precautions listed below, are in the
experience of Racal Recorders, sufficient for normal
purposes.

(a) Clean the recorder regularly, payin
Y., paying
particular attention to the tape path.

(b)  Spools should only be handled by the
hub to avoid damage to the edges of
the tape.

(c) Distorted spools damage the edges of
the tape and therefore should not be
used.

(d) Ideally the tape should never be
handled. ~ When this is not possible
(e.g. when loading the tape onto the
recorder) tape handling should be kept
to @ minimum.

(e)  Tapes not in immediate use should be
boxed to avoid contamination by dust
and grit.

()  Spools should be stored in boxes, and
stacked on edge, preferably in a
"comfortable" temperature.

(99 Magnetic fields may erase recordings,
and these should therefore be avoided.



(h)  Best results are obtained by bulk
erasing a used tape before fresh re-
cordings are made.

(j)  Demagnetise the heads regularly.

49. Tape Tension Adjustment. (Store 7DS) The

Store 7DS as supplied will provide correct
tape tension for tapes of thickness 26um - 35um.
If the Store 7DS is to be used with thinner tapes,
then the tape tension must be altered as indicated
in Chapter 4 para 45,46.

50. Use of different spool sizes.  The Store 4DS

is supplied with 210mm (8% in) spools. Other
sizes of spools can be used with the following
limitations: -

(@) Do not use 127mm (5in) diameter
spools in both the supply and take-up
positions, or instability of the spool
servo may occur.

(b) If a 127mm spool of tape is to be
used, put a 210mm spool in the take
up position.

(c) The spool hubs are set for correct
operation with the spools supplied.
Many 127 mm and 178 mm (7in) spools
are not as thick as those provided.

The spool height adjusting discs can be
placed under these spools so that the
tape runs centrally between the flanges.

ADDITIONAL OPERATIONAL MODES.

51.  TAPE/TACH Speed Control.  There are

two modes of speed control. In the TACH
mode the capstan speed is synchronized to the in-
ternal crystal oscillator.  This has a stability bet-
ter than 50 x 1076 over the operating temperature
range . However, if the tape stretches (or con-
tracts) due to changes in temperature, humidity or
tape tension the overall tape speed constancy be-
tween recording and subsequent replgy may be
worse than this. Errors of 20 x 10°°/°C and
15x1076/% RH are possible.

52. Where high time base (i.e. tape speed)

accuracy is important (e.g. video recordings
for facisimile equipment) the TAPE mode may be
used during replay. In this mode a constant
frequency signal is recorded on one track during
recording, and during replay it is this signal which
is used to control the capstan speed, and any
dimensional changes are compensated for auto-
matically. The TAPE mode is also recommended
for mobile applications where high accelerations
may be encountered.
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53. To use the TAPE mode proceed as follows:-
Set the input attenuator of the reference
channel (see para 55) to REF.  Make the record-
ing using the remaining channels for data. When
replaying, set the TAPE/TACH switch (located
under the front flap beneath the TAPE lamp window)
to TAPE. The TAPE lamp will light, indicating
that replay speed control is in the TAPE mode.
When recording internal logic selects the TACH
mode irrespective of the setting of the TAPE/TACH

switch.

54. In the absence of a reference signal during

replay, the lamp will be extinguished and
speed control automatically revert to the TACH
mode. If no reference track has been recorded
the switch should be set to TACH, otherwise noise
from the tape may cause occasional momentary
switching to the TAPE mode.

55 TAPE Reference Channel. Channel 2 (Store

4DS or Channel 3 (Store 7DS) are normally
factory selected. If required other channels may
be used as follows:-

(@) On Store 4DS any other channel may
be selected as reference channel.

(b)) On Store 7DS any odd numbered
channel may be used.

56. The reference channel is determined by the

position of link F on the Motherboard (see
Fig.28 Chapter 5). To change this link the base
cover of the equipment must be removed.

57. Flutter Compensation. Flutter compensation
affords a significant improvement in signal
to noise ratio at low tape speeds. It is

applicable to F.M. channel recordings only.

58. Flutter Compensation is achieved by record-

ing zero input on a selected channel at the
same time as data is being recorded on the other
channel. Any unwanted signals caused by tape
flutter will appear on this reference channel during
replay and can be used to cancel out the similar
signals occurring on the data channels.

59. To make a Flutter Compensated recording
proceed as follows:-

(a) Ensure that the reference channel(s)
(see paras 60, 61 below) contain a
set of F.M. signal cards. (A flutter
compensated recording cannot be made
with D.R. cards in the reference
channel(s).



CHAPTER 2

(b) Set the input attenuator of the reference
channel(s) to 20V and ensure that no
input is applied to the reference
channel(s)..

() Record data on the remaining channels.

(d)  When replaying switch the Flutter
Compensation switch (located under the
front flap) on. (It can be left on
during recording but downstream signals
will be cancelled).

60. Flutter Compensation Reference Channel.

Store 4DS has a single reference channel.
This is norma..y factory set to channel 2, but if
required a different channel can be selected. See
para 62 below.

61. Store 7DS has two flutter compensation chan-

nels. Normally channel 2 is wired to pro-
vide flutter compensation for the even channels, and
channel 3 covers the odd channels.

62. The reference channel(s) for flutter compen-
sation are selected by link D on the Mother-
board. A position exists for the insertion of link

D in any chcanel (Two such links are required for

Store 7DS).

NOTE: It is possible to use the same
reference channel for both Flutter
Compensation and TAPE mode simul-
taneously (para 51). In this instance
set the reference channel to REF
(not 20V). If older Intermediate Band
boards are used in this channel they
will undergo a positive d.c. level
shift of 18.5% of full scale deflec-

tion.

63. On Store 7DS for flutter compensation on

odd channels only, short pin 2and pin 1 on
on PL5% (0 volt) and remove even link "D". For
even channel flutter compensation only, short pin 5
to pin 1 and remove odd link "D". (See also Fig.
51, Chapter 5).

64. E to E Mode . Normally when the equip-
ment is in STOP, or is spooling the channel
input signals by-pass the heads and will appear at
the channel outputs. This allows setting-up and
certain alignment procedures to be performed with-
out the tape running. If however the appearance
of signals at the output during STOP or spooling is
inconvenient, or line output signals are required
whilst spooling (high speed search), the E to E signal
may be shorted out by inserting link C in each
channel. The link is located on the D.R. Replay 2
Board (D.R. channels). This option is available only
on D.R. channels.  Bandwidths in high speed search
will be modified by the replay equalization.

B85 Re-Record Mode (F.M. channels only). To
transfer recordings from one machine to an-
other similar recorder, or from one track to another,
the demodulator/filter circuits on the playback
channel(s) and the modulator circuits on the record-
ing channel(s) can be bypassed. In this mode the
recordings are not demodulated and then subsequently
re-modulated as would normally be the case, thus
the minimum degradation of signal quality takes
place. To by-pass the demodulator circuits link B
on the Motherboard must be changed. This involves
removing the base cover to gain access to the un-
derside of the Motherboard, and then re-soldering
the lead on the appropriate channel(s) as shown
below. If ringing occurs on the output lines
a termination resistor in the range 50 to 100 ohms

should be inserted in series with the link B position.
(F.M. Replay board must be fitted).

66. To by-pass the modulator circuits, link A
on the appropriate Record Board(s) must be
changed over as shown below. TTL signals may

also be recorded in this mode.

Move link to position B-C for Re-
Record mode.

AA AB
LINK A

- ———o0——0

B c A

DUAL STANDARD F.M. RECORD BOARD

COAXIAL
INPUT
s
RED
- INNER (] LD
Underside of \L -
Motherboard | 022 bo 022 bo 5 (022 bo
¢ scréEN| ° "
a ° Link B o
o [ o

o

o

o

RE-RECORD MODE. Disconnect output lead (colour coded:- brown -
Channel 1, red - Channel 2, etc.) and solder to adjacent pin as indicated
by the dotted line.

* anti-ringing resistor as in paragraph 65

10.



67. Unipolar Negative and Positive. The Uni-
polar Negative switch (SW1) has the effect
of shifting the zero point of the record board up to
maximum positive (+40%) deviation. It is then
possible to apply "negative going" signals and have
a working range from +40% to -40% deviation in a
negative direction. Switch 1 on the F.M. Filter
Board should also be selected. This will reconstitute
the signal to that at the input to the equipment.

68. Unipolar Positive can be selected by switch
2 on the F.M. Record Board and F.M.

Filter Board, and functions opposite to that described

above (para 67).

69. Offset Controls. Offset control RV1,

selected by switch 3 on F.M. Record Board,
may be used to back off a d.c. component of an
a.c. signal and thus move the signal to be "about
zero". RV1 has a range of 20 volts.

NOTE: Switches 1 to 4 on the Record
Board and 1 and 2 on the Replay
Board are "made" when pushed in
the direction of the arrow and
"open circuit" when pushed in the

reverse direction.

70. External Speed Control. Speed control is

derived from an internally generated reference
frequency. If it is desired to use External Speed
control the following should be noted:-

(a) D.R. Recordings may be made at any
speed.

(b) D.R. Recordings not replayed at one
of the standard speeds will have in-
correct equalization which must be
allowed for.

(c) F.M. Recordings will contain d.c. offsets
if a non standard speed is used for either
Record or Replay.

71, External Speed Control is achieved by con-

necting an external signal to pin 37 of the
remote control socket (SKT29 Store 4DS or SKT25
Store 7DS).

72. External Speed Control Reference should be
within the following parameters:-

(a)  Input Frequency 200kHz % 30%.

(b)  Input Amplitude  TTL (square wave) or
sinusoidal, from 6000
source coupled through
0.22 uF capacitor, in
the range S V to

10V peak to peak.
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+30% from nominal
as set on speed
selector.

(c) Speed Variation

2. A signal on this line (pin 37) will override
the internal crystal reference; speed of

the equipment will be variable simply by changing

its frequency. A specific speed can be set using

the following formula:-

f

S x

Speed = 200

where S = speed (in/s) selected by speed selector.
f = external speed reference in kHz.

REMOTE CONTROL

74, The Store 4DS and Store 7DS recorders can
be operated remotely if required, via SKT29

(Store 4DS)and SKT23, SKT25 (Store 7DS) mounted

on the rear casting of the equipment. Tables A,

B and C list the pin number connections.’ For re-

mote control, certain local controls must be disabled

as indicated below.

755 Tape Movement Pushbuttons.  The equip-
ment may be run with both local and remote

tape movement controls connected. However, if

it is essential that conflicting commands are not

given, local control can be made non-operative

by removing link H on the Deck Control Board

(Fig.30, Chapter 5).

76. It should be noted that the local control

can be regained without replacing link H.
This is achieved by connecting pin 12 (Local
Enable 1) to pin 11 (0V) on SKT29 (Store 4DS) or
SKT25 (Store 7DS).  If connections to these pins
are run to a remote switch, then when this switch
is closed control will return to the local pushbuttons.

77. Speed Selector and Record Button. These
functions are "enabled" by the "local" switch

situated under the front flap. If remote operation

is desired these functions should be disabled by

pushing this switch away from the "local" position.

78. Local control can be regained by connecting
pin 30 (Local Enable 2) to pin 11 (0V) in
a way similar to that described in para 76 above.

75 TAPE/TACH switch. To allow remote
operation of this function the "local" switch

must be pushed away from the "local" position and
TAPE/TACH switch left in the TACH position.
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REMOTE CONTROL OF SPEED AND
TAPE/TACH SELECTOR - Suggested

wiring arrangement (see para 79,80).

80. When using remote control of both speed

selector and TAPE/TACH, conflicting com-
mands may occur via the common return. The
diagram at the top of this page indicates how
this may be avoided.

81. Remote Recording.  Remote operation of the

RECORD button is detailed in para 77 above.
In addition, individual channels may be switched
remotely.  Table A lists the connections for Store
7DS - via SKT23 Table C includes the connections
for Store 4DS which is via SKT29.

82. Sequential Recording. By the addition of

external logic circuits the Store 4DS and
Store 7DS equipments can use the EOT/BOT sensor
signals appearing at the remote socket to initiate a
recording track change and direction change at the
end of the tape run.  Thus for example the re-
corder could be arranged to record forward on Chan-
nel 1 only, until at the end of tape the equipment
would automatically switch to record in the reverse
direction on Channel 2 only. By repeated track
switching and direction change, prolonged recording
times may be achieved. (EOT/BOT sensors are
described in paras 33, 34).

83 Remote Switch-on and LOAD.  The equip-
ment may be "switched on", and loaded by
external control circuits to connect either a.c. or
d.c. (battery) supplies. Provision must be made to
tension the tape by activating the spool servo. A
circuit to do this isshown in the diagram below;
if this circuit is used the equipment requires only
the application of power to become loaded and
ready to run. Carry out the following procedure:-

LOCAL

LOCAL o
CONTROLS

LOAD (J) é‘n

O————

i
guux 3 O
T(RENDVED’

% Q

> TO TAPE/TACH
CIRCUIT
TO SPEED
CIRCUIT
LOCAL
ENABLE -—
_ 2 EARTH X
N Y
3 30 1 REMOTESKT 20 2%

REMOTE CONTROLS

()

b

With "power off", connect the circuit
shown to the remote socket.

Thread tape on the equipment and ensure
that all slack is taken up by hand.

Select the required speed and leave the
local power switch in the "ON" position.

When required, apply power to the
equipment (a.c. or d.c.). The spool
servo will activate by the momentary
contact of pins 34 and 36 on the re-
mote socket.

To "switch off", allow the tape to come
to rest, and then remove power.

+13v | 13|

| |
| |
1
i
|

TRANSISTOR
BC237
3

|
|
i Recorder
|
|

SPOOL

!
1
\
\
\
i

I

REMOTE PLUG
TO SKT.29 STORE 4D
TO SKT.25 STORE 7D

SERVO ACTIVATING CIRCUIT



84. Remote d.c. operation. It should be noted

that during operation from d.c. sources,
Store 7DS equipments draw high currents. It is
vital that the supply voltage at the equipment never
falls below 11 volts.  To achieve this a 24 volt
supply is recommended. It may also be necessary
to apply this through a relay operated system having
the battery local to the equipment.  The rating of
the relay contacts should be at least 10 amps.

ALIGNMENT OF SIGNAL CIRCUITS.

85. Certain checks on the functioning of the
signal circuits can be carried out using the
"REF, -+, -" positions of the input attenuator. If

as a result of these or for any other reason it is
felt that the signal circuits should be re-aligned
then refer to Chapter 4 para 50 to 72, for the
alignment procedure.

86. F.M. Check. With the monitor meter in

the d.c. mode, and meter selector in REP
position for the required channel, switch input
attenuator to "REF, +, -". The meter should also
read "REF, +, -" in turn.

87. D.R. Check. The D.R. Calibration Board
(where fitted) produces a set of reference

frequencies for the D.R. channels on Store 4DS and

Store 7DS equipments. It has two main uses:-

(a) In conjunction with the Monitor
Meter it enables a check on the
frequency response of D.R. channels
without the need for external test
equipment.

(b) The Calibration Board can be used to
put reference levels on tape (the
amplitude is specified to within 2%).
This reference can be used to define
the system sensitivity when tapes are
subsequently replayed.

88. The table below indicates the frequencies
provided by the Calibration Board. The

signal level is equivalent to full rated input (i.e.

equivalent for example to injecting a 1 volt peak

(-0.8dB) signal with the input attenuator set to

1 volt).

89. Frequency Response (D.R.) To check
frequency response as suggested in paragraph
87 (a) proceed as follows:-

(a) Set meter switch to PEAK

(b) Load equipment with tape. Set
desired speed.

(c) With equipment in E to E (tape stop-
ped) set meter selector to Rec.

CHAPTER 2

TAPE MID-BAND BAND EDGE
SPEED REFERENCE REFERENCE
in/s  Select "-" on Select "+" on
channel attenuator channel attenuator
= 470Hz 4 7kHz
8 950 Hz 9.5kHz
2 1.9kHz 19kHz
7% 3.75kHz 37.5kHz
15 7.5kHz 75kHz
30 15kHz 150kHz
60 30kHz 300 kHz

(d) On the channel to be checked set
input control attenuator to "-" (mid-
band) and "+" (band-edge) in turn.
Both meters should indicate full scale
deflection = 1 division (top to the
right, bottom to the left) for both
"-" and "+" setting.

(e) Set meter selector to Rep. Meters
should still indicate full scale de-
flection as in (d) above.

() Select forward record. The meter
should now indicate the equivalent
of = 3 divisions of full scale de-
flection as in (d) above.

(g) If this result is not achieved the
following should be checked:-

(1) All heads are clean.

(i) Correct tape type in use.

(iii) Equipment may be in need of
re-alignment.

(h)  Recheck other D.R. channels as
required.

90. System Sensitivity can be defined on tape
(as suggested in para 87 (b)).

(a) During system setting up and just
prior to making the recording the
"-" and "+" calibration signals can
be recorded on tape.

{b) On replay the amplitude of recorded
data can be referenced to the
calibration signals.

91 Re-Alignment. It is essential that the
Calibration Board is re-aligned at intervals
of not more than one year. This will maintain
accuracy of calibration for which a procedure of
alignment is given in Chapter 4 para 76.
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COOLING FAN (Store 7DS)

92. The cooling fan is temperature controlled.
Its speed varies with temperature, and it will
stop altogether when the equipment is cool .

SKT23
Pin No.| Function Action
1 Ch 1 Record 1
2
3 g: :2; ;:zg:j Connect pins to
0V to prevent
g g: g szzz:j recording on the
6 Ch 6 Record selected channels.
7 Ch 7 Record J
9 oV
TABLE A

STORE 7DS REMOTE RECORD CONNECTIONS

EOT /BOT
Assembly.
\
EOT sensor, iy | :"
top edge of T_ _: e

tape.

BOT sensor,
bottom edge

of tape.

A D, Direction of

forward tape

movement .
Rotating
guide.
Record Replay
heads. ess

LAYOUT OF STORE 7DS HEADS-EOT/BOT ASSEMBLY
TAPE PATH

Store 4DS/7DS
14. Oct. 83



TABLE B
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STORE 14DS REMOTE FUNCTIONS - SKT25

SKT25
PIN NO. FUNCTION ENABLE NOTES
1 Fast Reverse Command Momentary Contact to Earth (pin 11) (4TTL Gate I/Ps)
2 Fast Reverse Indicator
3 Reverse Command Momentary Contact to Earth (pin 11) (4TTL Gate 1/Ps)
4 Reverse Indicator Responds to Tms minimum TTL '0' level
5 Stop Command Momentary Contact to Earth (pin 11) (4TTL Gate I/Ps) | sinking 6mA
6 Stop Indicator For lamp indications connect between pin 13
7 Forward Command Momentary Contact to Earth (pin 11) (4TTL Gate I/Ps) | (+13V) and appropriate line.  Lamp 14V
8 Forward Indicator 0.04A.
9 Fast Forward Command Momentary Contact to Earth (pin 11) (4TTL Gate |/Ps) J
10 Fast Forward Indicator
11 Earth
12 Local Enable 1 Earth continuously to re-enable local controls (Tape Remove link H on Store 14DS to disable local
Movement Pins 1,3,5,7,9 above) tape movement controls..
13 +13V Total of 100mA available from pins 13 and 29
14 End of Tape TTL '1' level while reflective strip is being
sensed (duration depends on tape speed).
15 Beginning of Tape TTL '1' level while reflective strip is being
sensed (duration depends on tape speed).
16 EOT/BOT Disable Earth continuously to prevent EOT/BOT signals
automatically commanding stop.
17
18 Spare
19
20 60in/s Select 7
21 30in/s Select
22 15in/s Select
a Connect any one line continuously to Earth (pin 11) Local enable switch must be off when using
- 74in/s Select r for speed selection. remote speed selection. Continuous TTL '0'
24 33 in/s Select level on selected line. All other speed lines
25 1Zin/s Select 1" level or open circuit
26 £in/s Select .
27 Record Command Momentary contact to Earth (pin 11) (4TTL Gate I/Ps) | Responds to 3 ms minimum TTL '0' Level
Forward or Reverse (pin 7 or 3) command must be sinking 6mA
given during this contact.
28 Record Indicator Lamp (14V, 0.04A) to +13V (pin 29)
29 +13V Total of 100mA available from pins 13 and 29
30 Local Enable 2 Earth continuously to re-enable local controls Assumes local enable switch pushed away
(pins 20-27) (See figure, page 12) from direction of arrow to disable all local
controls except tape movement.
31 Tape/Tach Command * Connect continuously to earth for 'TAPE' Servo Controll Assumes local TAPE/TACH switch in TACH
Disconnect from earth for 'TACH' Servo Control . position.
32 Servo Status Lamp (14V,0.04A) to +13V (pin 29)
Lit in Off Tape Servo mode.
33 Tachometer O/P 0 to +5V p-p square wave. 10,000 cycles/ft
of tape.
34 Load Momentary contact of pin 34 to pin 36. See page 12
35 200kHz Crystal Reference | Output TTL 5V square wave
36
37 lExf]'ernal Speed Control
eference Input TTL 5V square wave.
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TABLE C
STORE 4DS REMOTE FUNCTIONS

SKT29
PIN NO. FUNCTION ENABLE NOTES
1 Fast Reverse Command Momentary Contact to Earth (pin 11) (4TTL Gate |/Ps)
2 Fast Reverse Indicator
3 Reverse Command Momentary Contact to Earth (pin 11) (4TTL Gate |/Ps) Ragsorids 1 Lo ittt T 0" Tyl
4 Reverse Indicator sinkling SmA
5 Stop Command Momentary Contact to Earth (pin 11) (4TTL Gate |/Ps) For lamp indications connect between pin 13
& Sty thdicator (+13V) and appropriate line.  Lamp 14V
7 Forward Command Momentary Contact to Earth (pin 11) (4TTL Gate |/Ps) 0.04A
8 Forward Indicator
9 Fast Forward Command Momentary Contact to Earth (pin 11) (4TTL Gate |/Ps)
10 Fast Forward Indicator
11 Earth
12 Local Enable 1 Earth continuously to re-enable local Remove link H on Store 4DS to disable local
controls (Tape Movement pins 1,3,5,7,9 above) tape movement controls.
13 +13v Total of 100mA available from pins 13 and 29
14 End of Tape +5V while reflective strip is being sensed
(length of strip duration depends on tape
speed).
16 ov
15 Ch 1 Record 7
7 Ch 2 Record - Connect to pin 16 to inhibit individual
19 Ch 3 Record channel recording.
18 Ch 4 Record
20 60 in/s Select
21 30 in/s Select
2 15in/s Select Connect any one line continuously to Earth Local enable switch.musf be Off when _using
23 7%in/s Select 8 (pin 11) for speed selection remote speed selection. Continuous TTL'0"
S aRies Pt P : level on selected line. All other speed lines
24 3%in/s Select 1" level or open circuit.
25 1% in/s Select
26 2 in/s Select _J
27 Record Command Momentary contact to Earth (pin 11) (4TTL Gate I/Ps) | Responds to 3ms minimum TTL '0' Level
Forward or Reverse (pin 7 or 3) command must be sinking 6mA..
given during this contact.
28 Record Indicator Lamp (14V,0.04A) to +13V (pin 29)
29 +13V Total of 100mA available from pins 13 and 29
30 Local Enable 2 Earth continuously to re-enable local Assumes local enable switch pushed away from
controls (pins 20-27) (see figure, page 12) direction of arrow to disable all local controls
except tape movement.
31 Tape/Tach Command Connect continuously to earth for 'TAPE' Assumes local TAPE/TACH switch in TACH
Servo Control. Disconnect from earth for position.
'TACH' Servo Control .
32 Servo Status Lamp (14V,0.04A) to +13V (pin 29)
Lit in Off Tape Servo mode.
33 Tone O/P 0 to +5V p-p square wave. 10,000 cycles/ft
of tape.
34 Load Momentary contact of pin 34 to 36 A speed should be selected at local control
(See page 12)
35 200kHz crystal reference Qutput TTL 5 volt square wave.
36
37 External Speed control Input TTL 5 volt square wave
reference

16.
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CHAPTER

SPECIFICATION

The policy of Racal RecordersLimited is one

of continuous development, and consequently
the equipment may vary in detail from the descrip-
tion and specification in this publication.

2.  TAPE/HEAD PARAMETERS (Store 4DS)

e Tape:

Spools:

Heads:

(TBE)

Time Base Error:

Width: 6.25mm (% in)
Thickness: 18 to 35um
(.0007 to .0014in).
Play to Long Play.

Triple

Max 210mm (8% in) diameter
with standard ciné-centre
hub. Maximum capacity
1460 m (4800ft) of 18um
(Triple Play) tape.

4 track in line:

Track width 0.89mm Track
pitch 1.78mm Record/Replay
distance 50.8mm (2.0in)
Erase head automatically
energised in Forward Record
mode only while all four chan-
hels are recording. (Optional
facility for reverse erase)

Peak time displacement be-
tween reference track and
crystal reference frequency
Measured in TAPE mode
according to |.R.1.G.

118-73

Tape TBE

Speed us zero to
in/s peak
60 = Tsh
30 1.5
15 +2
73 +4
3 +8
15 x12
i =20

Interchannel Time Observed error after record/
Displacement Error replay between adjacent

™ (1.T.B:E.)

tracks. Measured according

to I.R.1.G. 118-73

Tape Speed L =DAE,

in/s us zero to peak
60 +0.5

30 -5

15 £2

7% +4

32 =8

13 £16

5 £32

TAPE/HEAD PARAMETERS (Store 7DS)

Tape:

Spools:

Spool
Capacity:

Heads:

Time Base
Error (TBE)

Width: 12.7mm (%in)
Thickness: 26 to 35um or
18 to 26um if alternative
tension spring (supplied) is
fitted.

Type: 203mm (8in) diameter
precision metal spools with

NAB (or NARTB) hubs.

3,600 ft (1100 m) of .0008 in
(20 um) tape.
2,400 ft (740 m) of .0012in
(30 wm) tape.
1,800 ft (550 m) of .0015in
(38 um) tape.

Interlaced 3 + 4 record and
reproduce head stacks in
accordance with 1.R.1.G.
106-73. Cue track (for
voice) on edge of tape ad-
jacent to track 7. Azimuth
= 1 minute of arc. Gap

Scatter - 1001 in. Inter-
stack spacing: 1.5in
+0.0005 in.

Peak time displacement be-
tween reference track and
crystal reference frequency.
Measured in TAPE mode
according to 1.R.1.G.

118-73
Tape Speed TBE (Channel 3)
in/s Us zero to peak
60 £1.5
30 s
15 £2.0
7% +4
33 =8
3 %12
i +20
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Interchannel Time

Displacement Error

(LT DoED)

4. TAPE TRANSPORT

Tape Speeds:

Observed error after

record/replay between
adjacent tracks on the
same head. Measured
according to |.R.1.G.

118-73.
Tape Speed |1.T.D.E.
in/s s zero to peak
60 £07
30 £1.5
15 =3
7% +6
33 +12
15 + 25
B = 50

60,30,15,7%,3%,1% and
win/s (1524, 762,
38.1, 19.05, 9.52,

476, 2.38, cm/s).
Electrically selected by
front panel rotary switch,
or via remote socket.

Tape speed may also be controlled by an external
oscillator giving any speed in the range 0.45 in/s

to 90 in/s.
Tape Speed
Accuracy: £02% (TACH mode).
Flutter Measured per 1.R.1.G.
106-73 (2 sigma) (TACH
mode) .
Tape Speed Bandwidth %Flutter
in/s Hz (peak to peak)
60 0.2 to 10,000 0.35
30 02 to 5,000 0.35
15 02 to 2,500 035
7% 02 to 1,250 0.35
33 02 to 625 035
15 02 to 313 0.45
= 02 to 156 0.55

Tape Position
Indicator:

Capstan Servo
Control:

4 digit resettable counter
reading in feet to an
accuracy of £2%.

Internal crystal reference
100kHz at 60 in/s, 50kHz
at 30 in/s and pro rata.
Reference Oscillator sta-
bility, better than = 50

x 107 over the operating
temperature range.

18.

5.

Servo Control
Mode:

Capstan Servo
Performance:

Start Time:

Stop Time:
Fast Wind
Time:
(Store 4DS)

Fast Wind
Time:
(Store 7DS)

Tape Movement
Controls:

F.M. SIGNAL ELECTRONICS (Dual Standard).

TAPE or TACH modes
selectable by internal
switch.

Synchronisation of capstan
motor to the oscillator
maintained to accelerations

of 100 rad/s/s.

From Command to meeting
flutter specification:-

Speed Time
in/s (seconds)
60 15
B 0.075

1.5s at 0in/s

Less than 7 minutes for
1,000m (3280 feet) of tape.

4.8 minutes for 700 m
(2300 feet) of tape.

Momentary action push

buttons for, Stop; Forward;
Reverse; Fast Forward; Fast
Reverse; Record. (Record
electronically interlocked).

Measurements are taken as laid down in the
1.R.1.G. specification 118-73.

(a)  Bandwidth and Signal-to-Noise Ratio

(Wideband 1).
Tape Speed Bandwidth*  Signal-to-Noise Ratio
in/s +0.5dB dB
Store 4DS  Store 7DS
60 DC to 40,000Hz 48 50
30 DC to 20,000Hz 48 50
15  DC to 10,000Hz 48 50
7% DC to 5,000Hz 48 48
33 DC to 2,500Hz 48 48
1 DC to 1,250Hz 46 46
B DC to  625Hz 45 44

* Tchebychef Filter



(b) Bandwidth and Signal-to-Noise Ratio
(Intermediate Band).

Tape Speed Bandwidth * Signal-to-Noise Ratio
in/s +0.5dB dB
Store 4DS  Store 7DS
60 DC to 20,000 Hz 48 52
30 DC to 10,000Hz 48 52
15 DC to 5,000Hz 48 52
7% DC to 2,500Hz 48 50
33 DC to 1,250Hz 48 50
13 DC to  625Hz 46 46
e DC to  312Hz 45 45

* Tchebychef Filter.

(c)  Bandwidths for Bessel mode of operation
are contained in the following table:-

Bessel Bandwidths

Tape Speed  Wideband 1 Intermediate Band
in/s +0dB to -3dB +0dB to -3dB
60 DC to 32,000Hz DC to 16,000Hz
30 DC to 16,000Hz DC to 8,000Hz
15 DC to 8,000Hz DC to 4,000Hz
7% DC to 4,000Hz DC to 2,000Hz
3 DC to 2,000Hz DC to 1,000Hz
1% DC to 1,000Hz DC to  500Hz
g DC to 500Hz DC to 250 Hz

Filter

Response: Tchebychef (Flat response)
Bessel (Linear phase response)

Flutter

Compensation:

Carrier
Frequency:

Carrier
Deviation:

System
Drift:

Input
Sensitivity:

Selected by means of an in-
ternal switch; can improve
basic signal-to-noise ratio
by up to 10dB at low tape
speeds.

Wideband 1; 3600Hz per
inch per second of tape
speed. Intermediate band;
1800Hz per inch per second
of tape speed.

=40%

After 15 minutes setting
period, £0.5 % of full scale
output in 8 hours with 10°C
change in ambient temper-
ature.

A twelve position switch on
each Record Board is cali-
brated in volts peak for full
carrier deviation; Range
0.1 volt to 20 volt.

Input
Sensitivity :
(Contd)

Input
Impedance:

Input
Overload:

OQutput:

Qutput

Impedance:

Output
Current:

Overall System

Linearity:

Harmonic
Distortion:

CHAPTER 3

Additional positions are:-
OFF record disable.

REF reference frequency.
""" fyll negative deviation.
"+" full positive deviation.

100k ohms 2% in parallel
with 50 pF unbalanced.

Input circuits are protected
to a maximum continuous
input of = 100 volt.

Continuously variable from
0 to 6 volts peak to peak
for full deviation.

Less than 1 ohm.

Output short circuit protected.
Minimum load impedance

600Q in parallel with 1000 pF.

+0.3% deviation from best
straight line through zero.

Less than 1.2% at maximum
modulation level.

Intermodulation

Distortion:

Variable
Offset:

Fixed Offset:

Less than 1%

Up to =20 volts referred to
input.

Switch selectable for record-
ing unipolar signals using
full dynamic range.

D.R. SIGNAL ELECTRONICS

Frequency Response
and Signal/Noise Ratio:

Tape Speed Bandwidth S.NCR:
(in/s) (= 3dB) (dB)
60 300Hz to 300kHz 40
30 200Hz to 150kHz 40
15 100Hz to 75kHz 40
7% 100Hz to 37.5kHz 38
33 100Hz to 19kHz 38
g 100Hz to 9.5kHz 38
% 100Hz to 4.75kHz 36
Input
Sensitivity: A twelve position switch on

each channel is calibrated
in volts peak for normal re-
cord level. Range 0.1 to
20V in 8 steps. Additional

positions are:-




CHAPTER 3

Input
Sensitivity:
(Contd).

Input
Impedance:

Input
Overload:

Output:

Output

Impedance:
Output

Current:

Harmonic
Distortion:

OFF Record Disable

REF Reference Frequency

- Mid-band reference
signal *

+ Band-edge reference
signal *

*  When calibration board

is fitted.

10k ohms unbalanced shunted
by less than 100pF.

Input circuits are protected
to @ maximum continuous
input of = 100V.

Continuously variable from
0 to £3V for normal record
level.

< 10 ohms.

15mA max. short circuit
protected.

1% 3rd harmonic at normal
record level.

2 SIGNAL MONITORING

Meter: Simultaneous positive and
negative peak indicating
meter.

Meter Modes: Peak or D.C. (selected by
front panel switch).

Meter

Accuracy: +2%

Selector: Front panel slide control
selects metered track.

Reponse: Meter will read the peak
amplitude of any pulse
greater than 50us duration.

8. VOICE CHANNEL
Microphone/
Loudspeaker: Dynamic, hand held, with

Record Level:

Reproduce
Level:

Power output:

"press to talk" switch.
Determined by A.G.C.

Adjustable by front panel
control .

0.2W maximum

Channel:

Interrupts Channel 4 on
Store 4DS. Separate
channel on Store 7DS.

9. POWER REQUIREMENTS

A.C.

D.C,

10. ENVIRONMENT

Operating
Temperature:

Storage
Temperature

Altitude:
Humidity:

Shock:

Tl PHYSICAL

Dimensions

(Store 4DS)

Dimensions
(Store 7DS)

Weight:

Rack
Mounting:

Operational
Attitude:

20.

115V £ 10% or 230V = 10%
48 - 400Hz

80 VA (Store 4DS)

100 VA (Store 7DS)

11 - 32V
65W at 24V (Store 4DS)
80W at 24V (Store 7DS)

0°C to +50°C

-10°C to +70°C
4,500m (15,000 f1)

10-95% relative
humidity non-condensing.

150 m/s/s maximum
(10ms) non-operating.

Width 483 mm (19in)
Height 140mm (5%in)
Depth  432mm (17in)
Width 483 mm (19in)
Height 156mm (6% in)
Depth  485mm (19% in)

17.5kg (38.51b) - Store 4DS
22kg (481b) - Store 7DS
(with full reel of tape).

May be fitted into standard
19in racking with re-
moving covers. (See
Chapter 2 para 7).

Any plane.
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MAINTENANCE

1.  All components are generously rate to give
maximum useful life with the minimum of
maintenance. Nevertheless it is recommended that

routine cleaning as indicated in paras 2,3 and 4
below should be carried out. Should a fault
develop which requires removal or adjustment of
assemblies within the equipment, consult the appro-
priate paragraphs in this chapter.  The Manufac-
turers reference number should be quoted in any
correspondence relating to spares. The suggested
maintenance periods may be extended if the equip-
ment is subject to light usage in a clean environ-
ment and good quality recording tape is used.

DAILY MAINTENANCE

2. Clean the heads, tension arm rollers, and

tape guide with tape cleaning fluid only, e.g.
Freon TF.  This is obtainable from Racal Recorders
under part number, Cat 13021.  Clean by rubbing
gently using either a cotton bud or paper tissue
lightly moistened with the liquid.

NOTES: 1. Despite the instructions on
the outside of cans of clean-
ing fluid, NEVER spray the
cleaning fluid directly onto
the heads. Moisten the cot-
ton bud or tissue with the

liquid.

2. Use Freon TF sparingly. Do
not flood the bearings with it.

3. Do not attempt to remove
oxide build-up by scraping.

4. If the equipment has been out
of use fora period, it is
essential that the above clean-
ing instructions are carried
out before switching on the
unit.

PERIODIC MAINTENANCE

3.  Most of the functions of the equipment are

performed electrically, and the remaining
moving parts are lubricated for life, consequently
no routine maintenance is required. The lid hinges
and catches may be lightly oiled when necessary.
Weekly or as required clean the capstan shaft with
a cotton bud or lint free cloth which may be
lightly moistened with Freon TF if required.

21.

Cooling Fan Filter (Store 7DS only)

4. At approximately six monthly intervals the

air filter should be pulled out of the rear
panel and washed in warm soapy water. The filter
may be removed and replaced without dismantling
the equipment. In dusty conditions the filter must
be cleaned more often as required.

FAULT FINDING

5. If a fault occurs, perform the appropriate
checks listed below. The functioning of
the equipment is described comprehensively in
Chapter 5. (Consult first the block diagrams at
the beginning of the chapter). Connections with-
in the equipment are numbered and wires are
colour coded accordingly (see para 78, 79).

System Failure.

6. (a) Ensure that the equipment has been con-
nected correctly and switched on (see
Chapter 2, paras 2-5, 9).

(b) If d.c. power is being used, check the
polarity and voltage of the battery.
Check the power lead to the d.c. input
socket (Chapter 2 para 4).

(c) If a.c. power is being used, check the
supply voltage against setting (Chapter
2 para 3). Check also the power lead
to the a.c. input socket.

(d) Check that all fuses are correct and
have not blown.

Tape Transport Malfunction

7 (a) Ensure that the TAPE/TACH switch is in
the TACH position and that the local
enable switch is set to local.

(b) On Store 4DS the use of small diameter
spools (127mm (5in) or less), in both
supply and take-up positions may cause
instability of the spool servo control.
See Chapter 2 para 50.

(c) Ensure that the tape has been loaded
correctly. SeeChapter 2 paras 10-14.
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(d)

(h)

On Store 7DS equipments the tape
tension must be altered when tapes
thinner than 25um are used.  Check
tape thickness and tension setting

(see para 46).

Instability of tension arms. If the
tension arms move erratically while the
tape is running, the tape path i.e.
heads, guides and capstan should be
checked and cleaned. If the fault
prevails, check that the brakes are not
binding.

Tapes that have been slit incorrectly
(i.e. oversize) may jam in the guides.
These should be returned to the tape
supplier.

If when a tape motion pushbutton is
depressed the capstan only turns, but
stops on release of the button, then the
tape has not been loaded correctly

(see para 7 (c) above). If the tape

also moves, but similarly stops on release

of the button, then the tape backing
may be too reflective causing the EOT
or EOT/BOT sensor to be activated.

A less reflective tape should be sub-
stituted.

On equipment which has been used
before, check that links have not been
altered within the unit - see under
"additional Operational Modes" and
"Remote Control" in Chapter 2, para
52-84.

Signal Malfunction

8.

(a)
(b)

()

®

Throughly clean the heads.

Check that the oxide side of the tape
faces the heads.

Check signal leads and attached equip-
ments.

Ensure that the Flutter Compensation
switch is in the OFF position.

Ensure that the frequency and amplitude
of the input signal is within the
specified range - the suitability of the
input signal and the functioning of the
record and replay electronics can be
checked using the internal meter. See
Chapter 2 paras 22 - 26.

When recording, ensure that the Record
button is released after the motion push-
button, also ensure that recordings are
not being made on top of previous
recording.

22

(9)

Check individual channels by substitu-
ting signal boards from known working
channels, (see paras 61, 62 below).

Check malfunction with tape stationary
as well as running (signal by-passes
heads when tape is stopped).

MAINTENANCE OF SUB-ASSEMBLIES

Removal and Replacement of Sub-assemblies

9. Access to and removal of individual sub-
assemblies is described in the paragraphs

below. When dismantling the equipment the

following points should be borne in mind.

(a)

()

(d)

(e)

In order to facilitate reassembly it is
advisable that a note of appropriate
connections shouid be made before
dismantling any part of the machine.
All connections are numbered (see
circuit diagrams, Chapter 5) and the
connecting wires colour coded accord-
ingly (see paras 78, 79 below).

For the majority of maintenance work
involving access to the P.C,Boards etc.,
it is convenient to stand the machine

on its rear casting.  The Store 7DS
must not be stood on end when the

rear casting has been removed (see

para 19 below).

The Power Supply, Switching Regulator,
Deck Control, Capstan Servo and

Spool Servo Boards all have heatsinks
which are screwed onto a main assembly
member, and use heat conducting
compound for efficient heat transfer.
When reassembling any of the above
boards, it is essential to ensure that
an adequate quantity of the compound
is present, and evenly spread over the
heat transfer area.  The recommended
compound is Dow Corning 340, obtain-
able from Hopkins and Williams, High
Wy combe .

No board bearing a heatsink should
be operated for a long period unless
securely connected to a larger heatsink.

When remounting the Meter Assembly,
Speed Selector Assembly, Footage
Counter Assembly or Pushbutton Assembly
onto the deck casting, the assembly
mounting screws should not be tightened
until the top cover has been replaced
and the assembly position adjusted for
correct alignment with the top cover.

To gain access to sub-assemblies, the handle and
various covers may have to be removed as described
in paras 10 - 14 below.



Removal of Base Cover

10. Remove by extiracting the four retaining
screws.

Removal of Handle

11.  Pull the handle out until it stops in the

normal carrying position, then press the two
nylon catches now exposed behind the handle and
withdraw handle completely. When replacing the
handle ensure that its inner flange runs in the
grooves of the nylon rollers, and that the catches
engage correctly.

Removal of Facia

12. The facia is sited beneath the tape spools and
covers most of the fixed sub-assemblies. To
remove, first take off the handle (para 11) and tape
spools.  Remove the four screws adjacent to the
spool hubs and tension arms using a 2.5mm socket
key. The facia is a spring fit onto the side
members and is removed by tapping the facia to the
left with the palm of one hand and then prising the
left-hand edge of the lip off the side member.

Removal of Top Cover and Front Flap

13. To remove this complete assembly first remove

handle (para 11), then remove the two screws
on each side which secure the top cover to the
side members.

Removal of Tinted Transparent Lid

14. To remove, extract the two screws which
secure the hinges to the rear casting.

Signal Boards

15. The F.M. and D.R. signal boards plug into
the motherboard and may be removed by
raising the front flap, removing the board locating

bar, and extracting the boards required. (For
motherboard see Chapter 5 Fig.28). Note that
the Record Boards will have to be removed before
adjacent boards can be extracted. Care must be
taken to ensure that D.R. cards are replaced in
the channel from which they were extracted.

16. To re-align the signal boards refer to paras
50 to 72 in this chapter. To facilitate
circuit checking during operation these boards may
be mounted on extender cards- see Optional Access-

ories, Chapter 5, Figs 48 and 49.

23.
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Meter Assembl

17. To remove, first remove top cover and Chan-

nel 1 signal boards (see above). Disconnect
the meter leads from the motherboard (PL57), extract
the two mounting screws, and lift the complete
assembly out. To replace, reverse the procedure
(but see para 9 (e) above).

Power Supply Board (Store 4DS)

18. The Power Supply Board is mounted inside a

metal screening box. To examine the board
it is necessary to remove the screws which hold
the cover in place. To remove the complete
assembly the three screws securing the box to the
rear casting must be removed. Later equipments
have an additional bracket screwed to the side
extrusion.

Power Supply Board (Store 7DS)

19. The Power Supply Board is mounted inside the

rear casting. To gain access to this board,
disconnect the equipment from the power source,
remove the three rear casting retaining screws (see
diagram on page 3) and detach the rear casting.
The rear casting is still attached to the main frame
by the wire loom to SKT22 and if desired the
equipment can still be operated, however care
must be taken to avoid contact with high a.c.
supply voltages appearing on SKT22 and the a.c.
input socket, fuses etc..

Switching Regulator

20. (a) (Store 7DS) To gain access to this unit,
remove the base cover (para 10), the
regulator cover by undoing the two
pozidriv screws. To remove the unit,
first prize off the black caps, which
cover the retaining screws (the rear
casting must be removed - see para 19).
Next release these screws, detach the
push on wire connectors and remove
the regulator. When reassembling
ensure that the bushes which insulate
the regulator from the main frame are
in place.

(b)  (Store 4DS) To gain access to this
unit first remove the facia (para 12).
Remove by undoing the two pozidriv
insulated screws in the rear casting.
Connections are by push on connectors.
When re-assembling ensure that electri-
cal isolation to chassis is maintained.
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Capstan Servo, Deck Control, and Spool Servo
Boards

21. To gain access to these, remove the base

cover. Each board is secured by two bolts
through the side of the main frame into the heat-
sink and two bolts through the p.c. board. Access
to heat sink bolts is easier if the handle is first
removed (see paras 10 and 11).

Bias Oscillator and Replay Preamplifier

22. The facia must be removed (para 12) to reach
these boards. The preamplifier is enclosed

in a screening can, the lid of which can be re-

moved by undoing the three retaining screws.

D.R. Calibration Board (where fitted)

23. To remove the unit, proceed as follows:-

(@) Remove base cover, handle, top cover

and front flap (para 10,11,12,13).
(b) Remove Voice Channel Board.

(c) From the underside, remove the two
M3 screws which attach the Calibration
Board to the Motherboard.

(d)  Unplug the flat strip cable from SKT58
(extreme right of Motherboard, when
viewed from above) and remove the unit.

(e) Replacement is the reverse procedure.

STORE 4DS BRAKE ASSEMBLY

The two fixing screws are located partly under
the return springs. The solenoid driver board
is located to one side of the solenoid and is

connected to the Spool Servo Board.

Brake Assembly

24. The brake assemblies on Store 4DS and

Store 7DS are mechanically similar. On the
Store 4DS the Solenoid Driver Board is mounted
above the brake assembly and on the Store 7DS
it is mounted underneath the brake assembly. The
EOT/BOT assembly is mounted on top of the
Store 7DS Brake Assembly.

25. Brake Assembly Adjustment  Remove facia

(see para 12 above), and loosen the two
brake assembly screws. Press in the solenoid as
far as it will go, this brings the brakes to the
released position.  Take care not to exert undue
bias on the spring or linkage mechanism. Adjust
the entire assembly until the gaps between pads and
drumsare equal, and set at about 0.5mm (0.02in),
whilst maintaining the solenoid fully pressed in.
Tighten the assembly securing screws. Check that
the solenoid operates and releases the brakes
correctly, by switching from LOAD to % in/s and
back, with the machine switched on. Test as
follows:-  The final dynamic test with tape loaded
is to set the machine into the spool mode, and
when it has reached full speed, move the Selector
Switch to LOAD.  This will cause the brakes to
be applied. The tape should come to a halt with-
out snatching, or throwing loops of tape. It should
be possible to perform this test under all conditions
of tape movement in both directions.

STORE 7DS BRAKE ASSEMBLY

The two fixing screws are located partly under the
return springs. The EOT/BOT assembly is mounted
on top of the Brake Assembly.  The Solenoid
Drive Board is mounted under the solenoid and
carries through connections between EOT/BOT and
Deck Control.  The brake supply comes from the
Spool Servo Board.

24.

Adjusting Adjusting
Screw Slot Screw Slot

L




26. Brake Assembly Removal (Store 4DS). Remove

facia and base cover (see paras 10 and 12
above), pull the supply connectors (wire numbers 50
and 58) off their tags on the spool servo board.
Remove the two screws securing the Brake Assembly
to the deck casting. Feed wires 50 and 58 through
the chassis and remove the brake assembly.

27. Brake Assembly Removal (Store 7DS). Remove

facia and base cover (see paras 10 and 12)
and pull off connector wires number 50 to 58 at
the Solenoid Driver Board. At the Deck Control
Board remove Scotchflex wires 0, 21, 23 and 26,
(from EOT/BOT). Remove the two screws securing
the Brake Assembly.  Lift the Brake Assembly with
care, feeding wires through the chassis.

28. Brake Pad Renewal. The brake pads are
bonded onto their respective arms with
Evostick 528 adhesive. To replace a brake
pad, remove the assembly from the machine, firmly
grip the brake arm and finally lever off the pad.
Brake Pads are supplied under part number D8178
and are the only part of the Brake Assembly supplied
separately .

Lamp Replacement.

29. The indicator lamps in the record and tape
movement pushbuttons are replaced by pulling

the appropriate button out of the equipment, and

extracting the lamp from the base of the button.

NOTE: It may be found necessary to re-
move the top cover in order to
obtain sufficient grip on the button
(para 13 above).

Capstan Assembly

30. The Capstan Assembly is a precision assembly

and should not be dismantled. Should it be
necessary to remove the assembly, proceed as
follows:-

(a) Remove Head Plate (paras 36 - 37
below).

(b) Remove footage counter drive ring (para
31, below).

(c) Remove Tone Head Preamplifier connec-
tions and Capstan Motor connections to
the Capstan Servo Board (PL55, PL56).

(d) Do not apply any voltage (a.c. or d.c.)
to the Tone Wheel Head, since this
will destroy the tone wheel recording,
and necessitate replacement of the
Capstan Assembly. Continuity testing
of the tone wheel head will cause the
above condition and therefore must NOT
be carried out.

25,

CHAPTER 4

(e) Remove all screws securing the Capstan
Servo and Deck Control Boards and
swing these boards aside (without re-
moving the electrical connections).

(f)  Unscrew the four capstan retaining
screws (accessible from the top of the
equipment) let the assembly drop
slightly towards the Motherboard, and
then ease out.

(99 To replace the Capstan Assembly,
reverse the above instructions. When
replacing the Capstan Servo and Deck
Control Boards, ensure all plug-in
leads are secure, particularly those to
the Mother Board, and that no wires
are trapped.

Tape Position Indicator (Counter Assembly)

31. Renewal of Drive Ring

(@) Remove Head Plate (paras 36, 37
below).

(b) Ease drive ring over counter pulley and
remove from capstan.

(c) Place new drive ring over capstan and
ease onto counter pulley.

(d) Ensure drive ring runs in the groove
in the capstan.

(e) Replace Head Plate.

32. Removal of Counter

(@) Remove top cover and facia.
(b) Ease drive ring off counter pulley.

(c) Extract the two screws securing the
counter bracket to the deck casting
and remove the assembly.

(d When re-assembling ensure that the
drive ring runs in the groove in the
capstan shaft.

(e) Before finally tightening screws see
para 9 (e).

EOT Assembly (Store 4DS)

33. This assembly is mounted in the fixed tape

guide. When correctly adjusted the photo-
cell/lamp face will be parallel with the tape path.
If adjustment is necessary (due for example to the
addition of a reverse erase head) proceed as
follows:-

(@) Remove the Head Plate (see para 36
below).




CHAPTER 4

(b) Loosen the single screw attaching the
guide to the Head Plate (located below
Head Plate).

(c) Thread a piece of tape round the guide
and pull the ends taut over the heads.

(d) Rotate sensor until the photocell/lamp
face is parallel to the tape. (The
separation should then be approximately
0.7 mm).

(e) Tighten screw, replace Head Plate.

If complete removal of the sensor is necessary, the

Spool towards the marker strip.  The
recorder will select the STOP mode
when the marker is sensed.

Check correct operation for both direc-
tions of tape movement and verify that
both EOT and BOT sensors are sensing
their appropriate markers.

Suitable reflective marker strips are
available from 3 M's Company (Sensing
Markers No. 650).

flat cableform connecting the assembly to the Deck Head Plate Assembly

Control Board must be disconnected. Connections
are as follows:-

Wire No. Connect to
(Deck Control Board)

23 -13V
0 ov
21 +5V
26 EOT

FIXED GUIDE

PHOTOCELL/LAMP
FACE

FORWARD ERASE
HEAD

REVERSE ERASE HEAD
(OPTIONAL)

RECORD HEAD REPLAY HEAD

CAPSTAN

EOT/BOT Assembly (Store 7DS)

34. The assembly is attached to the brake assembly.
Removal is achieved by disconnecting the

leads from the Deck Control Board and the terminal

block on the underside of the brake assembly, and

removing the two retaining screws.  Adjustment

can be carried out by loosening the same two re-

taining screws. Correct adjus tment is obtained

when the EOT and BOT sensors are equidistant from

the tape.

35. The operation of the sensors can be checked
as follows:-

(a) Attach a reflective strip approximately
25mm (1in) long to the back of the
tape in the required position. (See
Chapter 2 para 34).

26.

36.

37.

Removal of Headplate (Store 4DS)

(a)

(b)
(c)

Remove base cover, top cover, and
facia (see paras 10-13 above).

Remove head cover (one screw).

Unplug End of Tape leads from the

Deck Control Board, Record head cable
and erase leads from the Bias Oscillator,
Replay head cable from the Replay
Preamplifier Board.

Remove the three headplate securing
screws.

The record and replay heads are
critically positioned and must not be
removed from the headplate.

Refitting is the opposite of the above,
the following points being noted:-

(i)  Headplate to main assembly
mating surfaces must be
scrupulously clean.

(ii) After replacing the head cover,
check that it does not foul the
tape.

The surface finish on the heads is
critical and the heads must not be
allowed to touch anything which will
impair this finish. (A recorder with
damaged heads is useless).

Clean the heads thoroughly before use
(para 2 above).

Removal of Headplate (Store 7DS)

(a)

Remove base cover, top cover, and
facia (see paras 10 -13 above).

Remove head cover (one screw).

Unplug the Replay head cables from the
Replay Preamplifier and the Record head
cables from the Bias Oscillator.

The headplate can now be removed by
loosening the three retaining screws.



(e) The record and replay heads are
critically positioned and must not be
removed from the headplate.

(f)  To refit the headplate, carry out
sub-paragraphs (a) to (d) in reverse
order. The following points should be
noted.

(i) Ensure that mating surfaces are
scrupulously clean.

(ii) After replacing the head cover,
check that it does not foul the
tape.

(g9) The surface finish on the heads is
critical and the heads must not be
allowed to touch anything which will
impair this finish. (A recorder with
damaged heads is useless).

(h) Clean the heads thoroughly before use
(para 2 above).

Pushbutton Assembly

38. To replace the indicator lamps see para 29
above. To remove the Assembly proceed
as follows:-

(@) Remove facia and top cover.

(b)  Unplug the cable from the Deck Control
Board.

(c) Extract the two screws securing the
Pushbutton Assembly bracket to the
deck casting and remove assembly.

(d) The assembly is connected to the re-
mote control socket, and therefore
cannot be removed completely without
unsoldering the connections.

(e) When replacing reverse the procedure,
adjusting for alignment as described
in paragraphs 9 (e) above.

Speed Selector Assembly.

39. To replace the Record indicator lamp see
para 29 above. To remove the assembly
proceed as follows:-

(@) Remove facia and top cover.

(b)  Unplug the selector cable from the
Capstan Board.

(c) Extract the two screws securing the
Speed Selector bracket to the deck
casting and remove assembly .

27.
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(d) The assembly is connected to the re-
mote control socket and therefore can-
not be removed completely without
unsoldering the connections.

(e) When replacing, reverse the procedure,
(but see also para 9 (e)).

Spool Motor Assembly .

40. The spool motors are precision assemblies,
and should not be dismantled. If a fault
develops the complete unit must be replaced.

41. Spool Assembly Replacement

(@) Remove facia (para 12 above).

(b)  Disconnect Spool Motor. The motor
wires (red and black on Store 4DS,
pink and black on Store 7DS) plug in
to a terminal block near the tension
arms.

(c) To gain access to the motor securing
screws the Replay Preamplifier or Bias
Oscillator (depending on which motor
is being removed) must be moved
aside - see para 22 above.

(d  On Store 7DS the brake assembly must
also be moved aside. Remove the two
brake assembly retaining screws.

(e) Remove the three motor securing screws
and the facia support pillar,

(f)  Withdraw the assembly while feeding
wires behind the deck casting (it is
not necessary to remove the hub).

(9) A socket screw secures the spool hub
collar to the motor (3mm key).

(h)  Reassembly is the reverse of the above.
If the spool hub collar has been re-
moved from the motor, adjustment will
be required as in para 43.

42. Spool Hub Height Adjustment. (Store 4DS)
The hub height is factory preset by means of
shims under the hub. Spool assemblies are dis-
patched as complete units and should not need
further adjustment. If however, spools of different
thickness are in use, adjustment is as follows:-

(@) Remove the black Spool Hub. (The
hub is held by 3 screws under plastic
buttons; the buttons are removed by
laying a piece of adhesive tape over
the button and pulling away).
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(b)  When the Spool Hub is removed this
will expose 2 plastic shims each of

.010 in.

(c) The shims should be removed one at a
time until the tape runs centrally
between the spool flanges.

(d)  This amount of adjustment is sufficient
to cater for most spool widths. If the
tape still does not run centrally in the
spools it is possible that there is a
further fault with the tape path, in
which case a service agent of Racal
Recorders should be consulted.

(e) Reassembly is the reverse of the above
procedure.

43. Spool Hub Height Adjustment (Store 7DS)

Adjustment will normally be necessary only
after a spool assembly has been replaced. Proceed
as follows:-

(@) Remove facia and head cover (para
12 above).

(b) Remove spool hubs.  This is done by
first removing the central screw (use
special tool, P15358) and removing
the top portion of the hub. (Note
that there are usually 2 or 3 waved
washers in the central screw recess
which must be preserved for replace-
ment on reassembly).  Three pan
head pozidriv screws are now accessible
and must be removed to allow the
lower half of the hub assembly to be
detached.

(¢) Lay a substantial straight edge across
the rubber disc as shown in the dia-
gram below. One end of the straight
edge should be over part of the ground
surface of the headplate, near the head
nearest the rotating guides.  Take
care not to touch the head faces.

(d)  Measure (with slip gauges or depth
gauge), the distance 'd' as illustrated
below. Rotate the hub and take the
average value of 'd' (it will vary
slightly).

STRAIGHT EDGE J
'[—‘ *‘] 9% T =
rubber

disc

ground
surface

HUB HEADPLATE

28.

(e)  If necessary adjust the height of the
collar by slackening the socket screw

(3mm key).

(f) Factory adjustment of 'd' is to 4.71 mm
£0.1 mm (0.186 = .003in) for the spools
supplied. (T = 18.08mm).

(g) If the tape touches the edge of the
spool when the recorder is in normal
operation, and the hub height is correct,
check that the tension arm rollers are

vertical. If this is not so, replace-
ment of the Tension Arm Assembly is
necessary .

Tension Arm Assembly

44, The assembly may be checked and adjusted
as described in this paragraph and paras 45 -
47 below:-

(@) Remove facia (para 12 above).
(b) Check rollers spin freely.

(c) Pull the L.H. roller until the arm
touches the outer end stop, then release.
The bearings are oil filled. The arm
should return to the inner stop quickly
and smoothly with a damped action.
Repeat for R.H. arm.

(d) The oil filled assembly must not be
disturbed. If faulty, the complete
assembly must be replaced.

45. Tension Adjustment Attach a spring
balance to one tension arm (see diagram).
Hold the other arm at an angle of 70° as shown in
the diagram and pull the spring balance until the
other arm is also at an angle of 70°. The balance
should read between 80 and 90 gf (2.8 to 3.2 ozf)
for Store 4DS and between 125 and 135 gf (4.4 to
4.7 ozf) for Store 7DS (see para 46). If the
reading is outside the above range, reset by care-
fully adjusting the two innermost bends in the spring

until a reading in the centre of the range is obtained.

70/




46. Tension Change for thin tapes (Store 7DS)

The spring tension must be altered for tapes
which are thinner than 25um. To do this remove
the red spring and replace it with the black spring
which is clipped on the side of the tension arm
assembly.  The spring tension as measured in para
45 above should then read between 80 and 90 gf
(2.8 - 3.2 ozf).

47. Photocell Checks. The tension arms move

shutters in front of a lamp to alter the
light intensity falling on the photocells housed in
the assembly. The operation can be checked as
follows: -

(a) Remove base cover.

(b) Measure the voltage between TP1 and
TP15 (TP1 at approximately +5V) on
the Spool Servo Board.

(c) Measure the voltage between TP2 and
TP15 while swinging the R.H. tension
arm between the end stops. The vol-
tage swing should be between 20%
and 80% of the voltage measured in
(b) and at 50% when the arm is

midway .

(d) Repeat (c) for the L.H. arm and the
voltage between TP3 and TP15.

48. If no voltage swing is apparent, check that

the lamp is illuminated by removing the
assembly (para 49 below). If the lamp is function-
ing the entire photocell assembly must be replaced.
(Individual photocells must not be removed from the
boards since damage will result from overheating
the photocell).

49. If the swings measured are incorrect, the

shutter (at rear of Tension Arm Assembly)
requires adjustment as detailed below, however as
these adjustments are critical to the correct opera-
tion of the equipment, it is strongly recommended
that they are performed by the Manufacturer or
Agent.

(a) Slacken the socket screw S (use

2.5mm socket key).

(b) Hold the arm in mid position and turn
the shaft, using tool - Cat.2692
inserted in the two drive holes until
the voltage reads 50% of the value
measured in para 47. DO NOT turn
the shaft beyond the point where the
shutter hits the photocell board.

295
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(c) Tighten the socket screw ensuring that
the arm is pushed down against the
circlip on the shaft.

ALIGNMENT OF SIGNAL CIRCUITS

50, Certain checks on the functioning of the

signal circuits can be carried out using
the monitor meter as described in Chapter 2 para
85. The full re-alignment procedure is outlined
in the paragraphs below:-

Alignment of Dual Standard F.M. Channels.

51. The Dual Standard F.M. Electronics can

be set up without recourse to test instru-
ments.  Greater accuracy can be achieved with
the aid of a digital voltmeter.

—_—— — —_— n— —

OFFSET ]
FREQ 2 I
BIAS 2 |

INPUT | Il
ATT TOR
ENUATO o/P
LEVEL |IREF
8] Eﬂ
L ta e speilc e wpall] -
RECORD FILTER REPLAY
BOARD BOARD BOARD
NOTE: Alignment cannot be performed

when using external speed
control. See para 73 below.

52. Alignment Procedure without external
ins fruments.

(@) Ensure that switches 1,2,3 and 4 on
the Record Board and switches 1 and
2 on the Filter Board are open circuit,
i.e. pushed away from the direction
of the arrow head.

(b) Select Intermediate Band operation
with the switch labelled w.b.1. under
the front flap. Push the switch away
from the w.b.1. position.
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Input Potentiometer to be adjusted Result
Meter Selector AHerru.ator See diagram above on
Step position on positia Meter
required channel (no input) Identification | P.C. Board (d.c. mode) -
Normal Alignment ] i R | check for
Brocedurs no adjustment +sd
check for o
2 'REC! i no adjustment ~fsd
adjust to
3 ‘REP* 'REF* 'REF* replay ref mark
adjust for )
4 'REP' 20V 'FREQ’ record zero
If the results set out in this table are not achieved it is possible that there is a Signal Board fault. Reference

to the trouble shooting tables in Appendix B should help eliminate this.

Input Reading -
Attenuator Potentiometer to be adjusted on g
Step Operation position Digital
(no input) Identification P.C.Board Voltmeter
Alignment Procedure : = = :
Using a Dig“’dl t approx. output level + QUTPUT LEVEL filter +V outx(e.g. 1V) -
Voltmeter.
2 Set demodulator 'REF' ‘REF’ replay -18.5%V out
(e.g. =185 mV)
3 Set centre carrier 20V 'FREQ" record oV -~
4 Set output level +! OUTPUT LEVEL filter +V out (e.g. 1V)
* V out is the output voltage required for a full scale positive input, and can be ==
adjusted within the range 0V to 3V.
(e Switch the equipment "ON" and set 55. Bias Adjustment. Re-adjustment of the bias
the speed selector to 60 in/s, (tape control will be necessary on the following
does not have to be loaded). occasions: -
(d) Perform the functions listed in the (@) Change of headplate. 2
table under "Normal Alignment Pro- =
i 9 (b) Change of bias board.

(c) Change of "tape type"

(d) On acquiring signal boards not pre-

53. Alignment Procedure using a digital voltmeter. 4 : 2
viously used in an equipment.

Greater accuracy can be achieved if a digital
voltmeter is used. Initially carry out the procedure
in para 52 above.

56. The bias level may be adjusted as follows:-

(a) Disconnect power to equipment, re-

54. On completion of para 52 above connect a move base cover, and connect monitor il
digital voltmeter to the output of the channel probe to pin 1 of the Replay Board
concerned. The equipment should be set as in socket, (see illustration below).

para 52.  Carry out the functions listed in the

Procediors Using & Dightal Vilimater (b) Connect monitor probe to an oscillos-

cope, load equipment with tape of the
NOTE:  Alignment cannot be performed type to be used. Preferably tape should
when using external speed control. be bulk erased.

30.
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(c)  Switch on equipment, set speed

selector switch to 7%in/s, set band-
width switch to wideband 1 (w.b.1),
under the front flap.

(d)  Set attenuator control of channel con-
cerned to "+" position.

(e) Set equipment in motion by selecting
forward record.

() Adjust BIAS control (see illustration on

S7. Offset Adjustment.

page 29) for maximum output.

The OFFSET control,

selected by switch 3 on the Dual Standard
Record Board can be used to reduce to zero any
d.c. input level within the range £20 volt.

58. Output Level .

This control is normally

CHAPTER 4

S Maximum output levels are:-
(o) Bipolar 0 to 6 volt peak to peak.
(b)  Unipolar 0 to 6 volt peak.

Alignment of D.R, Channels

60. D.R. signal boards are aligned as a set of
three, for a particular signal channel.

If the boards are mixed with other sets, or put in

a different channel slight changes in the phase/

amplitude frequency responses may occur.

61, If due to mixing of boards, or on acquisi-

tion of a new set of boards it is felt that
the channel response is not satisfactory, then a set
can be adjusted as set out in the paragraphs
below. Re-alignment may be necessary also if
the equipment is used with a different tape type
from that supplied.

62. Alignment Procedure. Test equipment
required:- Signal Generator (sine and
square wave outputs up to 300kHz), A.C. Volt-
meter, Oscilloscope, Spectrum Analyser or Wave
Analyser (if this item of equipment is not available
alignment is still possible but the record level
necessary for the specified -40 dB third harmonic
distortion can only be approximated (see para 70)

().

63. For the channel under test, set the con-
trols as follows:-

() On the Record Board set "RECORD
LEVEL" and "BIAS" fully anticlock-

set to give unity gain when the equipment
is used with the input attenuator control set to the
1 volt range. After alignment has been carried
out, however, customers may wish to reset this
control to their own particular need. Proceed
as follows:-

(a) Connect a digital voltmeter to the
output BNC socket of the channel
in question.

(b) Select "+" with the input attenuator
control of that channel.

(c) Adjust "Output Level" control, (see
illustrations on page 29) to the peak
output required in the range 0 to
3 volts.

wise.
HF LIFT 2] 2| 2| MID BAND LIFT
REC.LEVEL o] 2]
BIAS 2]
VARIABLE
ATTENUATOR - °] o] PHASE

31.

N
BAND EDGE LIFT
'REPLAY LEVEL

INPUT
CONTROL

|
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64.

65.

67.

68.

(b)

(c)

()

On the Replay 1 Board set "MID
BAND LIFT" fully anticlockwise, then
rotate 12 turns clockwise.

On the Replay 2 Board turn "BAND
EDGE LIFT" fully anticlockwise, then
12 turns clockwise, turn "REPLAY
LEVEL" fully clockwise.

NOTE: All voltage levels quoted
below in dB are relative to
775mV (0 dBm on most valve
voltmeters) except where other-
wise stated.

Set input attenuator to 1V position.

Connect signal generator to the chan-
nel input, and set to 707 mV (-0.8 dB)
at 1kHz sine wave.

Set "O/P LEVEL" to give an output of
0 dB. The tape should be stopped -
i.e. in the "E-E" mode.

Set input frequency to 37.5kHz.

Record forward at 7% in/s and monitor
the signal output. (The rest of the
calibration procedure is performed in
the "Forward Record” mode).

Turn "BIAS" clockwise until the output
rises to a peak and falls 3 dB below
this peak.

Set input frequency back to 1kHz.

Turn "REC LEVEL" clockwise to give
0dB output.

Set input frequency to 10kHz.

Adjust "MID-BAND LIFT" to give an
output of O dB.

Set frequency to 37.5 kHz.

Adjust "BAND EDGE LIFT" to give an
output of -1.5dB.

Sweep the frequency over the entire
bandwidth and check that the response
measured at the output is similar to
the one shown below.

—I‘j—l-SdB
I
l
i
i
|

37.5kH,

32.

69.

70.

(d)

(b)

Repeat paras 65 to 67 until no further
adjustment is necessary .

Set frequency to 3.75kHz, 2V peak-
to-peak square wave.

Adjust "PHASE" to give the best square
wave output:-

? il = f These overshoots to
be of same
amplitude.

Monitor the channel output with a
Spectrum Analyser or Wave Analyser
(if not available see (f) below).

Set Analyser to 5kHz/div, 100 Hz
bandwidth.

Set input to 15kHz sine wave at
-0.8 dB. Select 30 in/s (forward
record) .

Adjust "REC LEVEL" so that the third
harmonic distortion is =40 dB with re-
spect to the fundamental (15 kHz).

Select 7% in/s. Set frequency to
1kHz. Adjust "REPLAY LEVEL" for
0 dB output.

Repeat (b) to (d) until no further ad-
justment is necessary.

If an analyser is not available omit
steps (a) to (e); select 7% in/s and

set frequency to 1kHz sinewave at

-08 dB. Adjust "REC LEVEL" to give
an output of +2 dB. Adjust "REPLAY
LEVEL" for O dB output. This will

give approximately -40 dB third harmonic
distortion with the tape supplied

(Ampex 797).

Set frequency to 37.5kHz, sine wave,
-08dB. Record at 7% in/s for approx-
imately 60 feet (the counter measures
in feet).

Rewind and replay in the same direction
at 60 in/s. Note the signal output
level.

Record a 300kHz -0.8dB sine wave at
60 in/s and adjust "H.F. LIFT" while

recording until the output level is the
same as in (b)



72, When the above alignment procedure is

complete, the "OUTPUT LEVEL" can be set
to 1volt peak (-0.8 dB) which is the normal setting.
Alternatively the output may be set to any value
within the range 0 to 3V peak for the full rated
input.

Variation of Alignment with Tape Speed

73. The F.M. and D.R. circuits incorporate

switches which select equalization circuits
to ensure that, once aligned at a particular speed,
the alignment is correct for all other standard
speeds. If non-standard speeds are used (e.g.
external speed control) then the alignment is likely
to be incorrect.

74. External Speed Control (See Chapter 2
para 72). Although the tape speed can be
varied anywhere in the range 0.45 in/s to 90 in/s
the signal channels are aligned for the seven
discrete speeds from iz to 60 in/s. Operation of an
F.M. channel at other speeds will cause D.C,
offsets and gain changes which are proportional
to the ratio of the record and replay speeds.

75, Operation of D.R. channels at different

speeds will affect the frequency response
equalization although the mid band gain will be
unaffected.

Alignment of D.R. Calibration Board. (If fitted)

76. The accuracy of the amplitude of Calibra-
tion Board signals is specified as £2%.

To ensure that this accuracy is maintained the

board should be re-aligned at intervals of not more

than one year.

77 Procedure.
rear casting.
ceed as follows:-

Stand the equipment on its
Remove base coverand pro-

(a)  Monitor +9 volt and -9 volt on the
Motherboard with respect to the 0V
test point. Both 9 volt rails should
be set to 9.00 volt by means of RVI
and RV2 respectively, on the Deck
Control Board.

(b) Select % in/s (tape does not have to
be loaded); set Channel 1 attenuator
to "+" (band-edge calibration signal)
and all other attenuators to OFF.

(c)  Monitor output BNC socket of Chan-
nel 1 with counter and oscilloscope.
Signal should be sine wave with no
visible distortion. Adjust RV1 on

33.

CHAPTER 4

Calibration Board to give a frequency
of 4,750Hz £ 5Hz. Check that the
output frequency at other speeds lies
between the following limits.

Speed in/s Frequency (kHz)
&0 285 - 315
30 142.5 = - 157.5
15 A2 - 78.75
7% 35.6 - 39.2
33 1gd1 - 19.9
1= L 9.9

Monitor pin 22b on any Record Board
socket with respect to OV on the
Motherboard (see illustration below).
If using a Hewlett Packard 400E set
range switch to 100mV, and connect
digital voltmeter to the d.c. output
of the a.c. voltmeter. Adjust RV2
on the Calibration Board for a reading
of 707mV on the digital voltmeter .
On completion disconnect the a.c.
voltmeter.
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Select - in/s and set Channel 1 atten-
vator "-" (75band-edge calibration
signal) and with the counter and
oscilloscope still connected to Channel
1 output BNC socket, adjust RV3 on
the Calibration Board to give a fre-
quency of 475Hz = 0.5Hz. Check
that the output frequency at other
speeds lies between the following
limits.
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Speed (in/s) Frequency (kHz)

60 28.5 - 31.5
30 V4250 -, 15,75
15 7l = 7.87
7% b
33 T2815 = 1.9
15 0.91 - 0.99

(f)  Monitor pin 1b on any Record Board
socket with respect to OV on the
Mother Board with a.c. voltmeter and
digital voltmeter as in para 77 (d).
Adjust RV4 on the Calibration Board
for a reading of 707mV on the digital
voltmeter.

(g Switch off and remove test equipment,
replace any signal boards that have
been removed, signal board retaining
bar, top cover and flap. (The top
of the Calibration Board locates on the
lower front edge of the top cover).
Replace the base cover.

Wiring Configuration

78. Colour coding of Interconnecting wires.

When interconnections between sub-assemblies
are made via discrete wires (i.e. not flat-strip
cables), the wires are normally numbered to corres-
pond with the pin numbers they connect. The wire
number is expressed in the form of a colour code
as follows:-

(@) Wire No.

= Black
=  Brown
= Red

= Orange
=  Yellow
Green
= Blue

= Violet
= Grey

=  White

(b)  Wire Nos 10 to 99 are basic pink
wire overprinted with spiral coloured
stripes, the first figure is indicated
by two stripes the same colour, and
the second figure by a single stripe
e.g. Wire No.2l is a pink wire
overprinted with two Red stripes and
one Brown stripe; wire No.55 is a
pink wire overprinted with all Green
stripes.

NVMoONOOLAWN—O
1}

The wires which are numbered in Figs. 46, 50 of
Chapter 5 follow the above code.

34.

72 Numbering of Flat-Strip Cableforms. Many
of the interconnections between sub-assemblies

are in the form of Scotchflex strip cableforms. The

wires are numbered according to the plug/socket pin

number to which they connect.  Counting across

the strip from the red edge the wires are numbered

as follows:- 14, 1, 13, 2, 12, 3, 11, 4, 10, 5,

9, 6,8, 7.
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CHAPTER 5

TECHNICAL

PRESENTATION

it To provide technical information relating to

the equipment as concisely as possible, this
Manual  employs an illustrative format. A written
description of the operation of each sub system will
be found in the block diagrams, while the com-
prehension of individual circuit operation is aided
by splitting the circuit diagram into coloured func-
tional areas supplemented by captions.

2. Figure 1 shows the relationship between the

basic controls and the systems within the
equipment. Figs 2 - 5 describe the operation of
the three main sub systems, namely record/replay,
tape transport and power supply circuits. The
Block Diagrams also act as an index for the indivi-
dual circuit boards they describe.

3. The signal circuits are arranged where possible

in an order which follows the signal path
from input to output. Later circuits cover trans-
port and power circuits respectively.

4. In most cases the board layout and parts

list are presented on the page facing the
appropriate circuit diagram, providing complete
information about the board at one opening of the
Handbook .

5% The equipment interconnection diagrams and
main parts lists are included at the end of
the Chapter.

6. The logic symbols in this Handbook comply

with BS3939.  The chart opposite gives the
equivalent symbols to Mil -STD - 806B for users
who are accustomed to the latter standard.

INFORMATION
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D R. CALIBRATION BOARD
(Fig.s5)

Generates signals at X1 and X0.1
bandedge frequency controlled by
speeds lines. Signals are fed to
D.R. Record board and selected by
+ and - on the attenuator switch.

IS :

DUAL STANDARD F.M, RECORD BCARD (FIG.7)

The input signai is fea to a virwal earth  inpur amplifier.  The input attenuator control

adjusts the feed back of this amplifier to give meximum inputs as given in Chapter 2. The
! inour amplifiers feed into ¢ curreni controlled oscillator the output of which is conditioned

by speed lines and whether or not widebanda i is required.  The output from the head drive

amplifier passes through ‘“fransmission gates', and then to the bias board.

The attenuator control can be swirched 1o "+' or "-" This will provide calibration signals

n. If the attenuator control is switched to REF a reference fone
ncorded o tape for use in tape servo mode.  When the control is set to "off" all
Record Drive and Bias Drive outputs are inhibited.

ar +40% and -40% deviai

Link A con b changed to allow direct recording of F.M. or TTL input signals.

D.R. RECORD BOARD (Fig. 13}

The input signal is fed via an input attenuator to the Record amplifier.  Record Drive
and Bias Drive outputs are inhibited if the Record Power line is LO. (i.e. the Record
button has not been depressed), if the Remote Inhibit line is LO, or for OFF,

The REF attenuator position allows recording of a reference signal for subsequent speed
control during replay in the Tape mode.  The + and - positions select calibration signals
from the Calibration board. Frequencies are upper band edge (+) and & of band edge
().

The Bias Drive controls and provides adjustment of bias level on the Bias board.

Signals are faken from pin 3 and fed to an overload detector to check the amplitude of
the applied signal.

VOICE CHANNEL BOARD (Fig.19)

The outpu! from the microphone unit is fed to the Record amplifier.  An A G.C. circuit
ensures correct recording level The output is fed to the Bias board via the Record
Gate which is enabled by the microphone Talk switch. Depressing the Talk switch

also enables the Bios Drive.

Voice recordings can be made during replay.

IR —

BIAS OSCILLATOR
Fig.22-25

The 2.4 MHz signal from the
Capstan servo is divided by two
and a }.2MHz signal fed to
each channel's push-pull output.
Bias output level for each chan-
nel is controlled by the Bias
Drive on the corresponding Re-
cord board. The record signals
are added to the bias signal via
bias trap, the combined signal
being fed to the Record Heads.

An additional push-pull output
drives the erase head.

REPLAY PREAMPLIFIER BOARD
(Fig.21)

Each replay head output feeds
into identical preamplifiers.
Each has a balanced low im-
pedance input and a gain of
approximately 100dB at 50Hz,
falling at édB/octave for
higher frequencies to compensate
for the replay head characteristic

DUA
The Repl.

amplifier
proportiol
two ways
crossover
run line)
where a

Speed ar
fed into
Oscillate
wideban
oscillatol
widebanc
pro-rata
presentec

The sigl
two am|
correcti
circuits
correcti
ected,

which «
other s

The sig
band p
()
(ii

accordi

:

The ou
the Rey
depress
the mi

A Freqy
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METER BOARD (Fig.27)
An input buffer amplifier drives a pair of peak de-
tector circuits, one connected in the inverting mode
for negative peaks and the other cunnected in the
non-inverting mode for positive peaks.  Diodes are
used tu prevent excessive input voltages causing damage

to the meter.

BIAS OSCILLATOR
Fig.22-25

2.4MHz signal from the
tan servo is divided by two
o 1.2MHz signal fed to

| channel's push-pull output.
output level for each chan-
is controlled by the Bias

e on the corresponding Re-
board. The record signals
added to the bias signal via
trap, the combined signal
g fed to the Record Heads.

dditional push-pull output
s the erase head.

REPLAY PREAMPLIFIER BOARD
(Fig.21)

Each replay head output feeds
into identical preamplifiers.
Each has a balanced low im-
pedance input and a gain of
approximately 100dB at 50Hz,
falling at 6dB/octave for
higher frequencies to compensate]
for the replay head characteristic|

DUAL STANDARD F.M. REPLAY BOARD (FIG.9)

The Replay Pre-amplifier output is passed into a high pass
amplifier.  This amplifier is fed with a variable cuirent
proportional to reference frequency The signal then splits
two ways, one to a threshold detector and the other to a
crossover detector.  After E to € switching (operated by
run line) the signal passes to a squelch detection circuit
where a lack of signal will operate the squelch switch.

Speed and Wideband 1 or Intermediate Band information is
fed into the pulse counter which is used to gate the Gated
Oscillator.  Output from the replay boards consists, at 60in/s
wideband 1 of a monostable waveform containing one
oscillator waveform, at 60 in/s intermediate band or 30in/s
wideband | two oscillator waveforms will be enclosed and
pro-rata for all ranges.  An output impedance of 1k5 is
presented to the F.M. Filter Board.

D.R. REPLAY | (Fig. 15)

The signal from the Replay Preamplifier pass through
two amplifiers which provide midband amplitude
correction and phase correction respectively. The
circuits are switched by the speed lines as the
correction required depends on the tape speed sel-
ected.  Fine adjustment controls are included
which once set for one speed are correct for all
other speeds.

The signals pass to the D.R. Replay 2 card via a
band pass filter of:-

(i) 100Hz to 300kHz
(ii)  50Hz to 300kHz.

according to option requirements.

DUAL STANDARD F.M. FILTER BOARD
(FIG.11)

The signal from the Dual Standard Replay Board

is averaged by a 24dB/octave low pass filter.

The bandwidth is determined by reference
frequency and whether or not wideband 1 is
selected. Flutter compensation is achieved by
subtracting the flutter compensation signal from
the channel signal.  Unipolar restoration is
selected by means of S1 or S2.  The output stage
incorporates a low pass filter to eliminate high

f | ts still remaining.

freq Y

D.R. REPLAY 2 (Fig.17)

Signals from Replay 1 go via a preset level control to an
active filter. Feedback provides high gain at the upper
band edge to compensate for head/tape losses. The feed-
back is switched by the speed lines, and once adjusted for
a given speed is automatically correct at all other speeds.

The Replay E to E Switch selects either the above signal,
or the E to E signal direct from the D.R. Record board,
and depends on the status of the Run line.  Link C
inhibits the E to E mode.

The selected signal passes to the Output amplifier and
thence to the Signal Output socket.

VOICE CHANNEL BOARD (Fig. 19)

the microphone/loudspeaker unit.

A Frequency Response Equaliser gives H.F. lift at i in/s.

- T T T T T T

The output from the Replay Preamplifier passes via the Gain (Volume) control to
the Replay Gate.  Signals are allowed through when the "TALK" switch is not
depressed, and pass to the Replay Amplifier which drives the push-pull output to

FIG.2a
RECORD

Store 4DS/Store 7DS
December 1979
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amplifiers.

disabled.
switch to LOAD.

SPOOL SERVO BOARD (Fig.33)

The tension arm assembly output voltages are proportional to
their respective arm positions.
processes these voltages to provide total and differential

tension parameters, which are then combined in the Spool
Power amplifiers to provide the motor drive currents.
above process is carried out in summing and differential

The Spool Servo board

The total tension parameter is monitored, and if it falls below
a defined level, Stop is commanded, the brake solenoid
released (i.e. brakes on) and the Spool Motor Power amplifiers
Resetting is accomplished by turning the speed

The

DECK CONTROL BOARD (Fig.31)

Provides logic and memory circuits for encoding control signals,
also decoding logic and drivers for the push-button lamps.

Circuits select the Stop mode when the equipment is switched
on, also on receipt of an EOT or BOT signal.

Link H is removed when remote control of the command push-
button functions is required.

The 49V and -9V regulators share the board.

The 4.8MHz crystal oscillator frequency is divided to
give an output of 2.4MHz for the Bias Oscillator and
outputs of 200kHz and 100kHz for capstan speed control.
When in the Run mode the 200kHz signal is divided
according to tape speed selected (100kHz for 60in/s,
50kHz for 30in/s and pro rata).
is fed to the Record boards and alsoto the Servo section
via the selection gate.
signal is fed to the Servo section.
Reference input will override the internal crystal reference;

OSCILLATOR SECTION

1
CAPSTAN SERVO BOARD

(Fig. 34).

This divided reference

in the Fast mode a 200 kHz

|
|
|
|
|
|
|
|
|
An Ex.cinal Speed |

speed of equipment will be variable simply by changing its [

frequency .

will facilitate disabling the local Record Button and Speed
Selector when remote operation is required.

The Local/Remote switch in place of Link 'G' |

|
{
|

Store 4DS/Store 7DS
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CAPSTAN SERVO BOARD
SERVO LOOP SECTION (Fig. 37)

During recording, the reference frequency from
section is compared with the signal coming from
This Tach signal is amplified, squared up, and f
doubled before comparison with the reference fre
phase comparator.  This detects differences in
the two signals and drives the capstan motor ac
correct any error.

During replay the reference frequency can eithe
with the Tach signal (capstan speed) or Tape sic
speed) depending on the state of the control log

In the Fast mode the servo will attempt to achi
(for spoeling) due to the 200kHz signal from th
section.




VO BOARD (Fig.33)

utput voltages are proportional to
ns. The Spool Servo board
provide total and differential

ire then combined in the Spool

{ the motor drive currents. The
it in summing and differential

is monitored, and if it fcll.s below
and 1he 3pool Moator Power amplifiers

:complished by turning the speed

NTROL BOARD (Fig.31)

¢ circuits for encoding control signals,
rivers for the push-button lamps.

iode when the equipment is switched

EOT or BOT signal.

remote control of the command push-

ad .

tors share the board.

L

CAPSTAN SERVO BOARD
SERVO LOOP SECTION (Fig. 37)

During recording, the reference frequency from the Oscillator

section is compared with the signal coming from the Tone Head.

This Tach signal is amplified, squared up, and frequency
doubled before comparison with the reference frequency in the
phase comparator.  This detects differences in phase between
the two signals and drives the capstan motor accordingly to
correct any error.

During replay the reference frequency can either be compared
with the Tach signal (capstan speed) or Tape signal (tape
speed) depending on the state of the control logic.

In the Fast mode the servo will attempt to achieve 120in/s
(for spooling) due to the 200kHz signal from the Oscillator
section.

DS/ Store 7DS
1979

Fig.3a
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~
~
~
~N
\\ .
POWER
L s~ N _ SUPPLY BOAR
MAINS INPUT | 05 ~
ey MAINS 5A A/S + ~
0R | VOLTAGE T N
207-253 1 s
W, e o
N . WITH OVER-
l\\ =1 aoteetion
- - T_T
\\ FIG. 4.
~_ L
~
~N
~N
1
0A N
BATT ERY N SWITCHING
INPUT  11- 32V dc RLAY 1-32v
. ~ A REGULATOR
~ RLA.2 FIG. 39,

ROTE:~ THIS PART OF PS.U. CIRCUIT
[S" FLOATING" W.R.T. CHASSIS

SURGE PROTECTION
CIRCUIT
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MAINS
INPUT

D.C.
INPUT
11-32v

ON/OFF

T

MAINS
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L l‘ ll - |
MAINS | % |
FUSE : _—
103-126V | VOLTAGE 01 | F210A AlS -
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207-253y | 3 D.C.FUSE
C1 —
N o |
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i
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l | SRS |
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|

— 11
A Ay

NOTE - EARTHING OF SUPPLY LINES

SUPPLY INPUTS ARE ISOLATED FROM
THE EQUIPMENT EARTH (CHASSIS). 0V (B)
REFERS TO THE COMMON RETURN LINE
FOR THE INPUTS. OV (A) IS THE COMMON
RETURN FOR THE EQUIPMENT AND IS
CONNECTED TO CHASSIS. THE CIRCUIT
ORAWN TO THE LEFT OF THE DASHED LINE
IS "FLOATING* WITH RESPECT TO CHASSIS.
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CIRCUIT
REL VALUE TOL [ RATING|MFRS, REF. CIRCUIT | VALUE TOL  [RATING|MFRS, REF.
F.M. RECORD BOARD
(Dual Standard) D8920 F.M. RECORD BOARD (Contd)
Capacitors (Dual Standard) D8920
glz . 220 pF 1% 400V |Cat 15368 Resistors
, 22pF 2% 63V |Cat 10191 o
c3 00T4F  |-20% +80%] 100V |Cat 13427 Rl 2k2 5% | AW (RI0222
C4,15 14F 20% | 35V |c166109 Ra 3k3 5% $W|R10332
C5,6,13 47oF 2% v |Cat 11615 R5 1000 5% xW  [R10101
R6 1k8 5% iw  [R10182
cs 1000pF | 10% [100V |Cat 12033 R7,13 200 | 5% AW (R10221
9,10 334F 20% 16V [Cat 163330
cn 47 ,F 2% | 10v |c162470 R 2k2 2% $W R30222
ciz 10pF 2% | 63V |Cot 12030 k9 10k 3% 1w IR10103
16 OIF | 20% | 100V |Cat 14546 R11 1k8 % IWR10182
R12 820 5% tw  [R10820
7 3300pF | 10% | 100V |cat 13130 Ri4,17 100k ) 5% AW [Ri0T04
* Not required if AC is TLO 81CP RIS 2k 5% $W o 1R10223
R16 390 5% Iw  [R10391
RIS 47k 5% Iw  |R10473
R19 4k7 5% Iw  [R10472
Diodes
—DIT Resistor
D18.0% } BAX13 Cat 8406 Lureys
DI7 Light Emitting Di RU1 Cat 15230
ig mitting Diode Cat 14060 RU2 Cat 15234
RU3 Cat 15232
RU4 Cat 15231
Knob
1 off F.M.D.S., D7601/5 Screen
Switch Screen P16745
Screening Board P16737
Integrated
e
Sirevits Switches
AA
e D oons R oo 51-54 D.I.L. Erg Cat 15181
Ac TLO 81CP ot 14374 $5 Reed, Hamlin MSRR-220-
o 30AT Cat 11539
RCA 31005 Cat 11405 S6 Rotary, Attenuator P15831
AD CD40118 5644011
At CD40V3IB 644013 Terminal
[\3 CD4Q464R 3644064 Assembly Vero Cat 13747
AG LF356N iCat 14372
AH RC4558 Cat 14373
Test Probe
Socket Cat 2683
Potentiometers
RVI 50k’ Spectrol 43p Cat 12420 Transistors
RV2 500Q Spectrol 43p Cat 12409 TRY,5 BC1098 Cat 15104
RV3 1k Spectrol 43 p Cat 11930 TR2 2N2369A Cat 15105
RV4 10k Spectrol 64W Cat 14329 TR3 MPS 3640 Cat 13209
TR4 BC308 Cat 11977
TR6 ZTX 550 Cat 13629

Store 4DS/7DS
January 1982
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RE -RECORD 5
LINK RU3
il A ™
PLl -REFom——— c3 RU3
LINK A‘%‘:—ll $ S5——m7
. I 5 {1
0-01 10k
B
RU3
™M
A
ovL

INPUT “AMPLIFIER
YARIABLE GAIN

Cokiron 1
#4 RUI
J ENABLE ik

CURRENT: CONTROLLED 0SCH
+8v

y.07

-‘BJA)OIDIE glq\)(ll

084 D10
Y Daxiadk BAX1

Cid

ov
OVERLOAD: LIMITING

LOGIC INTEGRATED CIRCUIT
SUPPLY
INTEGRATED CIRCUIT | DESIGNATION +5V OVL vee
CD40538 AA 6 8 7
CD401038 AB 16 8
co«0n B AD 14 7
CD40138 AE 14 7

FULL ‘SCALE OFFSET SELECTION

For calibration and unipotar. recofding.

L5 i
RU2 RU2
22kk 22K4

2 +9v. 3

POSITIVE NEGATIVE:

LINEAR AND CMOS INTEGRATED CIRCUITS
INTEGRATED CIRCUIT SUPPLY
H
ul DESIGNATION +9V -9V
CA31005
OR AC 7 4
TLOBICP
LF 356N AG 7 4
RC4558 AH 8 &
CD4066B AF 14 7
00 s e
18 +8V o
TPe. +9V
8 |
21 ¢ 82
ovs 1 (\rREF
cio
17 IJS
-9V
A ]
13 QOFF‘
16
=1 " INPUT “ATTENUATOR
o CONTROL
19
ovL

Store 4DS/7DS
January 1982
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BAXI3

I
1 e

POSITIVE

04

NEGATIVE

BAND SWITCHING

Not titted «f ACis TLOBICP

HEAD ‘DRIVE

AMPLIFIER
AND FILTER

BAX13[BAX13

SPEED "y 17y 3% 7% 15 30 60
P2 SREEC SIS B e e s
PLI PLY
r'"oﬂc“‘ L pL o meTER
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[ 3 PL1 PEAK OVERLO
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CURRENT CONTROLLED OSCILLATOR [
LKC
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3 RS
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FREQUENCY SELECTION 117 Cé
13
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2 @ 1PL
D7
l[annq:ggxu oV
08 010
¥oaxish Baxis ! SWe
v Re (TEST PURPOSES
OVERLOAD: LIMITING g SO0 rerrrn ONLY)
10k
1Ps
™
FULL SCALE OFFSET SELECTION ovL : =
For calitiration and unipolar. recording . WIDEBAND 1 — 1k8
INTERMEDIATE % C12 Fitted 1t ACis CA3100S

12

| "WARNING
THIS BOARD CONTAINS M.0,S, DEVICES.

| PLY

RECORD
POWER

ove !
¥5v AR

INH_Vss: Vee
6 12 7

+5V ovL
“9V.

Py HEAD ORiVE

13

WIDEBAND 1

017
RECORD
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TR6
ZTX550
R13
220
\\
ov

r R19
Lk7
ovL

PL Y BIAS DRIVE

FIG.7
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CIRCUIT MFRS. REF. CIRCUIT MFRS. REF.
REr VALUE TOL | RATING|™ Qi REF VALUE TOL | RATING{ " No
F.M. REPLAY BOARD D8283 F.M. REPLAY BOARD (Contd) D8283
(Dual Standard) (Dual Standard)
M Resistors (Contd)
Cl,4 330pF 23% 0V Cat 12731 R13,38,41 4k7 59% Iw R10472
c2 2200 pF 23% | 30V | Cat 12328 R17 125 5% W R10123
c3 220 uF 20% 3V | Cat 13398
cé 47 uF 20% | 10V | C162470 R19,24,31, } 10k s | tw | r10103
c7 220 pF 2% | 63V | Cat 10357 32,33,40,42 °
R21 100k 5% W R10104
C8,20 470 pF 10% [100V | Cat 12032 R23 7k 5% 1w R10473
4 100pF 1% 400V | Car 15367 R25 46k4 0.5% | iW | Cat 15343
C10 100 pF 2% {100V | Cat 16003 R26 18k 26 | 3w | Rr3o1s3
cll 10uF 20% | 10v | Cl162100 R27 28k oo 1w R202802
C12 2200 pF 10% |[100V | Cat 18175
R28 4R7 5% IW R10479
Ci13,18 47 pF 2% 63V Cat 11615 R29 14k 0.5% 1 Cat 15342
C]4,]5,]6 33uF 20% 16V C]63330 R30 'l k5 2% %W RSO] 52
R34 1k5 5% Iw R10152
R21 5k1 2% iw R30512
) R36 5k6 2% W R30562
Diodes R37 100 5% Iw R10101
D1-7 BAX 13 Cat 8406 R39 2k7 2% iw R30272
R43 ™ 5% W R10105
Integrated Terminal
Circuits mly
AA CA31005 Cat 11405 P1-7 Vero Cat 13747
AB LF357N Cat 15387
AC LM319K Cat 14379
AD SN74LS86N Cat 11408
AE SN74LS132N Cat 14041 Transistors
AF,AG SN74LS193N Cat 11409 TR1, 11 VNIOKM (FET) Cat 15101
AH SN74221N Cat 14386 TR2,3,4,9, 1| sc 237 | Cat 11978
Al SN74LS73N Cat 14048 10
AK SN74LS74N Cat 15073 TR5 J112 (FET) Cat 10540
TR6,7,8 177 (FET) Cat 13967
Potentiometer
RV1 2k Cat 11936
Resistors
R1 2k7 5% iw R10272
R2 3k3 5% iw R10332
R3,14 560 5% W R10561
R4 15k 5% Iw R10153
R5,6,12,15, N )
1822 } 470 5% W R10471
R7,8 8k?2 5% IW R10822
R9,16 10 5% IW R10100
R10 56k 5% IwW R10563
R11 Tk 5% W R10102

Store 4DS/7DS
January, 1983
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CARRIER

FREQUENCY

1oL | raTing| MRS REF:

\Y BOARD (Contd)] D8283
dard)

5% W R10472
5% iw R10123

5% W R10103

5% Iw R10104
5% Iw R10473
0.5% | iw Cat 15343
2% Iw R30183
1% lw R202802

21y
L § izﬂ’ F‘

.

»
7

TP5

-
“ R24
& o

5% Iw R10479
0.5% i Cat 15342
2% W R30152
5% Iw R10152
2% Iw R30512

2% iw R30562
5% W R10101
2% Iw R30272

5% Iw R10105 "7

Cat 13747

FET) Cat 15101
Cat 11978

Cat 10540
Cat 13967

FIG.8 F.M. REPLAY BOARD - LAYOUT
(DUAL STANDARD) D8283
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INPUT
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ovs
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ovi

THRESHOLD DETECTOR.
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E TO E SWITCHING.
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does -
at AC
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‘ ovL
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E s THRESHOLD LATCH
r AK8 goes low when's
dou mt reach U\ushold
tACY, FREQUENCY DOUBLER: 2
5 P3
AD 1 10
12 R6 AD
2 9
A 1 l o PR g il}s
i AK <L)
220p
ovL A1 il
CK oL Q
BB
E TO E SWITCHING.
EtoE suglnal mucud
when run line is fow.
Renlcny7 swndl disabted
CROSS OVER at AC7.and AC2. 53 45V
DETECTOR:
P4 R24
45V o 19 10k
RIZ | TP2 3AD _E{‘-‘(S 9
AP 470 10|" 2[ PR ]S AE
st LS > 3f SQUELCH
3 Ck )
3;/2 R11 *-‘/z DETECTION
[l +5v < 8f% | CROUIT.
1k AE R23 I
R9 RN a7k
10
TRN
VNIOKM
ovicolsmmmmnl b ek Re N i e
+5V.
ot o RV SQUELCH SWITCH +9v
Started by everyl 4k ::m'gs are n“on-
1840 ersting... B * sabelcn aflled : ompur FILTER (Low PASSI
5k1 5K6 :
€10 1q=
53 s,"!?;'(“"’7 1 5’,,0
CLRGIS WA CLRg] 2__,: K
. AR B 10 8 SR
o] LI 0 Y o K R30I
5 B etvaed auTPuT
B0 Tk
ovL
+5v oy
s sk S LINEAR INTEGRATED CIRCUITS
i (‘URﬁENT SWITCH: INTEGRATED SUPPLY
1k Z and:: ccr DESIGNATION 4pqil  -Rail
1 £ Jed R D R i “into: oulp\ﬁt hllev Zero CA3100S AA 7 4
L0 oy2 Up L0 oyl2 outplawhea: mark-space (FI57N AB A 7
AG - awlB kg AR ey 13 LM319 AC 5 10
1411 g % 15 1 [10]9 PULSE GOUNTER
3 2 3 lines preset
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CREUIT | vaLue | ToL | RATING| MRS REF- CREUIT | varue | Ttou | rating| MRS REF
F.M. FILTER BOARD pei74 F.M. FILTER BOARD (Contd) | D8174
(Dual Standard)
(Dual Standard) OUTPUT
Capacitors Resistors LEVEL
C1,15,16 22, F 20% (VA% C162220 R1 220Q 5% IW R10221
C2,3 ”56‘pF 1% 30V Cat 14649 R2 560Q 5% Iw R10561
c4,5 1611 pF 1% 30V | Cat 15865 R3 150k 5% Iw R10154 C17—
Cob 290 pF 1% 30V Cat 15864 R5 470Q 2% W R30471
Cc7 308 pF 1% 0V Cat 14648 R6 3k3 2% W R30332
C8,9 3891 pF 1% 3V Cat 15866
C10,11,12 IO#F 20% 16V C163100 R7 ™ 5% X R10105
C13,14 '47UF 5% 100V Cat 12729 R8 820k 5% IW R10824
7 47pF |5 .250F | 63V | cat 13713 R9 6k19 1% 5 R206191
Ci8 .001 “F 10% 100V Cat 12033 R10,17,18 1k 5% x R10102
Cci19 100 pF 1% 400V Cat 15367 R11,12 102k 1% W R201023
C20 ']P-F -20% +80% 100V Cat 12321 R13 11k3 1% ;?W R201132
C21,23 47, F 20% 10V C162470 R14,16 39k 5% ) R10393
R15,21 10k 5% r W R10103
C24 .022 UF 10% 100V Cat 13646 R19 680 5% FW R10680
C25 390 pF 10% 100V Cat 13396 R20 Select on Test
C26 220pF 2% &3V Cat 10357
R22 100k 5% W R10104
R23 4k7 5% W R10472
R24 6k8 5% W R10682
R25 30k 5% W R10303
Cover Dust Erg Switch Cover DS16A Cat 13060 R26 1k8 5% W R10182
R27 3k 48 1% W R203481
R30 10k 2% W R30103
Diodes
D1-D4 Mullard BAX 13 Cat 8406
Resistor
Arrays
Integrated RU1 Bourns Cat 15330
Circuits RU2 Beckman Cat 15332
AA Texas 7415221 Cat 14047 RU3 Cat 15331
AB Texas TLO8ICP Cat 14374
AC Texas TLO74CN green spot | Cat 15384 Socket, Integrated Circuit
AD RCA CA3127E blue spot Cat 14377 4 off Cat 12795
AE,AG RCA CA3127E blue or yellow Switch
] I spot Cat 14377 2witches
AF Texas TLO74CN red spot Cat 15385 S1,52 DIL Erg Cat 14210
S3 DIL Erg DS16A4-2 Cat 13104
S4 Reed, Hamlin, MSRR-220-30AT Cat 11539
Potentiometers
RV1 Tk Spectrol Cat 15350
RV2 5k Spectrol Cat 12402 .
RV3 10k Spectrol Cat 15351 Terminal
Assemblies
TP1,5 Vero Cat 13747

April, 1982




Sw
RATING MFP}E‘.OREF.

& A S
s b Beckman .
) (Contd) | D8174 ‘ B s Bl "‘s#eéﬁaﬁjx
OUTPUT f i T DG , :
LEVEL
1w R10221
iw R10561
Iw R10154 C17—
Iw R30471
Iw R30332
Iw R10105 _
w R10824 :
= i
iw R206191 b i - o Py : w
L s LSRR R S i iﬁ"e 4
iw R201023 5 - , :
) ‘ el | f
W R201132 ‘
iw R10393
w R10103
Iw R10680
Iw | RID104 : ;
Iw R10472 L . ‘ : ; ‘
W R10682 >
Iw R10303 RV1 and RV3 are Factory Preset
Iw R10182

SW1 Unipolar Negative

W R203481 SW2 Unipolar Positive
w R30103 Note:-  These switches should be to
the same setting as those on
the Record Board.  This will
re-consitute the signai to that
at the input to the equipment.

Cat 15330
Cat 15332
Cat 15331

Cet 12795

Cat 14210
-2 Cat 13104
R-220-30AT Cat 11539 4|

o

Cat 13747

FIG.10 F.M. FILTER BOARD - LAYOUT
(DUAL STANDARD) D8174




INPUT 13
FROM 'Sy

FM REPLAY
BOARD

TWO POLE LOW PASS FILTER
Double -integrator loop having two: pole
low.pass response.

Bandwidth is proportional to control

currents in transistor AQD.

RU1

8

RUL

Nk 23k

21
L7

ovs

MONOSTABLES"

Produces preset width puise

for each cycle of ‘reference frequency.
at m(erme‘ﬁg!c band Produces two
pulses at W.B:1 3

Bandwidth R26 Qain match
LI g 5V CURRENT SWITCH IkB[] (a.c.to dic)
B AND' TEMPERATURE e
] : COMPENSATION
l K3
C2u
022 o . 5
ovs =3 ‘AC
33l 6ki9 €20 TLO74 B -
T o1 Sly
g 44—t 0203 o4 :
BAXI3 RN >
BAX13 BAX13. | BAXI3 AB ]
R27 R22 3| 108 RS R7
IK48 100K 470 M
. D.C.
# R20 Set on test R20 RESTORATION
in the range B2k to 270k | [SOT #% 3
LEVEL SHIFT. _;L
way AND CURRENT ) e
RZ1 AVERAGING 5 T
R23 -
k7
-
ovL o
d.c. component
injection.
d ¢ path
TRANSISTOR PACKAGE
SUBSTRATE
rove - TYPE | DESIGNATION | DOT COLOUR | ConnecTion
ov 2l 0 CA3127E | AD Blue 5
cn CA3127E| AE, AG Blue or yeliow] 5
17 10
-9y e T10,
16 n ) ’
oV em—y > FLUTTER
€12 REF WIDEBAND 1 il
oV T, SELECT OMP OUT

Store 4DS/7DS
Januvary 1982




5§ FILTER

fing two pofe.

to control

TWO ‘POLE  LOW PASS FILTER

Oouble integrator 100p having two pole
low pass response.

Bandwidth is proportional to control
currents .in transistor AD.

+3v

RY
220

1 )

RUI
Nk

Te 9

RUY
33k

RU1

RUY

UNIPOLAR DIFFERENTIAL
RESTORATION AMPLIFIER
o Subtracts tlutter compensation
$9y signal from channel sgnal. -
R26 Gain match b
1k8 {a.citodc) 2
RV
R6 1k $2: R
UNIPOUAR
o POSITIVE
P5
6
AC 4
TLOT4 ¥
s|CN
&
8
“OUTPUT BUFFER
RS R7 :
470 M
e |
0.C UNIPOLAR
RESTORATION NEGATIVE
3 b
1 -LCIA
2 oA RS LOGIC INTEGRATED CIRCUITS
: INTEGRATED SUPPLY
o & DESIGNATION |y >YFPNo
C"; ‘Ezl TULS22IN AA 16 8
047 :_(2?;5
d.c. cornponent
injection.
LINEAR INTEGRATED CIRCUITS
d.c. path
INTEGRATED SUPPLY
Fosts DESIGNATION |, 2P Fir
081 AB [ .
TRANSISTOR PACKAGE TLOT4CN ac “ "
TLO74CN AF 4 n
TYPE [DESIGNATION | DOT COLOUR | SHBSTRATE
® AC 1s TLO74CN greenspot
CAM27E| AD Blue 5 AF is TLOT4CN redspot
CA3127E| AE, AG Biue or yellow 5 (Selected on test)
2 22 3
FLUTTER  METER FLUTTER
COMP OUT COMP IN

.CIL

22

R2
560

v

20 O/P 10
BNC

FIG.11

F.M. FILTER BOARD - CIRCUI
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CIRCUIT MFRS. REF. CIRCUIT MFRS. REF.
REFU VALUE TOL |RATING 0 REY VALUE TOL  [RATING|™ '\ig
D.R. RECORD (Contd) | D7737
D.R. RECORD D7737
I —— Resistors (Contd)
Capacitors R20 1k8 5% Iw R10182
c1,3 1.04F 5% 100V | Cat 13708 R22,28,37 15k 5% aW | R10153
r " 1
c2 220 pF 2% 63V | Cat 10357 R24 10k 5% aW R10103
C4,5 33pF 20% 16V | C 163330 R32 M 5% Jl;w R10271
cé 4704F |10 +50% 6.3V | Cat 13655 R35 478 5% aW | R10470
c7,8 6.8uF 20% 16V | Cat 14212
C10,12 0.1uF 5% 250V | Cat 14252 L
c 2200pF 10% 100V | Cat 13646 Resistor
ci13 10pF 2% 63V | cat 12030 Array
Co A7uF 20% 6V Cat 13433 R1 to R8 are replaced by
RU1 on later boards.
Diod
iodes RU1 Cat 15336
D1-4,6,7 BAX13 Cat 8406
D5 L.E.D. (light emitting diode) | Cat 15103
Sockets
2 off Testprobe socket Cat 2683
Potentiometers
RV1 1000 Cat 12408
RV2,4 Tk Cat 11930 .
RV3 5k Cat 12402 Switches
RVS 50k Cat 12420 S1 Switch P15831
Knob D7601/3
S2 Switch, reed Cat 11539
S3 Switch,slide, Siemens Cat 14653
Resistors
R * 84740 0.5% Iw Cat 12343 )
R2 * 70950 0.5% Iw Cat 12344 Terminal
R3* 23130 0.5% W | Cat 12345 Assembly
R4 > 10880 0.5% oW Cat 12346 3 off Vero 22436 Cat 13747
R5* 625.60 | 0.5% W Cat 12347
R6* 203.70 0.5% TW Cat 12348
R7 * 100.9Q 0.5% W Cat 12349 Transistors
RS * 100.30 0.5% oW Cat 12354 —
R9,R34 100k 5% W R10104 x;gﬁ :gggg gof HZ;;
R10 8k2 5% w R10822 3 at
7 5 TR7 E112 F.E.T. Cat 10540
R 33k 5% iw | R10333 TRE 7z Cat 13967
';;2'23'25'26 4k7 5% 1w | R10472
R13 2k4 5% 1w R10242
R14,30,33,36| 2700 5% W R10271
R15,21,27,31 2200 5% W R10221 Switch 3 and RV5
R16 1009 5% W R10101 Customer Option
R17 100 5% AW R10100
R18 5ké 5% iw R10562
R19 1k5 5% W R10152

Store 4DS/7DS
August 1980

FIG.




|

VALUE | TOL |RATING| MRS REF-

D.R. RECORD (Contd) D7737

»ntd)
1k8 5% W R10182
15k 5% w R10153
10k 5% Iw R10103
™ 5% Iw R10271
47Q 5% W R10470
Rt to R8 are replaced by
RUT on later boards.
Cat 15336
Testprobe socket Cat 2683
Switch P15831
Knob D7601/3
Switch, reed Cat 11539
Switch,slide, Siemens Cat 14653
Vero 22436 Cat 13747
8C308 Cat 11977
BC237 Cat 11978
E112 F.E.T. Cat 10540
E177 Cat 13967
Switch 3 and RV5

Customer Option

INPUT
ATTENUATOR
RECORD

EVEL
H.ELIFT

L
BIAS

NOTE:-  Switch 3 Positions.
Position 1, Left Position, Switched Attenuator.
Position 2, Right Position, Variable Attenuator.

FIG.12 D.R.RECORD BOARD - LAYOUT
D7737



INPUT

ATTENUATOR
(of]
INPUT 20 01V L
from I/P socket ) Oy
1
K S3b *
o

i
f
[
¥*
Variable RVS
Attenuator 5ok

LINK1

+9Vv
R1&
270
c7
1k

RIS 100

RU!
1088
H 3
:E Ny : :
RUI D3 02::
b B
6256 AX13:[BAXI3 .
SV G J S 18-
70— 5k6
INPUT . :
R PROTECTION -
203 DIODES : ;
; 10V 52 ; R19
i I o 1K5
=gV
RECORD “AMPLIFIER
Band edge 228
From Calibration ==
Board)
18
Sand edge — 10 -
R9 3
t : B
REF wa ‘ e
i “rom Capstan Servq) 100k
oard RI0
C2
8k2 OFF
220p o (A‘r
ov ov
18 S3a *
oV m_—p 4oy ol
C4
21 33 _
OV SIGNAL OV SIGNAL D. No DIFFERENCE MODEL R24
c5 10k
V7 33 « RV5 NOTFITTED
-9V -9V S3 NOT FITTED
DI737/1 1 INKS 1, 2 FITTED
16 LINK 3 NOT FITTED
+5V -—:—* +5V
co RVS FITTED
19 47 S3 FITTED
oV LOGIC -L_. oV LOGIC D.7737 2 LINKS 1.2 NOT FITTED ST. 4DN
LINK 3FITTED
SUPPLY DECOUPLING
RYS FITTED
D.773%3 |S3 FITTED
LINKS 1,2 &3 NOT FITTED

Store 4DS/7DS
August 1980




+9V

R1&
270

-
v

h
TP2 __og,‘_—ﬁ METER LINE
’ L
: s £ TOE SIGNAL

HEAD ORIVE
(Tn bias board)

g

RECORD 'AMPLIFIER

1
J S
=
o
~8

13
. — @ B|AS DRIVE

R25 {To bias board)

K7

TR

DIFFERENCE MODEL

TRITTED
FITTED

2 F(ITED
{OT FITTED

iTED
[ED
[2 noTFiTTED ST. 4DN
FITTED

'TED
ED
.2 L3I NOT FITTED

 RECORD & BIAS
Arss ENABLE CONTROL
100k

OV LOGIC -9V

BC2378:

2

= REMOTE INHIBIT
R24 (From Remote Soc
or Voice Channel)

]
———amw RECORD POWER

FIG.13
D.R. RECORD BOARD - CIRCUIT




CIRCUIT VALUE TOL RATING MERS. REF.

REE NO
D.R. REPLAY 1 D7734

Capacitors
c1,3 33 uF 20% 16V | C16330 TP3
c2 0.1 F 10% 35V | Cat 13782
C4,10,11 47 F 20 % 10V | Cat 13433
C5,6 0.1,F 10% 250V | Cat 14256
c7 220 pF 2% 63V | Cat 10357
C8,9 330pF 2% 63V | Cat 13714
C12,13,19,20 592 pF 23% 30V | Cat 14213
C14,21 1850 pF 23 % 30V | Cat 14214
C15,22 4350 pF 25% 30V Cat 14215
C16,23 9350 pF 2% 30V | Cat 14216
C17,24 19350 pFf 21 % 30V | Cat 14217
C18,25 39400pF 23 % 30V | Cat 14219
Integrated

Circuits
AA, AB SN7416 N Cat 12098

Potentiometerd

RV1 10k Cat 1931
RV2 5k Cat 12402
Resistors

R1 150k 5% w R10154

R2 2k2 5% W R10222
R3,20 6k8 5% W R10682
R4,6,11 1k5 5% Iw R10152
R5,7,13,21 2200 5% W R10221

R8 1k2 5% W R10122
R9,10,15, 1

35.36,37 } 10k 5% i W R10103

R12 6800 5% T W R10681
R14,16,19 1k 5% W R10102

R17 33k 5% W R10333
R18, 34 4k7 5% Iw R10472

R22 - 33 2M2 5% W R10225
R38, 39 47k 5% Iw R10473
Terminal

Assemblies

TP1 - 3 Vero 22436 Cat 13747

Transistors

R1,3,6, BC 308B Cat 11977
I 4' 5, ’
Igz 8} BC2378 Cat 11978

R7,9 E177 Cat 13967 FIG.14

Store 4DS/7DS
January 1981




Store 4DS/7DS
January 1981

PHASE MID BAND

LIFT
TP2

TP3

FIG.14 D.R. REPLAY 1 BOARD - LAYOUT
D7734




SIGNAL - INPUT

(From reptay
preamplifier:)

MIDBAND LIFT

(For variations in head
characteristics)
RVI1

R2

YiiC2
0
i | >
041
TR2
R35 R34 R36 R37{ IR1
ok Laa Lhow LhocL] pc2am - :
1
TR7 B
ET7 o BC237B.» =
\ TR9
| ENVTT
TR8 TR10
BC237 BC237
B
R38 []R39 f R4
(Y43 47k kS :
=gy
INpUT PILTER MIDBAND AMPLITUDE CORRECTION PHASE
Qe Non-inverting amplifier has approx. unity CORRECTION
gain ‘at low frequencies . Compensates for
Mid-band transition to approx.+20dB gain  phase shift in
(depending on:setting of RV1). +20dB gain replay circuits:
maintained at frequencies above transition
point .

"ECU ICM IC1'5 I(216 ICW IC18 l =C19 Cc20 I']"(721 'LCZZ
592pF 1850pF: | 4350pF |- 9350pF | 19350pF | 39400pF I 592pF ov 592pF | 592pF | 1850pF {4350p}
+5V +5V +5V +5V +5V +5V oV +5V +5V 15V

R22 R23 R24 R25 R26 R27 R28 R29 R-BJ
2M2 2M2 2M2 2M2 2M2 2M2 M2 2M2:1- L [2M
AB M8 ABQI0 ABQIZ AAY8  AAQI0 AA AB K6 ABOL ABHK2 A
9 1 13 9 1 5 R R
TRANSITION FREQUENCY PHASE coaRecnon\
SELECTORS FREQUENCY: SEL
Frequency depends ontape Frequency at:which
speed selected: starts depends on tcp 51
: selected.:
REF No. DIFFERENCE USED ON
C5,C6 = 0wF STORE 4DS/7DS
D7734/1 AA AB=SN7416N
C5,C6,= 0-22uF STORE 4DN
D7734/2 |AA AB= SN7416N |STORE 4DS/7DS
(OPTION)
C5,C6 = 0-1uF
D7734/3 STORE 14DS
AA AB= 8T94A

Store 4DS/7DS
January 1981




+9V

Cc5
- 13 SIGNAL OUTPUT
BC2378 (ToReplay 2)
TRL
B8C237B
P ~ 9V R nas R3aas
ORRECTION: "PHASE BAND PASS FILTERY¥
pprox.-unity CORRECTION Passband  50kH5 ta 300 kH3
Compensates: for : :
x.+20dB gain ‘phase shift in
-+20dB gain replay circuits: 18
ove transition 1OV < ; +ov
C1
cis cn c19 jV-czo 'chv 'chz ‘cha 'Lc,za "chs +5V < -
= 39L00pF| 592pF oV I 592pF | 592pF | 1850pF | 4350pF | 9350pF [19350pF | 39400pF 07 19
5 TN +5V SV [ 45V | 45V OV qmemmmg T -
R27 R28 R29 R30 R31 J:CS 21 POV
2M2 M2 | | Jom2 M2 | | ]2M2 T 33 -
i 1
AB N6 ABQL ABH2 AABE AAQL AAY2 —9V €= FLUSIY
5 3 1 5 L4 IS/ISW
= 178
6 .3
E > gSPEED
wmm 72 DTINES
8
—am 15
— 30
: 10
900 90000 - 60 )
PHASE CORRECTION
FREQUENCY:SELECTORS:
Frequency at which correction
starts depends on tope speed
selected,
Store 4DS/7DS D.R. REPLAY 1 BOARD - CIRCUIT

January 1981




CIRCUIT ) MFRS. REF.
REF VALUE TOL RATING NO
D.R. REPLAY 2 D7689

Capacitors
C1 592 pF 2%% 30V Cat 14213
C2,6 1850 pF 23% 30V Cat 14214
C3,7 9350pF 23% 30V Cat 14216
C4,8 39400 pF 23% 30V Cat 14219
C5 470 pF 23% 30V Cat 14632
C9,12,15 47 uF 20% 10V Cat 13433
c10 47 pF 2% 63V Cat 11615
C13,14 33uF 20% 16V C163330
Diodes
D1-D3 BAX13 Cat 8406
Integrated

Circuits
AA,AB SN7416N Cat 12098
AC LM318H Cat 9982
Potentiometers
RV1,3 10k Spectrol 43p Cat 11931
RV2 20k Cat 14327
Resistors
R1,5 12Q 5% Iw Cat 14168
22’3’ 46,7, 2M2 5% iw Cat 9725
R9,27,34 2k?2 5% IW Cat 8903
R10 4k7 5% Iw Cat 8886
Ril122L 0| ke 5% W | Cat 8989
R13,32 5k6 5% Iw Cat 8898
R14,28 220Q 5% W Cat 8889
R15,16,20 o N
24,26 } 1k 5% Iw Cat 8888
R17 1k2 5% iw Cat 8909
R18 18k 5% iw Cat 8897
R19 820i: 5% Iw Cat 8917
R22 680Q 5% Iw Cat 8892
R23 3k3 5% IW Cat 8981
R33 680 5% Iw Cat 9972
R36 10Q 5% IW Cat 8899
R37 100k 5% Iw Cat 8884
Switch
S1 Switch |- reed Cat 11539
Terminal

Assembly
4 off Vero 22436 Cat 13747,
Transistors
TR1, TR8 N7z Cat 13967,
TR2,5,6 BC2378B Cat 11978
TR3,4,7,10 BC308B Cat 11977,
TR9 EN12 Cat 10540

B |

Store 4DS/7DS
Janvary 1982

OUTPUT
LEVEL

LIMK TO INHIBIT
E-E SIGNAL

FIG.16




OUTPUT REPLAY BAND EDGE

LEVEL LEVEL  LIFT
! N
— T -

Dl HEPL AY 2 < éve

TP1

LINK TO INHIBIT |}
E-E SIGNAL

FIG.16 D.R. REPLAY 2 BOARD - LAYOUT
D7689

Store 4DS/7DS
Janvary 1982




E ~ESIGNAL ,

(Fromrecord mamp—— ——— _
board |

AMPLIFIER

+3V

Provides high gam ‘at
upper band edgeto

: compensutelor headﬂupe %

Ry R19
: 820
R3 2%

losses, approx.unity: gam
cat othet frequenus i

SIGNAL INPUT
(Fromepl 1} -

wE
J177

>l vput
GATE
Input shorted

IoOVmE E
mode

TRINY
BC308B

TR2

—XBC2378

- Ri12

R

6k8

25

Store 4DS/7DS
August 1980

FEEDBACK SWITCHING CIRCUIT

| As signal bandwidth varies with tape speed,

the amplitier feedback characteristics
| are switched by speed lines to ensure
correct response at all speeds.

S

|
-

= —




+3V

R19

1+

gy

"FEEDBACK AMPLIFIER
RV2
20k

e

: .v def dvl‘}n' ‘onstatus’
1PFELR3N“h© 3

R28
1@ 1r2
220

PEAK :
- BAND EOGE LIFT

—a o - METER

RV
10k
o

GAIN'

20 SIGNAL O/%
(TO BNC
SOCKET}

18
< - ¢G5V
Lo
=33
16

< +5V
zLClS
47
21

19 WY
=

A

-9V
SUPPLY DECOUPLING
BSLE P
- 18
- 3% | sPeeC
e e J 7Y2 ( LINES
-8 15
| = FEEDBACK SWITCHING CIRCUIT o =
As signal bandwidth varies with tape speed, —
the amplifier feedback characteristics

are switched by speed lines to ensure I
correct response at all speeds.

— = o

FIG.17

D.R. REPLAY 2 BOARD - CIRCUIT




CIRCUIT REF VALUE TOL. RATINGMFRS .REF.NO
VOICE CHANNEL BOARD D8923/3

Coapacitors

Cl 10 pF 20% 16V Cl63100

c2,9 47 uF 20% v | Cle3470

C3 0.01 pF {+80%-20% 63V 128738-188-09

C4 2.2 pF 20% 16V Cl163229

Cc5 4700 pF |+80%-20% 63V |28738-184-09

Ccé 22 pF 20% 16V Cl63220

Cc7 0.015 pF 5% 160V Cat 4169

C8 0.1 pF 10% 100V Cat 13431

C12 220 pF  H80%-20% 63V | 28738-129-02

Cl3 | pF 20% 35V Cl66109

Cl4 10 pF 20% 35v Cl166100

Diodes

D1,2 BAX 13 Cat 8406

Heatsink

| off Redpoint Cat 14012

Heatsink Insulator

I off Cat 12279

Integrated Circuits

AA RC4558 Cat 14373

AB CD4053 5644053

AC TDA2030H Cat 14972

Potentiometers

RVI see Potentiometer Assemblies below

RV2 1K 10% Cat 11930

Potentiometer Assemblies

Type 1

Bracket P 14290

Potentiometer |50K log 20% Cat 16517
RV1

Knob D 7602/2

Type 2

Bracket P 17736

Potentiometer |47K log 20% Cat 16516
RV1

Knob D7601/4

CIREUIT | VAlUE | TOL. |RATING|MFRS. REF.  NO.

Resistors
R1, 11 47 5% Iw R10470
R2 1k2 5% Iw R10122
R3,4,7 100k 5% iw R10104
R5,6,1516 2k2 5% Iw R10222
R8 1k5 5% W R10152
R9 6k8 5% Iw R10682
R10 820 5% W R10820
R12 4k7 5% W R10472
R13,19 10k 5% IW R10103
R14, 47k 5% W R10473
R17 33k 5% W R10333
R18 22k 5% Iw R10223
R20 3k9 5% Iw R10392
R21 100 5% Iw R10101
R22 4R7 5% IwW R10479
R23 22 5% W R10220
R24 IM 5% W R10105
Switch
S1 Siemans

(C42315-A68-Al) Cat 14653
Transistors
TR BC2378 Cat 11978
TR2 BC3088 Cat 11977

Store 4DS/7DS
Sept. 83

FIC




LUE TOL. RATING|MFRS.  REF. NO.
5% W R10470

(2 5% W R10122

0k 5% iw R10104

12 5% IW R10222

:5 5% Iw R10152

:8 5% W R10682

0 5% Iw R10820

.7 5% W R10472

k 5% W R10103

k 5% Iw R10473

k 5% Iw R10333

k 5% W R10223

(9 5% W R10392

0 5% W R10101

7 5% Iw R10479

! 5% W R10220
5% W R10105

nans

15-A68-Al) Cat 14653

378 Cat 11978

08B Cat 11977

[
[} AB
>
@

Ci
Ri4
i
QAN
o RV1 D L S 5
\[Ea] TOuU |= R16
11 R24
m TR2 4
14 L_ C13
u|Mfq,
=] N N x|x|= B
20 4
- AA
b ) c2 ‘E
R6
RS -
R10 40
R17 R19
mRai Ri8
4 C8
[0 )
€ 8
cs
>
«
-d
(8} 4
N J L

FIG.18 VOICE CHANNEL BOARD - LAYOUT

D8923/3




RECORD AMPLIFIER

MICROPHONE 21 R2 [~ ap 7]
INPUT —_ =3 R10 5| - 1
{FROM DIN SKT) Tk 2 -} ‘ =
820 4| |
[ |
| |
R Lo
47 AGC.
CIRCUIT. RECORD GAT
. SIGNALS ALLOWED
WHEN 'TALK' SWI
R R3 %25%550. OTHERWIS
V.
BC2378 00k s Cl
ov 19 4
REPLAY INPUT  C13 1 3 ~ov
(FROM REPLAY
PREAMPLIFIER)
r s s REPLAY
1 _hs & ) __C$£MPL1F|ER.
3 L &) 4,
10l | 2 P R22 >
21 | 4R7
[ | R19
L | 10k
L : R20
REPLAY GATE. [
SIGNALS ALLOWED by 39
R16 c3 THROUGH IN 'RePLAY | |R17 | |R21
2k2 001 SHORTED 10 ov WHEN| I33k | |100
‘TALK' SWITCH 1S e
PRESSED. &
ov , | ov ov T
e 1pS b
EQUALISATION REPLAY EQU
ENHANCEME
45V .
! BIAS DR:erE TCIRCU!T
R13 TR2
RI: oalRZ AND ADJUSTMENT.
CHANNEL 4/14 02 R12
INHIBIT. (STORE &
4DS/14DS
/4DN/ LEN) BAX13
ALK SwiTew S ¥ S1_POSITIONS 4t e
L 1.6 FOR STORE 4DS/7DS/14DS.—/1 (SWITCH POSITION 1)
{ MICROPHONE )
3.4 FOR STORE 4DN/4EN.—/2 (SWITCH POSITION 2)
20 THIS BOARD IS A DIRECT
+Byv - REPLACEMENT FOR D7710/1/2
oV . NSN 5835-99-537-8210.
16 INTEGRATED SUPPLY
o Lo DESIGNATION CIRCUIT 13V | +QV7] OV | -9V | -13V
19 :["‘7 AA RC4558 8
ov - AB CD4053 5 | 7
Ci4 AC TDA2030 5 3
% T
-13v >
17
-9y

Store 4DS/7DS
Oct. 83




TTTTTTTTTTTTHAND HELD MICROPHONET
D AMPLIFIER LOUDSPEAKER CONNECTIONS
! STORE DS/ 7DS/14DS.
et kgt | /7
R10 {— ac —: 12 RECORD ‘ ov® 2¢ -2
K Lo ORIVE ;
8200 4] | MARS™AS | 2 5 5 REPLAY L OUBSPEAKER
: ' : ; SPEAKER > — MICROPHONE.
| | FROM VOTCE a1 1. . !
LT N e et
RECORD GATE O .
. | 3 3
SIGNALS ALLOWED THROUGH { < =] Mic.
WHEN 'TALK' SWITCH IS i
PRESSED. OTHERWISE  SHORTED 5 ALK 15 . .
B | SWITCH <
E 5 PIN DIN
-9V
r é
| HAND HELD MICROPHONE E
+13V REPLAY | CONNECTIONS STORE 4DN/4EN |
; csAMPLIFIER. ' o 7. 2 |
— e |
“R7 LOUDSPEAKERS. | -] MICROPHONE |
e . |
. ! E—
/20 . mic2 ‘e -tl 9! !
r FROM volCE
e o & 39 . ANNEL 3, 3 o
o| 133k | |100 SOCKET..
C6 ‘TALK'15 1 1
ov T 22 SWITCH ~ —
S PIN DIN
REPLAY EQUALISATION
15
ENHANCEMENT AT 1546 L.PS. P
| JACK SOCKET
{\ 22 g !,,
+5V . j
BIAS DRIVE TCIRCU!T ' 3
RI3 R2 ‘ :
RI: ~ealkE AND ADJUSTMENT -;
R12 | LcuAssns MOUNTED
: LOUDSPEAKERS
13 BIAS CRIVE |
[ 2 X 8Q SERIES
E o via”Bias BoarD) | PR
i .
5.—/1 (SWITCH POSITION 1) %
(SWITCH POSITION 2) i )
INTEGRATED SUPPLY
BERONATION CIRCUIT +13V | +9V] OV | -9V |-13V
AA RC4558 ] Z
AB CD4053 5 | 7
AC TDA2030 5 3
FIG. 19

VOICE CHANNEL BOARD D#8923/3




CREUI | varue | ToL |RATING| MRS REF- [ CREUIT | vatte | ToL | rating| MRS RFF-
STORE 4D5 STORE 7D5
REPLAY PREAMPLIFIER | DB421/1 REPLAY PREAMPLIFIER D8421/2
Capacifors Capacitors
1C1-4C1 . ) ) 1C1-8C1
1Ca-aCs [ |220uF 20% 3V Cls0221 1C4-8C 4 220 yF 20% 3v C1e0221
- = . 0,
1C3-4C3 .0047uF | 10% 100V | Cat 13647 }gg_ggg lg(])“fz ;802 18?/\/ ((::;1(1281787
1€5-4C5 | 100,F 20% | 10V | Cl162101 1C6-8C6 200F | 2% 63V | Cat 10357
1C6-4C6 220pF 2% 63V | Cat 10357 P
c7,8 33 F 20% 16V | C163330
c7,8 334F 20% 16V | C163330 C9,10 47uF 20% 10V | C162470
C9,10 47 uF 20% 10V | C162470
Resistors
Resistors 1R1-8R1 12k 5% W R10123
1R1-4R1 12k 5% IW R10123 1R2-8R2 22Q 5% EW R10220
1R2-4R2 220 5% Iw R10220 1R3-8R3 10k 2% W Cat 11511
1R3-4R3 10k 2% W Cat 11511 1R4-8R4 470k 5% xW R10474
1R4-4R4 1M5 5% W R10155 1R5-8R5 270Q % AW R10271
1R5-4RS 2700 5% W R10271
IRGERS 2k2 5% Wwo | R10222
1R6-4R6 . 1R9-8R9
1R9-4R0 2k?2 5% Iw R10222 IR7-8R7
} 1k5 5% W R10152
1R7-4R7 IR8-ERS
1RE-4RS 1k5 5% LW R10152 IR10 - 8RI0 | 1k8 5% W R10182
IRT1-8R11 1000 5% W R10101
TR10-4R10 1k8 5% W R10182
R11-4R11 1000 5% W R10101
Sockets
SKT7 14 pin D.1.L. Cat 12782
SKT15,16 Connector contact strip Cat 13087
Sockets. 4 off [Guide pins ] Cat 11652
SKT7 14 pin D.1.L. Cat 12782
SKT15 [Connecw\' contact s\r'\p) Cat 13087 ———
2 off Guide pins Cat 11652 The Store 7
Terminal
Assembly Store 4DSec
—Te;\m‘”“‘b’ 4 off Cat 13747 above, but
ssem
Assembly of the boar
3 off Cat 13747 1,2,3,4 res
Transistors |
1TR1-8TR1 2N 4403 Cat 13970 '
T ist 1TR2-8TR2 ZTK3BAC Cat 13630
ransistors 1TR3-8TR3 ZTX213BK Cat 13972
1TRI-4TR1 | 2N4403 Cat 13970 1TR4-8TR4 |  ZTX238BK Cat 13973
1TR2-2TR2 ZTX384C Cat 13630
1TR3-4TR3 ZTX213BK Cat 13972
1TR4-4TR4 ZTX238BK Cat 13973
Voltage
Regulators
Voltage -
Regulators AA LM309H (+5V) | Cat 13223
- AE L M320H (-5V) | Cat 12649
AA LM309H (+5V) | Cat 13224
AB L M320H (-5V) | Cat 12649

FIG.20 RE
D¢

Store 4DS/7DS
January 1982




MFRS. REF.
NO

D8421/2

C160221

Cat 13787
C162101
Cat 10357

C163330
C162470

O P T

R10123
R10220
Cat 11511
R10474
R10271

P T T T

/ R10222

/ R10152

/ R10182
v R10101

Cat 12782
Cat 13087
Cat 11652

The Store 7DSpreamplifier (D8421/2) is illustrated above. On
Store 4DSequipments D8421/1 is used.  This is the same as

Cat 13747

Cat 13630
Cat 13972
Cat 13973

5V) | Cat 13223
5V) | Cat 12649

|
Cat 13970

above, but channels 2,4,6,8 (components on the right hand side
of the board) are omitted. Channels 1,3,5,7 are re-numbered
1,2,3,4 respectively.

FIG.20  REPLAY PREAMPLIFIER BOARD - LAYOUT
D8421/1 D8421/2




12k 270 1C5
INPUT FROM 1c1 : 0%—' ¢
REPLAY HEADS
R X ézzo R6
ST?RE STO7RE Iov o | |2x2
+ ¢ | skris )
!
N
J 1TR3
CH1 | CH.1 32 TR ZTX213BK
3 2N4403 1TR2
: )—“L P ZTX384C
)——+—» Ampno.5 ¢
CH3 | CHS { 5 P
] L
7 IR3 1C6 1R7 1C4
cH2 |cns >——> Ampno.3 10k 220pF 1k5 =220
: 8
J>—e -5V
: 90 '\ _ _
]
)——b Amp no.7
CHUTCHTE Oy g PREAMPLIFIER
oV Voltage amplifier, having
approx.105dB gain at50Hz
falling at 6dB/octave over
range 50Hz -300KHz
SKT.16
1 One of 8 similar amplifiers
— lena )>———— Ampno.i Components in second such
‘ Ez amplitier have prefix 2"e.g.
3 2C10, 2TR2
I P Y1+ Ampno.2
. 5 ¢4 *
STORE 4 STORE 7
Py
CH.6 L Amp.no.6 C3 - 0047 -0
o ' Rt | IM5 470k
R2 220 150
)0——» Amp no.8
— |cH.s 1
voiIcE[ | >
ov

Store 4DS/7DS
January 1982




+5V

270

1C5 [‘]

{AMPLIFIER

Ige amplifier, having
iox.105dB gain at50Hz
ng at 6dB/octave over
le SOHz -300KHz

of 8 similar amplifiers
ponents in second such
lifier have prefix 2"e.g.

), 2TR2
STORE 4 STORE 7
- 0047 01
IM5 470k
220 150

R S L LE—

Store 4DS/7DS
January 1982

1TR3
ZTX213BK

OUTPUTS TO
REPLAY
BOARDS VIA
IMOTHERBOARD

w
X
—
-

ST.7

ST 4

CH.

IQ_

CH.

©

Y

v

CH.5

CH. 3

CH.3

Y

CH.2

=<2

CH.7

CH.4

N

CH.¢

4

ZTX238BK

N

v

CH 2

w

CHE

v

Y

=

CH.8

TP AA

+5V LM309H
o/P /P
5V ® ‘

VOICE

10 C7
7 33

L

+9V

T

]

ov

A

~3

47 33
TP
-5V
o/p 1/P
-5V >

AB
LM320H5
STORE 4 D8421-1 (4 CHANNELS)
STORE 7 D8421-2 (8 CHANNELS)

REPLAY PREAMPLIFIER BOARD

L

-9V

SUPPLY
INPUTS

From Deck
Control
Board via
Motherboard

FIG. 21

- CIRCUIT




CIRCUIT MFRS. REF. CIRCUIT MFRS. REF.
REF - VALUE TOL RATING NO REE VALUE TOL RATING NO
: STORE 4DS STORE 4DS
|
BIAS OSCILLATOR D7732/1 BIAS OSCILLATOR gzgg/ ;
D7732/2 /
Comcifors Transformers
1C1 - 4C1 104F 20% 10V Cat 13435 171 - 4T1 Toko Cat 13839
1C2 - 4C2 } o T2 D7705
1C4 - 4C4 100 pF 2% 63V Cat 10476
1C3 - 4C3 150 pF 2% 63V Cat 13645
1C5 - 4C5| 10pF 2% 63V Cat 12030 | Transistors
c7,8 33uF 20% 16V C163330 1TR1 - 4TR1
1TR2 - 4TR?2 } 2N 3906 Cat 13625
TR4 BC2378B Cat 11978
Choke RS, 6 7TX 550 Cat 13629
L1 - 40 100 uH Toko Cot 426
* D8 and RLA are fitted on D7732/2 boards only.
Connector
Contact strip - 8 way Cat 13883
sKTés Guide pins (2 off) Cat 11652
Diodes *
1D] - 4D1 } BAX 13 40
D5 - D8 Cat 8406
DZ1,DZ2 Zener Diode ZF33B Cat 13979
Integrated
Circuits
AA,AC SN7437N Cat 13526
AB SN7474N Cat 9789
Relay *
RLA RS5 5V Cat 13363
Resistors
1R1 - 4R1 } o |
IR3 - 4R3 100Q 5% W Cat 8901
1R2 - 4R2 220Q 5% w Cat 8889
R4 - 4R4 N N
R7,8,9 } 1k 5% W Cat 8888
1R5 - 4R5 10Q 5% W Cat 8899
R10 47k 5% W Cat 8891
R1T, 21 3k9 5% Iw Cat 8908
R12 22k 5% JW Cat 8881
R13,17 47Q 5% w Cat 8914
R14,18 680 5% Iw Cat 9972
R15,16 120 5% W Cat 9546
R19 220 5% IW Cat 12374
R20 1Q 5% W Cat 14170
Sockets
SKT17,18 14pin | D.I.L. Cat 12782
Terminals
10 off Vero 22436 , Cat 13747 FI G . 22
L J Store 4DS

January 1982




MFRS. REF.

TOL RATING NO

4DS

DSCILLATOR D7732/1
- D7732/2

Cat 13839
D7705

Cat 13625

Cat 11978
Cat 13629

on D7732/2 boards only.

FIG.22 BIAS OSCILLATOR BOARD - LAYOUT
ary 1982 D7732

- 4DS




SKT.17
(From SKT.18
Motherboard)

2-4 MHz INPUT ')

[ ]

DIVIDE BY 2

1C4

100pF i

w3
100pH

T

= ic3mmics] hrs
150pF |10pF L }10

—q

¥

*

PUSH - PULL
TUNED: OUTPUT
1:2 MHz Bias signal= [evel
controlled ‘by bias drivefrom
Record Board

.

BIAS TRAP
CHANNEL

o1

|
|
|
|
|
’ | S
|
Bt
BIAS DRIVE '
{ From Record Boards!
|\5
|
|
I A
VOICE |36 |
|
|
|
l
|
1
|
I
|
I
l
l
REVERSE | )10
L

OSCILLATOR
+5V
D8
BAX13
Store 4DS

January 1982




R4 ehm 1C) 1C4
SKT. 18
L Tm Q! - (From SKT 2C
po i | 100pF | on Motherboard}
! 1 ‘ [ 1 SIGNAL INPUT FROM
re [ ks s T YAy 3T ¢ | CH.RECORD BOARD
L [
2 100uH
K | |k 220 | M L KT 83
! : {To Record Head)
. i j . ] B _ f_w,
- . g
olle | @1 o | QUTPUT 1O i
56 ' > L2 | {RECORD HEAD Ct FORWARD ERASE ONLY ONLY
i _L | | | D7732/1-RLA, D8
8 2N3906 | i 0‘53 IRS P , AND LINK A ARE OMITTED,
® P L . LINK B 1S FITTED.
L | <17
| | r FORWARD AND REVERSE ERASE
: | ! [ YV ‘8_(’ D7732/2 - RLA, D8
BIAS TRAP o | | =S :1 AND LINK A ARE FITTED,
t
PUSH - PULL CHANNEL 1 D o ‘Zt I : HINKE 1S OMITTED.
TUNED: OUTPUT : : ! HSC
1:2-MHz Bias signal = level ! | [o-ov -
controlied by bias drivetrom i | | L J
Record Board ] |
—{ T T T T T —_F—q—l—(‘z (CH2 INPUT | |
1 L > | ' 3¢
] m gﬁ EH: 2 [ hd ! | ‘ Lo
' L i L RE JR_ -{EAD
i ] I |\|
e S CH.3 INPUT
é ' Cl lo |
”~ (o ] 5
| m g‘; CH., 3 H lj; I}TO Cii s
. { C | (RECOID HEAD
- - - ] 4 IVOICEINPUT ] |
- " = — — — — “‘_JCH_A!NPUT |
m §° CH. 4 ug
. ! ‘ " | oo srocHs
| S 8, | (RECORD HEAD
L
COMMON )
L— common - -
o ——— !
4 ERASE l |
PR ERASE >H%AJ '
ap- OSCILLATOR CONNECTIONS | |
I |
{ FORWARD e,_il — |
L
D8 P .
BAX13 {_ REVERSE) ERASE HEAD

Store 4DS
Januvary 1982

BIAS

FIG.23

OSCILLATOR BOARD - CIRCUIT




CIRCUIT MFRS. REF. CIRCUIT MFRS. REF.
REE VALUE TOL RATING NO REE VALUE TOL RATING NO
STORE 7 D.S.
BIAS OSCILLATOR D7733 STORE 7 D.S.
Capacitors BIAS OSCILLATOR (Contd) | D7733
C6,7 33uF 20% 16V C163330 Transformers
1C1 - 8C1 o 1T1 - 8T1 TOKO Cat 13839
ST oel Y] 100pF | 2% | 63V [Cat 10476
1C2 - 8C2 150 pF 2% 63V | cat 13645
1C4 - 8C4 10pF 2% 63V | cCat 12030 .
1C5 - 8C5 | 10uF 20% 10V | Cat 13435 Transistors
1TR1 - 8TR1
1TR2 - gTRy | ZN3906 Cat 13625 )
Chokes R3 BC237B Cat 11978
L1 - 8Ll 100pH TOKO Cat 426
Diodes
D1 - 7D1,
> } BAX 13 Cat 8406
Holders
45 off Holders - component Cat 14111
Integrated
Circuits
AA SN7474N Cat 9789
AB SN7437N Cot 13526
Resistors
IR1 - 8R1 .
R6.7.8 } 1k 5% IW | Cat 8888
1R2 - 8R2 N
R4 - 8R4 } 1000 5% JW | Cat 8901
1IR3 - 8R3 220 5% IW Cat 8889
R5 - 8R5 100 5% Iw Cat 8899
R9 3k9 5% Iw Cat 8908
R10 47k 5% Iw Cat 8891
R11 22k 5% Iw Cat 8881
Sockets
SKT17,18 14 pin D.I.L. Cat 12782
SKTé3, 64 Connector contact strip
(8 way) Cat 13883
Guide pins Cat 11652
Terminal
Assemblies FI G . 24 BI
10 off Vero 22436 Cat 13747
| D
Store 7DS

Fourteenth Edition




MFRS. REF.
RATING NO

\TOR (Contd) | D7733

Cat 13839

Cat 13625

Cat 11978

CHANNEL
OUTPUT

TEST
POINTS

FIG.24 BIAS OSCILLATOR BOARD - LAYOUT
D7733

on




1C3

Tk 10 | " BIAS (Fro?nKTSFLBT
; 100pF TRA on Motherbe
+5v g | tAP Ml
SKT. 17 RS R6 |
(From SKT.19 1k 1k .
Motherboard) P10 |
[ . 12 |
2-4 MHz INPUT 8 l W™ offl L1} T
! 1|, AA 4 _AB I
LT gDl |
‘ 5
CE I | i
I I 13 |
|
| | biwibe by 2 oRives SVE L o
| 3y s : |
‘ PUSH-PULL CHANNEL 1 [
| TUNED OUTPUT
SN CHANNEL 1 .~ 1:2 MHz Bias slgnavl-level | |
Pa y > controlled by bias drive fram
] I 1D1 Record Board. | 7 |c
SonmaRecoid bonid R
| | BAX13 4 211 Eie — > |
N2 CHANNEL 2 _ ‘ L CH 2 |
s L = . N J >
| | 201 —_ - - - - — - - -z |12|(
, S : e
l | BAX13 ; 371 g - S L >
3 CHANNEL 3 1
> * 1 | - I
. 301 S )
l BAXI3 ' T g‘ | N
b | CHANNEL 4 _ ! G 4 i b
I" U = » ' |
4D1 - 13
BIAS DRIVE | ) W B < (¢
| From Record Boards) | I BAX13 | 5T1 g . : > | |
N5 CHANNEL 5 ) Cr : [
o R —_—
| | 501 s s o T )
— 6 ' N
' BAXI13 i 671 Ei | >
N CHANNEL 6 . J\ 4 | / | ]
J - >
| 6D1 L T T IMI(
l ) ¢ A | :|
l BAX13 — 771 . CH y >
|}14 CHANNEL7 \ - } - b
701 e C Ly
— i e\
l ' p 6 L. :J
BAX13 S 81 &, \vOlCE | >
\s_t VOICE CHANNEL ‘ Vil _
\IJ l — — - —_— D — v
l | +5v
ERASE SELECT
’ L NOTE -

ERASE

INHIBIT

ERASURE (WHERE FITTED) IS
INHIBITED IF ANY CHANNEL
IS NOT SWITCHED ON DURING
RECORDING.

COMPONENTS INCH
HAVE PREFIX 2, SN
CHANNEL 3 HAS PRI

Store 7DS
January 1982




v

1R1 1C5

SKT 18
(From SKT.20
on Motherboard!

[_111_] SIGNAL INPUT FROM
| \]CH 1 RECORD BOARD

4

i SKT. 63
(To Record Head )

W
| \|}0UTPUI 10

v

2+ ( RECORD HEAD CH.1

N
|

v

PUSH - PULL
TUNED OuTPUT
1:2 MHz Biassig
controlied by bias
Record Board.

CHANNEL 1

drive from
SKT. 64

l
l
|
|
I
I
|
|
I
!
nal-tlevel |
|
|
|
|
|
|
|
i
|

|
|
l
|
|
|
l
afeemand s e i 7 l
3 jlf < —(|CH.2 INPUT | (To Record Head )
» i

m gﬁ CH. 2 - i | | P2@ 12< 10 CH.2
- s > | [ RECORD HEAD
- — — — — = b« lcn3 meur ! | l

311{6 | > | ' 3,' |

4 CH. 3 v " P3@ | L o cH.s '
o} > I : ? 4<| RECORD HEAD ;
F— — —, — T T T T < Sctenameur | | |

4 ‘ N | v 3,

) .4 ‘ ! | | i@ | lhTocH:
.y e > ¢ [RECORD HEAD
I T < 13{|CH.51NPUT b |

ST‘EE b - sl |

6 CH 5 I e ' I PS5 'j TOCH.5

N e > bd b¢|[ RECORD HEAD | |
L T T _— T I 5 ‘

1 < (|CH.6 INPUT |
611 $° ! RO i 5|

, , ' > L AToCH. 6
| v Ch6 ! ! b SN 6| RECORD HE AL
F— ‘6’ - T T T T - : ”‘{:CHJ INPUT : | |

. _ | ., 7

MG CH. 7 ’ e | P7@ | (| TO CH.7 |
L _ > ' e E(l RECORO HEAD | |
[ < L“i}vowe CHAINPUT,L ] Lo

I > 7

ené; VOICE ’ P8 @ IJ\| 10 VOICE CH.

E__ _ _ _ ____ _ _J > AEJ RECORD HE AD

!
NOTE -

ERE FITTED) IS COMPONENTS INCHANNEL 2

ANY CHANNEL HAVE PREFIX 2, SIMILARLY

'HED ON DURING CHANNEL 3 HAS PREFIX 3 etc. FIG.25

BIAS OSCILLATOR BOARD - CiRCUIT
Store 7DS

January 1982




CIRCUIT MFRS. REF. CIRCUIT MFRS. REF.
\%
REE ALUE TOL RATING NO REF VALUE TOL RATING NO
METER ASSEMBLY D7679 METER AMPLIFIER ASSEMBLY| D7676
(Contd)
1 off Meter I P14281
S Switch, 2 pole c¢/o Resistors
. e ||>.Ife.xsse£8212b]' 8;27‘6?‘22 R1,8 10k 5% fw | R10103
© eter Amplitier Assembly R2 (4D/7D) M 5% W R10105
R2 (4DN) 3M3 5% w R10335
R3, 4 10Q 5% Iw R10100
;?';;"9' } 1k 5% two | R10102
METER AMPLIFIER ASSEMBLY D7676 R6,16,18 4% 7 5% Iw R10472
R9 510Q 5% IW R10511
R10 270Q 5% Iw R10271
Capacitors R12,22 10M 5% Iw R10106
1
1,2 33F 200 | 16V | C 163330 R13,23 oks 5% | aw [ RI06E2
C3 00 % 047
SR I R R P e N
' s ? R17 47k 5% W R10473
R20 2k?2 5% Iw R10222
Diodes
Dl - 4 Mullard BAX 13 Cat 8406
Socket
Intearated SKT57 Contacts, Molex 2759,4 off | Cat 14191
4(?%?&?5 Socket Housing  Molex Cat 12794
AA National LM310H Cat 11401
AB Transistor array - CA3046 Cat 9650
Transistors
TR1,3,4,6 Telefunken BC308B Cat 11977
. TR2,5 Siliconix E112 Cat 10540
Potentiometers
RVI,3 2k ?2 Bourns VAO5H Cat 13844
RV2,4 1k Bourns VAOSV Cat 11938
Terminal
Assembly
TP1,2,3 Vero 22436 Cat 13747

Store 4DS/7DS
August 1980

FIC




MFRS. REF.

TOL RATING NO
PLIFIER ASSEMBLY| D7676
(Contd)
5% Iw R10103
5% Tw R10105
5% rwW R10335
5% Iw R10100
5% W R10102
5% Iw R10472
5% Iw R10511
5% TwW R10271
5% W R10106
5% Iw R10682
5% TW R10182
5% EW R10473
5% Iw R10222
Molex 2759,4 off | Cat 14191
ising  Molex Cat 12794
BC308B Cat 11977
12 Cat 10540
) Cat 13747

FIG.26

TO PLS7

METER ASSEMBLY
D7679




INPUT

D1 D2
BAX13 |BAX13

D3
BAX13 |BAX13

FLYING INPUT
CABLE FORM AMPLIFIER
FROM PL,57 Unity gain.High

MOTHER BOARD inputl impedance

Low output impedance.

3 R3

+9v +9v
10
o
T 33
> OV
;—ch
33
" R4
-9V -9v
10
SUPPLY DECOUPLING

OV =

# NOTE -

METER OVERLOAD

PROTECTION
Limits signal level,
preventing excessive
meter drive.

Mod | boards. Unmodified
boards have value 1MO.

Store 4DS/7DS
August 1980

100 pF
R
| S
1k
+9\
R10
270
TR1

BC3088

Bl

whe C4
1
-3V _
HIGH SPEED PRk
INVERTING OP- AMP DETECTOR

NEGATIVE PEAK DETECTOR

[ £§

R21
1k
R16 1 |R17 :
L7k Jak7 1 :

BC3088

PEAK
DETECTOR

HIGH SPEED
_ NON-INVERTING OP-AMP

POSITIVE PEAK DETECTOR |

L I




100 pF
,—R_"_| _ _ Feedback path
e D

i

+9VY

METER
BOARD

RV2
1k
VAOSYV

METER &
SWITCH
ASSEMBLY

R14 '
|, 1o ] .,
1k8 Sensitivity LOWER
BUFFER adjust - MOVEMENT
AMPLIFIER SR
whe C4 RV Decay time adjust ov
01 2K2 - ‘{controls discharge —
VAOSH  rate of Ch) i
_ ~gy
HIGH SPEED PEAK
INVERTING OP- AMP DETECTOR
= NEGATIVE PEAK | DETECTOR
Signal for D C measurement N
_ Feedback path o~
R21
’klj Rve |
+9V ‘ Moo
SEneit
e vity
e Jos v il
;53 -» Tes I
P g Tk
8 1 TR !
}"“‘ — 0 = ‘\53‘33089 el 1R3 4, +UPPER
R19 - s 7
6 I, " g : : Bcsoss‘ ov — MOVEMENT
R20
Tk st a8 [ 2k2 — : :
7 0o BUFFER
[ =% 9 AMPLIFIER |
12 = .
| aAB ' |
. e -
: B
3 E RV3 Decay
5‘!‘3 Ras "J 35‘ 2k2 time
- e T -9y VAOSH 0djust
 HIGH SPEED PEAK
- 'NON-=INVERTING OP-AMP DETECTOR
POSITIVE PEAK DETECTOR

METER ASSEMBLY - CIRCUIT




CRCUIT MFRS. REF.
Ry VALUE TOL | RATING| " Vo

MOTHERBOARD ASSEMBLY

CHANNEL 1 CHANNEL 2
S ]
|
S I
T I B I
N A I
N R
| | | | I | | [ |
T [T T A B
[ | [ I T I
LoJ Lo L_d LoJdfL-d L_J
[ ]
(K3 LKD LK.D
IME.TER

PLII TPLIS TpL20 ]
Bl £7 ' I PLIS 1 PL20 )
(PL57 % L__J il D7678/1

9]

==
-2

R

STORE 4

VIEW OF UNDERSIDE OF MOTHERB(

standing on its rear casting,

STORE 4DS D7678/1
STORE 7DS D7678/2

Cableform

Connectors

1 off Cableform to PL11 D7755

1 off Cableform to PL10 D7750

1 off Cableform to PLY D7747

1 off Cableform to PL19 D7748

1 off Cableform to PL20 D7749

Capacitor

Cl 1000 pF 10% 100V Cat 12033

Connectors

122 oﬁ (gfore ;; Connector, edge 23 +2 way | Cat 14586

off (Store Polarizing Key Cat 10028
Spacer P15620

Plugs

PL57,59 Plug - 5 way Molex Cat 14181

Resistor

R1 820 5% W Cat 12308

Sockets

SKT12,58 12pin D.I.L. Cat 12782

Terminals

13 off Vero 22436 Cat 13747

57 off Terminal pin TP11034 Cat 14024

| |

NOTE:

1, Link D selects the reference channel for
flutter compensation. This is normally
Channel 2 on Store 4DS, and channels
2 and 3 on Store 7DS.

2. Link F selects the reference channel for
TAPE mode replay speed control.
(Normally channel 2 on Store 4DS and
channel 3 on Store 7DS).

3. Links 1,2 and 3 are correct for the
equipment supplied and should not be
altered.

CHANNEL 1 CHANNEL 2 CHANNEL 3 CHANNE
- - =" r= -~ b | r- - - - -
r'l{"ll,!'|‘|r,|1'r“.r1r‘1r1
[ | [ | | I | |
S T T O O
L O T I A [ | |
S T T T T A O P
| | Pl oy Py
I T R [
(A T R T A O O A T I L T
T T T T T T N T T S O B
T T T I I Y I I B [
LoJ®L_J L_J L_JIL__J L.d LoafL-d g bL_a°L_y
L ]
LK3 LKD LKD LK.D LK.D
I METER R
r==—"
- PL.Y | PLA9 1 I PL.20 |
[F'L-5_?]+ L__1 [R— DZE,Z.BLZ
{ il
STORE 7

Store 4DS/7DS
January, 1983

FiG.28




3DI0A

CHANNEL 4

CHANNEL 3

CHANNEL 2

CHANNEL 1

LK2e eLK1

r— "

PL.10

IPL.9 1q o
| |

||

1 SKT.12
| |

oCH 4
LK.F

CH 20 CH.3
TN

r==—"
1 PL.20 |
L

r—="
) PLAS 1
[E——

STORE 4DS MOTHERBOARD

3J10A
o~
)
w
z
z
<
T
o

2

.

S ©

£ o

2 z

3 2

elnw T

[} e

< >

-

FR:

25 0

nw o

o z

g ° z

SW I

c g o

| o

<

=

2=

o= ~

5°2 z

B & Z

2o z!

w £ <

£ Z

o8

Mr

uw 8

(O

w = )

0O o

2 5 :

w W M

£ T

e o

Z32

S 8

Fs

(o]

= ~

w —

< w

> z
z
<
T
o
-
w
z
=z
<
*
o

V
B>
o1 |
N — —

e

DG
[y S B

PL.10

LK2e eolLKI
le o

r——"
1PL.9
- _J

oo

1 SKT.12 4
| S|

==
1 PL.20 |

L_—dJ

="

| PL.1S

||

STORE 7DS MOTHERBOARD

MOTHERBOARD - LAYOUT

FiG.28

(For circuits, see Fig. 47 and 51)

Store 4DS/7DS
January, 1983




4+ 8V REOULATOR

413V ‘ +13V
-
| | R38
T l i
REFERENCE l PR | | gg
VOLTAGE l b ol >~f~- -K B 4 L
GENERATOR l A M/rl | ]
I ! l i0
, 12
| ¢
CURRENT LIMITING
L J (See note) Ré
—_— —— — = — = O — —— e 0+
8 R30 5 i 13 3
r—
I}
cn R33
470p 680
RV1 49V OUTPUT C15
500 -ADJUST L6
R34
27
oV
-9V REGULATOR
+5v
R37 L
2k2 -
REFERENCE"
VOLTAGE
GENERATOR
gV OUTRUT
ADTUST
TRI0
BC3068
—13v

Store 4DS/7DS

fanuary

1982




/]
REQGULATOR 13V

TR
801786

(See note R4G
b ________J ote) 4G
1

0:47
+9v

CURRENT LIMITING D TP

48V OUTPUT 1
ADTUST e (:_:7?,5

EGULATOR

|

l

|

|

l

l

|
&

9=
-

®37 L NOTE CURRENT LIMIT
2k2 47718 The current [imit s set
at 1-4 A by resistors

R40. R41, 0-4700

-9V OUTPUT
ADJUST

N

ey

" CURRENT LIMITING
: {See note)

TRIO
BC3088

~ { o~ . i )
(Port of Declc Control Board)
o —. 5% " )
LoEd (S (Re} LS)’OUH




CRCUIT MFRS. REF.
REF. VALUE TOL RATING NO.
DECK CONTROL BOARD
(including 9V Regulators) | D8901
Capacitors
C1,6,15,16 47 uf 20% 10V C162470
C2,3 0.1 uF 10% 100V | Cat 13431
C4,5 100 uF 20% 25V [ Cat 14431
]C]7'f2'9"°' 0.47uF | 20% 35V |Clé6478
C13 470 pF 10% 100V |28738-159-
00
Cl4 100 pF 2% 63V | 28738-125-
02
Diodes
D1 BAX13 Cat 8406
DZ1 BZY88 C4v7 Cat 10122
Integrated
Circuits
AA SN74LS00N Cat 15077
AB,AC SN74L520N Cat 16914
AD SN74LS10N Cat 15818
AE SN74LS08N Cat 15071
AF SN74LS02N Cat 15070
AG,AH SN7416N Cat 12098
AJ,AK uA723 Cat 12099
Plugs
PL78 14 way Molex Cat 14951
PL79 3 way Molex Cat 14498
Potentiometers
RVT,2 500C Spectrol 43p Cat 12409
Relay
RLA ITT, RSI12 Cat 11841
Resistors
R1 6k8 5% IW R10682
R2 10k 5% iw R10103
R3,24,25,26, o .
27.28.29 } 100 5% W R10101
R4,6,11 4k7 5% W R10472
R5,10,19,20,
21,22,23,30, Tk 5% b R10102
36,39

CREVIT | value | 1oL | rating| MRS REF-
DECK CONTROL BOARD (Contd)
(including 9V Regulator) | D8901
R7 470 5% Iw R10471
or
680 5% W R10681
(To suit d.c. erase head)
R8,34,35 680 5% W R10681
RS 560 5% IW R10561
R12,14,15,
16,17,18,31, 2k2 5% W R10222
32,37
R13,34 2k7 5% rw R10272
R38 1k2 5% IW R10122
R40 0.420 10% 23 W Cat 11501
Sockets
sK1,2,3,80 14 pin | DIL Cat 12782
Switches
S1 Switch SDS2 Cat 15669
S2 Switch SDCI Cat 15666
Terminals
5 off Terminal Assembly Cat 13746
TS1 Terminal Faston Cat 2678
Transistors
TR1,13 ZTX 450 Cat 13628
TR2 ZTX 550 Cat 13629
TR 45.8, BC237 B Cat 11978
Tlll‘? BD176 Cat 12381
TR10,11 BC308B Cat 11977
TR12 BD175 Cat 11980
Transistor Heatsink P14865
8 off Transistor Mounting Pad Cat 1179
3 off Transistor Mounting Pad Cat 11543

Store 4DS/7DS
January 1982

ECEC1

FIG. 30
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D




~| MFRS. REF.
[OL | RATING NO
TROL BOARD (Contd) .l AB AC AD AE
9V Regulator) | D8901
% iw R10471
C1 R2
% Iw R10681 —
erase head) 'm gg R14 - Az
N TRI R3R18 ™
o Iw R10681 = [ o g%g Y
1 [==
% Iw R10561 R17 A
% iw | Ri0222 2|3 1 ® +
S TR4 TRS TRE TR7 TRE & Rg& [ ce Ri2
1 x S oojo
% Iw R10272 Ka ca
I
c10
% iw | Ri0122 2 K1 5 AH of lod<id [o
)% 23W | Cat 11501 o - o [N |3 C11
o c12
BD SKB80 Ad R36
a m
[] & n s E
m R33
Cat 12782 & u R40 C13  R30 [
ECECL| ha
Y - SK3
N TRL3 RLAL & +no At 8
My TH T
o ~
; w'N;
R34 p
A Cat 15669 I'—._P-i TRTU|4 Em
1 Cat 15666 [(Jree L Y
TR3 o — g
R4 RV Rv2 O TS1 TR11 155
sembly Cat 13746
ston Cat 2678
Cat 13628
Cat 13629
Cat 11978
Cat 12381
Cat 11977
Cat 11980
leatsink P14865
Aounting Pad Cat 1179
Aounting Pad Cat 11543

FIG. 30 DECK CONTROL BOARD - LAYOUT

( IIIA.I'\ o
Store 4DS/7DS ‘Inc""‘"'g ? Volt Regulcfors)

January 1982 D890]




.
a5 o
52 oé;
PN} gt
=
o 0 N
: 3
= o
STOP CIRCUIT o AZ > S8 & >
SETS EQUIPMENT TO w +o 0o * o
STOP:- AT 'SWITCH ON’
IF 5YOLT RAIL FALLS 10 PL78 PLTS
RE 4 VOLTS, AND ATEOC 1/8.0T.
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CRCUIT MFRS. REF. CRRCUIT MFRS. REF.
REE VALUE TOL | RATING| ™6 REE VALUE TOL | RATING| ™ "Ris
SPOOL SERVO P.C.BOARD D6522 SPOOL SERVO P.C.BOARD D6522
Capacitors (Contd)
cl 104F 20% 10V | C162100 Resistors (Conf)
€2,3,6,9,11| 14F 10% 160V | Cat 13423 R30 3Kk9 5% W R10392
C4,5 2.2uF 20% 35V C166229 R32 2k7 5% Iw R10272
C8,10 1000 pF 10% 100V Cat 12033 R41, 53 1k5 5% 1w R1G152
C12,13,18 47 yF 20% 16V | C163470
C14,15 0.1,F 10% 100V | Cat 13431
C16 33,F 20% 16v | Cl63330 R46,47,58,59 3300 5% W R1C331
c17 47 F 20% 10V C162470 R49, 61 3.3Q 5% W R10339
Chokes . R50,R62 0.0 5% 3W Cat 12623
e R63, 64 1k 5% W R10102
L1,2 100uH | Plessey (ITT ref ° R13=
58/10/0017/10) Cat 11679 Socket
Diodes SKT32 Cinch 133-51-92-005 Cat 12782
D1-5 Mullard BAX13 Cat 8406 .
D6-9 Telefunken BZ102 C1V4 Cat 12648 Transistors
or 2 off Mullard BAX 13 Cat 8406 TR1 Telefunken BD175 Cat 11980
_ | TR2, 6,11 Telefunken BC2378B Cat 11978
Diode Zener TR3, 4,12 Telefunken BC308B Cat 11977 TP12
DZ1 Mullard BZY88 C5Vé Cat 2851 TR5,10 Siliconix E112 Cat 10540
TRS, TR13 RCA TA8204 Cat 13640
Integrated TR, 14 RCA TA8202 Cat 13639
Circuits
AA, ABAC, [] o Heatsink_ P14864
AD. AE,AF, | p Signetics uA741 Cat 9796 |
AG (8 pin D.1.P.) Spacer, (Captive) P14868
Terminal AMP 61134-1 110 Series Cat 2678
Relay — TP13
RLA Thorn Bendix RS12 Cat 11841
Transistor Pads
Resistors 7 off Milton Ross 10171 Cat 1179
—_= 2 off Jermyn TO-18-002 Cat 11541
R1 15Q 5% W R10150
R2 2200 5% iw R10221
R3, 4,7 47k 2% W Cat 12633 Turret Lugs Harwin H2121 Cat 1067
R5 100k 2% Iw Cat 12379 —
R 56k 2% Iw Cat 12634
Washer (nylon) P14885
R8,31 15k 5% W R10153 SPOOL SERVO BOARD Dé935
R9,10,25,26 | 47k 5% W R10473
R11 1500 5% Iw R10151 This board is similar to D6522
R12 2700 5% W R10271 (see above) with the following
R13, 14,28,29 exceptions:-
36,38,39,42,|p 10k 5% W R10103 Capacitors
51,54 - )
R15,22 2k2 5% 1w | R10222 c3 omitted
R16,43,55 100k 5% Iw R10104 Resistors
R17 5600 5% IW R10561 —
R18,33 6k8 5% 1w | R10682 ';‘?8;5?4' 27,V 47 5% 1w | R10472
& 1
R]9 27k 50/0 ‘1' W R'|0273 R]9 47k 5:& ?W R]0473
R20,24,27 12k 5% 1w | R10123 R21 12k 5% AW | R10123
R21 ! 23' 37 R22 omitted
45 48 - 4k7 o, IRVY, t 1047 R23 replaced| by wire link
‘5‘2"5‘?’23’52'} K % * Cat 10472 R30 1k 5% 1w | R10102 FlG 3
Y R31 10k 5% Iw R10103 e )
R33 5k6 5% 1 R10562
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CIRCUIT REF VALUE TOL. RATINq MFRS.REF.NO.
CAPSTAN SERVO BOARD D8286/2
Capacitors
Cl 2pF to 15pH  Trimmer Cat 14171
Cc2 15pF 2% 100V | C396150
c3 47pF 2% 100V | C396470
C5, 18 220pF 2% 100V | C396221
cs, 7 0.1uF 20% 100V | Cat 16589
C8,46 10uF 20% 16V | C173100
c9 2200pF 10% 100V | C394222
C10,21,36,37,38 47uF 20% 16V | C173470
cn,23 1500pF 10% 100V | C394152
C12 330pF 2% 100V | C396331
C13, 39,41,
42,43,44 } TuF 20% 50V | C177109
Cl4,31 0.01uF 20% 100V | Cat 13787
Cli5 0.47uF 20% 50V | C177478
C16,40 100pF 2% 100V | C396101
c7 33pF 2% 100V | C396330
C19 0.33uF 20% 50v | C177338
C22 3300pF 10% 100V | C394332
C24 0.22uF 20% 100V | Cat 16590
C25 0.068uF 10% 100V | 28751-273-00
C26A,26B,32A, o
328 ’ ’ } 2.24F 20% 50V | C177229
Cc27 68pF 2% 100V | C396680
C28 0.33uF 20% 100V | Cat 18171
C29,35 22pF 20% 16v | C183220
C30 0.068pF 20% 100V | Cat 16588
C33,34 100pF 20% 25V | C175101
Crystal
X1 48MHz Cat 13924
Diodes
DI1-Di12 BAX13 Cat 8406
Diode, Zener
DZ1 BZY88 4V7 Cat 10122
Dz2,3 BZY88 3ve Cat 8419
Integrated
Circuits
AA 8798 Cat 14302
AB CD40103 5640103
AC CD4071 5644071
AD CD4520 5644520
AE SN74L504 Cat 15811
AF SN74L592 Cat 15075
BA,BB,CC CD4053 5644053
CA CD4082 5644082
CcB CD4046 5644046
cD CD4030 5644030
DA, DD TLO82 Cat 14378
DB CD40n 5644011
DC LM13600 Cat 15838
EA CD4015 5644015
EB CD4013 5644013
EC LM319H Cat 14379
Plugs
PL55,56 S.hl. | 5 way Cat 14181
PL77 S..L. 2 way Cat 14952

Store 4DS/7DS
Oct. 83

CIRCUIT REF I VALUE I

TOL. IRATING MFRS .REF.NO.

CAPSTAN  SERVO BOARD (Contd.)

Resistors

R1,96
R2,14,15,33,34,
41,42,44, 77,
95
R3,4,29,37,43,
46,47,67,99,102

R5,8,11,17,18,.22
63,70,73,79,81,
83,85,87,89,91,97]
R6,26
R7

R, 104
R10,R98

R12,25
R13,31,32,38,39,
40,48, 49,57, 66,
92,94

R16,58,
R19, 68
R20

R21, 45,54, 55,
56,62,74

R23, 60

R24

R27,30

R28
R35
R36,
RS0, 65
R51,100

R52
RS3
R59
Ré1

Ré4

R69, 74,

R71,72

R75

R76
R78,80,82,84,
86,88,90,93 }

R103
R106

R107,108 {

5K4,5,6.

Switch

S1

Transistors

RI
TR2

TR3,20

TR4,18,19
RS,7,17

TR6

RS, IO,ll,lz,ls,]
14,15,16

RO

Test Points
TP1-TP7, W1

3900

]- 1005
} 1ok

b

15k
5ké

47k
27k
3k3

]»IOOk

6k8
1k2

1k5
1k8
2k2

}4!(7

56k
560 n
470 2

150
1k5
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150K
220K

39K
33k
680 L
180k
™

2k2

2208
12
1a

3k9

22K

22K to
470K

D.I.L.

BC1098P
BC237
BC308
nzz
ZTX450
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ZTX5500
BD175

5% w
5% w
5% w
5% w
5% w
5% iw
5% w
5% w
5% w
5% w
5% w
5% w
5% iw
5% w
5% iw
5% w
5% w
5% w
5% iw
5% W
5% w
5% w
5% iw
5% w
5% iw
5% iw
5% w
5% w
5% iw
5% w
5% w
5% w
5% 23w
5% iw

5% w

5% W

5% iw

14 way

D8286/2

R10391

R10101

R10103

R10102

R10153
R10562

R10473
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R10104
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R10122
R10152

R10182 {5"“'
R10222) o Fest

R10472
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R10561
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R10151
R10152
R10272
R10154
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R10184
R10105
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R10109
Cat 7913
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R10223
R10100
Select on
test.

Cat 12782
Cat 14653

Cat 15104
Cat 11978
Cat 11977
Cat 13967
Cat 13628
Cat 12381

Cat 13629
Cat 11980

Cot 13746

FIG.35
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-acH outeut | >orodQ—o ) :
100 :
RS2
SQUELCH - L0 —
39K _— -
I BA
cc
D4
al ks 3 4 .
+5v ol l
i
R37 B nl {§<}_ | W
10k A 5 4 12 4 —
TAPE/TACH 5 228 .08 = K . T S I | == |
SwWitCH | > f— Zj&) 3 3 )} 2 10 S fe)12 i 3| —l | ;
2 3 2 0l s RS3_ R100 |
l I cB
8 l I 2 15 % | 33k 220K 7
TAPE LAMP| }—7 R36 —_— 5
== [ees — TACHO / TAPE [tacil | d | .
[LEN e REFERENCE
ov | ZTX450 SWITCHING DIRECTION PHASE kT
. CHANGEOVER. COMPARATOR. I__ = -
= B
2
R3I3| |R40 R5S5 9[
100k| 100K K7
PART OF SK & . ! LH*}
e [52] | L= =
FAST 4
ey =
gecorn | >2 10 x
c20
-
=
RS0 l cie RS6 ca b
[]150& 33 Lk7 ”T '2?_7;
ov
1% REVERSE STOP AND
> 4 ] CONFLICTING COMMAND
INHIBIT = LO. RUNAWA
N FORWARD B4R EREIECE
A PIN 9 HI
L] 100k REVERSE PR
R34 ]R33 PROTECTION.
SART OF SK 6 100R{ 100R :
2] K 1
)_. —
p WL E— 50 134
L_.J %0 g AC 12|
[s|)®
SPEED LINES FROM SHEET 1
¥ NOTE : TR9 AND TR6 ARE MOUNTED 2 AC

ON HEATSINK.

+ R107 OR R108 FITTED.

Store 4DS/7DS
Oct. 83

1% 3
1




+5V +5V +5V -C17 |
‘ % | +ov
- —r—
T-B2 R30 R27 v
) 470 470
R26
AD]?Z‘ 15Kk
EE 2[-\3 i
DBg \ ! ; PART OF SK.6
& TR4 co 2
34 EA § €8 g 5 o 77 1E [ TAPE REFERENCE
cxpP— 0 2200p L_ SIGNAL
R R S (FROM REPL:Y
I Hi=SQUELCH i § RLS w16 PRE AMPLIFIER
4k7I:oo, VIA LINK F
ON MOTHER -
oV BOARD)
15 9 TP
Ea D L ) &
038 1 L ekl ? el
o R 012w ON
cr
T 10 B *'33 RYS ]:%AX oax T30
ELECH DELAY. __L 100 |
5 APPLICATION OF
CH FOR 16 PULSES. =014 €13 1K r28| |R23[ |R25[ |R24 R96 R21 R15 []R14
E REFERENCE 201 1 150 | |56k | [3k3| |s60 390 4k7 100 | 100
ES RE-ESTABLISHED v oV av ov
S TIME THEN T |
°H IS CANCELLED. SQUELCH CIRCUIT. —— ke
WHEN T.P2 GOES HI, INPUT -9V -3v
THRESHOLD IS LOWERED BY
ALLOWING TR4 TO BECOME
LOW IMPEDANCE. JLALIN]
| S
220K
SERVO AMPLIFIER.
K52, AT 60,30 AND 15, R52 INCREASES
= GAIN (IN CIRCUIT), C22 REDUCES
39K BANDWIDTH AT 17 AND 'S5,

e e 1, CAPSTAN MOTOR
14

oy POWER AMPLIFIER.
L BAX13 = 1% n 15
nl | | I_ BA _] - b : PART OF PL56
- 112 2 ! [ ——
] | | w1 | I I =
I ; - 10
bl (23 |
; | _I RST 15008 : | oo
| 3I | :II iE
_ =1 \ R53  R100 T00K ¢, | c22 |
| I cs >3l qsg 22 3300p
2 | S I 33k 220K 7 i :
] ‘ l _l 5k8
1
o— -—_ RS54 I -
DIRECTION PHASE Y
CHANGEOVER. COMPARATOR. o v 2
| BA l3 A
hdd Pt R76
o BAX13 R
RSS5
k7 | 06
S Lcau
L — =1 |saxm --‘O%v
s k022
L 3ve FEEDBACK 55 R106
* TR 10
| 0z3 ANT!I CREEP. R73  p175 L -
L 0] * v AMPLIFIER INPUT Tk
RS6 21 o RS9 SHORTED TO R7¢& o o L
k7 W7 580 WHEN CONFLICTING 551 TR
270 COMMAND 1S RECEIVED) - i
D7 22 55 1 22
i 8A o BAFXH
RUNAWAY 38’ . 3
PROTECTION. 1< >t
BA PIN 9 HI GIVES BAXI3 BAX13
REVERSE PROTECTION C26A C26B c27
LO GIVES FORWARD o
PROTECTION. I
2:20g, 2:2 RE5 68p
4
AC L 150k Rg7
10k
60 Elg RS , i R68 | C28 |
ac 2! I
30 & o 100K o
HD Tr18|? 0068
SPEED LINES FROM SHEET | 177
ac TRI9
1, 2 0B niih
. TR 80 R34 5 R69
154 Ak 2k2
00k

Sov FIG. 37
CAPSTAN SERVO BOARD D8286/2
SERVO LOOP SECTION




To SKT 55

CIRCUIT MFRS. REF.
REE VALUE TOL RATING NO
TONE HEAD PREAMPLIFIER | D7697
Capacitors
Cl 47 uF 20% 10V [ Cat 13433
C3,4 33pF 20% 16V [ C163330
C5 4.7 pF 5% 63V |Cat 13713
Integrated
Circuit
AA LM318H Cat 9982
Resistors
R1,2 47k 5% ‘W R10473
R3, 4 100 5% T W R10101
Socket
SKT55 Housing Cat 12794
Contact | (4 off) Cat 14191
Terminal
Assembly
3 off Vero 22436 Cat 13747

A C1l 2
FRom | /P @ i
TONE 47
HEAD 8
/P @ 3
RI
47K
C
oV @&

Store 4DS/7DS
January 1981




cs R3
—1{ 1+
i l 00
c3
R2 T 3
— SKT.55
1
| ] |
A Ci1 \_—l__-3 N
/P @ 1 2] 7 +ov
FROM | AA 6 I 5 I
TONE 47 LM318H D2 == 0/P | T0
HEAD B 3 f | 2! Scapstan
1/P @— 3+ r | mn OV [ SERVO
|
- - -ov |
Ri
L7k L__J
C
oV @ & i
cL
33
| m——
- N ed
700

FIG.38 TONE HEAD PREAMPLIFIER
LAYOUT AND CIRCUIT
D7697

Store 4DS/7DS
Janvary 1981




LR

i

C1
P00/ 16 i

When the transistor switch is ON, vA = (VII\

across switch). V+ will be VREF + a fraction
ViN = 20v, YA = 19V, v+ = (VREF + 0.022
until V-exceeds V+ when the switch turmns OF
and D1 conducts with a voltage drop VD =0
and V+ = (VREF -0.01) volts. The output de

when the switch tums ON again.  Operatin

Heatsink electrically insulated
from main chassis.

TP3 TRl
T RI »
VIN switcH - BOYS4 VA ouTPU
B+ (%a 2N : IO > 0/P SPOOL
‘L 63uH Iy BOARI
c3 C FLYWHEEL
£ 1000 R1 CHOKE
I—IOV(B) R
BD176
RS
COMPARATOR 100
[ AA
I nAT23
I I C! =Lr
| 2200 ==
l RESERVOIR
' CAPACITOR
L - J
RS e R | e 03 i ocen e Batsaiend Pond 0
R4
10
hey
R2
REFERENCE éguowur
VOLTAGE SENSING
GENERATOR
R7
S60k @ ————
R8 R6 POSITIVE R
B3 1k FEEDBACK 30
[TV = 06volts | b
| Vour - 8.0volts (Store 4D)
| “19.0volts (Store 7D) | €5 :
6 2 1pp | VREF - L9 yolts % o *]?‘:”
6k8 g el | (Q2hvols due o |4r00]  ASFIARE UTPUT
| e : | FLYWHEEL ADTUST
ov(B) | DIODE
10
8-O- - : ¢ ~»0V(B) SEf
BO/

April, 1982




When the transistor switch is ON, VA = (V|N - 1) volts (dve to drop
across switch). V+ will be VREF + a fraction of VA due to R7. For
V|N =20V, VA =19V, V+ = (VREF + 0.025) volts. The output rises
until V-exceeds V+ when the switch tums OFF. The choke "flywheels"
and D1 conducts with a voltage drop VD = 0.6V. VA ==0.6V therefore,
and V+ = (VREF -0.01) volts. The output decays until V+ exceeds V-

when the switch tums ON again.  Operating frequency 20kHz - 40kHz.

Heatsink electrically insulated
from main chassis.

T.P1
TR! T
BDY54 L1
: SWITCH VA OUTPUT TO
: 7 A ' LYYV $ O/P SPOOL SERVO
63uH 40 BOARD
FLYWHEEL
R1 CHOKE
TRz 10
BD176
RS
100
PR 7 SR A
' 1 ==
| 2200 ==
RESERVOIR
I CAPACITOR
X o
RL
10
R2
390
ouTPUT
SENSING
R3
=K 330
= 0.6volts 77 _.k
ut - {80 volts (Store 4D) | p
“19.0volts (Store 7D0)| €5
EF = (Lg volts | [5}) 1R‘>”
24 volts due to 5
L0 v 4700 SF1ARG OUTPUT
C. variation ). “ FLYWHEEL ADJUST
— —_— DIODE TO SPOOL

=>0V(B) SERVO
B0OARD

CIRCUIT MFRS. REF.
REF. VALUE TOL RATING NO
SWITCHING REGULATOR D7725/2
Capacitors
C1 2200,F [-20% +50%4 16V Cat 13425
Cc2 47 yuF 20% 10V |Cat 13433
Cc3 4.7 yF 20% 50V |Cat 13795
C4 1000,F (10%+50%| 35V |Cat 13470
c5 4700pF 25% 100V | Cat 11610
Choke
L1 63uH D7615
Diode
D1 Westinghouse SF1ARé Cat 12643
Integrated
Cirevit
AA Signetics N5723A Cat 12099
Potentiometer
RVI1 1k Bourns VAOSV Cat 11938
Resistors
R1,4 10Q 5% W R10100
R2 390Q 5% W R10391
R3 3300 5% Iw R10331
R5 100Q 5% IW R10101
R6 1k 5% W R10102
R7 560k 5% W R10564
R8 3k3 5% Iw R10332
R9 6k8 5% W R10682
Transistors
TRI Sesco BDY54 Cat 12384
TR2 Telefunken BD176 Cat 12381
Heatsink P14852
Diode
Mounting Kit  Mullard 56295 Cat 7097
Transistor
Insulating Kit
Mica Washer Mullord
562018 Cat 7073
Sleeving, Hellerman Cat 2052
Terminal | Cat 13745

FIG.39

LAYOUT AND CIRCUIT

D7725/2

April, 1982

SWITCHING REGULATOR BOARD




CIRCUIT MFRS. REF. CRCUIT MFRS. REF.
RE VALUE oL | raTING| MRS R VALUE TOL | RATING| "R/
POWER SUPPLY BOARD Resistors
R2,R10 2200 5% 1w |R10221
D6535 R3 15k 5% | iw  [R10153
Capacitors R4 2k?2 5% 1w |R10222
=apactiors R5,R19,R20 1000 5% iw R10101
cl 1000,F |-10% +509 35V | Cat 13470 R6 1000 5% 3W | Cat 8167
c3 0.1uF 20% 35V | Cat 13782
c4 0.01yF |20%+80%| 100V | Cat 13427 R7,R9 100 5% IW  [R10100
c5 4.7uF 10% 160V | Cat 13429 R8 390Q 5% W R10391
C6,C7,C8 | 22004F [20%+50%| 16V | Cat 13425 R 3k9 5% Tw  |R10392
R12,R13 Tk 5% 1w |RI0102
c9 4700uF  |20%+50%| 10V | Cat 13426 R14 4k7 5% IW o [R10472
c1o,C11, }
ciz.ciz f| 10K 20% 16V | Cat 12037 R15,R16 k5 5% | rw  |R10152
C14,C17 47)F 20% 10V | Cat 13433 R17 33k 5% IW  |R10333
Cl5 2.2,F 20% 35V | Cat 13466 R21 3300 5% IW | R10331
Cl6 2.2uF 20% 63V | C10225
C18,C19 | .47,F 20% 100V | Cat 10346
Thyristors
CSR1 IR 12RCMS5 Cat 12391
CSR2 ITT BTX 30-400 Cat 12388
Diodes
D2,D3 Motorola] TN4002 Cat 9660
D4 1.R. 30S1 Cat 12385 Transformers
D5, D6, D7, ) I
DBID‘?' ’} Westinghouse SFIANé Cat 12386 T Convertol D7091
! T2 Timing D7090
T3 Trigger 1. T.T. Cat 11377
Diodes Zener
DZ1 Mullard BZY88 C33V Cat 13979 Transistors
DZ2 Mullard BZY85 CéV2 Cat 2844 TR1 GEC 2N2646 Cat 10127
DZ3 I.R. 5ZS 128 I Cat 12660 TR2, TR3 SESCO BDY 54 Cat 12384
Dz4,0Z5 | I.R. 5ZS 178 Cat 13201 TR4 Telefunken BD175 Cat 11980
DZ6 Mullard BZY88 C5V6 Cat 2851 RS Telefunken BC308B Cat 11977
Inductors Heatsink P15289
L 200-230 mH D7088 . )
12,13, L4 35-50mH D7087 Insulating Bead Steatite Cat 4020
L5 22-35mH D7089
Insulating Kits for :-
Diode | Mullard 56295 Cat 7097
Intearated Transistor Bush Mullard 56201B Cat 7073
s Transistor Washer ~ Mullard 56239A Cat 11903
Cireuit |
AA Signetics N57 23A Cat 12099 Terminal (Spade) AMP 61134-1 Cat 2678
Transistor Pad§
Pofentiometer 1 off Jermyn [T018-002 Cat 11541
RVI 2k2 | Bourns VA|OSH Cat 13844 1 off Jermyn |T05-001 Cat 1162
Turret Lugs Vero Nol| 22435 Cat 13746

Store 4DS/7DS
January, 1983

R13

FIG.40 P




W TP7

10221
10153
10222

10101
at 8167 §13

10100
10391
10392

10102 e VN
10472 TP3 'y 4

10152 h _ J ; " -y ‘%: .

10333 s 1 " = N

i 3 | ¢ D , . - TP8
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at 12391
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TP1
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5
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.

at 7097
lat 7073 Z
lat 11903
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lat 1154]
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at 13746

FIG.40 POWER SUPPLY BOARD - LAYOUT
D6535
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(4

OPERATION OF RINGING CHOKE CONVERTER

TR1 provides a pulse which tums on TR2 and TR3.  The collector current rises linearly,
at o rate determined by the input voltage (B+) and the inductance of Tl primary.  The
polarity of the secondaries is such that the diodes D6-9 are reverse biased.

Current in T2 primary (N1) induces base current in T2 secondary (N3).  Eventually T2
saturates.  Base drive reduces and TR2 and TR3 tum OFF.

Current in T1 primary stops instantaneously, and flux in T1 decays by forcing currents
through D6 to D9 into C6 to C9.  Energy from T1 core is all dumped into Cé to C9
before TR3 turns ON again.

When TR2 and TR3 turn OFF the flux in T2 decays by forcing a current through C5 and
D4, charging C5. When all the flux in T2 has decayed, C5 forces base current into
TR2 and TR3 via N3, tuming TR2 and TR3 ON and repeating the cycle.

Control amplifier AA compares the +5V rail with a reference voltage (also derived from
package AA). If the +5V rail is too high a d.c. control current is forced through L1
and T2 (N2), making T2 saturate at a lower primary current. This reduces the energy

stored in T1 in each cycle, and hence reduces the average output volitage on the +5V |
rail.  The voltages of the other rails are determined by their tums ratio with respect to |
the 45V rail.

L1 protects the output of AA from the high a.c. voltage induced in T2 (N2). (A large
number of tums is used on T2 (N2) to ensure adequate control range without high control
currents) .

OV(A) is the machine's earth (chassis), O0V(B) is intemally connected to B-, but is
isolated from OV (A), giving complete isolation of the d.c. supply from the chassis and
signal earth. (See Fig.4).

R3 R4
15K 2K2

L1 R9
200mH 10
T2
CONT
{Se
N2
TP7

R4
c1
1000/35 ;- Dil T
¥
T8 L incooy
CSR1 -
12RCM5 P
2N2646 Ré ey
L 19001 moysy:
€3 e RS Gu
TP2 01135 I 100 0.0y -
15 2
B- - ¢ :
“ STARTING CIRCUIT RINGING CHOKE CONVERTER
oV O Unijunction oscillator is {See note 1)
SRy fires and blows inhibited while converter
fuse 1f B+ exceeds | is oscillating If canverter
- if CSR2tires stops TR1 praducesa statting
o pulse.
+65V:(A)
+5V OVERVOLTAGE
- PROTECTION:
Fires.CSR2 and hence CSRI it
Store 4DS +5V ta) rail-exceeds 6:5V.approx

August 1979




CHOKE CONVERTER

R3. The collector current rises linearly,
ond the inductance of T1 primary.  The
des D6-9 are reverse biased.

t in T2 secondary (N3).  Eventually T2
3 tum OFF,

| flux in T1 decays by forcing currents
m Tl core is all dumped into C6 to C9

cays by forcing a current through C5 and
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d.c. control current is forced through L1
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+13V(A]

+5V CONTROL
AMPLIFIER "

TO +5Vi{A)

Ll R9
200mH 10

{See note 3

[ D

D3

TR7

g

CONTROL WINDING

SMOOTHING AND OVER -

VOLTAGE. PROTECTION.
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25

| -12V{8)

2omm ov(B)

y
T4 iNeany

1

“M5 TR
2N26L5 R6

3 100

= R

gun

TPS @4 2. 4

(Not Connected)
A

Cl
0-01 ™

TRZ
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305 1o
TR3 22
80Y

S DL C16 ELSF

=13V (A]

0

e3
o-msT 1

STARTING CIRCUIT
Unijunction oscillator s
inhibited while convectet

is oscillating It canverter
stops TR1 produces a.statting
pulse.

RINGING CHOKE CONVERTER
(See note 1)
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0
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SETANG &5
N3 £700/10
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FIG. 41

SUPPLY BOARD - CIRCUIT




CIREVIT | vaLue J TOL. JRATING MFRS.  REF. Nz,
REAR CASTING ASSEMBLY
Store 7DS D7630/3
Store 14/14DS D7630/4
General |
Items
Board, Printed Circuit
Store 7DS D7736/1
Store 14/14DS | D7736/2
Board, Insulating I P16461
Cableform D7631/2
Diode, Bridge Rectifier Varo
VL148 Cat 14403
Screwlocks, female Cat 14297
Capacitors
c2 10,000 ,F Cat 12034
C4,5 0.47 JF Cat 10346
Connector
Socket Housing Cat 16756
Terminals male Cat 16403
Plug Housing Cat 15871
Terminals female Cat 16404
Fan,Filter
Fan, control board D7738 SKT30
Fan unit, modified P17733 )8 L ORANGE 1, GREEN
Fan filter P16497 710 N
Fan grill P16447 4 1
> A
or -
;L7 2A 10AorSA
Fuses MAINS
F1 1 amp, antisurge | (230V) | Cat 4305
o P g GREEN 10,000
F1 2 amp, antisurge | (115V) | Cat 4304
F2 5 amp Store 7DS Cat 4303
or
F2 10 amp |Store 14/14DS Cat 4315
F3 10 amp Cat 4315
5
6
2
Plugs SKT 3 “
PL30 A.C. mains input Cat 11713 N e 14
PL31 D.C. battery input Cat 1359 < T10A i
PL8I Housing Cat 16756 3
Contacts Cat 16403 c) l e
Switch | P
1 off Voltage  selector Cat 15182 a ) ! T
/}7&7 FAN
Transformer VARIABLE
g SPEED
T A.C. Mains, Toroidal
Store 7DS D7607/2
Store 14/14DS D7608/2
] ]

REAR CASTING

Fourteenth Edition




qgs1 %%y
HILG 54910,

—— — — e | SKT.22
]| +13V 3V(A 1
ORANGE 1, GREEN I pu— ' 45V (A) 2} o
| iy +5VIA) Commi | |
-1 ]OV(A) f-"6 -
14 IB+ —Z}{OV(A) —E—j
= POWER SUPPLY | _s[!-13viA) s
10AorSA l D7736 7 sz SUPPLY + E §
—y) v ) ot
GREEN 10,000 ] la. ol p—i) o
Y of
\|-' PL67 5] ;-E r
= ok PLS — (o2l :
I [1 g ; T
R . § - |
5 l
6 |
2
4
. 14 w |7 SWITCHING REGULATOR
k. 14 9 WA o
( 5 +0V e )—
L 121 o 'Y 12| I-B- l
ir 3 Py :( L 07725 |
cs —Ioh —_
0 r I ’ I
EAN ", FAN | (o |
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FIG. 42.
REAR CASTING ASSEMBLY - LAYOUT AND CIRCUIT

(D7630)




CIRCUIT

MFRS. REF.

G
REF VALUE TOL RATING o
FAN CONTROL BOARD D7738
Capacitors
C1,4,7 15,F 20% 25V Cat 13781
C2,5,8 0.22 4F 20% 35V Cat 14333
C3,6,9 2.2 uF 20% 35V Cat 13466
C10 0.47uF 20% 35V Cat 13648
Housing Component for
Resistors Cat 14111
Resistors
R1 47k 5% LW R10473
R2,7,12 100k 5% W R10104
R3,8,13 68012 5% P W R10681
R4,9,14 22k 5% PW R10223
R5,10,11,16 33k 5% LW R10333
Ré 39k 5% LW R10393
R7 1504 5% LW R10151
Socket
SKT65 Socket Housing 2 Way Cat 14769
Contact Crimp, 2 off Cat 14191
Transistors
TR1,3,5 BC3088 Cat 11977
TR2,4,6 ZTX450 Cat 13628

Waveform at collectors of TR2, TR4, and TR6.

Voltage and Frequency are proportional to the applied voltage
at 5KT65 which should be between 4 volts and 12 volts.

At less than approximately 4 volts applied, i.e. when the
equipment is cold, the fan will not rotate.

R4 RS

R6 lca -[cs
15

TR2
ZTX450

FAN COl

Store 4DS/Store 7DS

August 1979
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FAN UNIT

N A I
!
oo N_____f____\ Positive Supply Rail
__________ Ne_o_rive Supply Rail
orm at collectors of TR2, TR4, and TR6. FLYING LEADS TO
ge and Frequency are proportional to the applied voltage FAN UNIT
T65 which should be between 4 volts and 12 volts.
ss than approximately 4 volts applied, i.e. when the
ment is cold, the fan will not rotate.
BROWN BLACK
RED ORANGE
R15
| |
—_—
{ 150
SKT
65
Q
TR1 cio
=>
BC3088 W7 0
L
TR2
ZTX450 VARIABLE
SUPPLY
FROM POWER
SUPPLY BOARD

FAN CONTROL BOARD - LAYOUT

D7738

FIG. 43

AND CIRCUIT




CIRCUIT MFRS. REF.
RCY VALUE TOL | RATING[ ™ Rio
POWER SUPPLY BOARD D7736-1
D7736-2
Capacitors
c2 47 uF 20% 10V | C162470
c3 1000 4F [-20% +50% 6.3V | Cat 14435
c4 2200 uF |-10%+509 35V | Cat 13137
cs 15uF |-10%+50% 40V | Cat 4219
C6,21,27 047uF | 20% 35V | Cles478
c7 0.01uF |-20%+80% 100V | Cat 13427
cs 2.2uF 10% 100V | Cat 9713
c9 4.7 uF 10% 160V | Cat 13429
c1o 2200uF |-20% +50% 16V | Cat 13425
ci,i19 10pF 20% 16V | C163100
Ci2,16 1000 uF [-10%+50% 35V | Cat 13470 MERS. RE
cis 10,000 uF|-20%+50% 6.3V | Cat 14432 CREUT | vaiue | 1oL |RaTinG|MARG REF-
C20 100 uF 20% 25V | Cat 14431
c22 100pF | - 2% 63V | Cat 10476 POWER SUPPLY BOARD | D7736-1
c23 2.2F 20% 35V | C166229 (Contd) | D7736-2
Resistors
C24,25 0.47uF | 20% 100V | Cat 10346 Rl 2913
26 4700pF | 10% | 100V | Cat 13647 2 } 100 1| 9% W Rrotol
R3 330 5% iw R10331 E
R4 47 5% W R10470
Chokes R5 20,25,27,}
— ’ 1k 5% w R10102
Ll 210 mH D7610 30 . CIRLT VALUE TOoL
12,3,5,6 120 mH D7611 R6,32 18 5% 3w Cat 11987
L4 56 uH Cat 11670
L7 100 uH Cat 11679 RS 2R2 5% 3W | Cat 12624 POWER SUPPLY |
R10 22k 5% W R10223
RI1 2k7 5% Iw R10272
Diodes R12 2k2 5% W R10222 Transformers
— R14 100 5% 3W Cat 8167 n Canxeriee
DI1,4 3051 Cat 12385 12 i
02,3,8,12,} 1N4002 Cat 9660 RIS 0R2 5% aw | Cat 9286 s o
13,15,16 ° R16 10 5% Iw | R10100
D5 STAN12 Cat 11975 R17 220 5% Iw R10221
D¢, 7 SFIAR12 Cat 12643 R18,23 680 5% Iw R10681 Trarsisters
D9,10,11 SFIANG Cat 12386 R19 3k9 5% Iw R10392 =
D14 BAX13 Cat 8406 RI BC308B
R21(D7736-1) | 330k 5% iw R10334 TR3 Unijunction 2N2
R21(D7736-2) | 150k 5% iw R10154 TR4,5 BDY 58
Diodes Zener R22,30a 1k5 5% W R10152 TR, 9 BD175
R25 4k7 5% YW [R10472 TR7 BC2378
DZ1 1N52588 Cat 15066 2
DZ3 BZY88 | C5VI Cat 8407 R28 270 5% W | R10271 TRE 2R
DZ4 BZY88 | CéV2 Cat 2844
N R30b 1k8 5% Iw R10182
R31 120 5% IW R10121
Intergrated Set on Test In range %%’:_Sn (iais
Circuit Resistor, if }{om o | 5% Iw 2lode Vounfing “fems.
AA N5723A [(Voltage Regulator) | Cat 12099 fitted 1R3 .
Terminal Heat sink
_ermina’s Heat sink Compc
4 off Terminal,Faston Tab, Hellerman Insulating Bush
Plugs . .
HC8150T Cat 13745 Mica Washer -
PL65 Plug Molex 22-04-1021 Cat 14952 11 off Terminal Assembly Vero 22434 Cat 13747 Mounting Kit -
PL66 Plug Molex 22-04-1071 Cat 14499 : Pad - Mounting
PL67 Plug Molex 22-04-1051 Cat 14181 Pad - Mounting
Thermistor
Potentiometer TH1 Thermistor Assembly D7612/2
RV1 2k2 Cermit VAOSH Cat 13844
Thyrist
Ty FIG.44 P
CSR1 12RCMI0| or BTY 87| 100R Cat 12391
Relay
RLA Cat 13366




MFRS. REF.

TOL | RATING KO

PPLY BOARD D7736-1
(Contd) D7736-2

% Iw R10101

% W R10331

% iW R10470

% Iw R10102

% 3w Cat 11987

% 3w Cat 12624

% iw R10223

% W R10272

% iw R10222

% 3w Cat 8167

% 3w Cat 9286

% Iw R10100

% Iw R10221

% iw R10681

% iw R10392

% iw R10334

% 3% R10154

% Iw R10152

% W R10472

% Iw R10271

% iw R10182

% iw R10121

% iw

on Tab, Hellerman

\
?‘ﬁly Vero 22434

sembly

BTY 87|

100R

Cat 13745
Cat 13747

D7612/2

Cat 12391

CIRCUIT MFRS. REF.
REF, VALUE TOL RATING NO
POWER SUPPLY BOARD D7736-1
(Contd) D7736-2
Transformers
Ti Converter D709
72 Tioaing D7257
T3 ITT Cat 13840
Transistors
TR1 BC308B Cat 11977
TR3 Unijunction 2N2646 Cat 10127
TR4,5 BDY 58 Cat 13204
TR6,9 BD175 Cat 11980
TR7 BC2378 Cat 11978
TR8 ZTX550 Cat 13629
Transistor and
Diode_ﬂoinﬁng ltems
Heat sink P16036
Heat sink Compound Cat 8274
Insulating Bush - Transistors | Cat 11903
Mica Washer - Transistor Cat 7073
Mounting Kit - Diode Cat 7097
Pad - Mounting Cat 11548
Pad - Mounting Cat 11541

FIG.44

Store 4DS/7DS
January 1981

POWER SUPPLY BOARD - LAYOQUT

D7736/1




B""-‘f

TR
BC3088

CSR1
y BTY87
100R

+5V(A)

FAN(A)- -

Store 4DS/7DS
August 1980

r————
TP3
RS DZ1i
1k IN52568
B= -
%ROFV?VBAR D.C.OVERVOLT 2 SRE By
ires
HYRISTOR ',:5ng§;“9§+ rail exceeds 62V RI6E  -13V(A)
exceeds 36V 10
- 14 STARTER CIRCUIT
t T.P8
s (o D1
CONTROL
WINDING SF1A
C24 R10 R11 R12
=047 22k 2k7 | |2k2 12 Dl
SF,
TR7
03 . D¢
INGOD2 : SF
<
SOT D¢
\i ; []Su note T IN4C
o TR3 below.
& 2N2646
HEATSINK (b3
T.P6
—@ b TRA TRE SFU
BDY58 " {BDY 58
=25 Cl4 = R9 s_L_cs D5 wteC9 < ot
47 2.200] 00 el 1ane] -
R13 R4
100 100 SEV
<7
1
RINGING CHOKE CONVERTER
Operating frequency approximately
30KHz ((A:C. Operation}:
Chas
is cor
RLA1 RLAZ g5
NOTE: Set on Test Resistor
8- 1 ! : in range 0-10 to 12N,
- SWITCH-ON PROTECTION
“R8 timits dic:switch ~on surge
RUA shorts autR8 and allows o
“converter to start ence the switching
12 ““regulator -has become operatichal;
0VB =me—




1N A)

R22
kS
1215
AA ]
DZ3 N5723A :
BZY88
CEV) A
____01,3__(1’7_ Lo
ie=021 22
Q47 o 00p
R21
330k ON'D7736/1
Ri8 19 R20: 150k ON-D7736/2
680 k9 1k
. ov.(A)
BV 5V REGULATOR : B2 i
E :?0'6 ~I3A) Regulator controls converter to ensure
i ! ;
[ER CIRCUIT an accurate +5V outpu
e .
1 T.P8 ;
e fe
CONTROL - TP e
WINDING T I_ 6 3
3
R11 R12 ; l - '+5V A
ofek7 | |2k2 12 Ca3z=Ci R
e
P17 T T l l +5V(A)
” ! o s
P 4 l ]
IN4002
I 7]
: ——=m | BRAKE
oy SOT, T 08 ; c::CIGSGH C15 c::CW l ' SUPPLY
’ See note ! INlo02 SR = =W
£ R3 below. E i I |
: 2N2646
92 : D7 Ng}y\— 3 | I
SRR A ) g - -mm  -13V(A)
110 H |
5 B SFIARE .L%lozo : -L&n | |
, T o 2
' Lce
T 47 , ¥
R13 : HOMH %
100 |¢ sFiaRs J- » -
10 :
2200 jlo

{RINGING CHOKE CONVERTER 018}
‘Operating frequency approximately
30KHz (A.C Operation) :

Chassis and ‘signal earth COV(AI)
is-.completely isolated from inputs
B-{dc.-ve) and OVB{a.c: 0V)

NOTE: Set on Test Resistor
in range 010 to 12N,

FIG.45
POWER SUPPLY BOARD - CIRCUIT




70 MOTHERBOARD
PL.IN
(SEE FI1G. 47 OPPOSITE )

C ! )— D5851
RECORD .
Mz w1 7 —_— |11 3 —
I i®§’ y | SKT 4 o SKT
1 SKT_
|55 TACH WPE 2] | +5v l 2
|” I O | E S 1 e e
i ! | 8 1o o iz2li3 ey 12 13 1e Js 16 7| | sy 13y s
15 |30 | Il ' 5] | +13v 1_|s
7 60 (LR ER L ] l OUUUOOOOUUS IS UY E 71 v 17
B SKT 5 SKT. 6 o 1 ~13v { 8
TACHO oml 7 Conm ] | FORWARD 1
TAPE LAMP__ |8 % ¢ ; : :f;onn COMMAND } ;, ‘
A P _—
LOCAZ ::iratsezi ss ) E o] 1 RECORD T L
T2Vl 15 % Comml! i RECORD _LAMP LI e
RECORD_LAMP{ w—) Com 12 -9v ; 12
RECORD COMMANO| 4 3 I< 13 |r +9v 13
el |11 3 ot REVERSE % Ve
17152 3 ) I |
331, 12
i )) CAPSTAN SERVO PL 55 _PLI
1] |2 EOT T
1 ) D8286/2 i EOT =
LI [E -] 0 +13V 26
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l l syl oo
|30 Com
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HEAD
h ~ J3j23 L
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122
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b
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1
| RETST ) o M
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= $ho
O o S A
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| —nv(s)—)z—?
[POWER SUPPLY!

| D6535

| (FIG. 41) |
_—(— B8—

o.c.

¥ FITTED ON MODIFICATION STRIKE \
NUMBER 10 EQUIPMENTS

) e
SWITCHING REGULATOR
2 D7725 (FIG.39)

25 e )
l l ) \

71 |
[ | Ei—f——
' (—L—-——
(-&———_—_—_
0y | (—L_t%_

)

g T
+8V —)————

(FIG.56) S

FIG. 46

STORE 4DS INTERCONNECTION OF
TRANSPORT AND POWER CIRCUITS




TO MOTHERBOARD
SKT.10
(SEE FI1G.47 OPPOSITE )
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Store 4DS/7DS
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) MFRS._REF. REF.
CREYT | VALUE | TOL | RATING| ™o CREUIT | vaiue | 1oL | RatiN|MPROREF CRCUIT | yALUE | TOL
STORE 7D5_ b7690 STORE 7DS (Contd) | D7690 STORE 7DS
ACCESSORIES SUB_ASSEMBLIES Speed
Connectors (For printed circuit boards, refer Selector Assembly
1 off Connector, Mains Lead Cat 11728 to index for appropriate Figure) K .
1 off Plug, D.C. Supply Cat 8429 gmke* (m‘{“"L'"S
14 off Plug, Coaxial BNC Cat 4858 Brake Arm qucbet (switch)
1 off Plug, (Remote control) —= D8937 no R
Cannon 37 way DC 37P Cat 4820 Assembly Pus-h Button "REC
2 off Brake Pad Assembly D8178 55 Switch ‘%”f(';) Tg"
2 off Plug, 9 pin Cannon DE9P | Cat 1366 iy 5:13' 01-60
1 off Socket, 9 pin Cannon DE9S | Cat 2202 S1 witch, mains, (
3 off Shell - 9 pin Amp 205729-1 | Cat 14294 CapstanDrive .
1 off Shell - 37 pin Amp 205731-5 Cat 14296 Assembly D8930/1 54 Switch (rotary)
Capstan Puliey 30120-614-00
Pulley Disc, Black P15344 Spool Drive.
General viiey Fige, Hlae Assembly (2 off)
Items Counter
| D5816
1 off Microphone/Loudspeaker Assembly Counter C:? 4223 Switch
Assembly D5846 . . witen
Counter Drive Ring Cat 1863 Assemblies
1 off Muff, Protector Cat 11468 Pulle P13867 =
roll Reflective Marker Tape Cat 10331 Y Flutter Compensa
1 off Spool (empty) Cat 2300 Assembly
EOT/BOT Bracket
1 off Tape, on spool Cat 15290 ~Assembl D6932 LP2 Lamp 6V, 0.1A
1 off Technical Handbook Cat 13335 Ly Lamp Holder,
S13 Switch, sub mini
S12 Switch, Toggle
Head Plate
MAIN B v * Local Enable an
MATN A bl
ASSEMBLY osemy Standard D808Y/1 Switch Asser
Bracket
Base Cover D&959 alternative voice track LP1 Lam; 14V 0 0.
Deck Cover (T ) D8099 P P
eck Lover (Transparent position (see Fig.53) D8089/2 Lamp Holder, cl
Fascia Cover P15237 si Switch. Toadle
Front and Top Cover witeh, logg
Assembly D8652 Meter
Handle D5840 Assembl See Fig.26 D7679
Handle Catch D5839 Asembly | (See Fig.29
Handle Runner D5838 Tension Arm
Head Cover P15211 Assembly
Push Button Bulb 5V 0.06A
Assembly D5814 Vé
Connectors {Chassis Mounting) Bracket (mounting) P13868 Photocell P.C.:
14V 0 i :
SKT22 25 Way, Cannon D8255 Cat 2208 BUIbﬂu:ge ga(i:A midget Cat 8600 Spring (Red)
PL27 9 pin D Type Cannon DE9P | Cat 1366 Push Button "<<" P14270 Spring (Black)
SKT23,28 9 pin D Type Cannon DE9S | Cat 2202 Push Button "< " P14272
SKT25 37 pin Cannon DC37S Cat 8430
SKT26 5 Pin DIN [ Cat 10238 Push Button "STOP" P14268
Push Button ">" P14273
14 off Plug, Coaxial, BNC Cat 12012 Push Botron "> P14271
5 off Switch TMC dialight 513-
0101-604 Cat 12125
Rear Casting
Assemblx D7630




MFRS. REF. CIRCUIT MFRS. REF,
TOL RATING NO REF. VALUE TOL RATING NO
E 7DS (Contd) D7690 STORE 7DS (Contd) D7690
Speed
Cafer Selector Assembly D5815
gure) Bracket (mounting) P13863
Bracket (switch) P13864
Knob Cat 12163
D8937 Push Button "RECORD" P14269
Assembly D8178 S5 Switch (push) TMC dialight
513-0101-604 Cat 12125
Sl Switch, mains, (rocker)
Cat 15189
D8930/1 S4 Switch (rotary) Cat 12131
sy 30120-614-00
. Black P15346 Spool Drive_
Assembly (2 off) * D6941
D5816
Cat 4223 Switch
rive Ring Cat 1863 Assemblies
P13867
Flutter Compensation Switch
Assembly D8338/1
Bracket P16740/2
D6932 LP2 Lamp 6V, 0.1A Cat 13731
Lamp Holder, clear Cat 4770
S13 Switch, sub miniature Cat 12745
S12 Switch, Toggle Cat 12759
* Local Enable and Tape
D8089/1 Switch Assembly D8669
Bracket P17276/2
' voice track LP1 Lamp 14V 0.04A Cat 8600
i P
ee Fig.53) D8089/2 Lamp Holder, clear Cat 4770
S11 Switch, Toggle Cat 12759
26) D7679
Tension Arm
Assembly Ds9>4
Bulb 5V 0.06A vitality
D5814 V680 Cat 8599
. Photocell P.C.Boards
t
nm'xg)midgef P138¢8 Assembly D5811
R Cat 8600 Spring (Red) P15251
n << P14270 Spring (Black) P15352
i P14272
n " STOP" P14268
n "> P14273
n '>> P14271
AC dialight 513-
| -604 Cat 12125
D7630

CIRCUIT . RATING MFRS. REF.
R VALUE TOL o
TOOLS, SPARES AND OPTIONAL (TEMS
(Not supplied with bosic equipment).
Boards
Calibration (Reference) Board| D7720
Extender Boards for:-
F.M. Record/D.R. Record | D6502/2
F.M.Replay/D.R.Replay 1| D6503
F.M.Filter/D.R. Replay 2| D6504/2
Voice Board D6505
Set of D.R.Boards for one
channel D7741/2
Set of F.M. Dual Standard
Boards for one channel D8285
Tools efe.
Allen Keys:-
1.5 mm 523/00/557
2.5mm 523/00/558
3.0mm 523/00/701
Pozidriv Screwdrivers:-
Point O 523/00/ 647
Point 1 523/00/670
Point 2 Cat 12683
Screw fixing (assortedpacket)] D5894
Heat Transfer Compound, Dow
Corning 340 (see maintenancd Cat 8274
chapter)
Rack Mounting Kit D5831
*  The items which make up this unit come

as a complete assembly and cannot be

supplied separately.

FIG. 49

GENERAL PARTS LIST

Store 7DS
Sept. 83




TO MOTHERBOARD
PLI
(SEE FIG. 49 OPPOSITE)
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o
w
z
o
a
[=]
&
alzlalzlz 121313 213! 123
DR R R I B R I e I O 2
—— D7243 e = i) 5 B 5 5 A O |
| +5V pr— g Jo iolnhizlizhich 1213 la |5 I6 17
£ L F5v e i [ 1] ] —
an :gz : ) | = iviviviviviwlvwiviviviv] o] |E R COMMAND i TI
717 13V 17 _g SK3 (| . : 22 e
L SEY 718 ) Com— H A
17 FORWARD N Commmi3] |RCOMMAND
7 RECORD _CCMMAND Tie 5 l |
Aan FAST 1|9 ey 5% se2| 2l IR Lamp !
ol RECORD 10 oy 12| |S COMMAND T
= RECORD LAMP Tl Ty C
7] L -9V T2 5 Com [s.Lamp |
131 | +9V 1113
,::Ll REVERSE Tl 3 Comn !} F COMMAND
— DECK CONTROL f 1 cave
= ———— i | S o
H EQOT/BOT . D8g01 1| \FF COMMAND
- S5 Eor/AOL |tV i G ¢ i
3 0. T FIG.
= r£| SENSOR | +sv T 3): PL.78 (FIG.31) Comm 3| FE LAMP
1
= 57, D6931/2 OV il I 5| |LOCAL ENABLE
— " ] A C
] S P | viav
—_— +5v | 2 SK 80 Comm 7 l
— |§? av | 1:: AanAQ AN~ 137
_Z =23 STop 3 l I Tﬁ 'ﬂ | I [N 139 (Y:gPSTAN
-S('- o 71L113212311I.105969 [N — 0+
) PL.79 _I 0 L37)
I el I B - ol
o0 7_‘ - |"°o 36 20
" i/ 35 10
= EQT/BOT DISABLEI 165 05— <200L
30T D 0—|—v SERVO
EOT. %2 0 2
13V in: o 1}
[OCAL ENABLE 1112 02
oV —*0 30|
11, 03
F.F_LAMP Tho, o=
—0 _ 28]
FF_COMMAND | o 0%} -
F_LAMP 80 02— TO PL.S. S¢,
ofw |18 O J26) $5.511
)32 F_CoMMAND | 7. 0%
" —, STOP_LAMP 6507,
| | I - H{BLACK STOP COMMAND | 5 0224
| R_LAMP 1 L5 ©
| SPOng;SERVO s R_COMMAND 3502
0 6 )| — PINK FR._LAMP 2 0
(o l)_ 2 Lo poo FR_COMMAND | 120?,‘ ->
MARKED) 37 ACK =
48,22) B D7632 et
i RH. SPOOL SK.25 b7623
25 [ MOTOR. 1 :
36| LH RH.
T g et | I
C— 2| - -
oyl E 1 N AN : e | REMOTE SKTS.
ka1 12 (m ! ! ‘:, > l L
i i ] J SK 32 5 12
R ° et f i
- (4
I MARKED °S" | (omuei 11 4 I | B
A T T l To PL. 12
L | I 1 | PIN Nas 23 a5
AS INDICATED
J— sl Y0 50 Bl [ | \oweaTe \ 90 %5 /5K1’23
N 6 Ve r—=97— —.s smaxe  TRANSDUCER ~ASSY. 1
=10 8= | | (omm _| SOLENOID D6954 2
et L _07725_| (o — 58 07248 >
i g BT o i —
[ ' (== 08931/2 ) —22 } } D72L6
(o (Fig 54) )55 -
| o I
—(—
‘ L __J
E t
—— -
OFF|
Ll
(———og‘r‘o__”
{-————‘
=iy

Store 4DS/7DS
Oct. 83




i STORE 7—[ CHANNED 1 T CHANNEL 2 l CHANNEL 3 [ CHANNEL & CHA
INPLEOUTRUI NPUT outeul NPUT ouTPUT INPUT ourPuT INPUT
T ’ ‘l' Y
e 9 I 9 Lo} Y
¢ e sk 28 PL27 $—ssur st PL 27 K
L PN T P TN L e T TR PIN & [P — PI
| \&070509 i \ §30107% /
P27 D LIS a8 i
-] R, | MY | PECRINE sty SR, =
- = - — T g
frecafos| recors nmm 1] Rertar RECORD [ Repiavz T REPLAYS REmAYT | RERCAYT RECORD REPLAYZ | REPLAYI RECO| T RE
LY K1 36 SK1 38 SKT 40 SKT 41 e SKI 4k SKT45 | Il S
fuCARDS | RECORD Pk | Repiar RECORD ! Fuzn REPLAY FiLTER REPLAY REPLAY RECORD | || F
— | — || i 22) | i
HoMep | 4 o A
R e e > > s — > > > ¥
| 3 > o]y > 5o 314 o L L
& ;97 3 |8 3 LK.B S LK B 3 ™ ——
[ 38 3 3 o 3 oV
| I [5e ] 3 N JR— >
16) 45V
i [ 3’? - }F 2] 2 RUN
| | NI Re 3
‘ by ST
| | %ﬁk 3 ~REF
[4 5 60
3 30 —
| 3 ST
3> L4 72
| 3 3 -
I S . 4 178
S > - T
| LB P——
1 L)
F@o{ﬁa >h <t
I MEREE |
REC_PWE )¢
FC 000 OUT
L EC_EVEN OUT
FC ODQIN *
I FC_EVEN IN__ I
| | I
, | i -
| | B B . -
| ] | e
' | J | — e —
I i
il i - = —
i ] 1 | 3
1 f o Ul o ‘ «
i 1 e
i | 10000 [
f | = & 4o - ] 1 — e
| | 370 = I BN B —
| | |
| = = 1
B | = e = ===
L
i
B =
- 1 T NOTE
l il ‘ oy ov PLS 10, 11 19, 20 ARE NOT DETACHABLE
ol > ;> ——r—y TT‘>
33|
l I ’ 4 1 13 IYYYY ) [ <
| IRED 5| 6 9 1 2 3] ¢ 5! 6] 7 0] 1213} 14 112 3] «f s{ 6] 7] 90| njr2]13] 4 !
PLS? }-‘;xn <) PL/SKT 1 ;;LITEi‘fg;SE;;pusxns 3|3|318| 2|5t Tss;;;’;m/sm 20
FIES MEEEEEE M S Slo[oie uU‘UwU MOTHERBOARD D7678/2
2 o e O P
& bt |
l i \ 1
R P — —_———— —— - ‘ wl l— ———_— 1 i ] —_———— . — s e s —— —— ——
i
! i Pl
i
METER AND
METER BOARD
07676 CABLEFORM D7755 CABLEFORM D7748 CABLEFORM D774
1FIG 27) SPEEDLINES,REF FREQ., BIAS DRIVE & POWER RECORD SIGNALS
ETC FROM CAPSTAN SUPPLIES 10 BIAS (HEAD ORIVE] TO
SERVO BOARD OSCILLATOR BIAS OSCILLATOR
!
SKT 17 SKT 18
T0 SKT 6
CAPSTAN SERVO BOARD
(SEE F1G 50) RECORD  REPLAY
o CH L35 7
z 8 |
BIAS OSCILLATOR [FI1G.25) Xx w w
+ & ke ¥
NOTE — -
1 0dd and even channels have separate 07733 STORE 70S L
Hutter compensation on Store 705
2 Flutter campensation on Store 405 employs — -
connections used for odd channel flulter { 7 -
compensation on Store 705 ‘
- cnzee vol " -
e 2 ]
% ¢ |3
w = i I
S B B
L
Store 7DS

August 1980




[ CHANNEL & CHANNEL § CHANNEL 6 CHANNEL 7 VOICE CHANNEL J
VOICE CHANNEL CONNECTION TO SPEAKER/MIC
T INPUT ouTPUT INPUT ourPur INPUT outeur NPUT ouTeyt (SEEFIG 19)
2 v v d v \;1 v
h 71 e ¢ L3 + = o
—— SKT 28 —e SKT 28 PL2T# SKT 28 FRONT _§ PL27 et SKT28 P Z“_E SK1 28 e—4 5
PIN3 PIN & | s PINS PINS PANEL PINGE L& PING PIN 7 IN 7 l e
(FFaad) >k 5
| N\ J3©s07% ¢ | VIEW OF FRONT
L 35T ‘ It OF SOCKE ——
e S i . e || i —_— ——_— ) ) —_—_—_T)—_—_—— - —_——,— | —— —_———— ——| =] - = e
c —— - ——— - S — t —_ ?
REPLAY 1 REPLAYZ REPLAY T RECORD REPLAY 2| REPLAY | REPLAY?2 | REPLAY)  VOICE |
SKI 41 K143 SKT 47 SKI48 | | SKI.49 SKI.50 4 Tskrs2 SKI§3 SKT'sL
REPLAY FILTER REPLAY RECORD | || FILTER REPLAY | FILTER REPLAY VOICE
Eg_zl‘;_) i
e 1> - AS ST G AN 171 |
SH 3= e I S S 3 ey -
I§ e —— 3 3 3 % ] I o 1P : |
+— - o ~ P ov
E : : ESE= = SE— e
3 I G L4 3 4 75 ] I!P 20 -9v o)
[ N TPEE (o | TPEE L YPEE 1 <1 ‘ T 22 vy § l
1
K , 1l b [ 33 3 e—
13 B | ere —hH - ! »
2 { : : > ] S il il 3]
3 13 R > > 1T 4 T DY
3 5 4 - ] 3 RN 21
3 777 > ! 7;
3 I \;
3 1718 4 t4 3 I e
3 The e 2 3 3 > ‘ I I
1> ‘ - 2 ;
>
. i Py
FQjﬂ Ly il l
1 M.E_REF =3
1 | _REC Pwg "] bul
- i S F.C. 00D OuT I 1 i T
. | EC.EVEN OUT . ! I8
S N AT T S I il
R FC_EVENIN *f R B 11 l
— |
"'_l T o T 1 r |
J— | !
R | + . l
I ! [ I
[ | ;
{
i ‘ ‘ \
! 2 ‘ |
LK
' | 3— T -
NOTE S |
oy PLg 10 1,19, 20 ARE NOT DETACHABLE Qv e = |
T ¥ 1 =il L DL
V. vy i '
1 $960 000004 90000604 o U I]
7 njz{nal <[ 5 6] 7] af sl u12]13] 14 ) o 5 6 7] o of10fuizvafne o2 3 <] s] ] sjrof 2|31 wz?p bheite |
[ S P s S U T Tl ol Tl Tolpessr o R 5 8 8 S Talzlal 2l 2l perer o B 5o
=858\ x| 1 ! al5]alB| 33| 3 oldlaa |52 8la SR |
EHNNEEER MOTHERBOARD D7678/2 BERCRCENERE 157 531535%’ BREE ‘g"\‘ *";1’ l
l L ’ e 1 ‘
| i S ! H ol ! t
i | & i i ; ‘
—_—— — e — —_— — —_—— ‘______._v‘ ] by f— — !
‘ ‘ 1 i ‘ ] ‘ ) ! ! I | oy r 1 .
' i
CABLEFORM 07745 ‘ mé -
RM D7749 CHANNEL INHIBIT 1 INES CABLEFORM 07747 CABLLFORM 07750 ‘ narm
i
[SIGNALS FROM REMOTE SOCKET | POWER SUPPLIES TO POWER SUPPLIES AND { \vré
RIVE) 10 i PREAMPLIFIER REPLAY COMMANDS FROM ‘ ! 1
iCILLATOR ‘ i SIGNALS FROM PREAMPLIFIER DECK CONTROL ROARE ) |
: | R |
! .
tOFLUTT
T0 REMOTF SOCKET i C(LJKFLLEEN‘;IHON
(SEE FIG 50) ‘ SWITCH
| - | X
118 —————— W | -4
[ SKT 7 \h\/_——’ ‘pé
S _J 0 SKT 1 e
. DFCK CONTROL HOARD WIDE BAND 1/
BECORG: ZRER-av — (ot 116 50) INTERMEDIATE o
. SR S BANOWIOTH ‘
i (WBYI |
o CH1L L5 7 a 2 £
b < N
=3 W = . REPLAY PREAMPLIFIER (FIG 21 )
@ T 4 &
L ‘
—J L ) 0842172 STORE 705
— — —— S
| 51
2 cn2es vodk - \ " . LTORE 705
3 3 E
X S < s <
& Ea @ e A A h
|
| J INTERCONNECTION DIAGRAM




21
+5V ==
oV ums-
23
-13V ==
CIRCUIT MFRS. REF.
REF. VALUE TOL RATING NO
EOT/BOT SENSOR BOARD
Capacitors
C1,C2 820 pF 10% 200V |Cat 13128
Integrated
Circuit
AA SN74LSOON Cat 15077
Lamps
LP1,LP2 Vitality | V680 Cat 8599
Photocell
AB,AC IPL1500AO Cat 11758
Integrated Photo Matrix Ltd.
(WARNING MOS DEVICES)
Resistors
R1,R8 S.0.T. 5% W
R2,R5 M2 5% W R10125
R3,R6,R7 100G 5% W R10101
R4 4k7 5% W R10472

|
| |
| |
|
I s C1 LP1 I -t C2 ®LP2
{ T &soe ; T 8s0p
| \\ : \\
l AB
| ]
l C
| []Rz RI # ]RS RS ¥
l 1M2 M2
|
|
|
|

#»* SELECT ON TEST
VALUE BETWEEN 15R ANC 100R.

CIRCUIT IN ENCLOSED BROKEN LINE
IS FOR STORE 4 EXCEPT THAT IDENTIFICATIONS
R1 AND R2 ARE TRANSPOSED.

STORE 4DS EOT circuit is D6501/2

STORE 7DS EOT/BOT circuit is D6931/2

E(

Store 4DS/7DS
August 1980




I ‘
| 1 56 B.OT. TO REMOTE
] 13 q——- (PIN15)
LP1 | 2 LP2 !
| == 850p R4
- I Lk7
N N AA
N\ | NS JAA N6 R¢ 26 E.0.T/BOT TO
L
i AB | AC ) 3 4 55 DECK CONTROL UNIT
] 1 ,:D
¢ | 57
e R .- = 0V FROM REMOTE
l [
| M2 gAA -
8 L 55 E.O.T TO REMOTE
| 10 Tl = (PIN14)
|
L |
_______ _
[EST — .
EN 15R ANL 100R. ! i
| WARNING
? i
l A t( LCV' /
5 AOS DE
| This circuit contains MOS device | ¥
CLOSED BROKEN LINE | the poscibility of damaq e
4 EXCEPT THAT IDENTIFICATIONS § pedite. e Sy TR A
RE TRANSPOSED. oy o s T S
| printed circuit board, must be avoided |
; - n
T circuit i+ D6501/2 | T pengmly Faidering 18 ‘
| before being used on this circuit |

JT/BOT circuit is D6931/2

FIG. 52
EOT/BOT - CIRCUIT AND PARTS LIST
705 D6501/2 and D6931/2




The diagrams below summarize the magnetic track configuration on % in and

%in "STORE" Range Recorders:-

TRACK 1 aw
TRACK 2 1”
TRACK 3

TRACK 4 7~

4L TRACK CONFIGURATION

PITCH P =1.78mm _
WIDTH W = 0-76mm on STORE 4, 4M, STOREFAX.
= 0-89mm on STORE 4D.
FORWARD TAPE TRAVEL FORWARD TAPE TRAVEL
EVENHEAD 1500 in 0DD HEAD EVEN HEAD 0 oDD HEAD
o - : —————y 1'500in. [
[ : I — 1 [ —1 — |
TRACK 1 < — { TRACK 1 s, e NN Ty
3 — —5 ¥ TRACK 2 T N~
e Te TRACK 3 TS SN S ST
e = TRACK 4 RS P
9 —
10 ————==— - - i I TRACKS N 1
11 g
12 ==————— TRACK 6 § S E E—- - T
13 , r
TRACK 14 mo————— | TRACK 7 S ! e
4 YOICE | T
R R ] ]
HEADPLATE HEADPLATE
STORE 14, GEOSTORE TRACK CONFIGURATION STORE 7. STORE 7D, TRACK CONFIGURATION
TRACK WIDTH W= 0-66mm TRACK WIDTH W=117mm
PITCH P=1.78mm PITCH P = 356
TRACK INTERLACE | = 0-89mm TRACK INTERLACE | = 1-782:1
VOICE TRACK —  CUE TRACK 0-2mm WIDE
(APPROX) ON LOWER EDGE
OF TAPE.

STORE 7D VOICE TRACK

On standard equipments the voice track

is on the lower edge of the tape, how-
ever equipments can be supplied to special
order with the voice track on the top edge
of the tape.

Store 4DS/Store 7DS
August 1979




configuration on } in and

=AX.
FORWARD TAPE TRAVEL
EVEN HEAD 0DD HEAD
11500in. "
‘ | l
y T tw
A
\ N N
K <~ . P
PR — - ‘[
. \, N T __!_
- \ T
] [
HEADPLATE

7, STORE 7D, TRACK CONFIGURATION

K WIDTH W=117mm
4 P = 3:56mm
K INTERLACE 1 = 1-78mm
E TRACK — CUE TRACK 0-2mm WIDE

(APPROX) ON LOWER EDGE

OF TAPE.

+ track

. how-
to special
} top edge

FIG. 53
MAGNETIC RECORDING TRACK FORMAT




CIRCUIT MFRS. REF.
e VALUE TOL  |RATING 0
D.R.CALIBRATION BOARD | D7720/1
D7720/2
Capacitors
19,1316, } 47,F 20% 10V | Cat 13433
27,28
C2,14 6.8uF 20% 16V | Cat 14212
€3,15,25,26 | 334F 20% 16V | 163330
co 592 pF 21% 30V | Car 14213
(2:2‘1’"0"8' bigsopr | 2i% 30V | Cat 14214
(2:37'”"9' }9350pF 21% 30V | Car 14216
55,12,20, }39400PF 21% 30V | Cat 14219
c9 470 pF 21% 30V | Car 14632
c17,21 560 pF 21% 30V | Car 14900
cableform to SKT 58
on Motherboard (s)
Integrated
Eircult
AA, AB,AC, } SN7416N Cat 12098
AD
Potentiometers
RVI 470 Cermet Cat 11926
RV2, 4 2200 Cermet Cat 13858
RV3 4k7 Cermet Cat 12411
Resistors
2_1)'14'3" } 10k 5% LW R10103
R2,19, 49 12k 5% LW R10123
R3,4,5,7,
10,12, 33, . ,
34,37 40, Tk 5% W R10102
42,51
RS, 11,36,41| 6k8 5% W R10682
RS 5600 5% Lw R1056)
CR MFRS. REF.
R15, 45 1214 1% W R201210 REVIT VALUE Tor | raTiNG| MG
R16, 46 68R1 1% : R206819
R17, 47 Pk 5% iw R1039 b7720/1
R18, 48 150k 5% iw R10154 D.R. CALIBRATION BOARD |n7790/7
R19, 49 12k 1 1% LW R201212 (Cont) '
R20, 50 212 1% “w R202210 onv
R21 687, 5% LW R10680 .
R22,52,61, } 100 5 . Transistors
62 g % aW R10101 R1,2,4,5,
11,12, 14, BC2378 Cat 11978
R23,27
27,53 L asn | s | aw | omioiso R
TR3, 6,7, 8,
R24.25.26, 131617 18 }BC308B Cat 11977
28,29, 30, ! 1R9, 19 EN2 F.ET Cat 10540
54,55, 56, 2M2 5% w R10225 , ET o
58,59, 60
R32 68k 5% LW R10683
R39 5k6 5% w R10562
R44 56k 5% w R10563 F| G . 54
R63, 64 107 5% w R10100
|

Store 4DS/7DS
January 1981




cableform to SKT 58
on Motherboard(s)

'F MFRS. REF,
ALUE TOL | RATING| ™" '\

D7720/1
D.R. CALIBRATION BOARD j57790/2

(Cont)
D7720/1 STORE 4DS, STORE 7DS, STORE 4DN.

~2378 Cat 11978 D7720/2 STORE 14DS.
C3088B Cat 11977
M2 F.ET. Cat 10540

FIG.54 D.,R, CALIBRATION BOARD - LAYOUT
D7720

4DS/7DS
EW 1981




BANDEOGE OSCILLATOR

R61
¥ ganng DO

Lt
100R

] 1
FREQUENCY

FREQUENCY SELECTION GATES
Switches Oscillator f-aq ierry accn-d:-
>0 speed selected

Store 4DS/7DS
Jonuary 1982




L 58
{To skt 58
an Motherboard)

3
+9v
- OUTPUT
<] LEVEL
3
-9V
1
01 BANDEDGE
2 OSCILLATOR /P
BANDEDGE
OSCILLATOR O/P
+5V.(9)
gy ffRSO gy f]RE0
'9.350p | {2M2 “'_mun», 2M2 45y Looic
- 2
45V (S} —a— +5v
C27 Cc28
T TF
S
ov ov
13 10
12
- ~—-— 15
11
7%
10 SPr it
+ 2
9
- 1
e B . . - Ly

FREQUENCY SELECTION GATES
Switches Oscillator #ea e~ry arca-dm
‘0 speed selected

FIG. 55
D.R. CALIBRATION BOARD - CIRCUIT




CIRCUIT REF VALUE TOL. RATINGMFRS .REF.NO
BRAKE ARM ASSEMBLY

Store 4 DS D 8935

Store 7DS D 8937

Store 14DS D 8937

Pad Assembly ( all models) D 8178

Solenoid ( all models) P 16559

Brake Solenoid Driver PCB
Store 4DS D 8931/1
Store 7DS D 8931/2
Store 14DS /
BRAKE SOLENOID DRIVER PCB

Capacitor

Cl 2.2 uF 20% 35V Cat 13466

Diode

D1 IN 4002 Cat 9660

Diode,_Zener

DzI 5Z55.68B Cat 15068

Integrated

Circuit

Z| LM 555CN Cat 11404

Plug,

PL 62A Housing, Molex 03-06-2023 Cat 14490
Terminals, Molex 02-06-2132 Cat 13752

Relay

RL1 Thorn NF2-12v Cat 13375

Resistors

R 100K 5% w R 10104

R2 680 5% iw R 10681

R3 39 5% 2.5W R 400390

Socket

SK 62A Housing, Molex 03-06-1023 Cat 14288
Terminals, Molex 02-06-1132 Cat 13753

Transistor

TR1 ZTX 450 Cat 13628

Terminal,

Receptacle

(D8931/1 only)
2 off Cat 4895

Amp 1 4[071 9-2

Store 4DS/7DS
Sept. 83

TO EOT/BOT
ASSEMBLY

+13V
R1
100k
8 4
6[ vcc RES
21
2|tr 555 O/F
GND
1
5 C1
2:2
ov _
55 ~
o i
038 L
57 Vo
o o

THESE LINES NOT USED
ON STORE 4 DS.




+13V 58
A — —-O+13V
s
D1
R1 4002 2 SOLENOID DRIVE
100k [CrLA 13V FOR 150ms
8 4 TRI 1 S THEN 7V
vCC RES ZTX450 —— —10
T™H 4 3 R2 R3 7 64
g 555 O/P — 39 g PE\ TO CAPSTAN
6 P.C.B.
GND ! 63 “oon | servo
: | 88
4 | Rep —
4’%2 DZ1 -
: TO CAPSTAN
5V6 A6 | SK&2A MOTOR
BLACK
.
I - A
50
OV_ - = OV
s 55{)
i 56
"4’ -0 TO REMOTE SOCKET.
— 57 o
THESE LINES NOT USED
ON STORE 4 DS.
FIG.56

BRAKE SOLENOID DRIVER

PARTS LIST AND CIRCUIT
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APPENDIX A

"STORE" RANGE FILTER TYPES (Dual Standard)

i The "Store" range Instrumentation Recorders (b)
incorporate active low pass filters in the

replay circuits.  Above the cut-off frequency the

amplitude response falls at a rate approaching 24 dB/

octave, ensuring that very little of the f.m. carrier

is present in the output signal. A switch on each

filter board selects either Tchebychef or Bessel (c)

response. The Tchebychef provides greater carrier

attenuation while Bessel provides linear phase re-

sponse.

2, The optimum filter type will depend on the

application for which the recorder is intended;
with this in mind the following factors should be
considered: -

(a) Carrier Attenuation. The amount of
carrier attenuation limits the signal-to-
noise ratio; for example, if after 3
filtering there remains a -50dBm =
residual carrier signal, then the best
signal-to-noise ratio that can be
achieved is 50dB. Worst case con-
ditions for "Store" range recorders are
when a peak negative signal occurs.
In this situation the carrier frequency
is 40% less than the centre carrier
frequency and consequently is attenuated
less by the filter.

uation.
response .

Amplitude/Frequency Response.

Ideally the response of the filter within
the passband should be perfectly flat.
The degree of departure from the ideal
is tabulated below for the two filter

types.

Phase Response. A filter with a non-
linear phase/frequency response will
introduce some overshoot on fast rise-
time signal waveforms. Although in
neither of the filters considered are
these effects severe, there are occasions
when any overshoot is undesirable.

In these cases a constant delay (linear
phase) filter should be used (see para
3 below).

The tables below give an indication of the
performance of the two types of filter. It
can be seen that the Tchebychef filter gives a

flatter passband response and greater carrier atten-
The Bessel filter provides a linear phase

Tcheby chef Bessel
Slight Rippl Typicall
Passband * ght Ripple ypically
R::son:e Less than = 0.5dB -3dB at band edge
P at band edge
Residual
Carrier -53dB -38 dB
at -40%
33 |o +15%
v 8 -5%
o
20 -
O« |¢c +3%

*

Chapter 3.

Tables of Tchebychef and Bessel frequency response are contained in
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INPUT =] |

Input  Waveform

Output

TCHEBYCHEF BESSEL
SPEED IN/S TCHEBYCHEF BESSEL
L’;*:; s AR 2 13 T 2

i - 800pus 1040us 5040pus | 640pus  1250pus
1% 2 400pus  520ps 2520us | 320us  640us
33 15 200ps  260ps 1260us | 160us  320us
7% 33 105us 130us  635us | 85us 160 us
15 7% 53 us 65us  317us| 45us 80us
30 k5 30us R2pus 162us| 25us 40 s
60 30 17 us 17 us 84us| 15us 20us
= 60 11 s 9 us 47us | 10us 12 us

Comparison of Delay Time (T1), Rise Time (T2) and Settling Time (T3)
for Tchebychef and Bessel filters when measured on Store 4DS/Store 7DS
Instrumentation Recorder.

Vi,



APPENDIX B

DIAGNOSTIC AID - TAPE TRANSPORT

Remove Tape

Check mains voltage setting

Connect mains supply

Switch Speed Selector to LOAD

Switch mains On/Otf switch to ON 1. Check lamps by substitution

Is Stop pushbutton and Mains Indicator illuminated ? —= NO —> 2. Check fuses.
3. Check mains lead and

YES supply fuse.
Are any other lamps illuminated ? ——> YES—=> [I. Faulty deck «control
NO
v Faulty:-
Are any motors turning ? — = YES—= 1. Capstan servo,
2. Spool servo.
NO 3. Power supplies.

Switch to § in/s

Does L.H. Spool motor momentarily turn counter-

clockwise and R.H. Spool motor momentarily turn Faulty:-
clockwise ? —— > NO—=> 1. Spool servo
\L 2. Tension Arm assembly
st 3. s Remote/Enable switch in "Enable”
Press Run Forward. Does Capstan motor stop,and stop push- Faulty:-
button illuminate, when pushbutton is released? —>NO-—=> 1. Capstan motor

2. Capstan servo
YES

Switch Speed Selector to LOAD
Load equipment with tape
Switch Speed Selector to iin/s

Is tape tensioned correctly and are tension arms Faulty:-
sitting square ? —=>>NO—=> 1. Spool servo
l 2. Tension Arm assembly

YES

Switch Tape/Tach switch to TACH
Press Run Forward

Does tape run forward smoothly with no 1. Are tension rollers free ——> Are brakes binding on drum ?
twitching of Tension Arm assembly, Spools etc. and tape located correctly
and tape runs clear of spool cheeks ? O therein YES
i v
v 2. Are spools undistorted and e Kasias il 7u-oiljent

YES tape in good condition.

Switch through speeds
Does tape run smoothly at all speeds -with

brakes as in Technical Manual

no audible signs of distress ? —=NO—> Tape nins satily ok e e Faulty:-

speeds but not others
YES

Press Fast Forward pushbutton

Does tape run forward smoothly with no twitching

of Tension Arms and with Tension Arms equally

spaced ? —————= NO—=> Are brakes binding (see
\l/ above). ?
YES

Allow tape to run to EOT/BOT marker.
Does tape stop (in a loaded condition) about

Faulty:-
2
15 metres (50 feet) from End of Tape ? ————NO=> EOT/BOT system
YES Reflective marker missing.

v

Tape Transport is operational

1. Capstan Servo
2. Signal board loading

speed line. Remove
Signal boards one at a
time to isolate.
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DIAGNOSTIC AID - D.R. SIGNAL CIRCUITS
(Using D.R. Calibration Board)

Switch on

Ensure correct tape operation
Select required speed, stop deck
Set Meter Switch to PEAK

Set Meter Selector to REC on channel in question

l

Turn Record Board Attenuator to + and -. Faulty:-
Does Meter indicate approximately full scale on 1. Record board.
both meter movements ? ——> NO —> 2. Calibration board.

2
3. Meter assembly.
4. Power supply failure.

¥ES:

Set Meter Selector to REP
Turn Record Board Selector to +, and -.
Does meter follow and indicate approximately

full scale on both meter movements ? ——> NO —> Faulty:-
1’ 1. Replay 2 board.
YES
Select Forward Record. 1. Clean Heads.
Does REP meter still indicate near full scale 2 ———=NO —> 2. Is oxide side of tape
‘ towards heads.

3. Is tape touching all heads.
YES 4. Refit all Signal boards and
l press home connectors on Bias
and Preamplifier boards.
Inject a signal at BNC or Remote plug input.
Turn Record Attenuator to suitable setting.

Is the meter indicating in REC. ? Still no meter indication
NO YES Change Signal boards ————— > Still no
meter
indication.
Faulty lines to BNC Set meter selector to REP Meter now indicating
or Remote plug input. Does meter indicate approximately
the same as that obtained in REC.? Change back
l l, Replace defective Signal boards.
boards one at a time to
NO YES isolate faulty board.
l Take tape off equipment
and replay on another.
Clean Heads reset  Is the signal present Is meter indication present
DR Channel as in  at the BNC or on second equipment
Handbook Remote output (REP PEAK) ?
— socket ? T
E / LY / S
Is signal within NO VES YES NO
band at selected
speed. Faulty:- Faulty:-
Faulty lines Equipment 1. Reploy Pre- 1. Bias board
to BNC or is amplifier 2. Record Head
Remote out- operational 2. Replay Head
put socket
NO

Faulty output stage
to Replay 2 board.



DIAGNOSTIC AID - F.M. SIGNAL CIRCUITS

Switch On

Ensure correct tape operation
Select required speed, stop deck
Set meter Switch to D.C.

Set meter Selector to REC on
channel in question

Switch Record Attenuator through

+, =, REF

Does meter follow with, + full scale
deflection, - full scale deflection,

ref 2 l —s MO

YES

Set meter selector to REP and

again switch Record Attenuator

through +, -, REF.

Does meter follow ? — N~

|

YES

Inject a signal at BNC or Remote

Input plug.

Turn Record Attenuator to suitable

setting.

Switch meter to PEAK

Does signal register on meter (REP) ?>NO—>

YES

Does signal appear at Output BNC
or Remote Output socket —Z>NO—=>

V

YES

b

Select Forward Record
Is signal still present at output ? = NO—

YES

|

Equipment operational.

. Clean edge connector.

. Try another Record board.
. Faulty Meter assembly.

. Power supply failure.

AWN —

1. Clean edge connector of
Filter and Replay boards.

2. Try different Filter and
Replay boards.

1. Signal not within bandwidth
of selected speed. Select
faster speed.

2. Faulty signal lines to Mother
Board or Remote output plug.

1. Faulty Signal lines to Mother
Board or Remote Output socket.
2. Try different Filter board

1. Clean Heads

2. |s tape in contact with all
Heads.

3. Is oxide side of tape towards
Heads.

4. Press all connectors home on
Bias board and Replay Pre-
amplifier.

5. All edge connectors cleaned
and pressed home.

Still no Output

Take tape off and replay on
another equipment,

Is signal present at output Faulty:-
of second equipment ? ——> NO ——= 1. Record board.
2. Bias board

3. Record Head
YES

Faulty:-
1. Preamplifier
2. Replay Head.

APPENDIX B
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APPENDIX C

STORE 4DS/7DS - METAL COVER OPTION

Store 4DS and Store 7DS are available with
metal covers.  Tape Transport, Signal Boards,
and Electrical Specification remains unchanged as

quoted in Store 4DS/7DS Technical Manual, Chapter

- 1.

— 3.
2. The metal cover option is available for the
- following equipments: -
Store 4DS from serial number 10000.

3. Metal covers may be fitted to the above
equipments after they have been delivered

to customers, but this will necessitate returning the

equipment to the factory.

4. Equipments fitted with metal covers are

approximately 1kg heavier than standard
equipments.

5. Changes to the General Parts List (Fig.48

St S Srden sevis womber SO0, and Fig.49 in the Technical Manual, are
~ listed below.
STORE 4DS STORE 7DS

i Base Cover D8454 Base Cover D8448

Deck Cover D8408/2 || Deck Cover D8408/3
. Facia Cover P17267 Facia Cover P17272

Front and Top Cover Assembly | D8453 Front and Top Cover Assembly | D8449

L.H. Wing Assembly D8424 L.H. Wing Assembly D8424
— R.H. Wing Assembly D8425 R.H. Wing Assembly D8425

xi
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SUPPLEMENT

1

REMOTE CONTROL UNIT RC4714

GENERAL DESCRIPTION

1.  The Remote Control Unit RC4714 is a unit
especially designed for the remote control of
all Store Range equipments. '

2.  The unit is housed in a robust case. It has
pushbuttons, indicators, and a display showing
'tape footage'. The remote control unit derives

its power from the Store Range Equipment to which
it is connected.

3. Connection to a Store Range Equipment is via
a 37 way plug and flatstrip cable. It plugs
into the remote socket of the Recorder.

INSTALLATION AND OPERATION

4.  Follow the installation instructions for the
Store Range Equipment. These are contained
in Chapter 2 of its Technical Manual.

5.  To instal the Remote Control Unit RC4714 it
is necessary only to connect its 37 way plug

to the socket at the rear of the Store Range Recorder.

6. If the screwlocks are to be used (to secure
plug to socket) they should be tightened 'two
turns at a time'.  This will ensure even mating.

Similarly at disconnection they must be unscrewed
'two turns at a time'.

i If the Remote Control Unit is to be used with

older Store Range Equipment, not fitted for
screwlocks, the screws may need to be removed
altogether to ensure that the plug and remote socket
mate properly.

Tape Movement Controls.

8. Pushbuttons on the Remote Control Unit allow
selection of:-

'« <' fast reverse.
'<' reverse

'stop'

'>!' forward

'>> ! fast forward

Mar. 84

Sl

The pushbuttons may be used in any order without
fear of damage to tape.

9.  Light Emitting Diodes (LEDs), associated with
the pushbuttons, indicate which mode is in
operation.

10.  When the control unit is connected both re-
mote and local tape movement controls are in
operation and will give the same indication.

Tape Speed Controls.

11.  The selected speed is shown by the illumination
of one of seven LEDs and will indicate a

speed in the range £ to &0 in/s.

12. Tape speed is normally selected by the speed

switch on the Store Range Recorder.  Control
of tape speed can be assumed by the Remote Con-
trol Unit as follows:-

(a) On the 'DS'range of equipments the
local enable switch, (at the L.H. side
under the front flap) must be set away
from local.

(b) On other Store Range equipments link
G, on the Deck Control Board, must
be removed, as described in Chapter
2 of the relevant Technical Manual.

13. On completion of para 12 (a) or (b) above,

speed selection can take place only at the
Remote Control Unit. Pressing the 'speed' button
will cause recorder speed to step through the range
L to 60 in/s, one step at a time. Select the
required speed before operating tape movement con-
trols.

14. A further step in the tape speed sequence
between 60 and £ in/s illuminates the 'local
indicator on the Remote Control Unit. In this con-
dition selection of tape speed is returned to the
Store Range recorder. It will operate normally in
the 'local' condition as long as the Remote Conirol
Unit remains connected. If it is required to
operate the Store Range Recorder without the Remote
Control Unit, Link 'G' must be replaced, on the
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Deck Control Board, or, on DS range of equipment
the local enable switch set back to 'local'.

Tape Footage Counter.

15. This counter displays the length of tape

‘played' . A reset button is provided and it
is recommended that the display is zeroed at the
beginning of tape.

SPECIFICATION

16. The policy of Racal Recorders Ltd. is one
of continuous development and consequently

the equipment may vary in detail from the de-

scription and specification in this publication.

17. The Remote Control Unit RC4714 is for use
with the following Store Range Equipments:-

Store 4/7/14

Store 4D/7D/14D
Store 4DS/7DS/14DS
Store 4EN

Storefax

18. The Remote Control Unit is supplied with a
5 metre length of cable. It can, however,
be operated at distances of up to 30 metres.

General Items.

19. Size 100mm x 120 mm x 50 mm
Connector 37 way 'D' type
Power Supply from Store Range Recorder
Racal Part No. Cat 14197



STORE 14DS

CIRCUIT REF VALUE TOL. IRATING MFRS.REF.NO. CIRCUIT REF VALUE TOL. RATINGIMEFRS .REF.NO
REMOTE CONTROL UNIT (Contd.)
REMOTE COMTROL UNIT 40126-001-00 SWITCH BOARD 40126-300-10
DISPLAY BOARD 40126-301-10
Cableform
Capacitors.
Cable, Ribbon, 37 way Cat 18131
C4,8,9 10 nF 10% Cat 14154 Plug, 37 way Cat 17337
c5 1 uF 20% 35V | C166109 Screwlock Cat 14298
cé 100 pF 20% 400V | Cat 4170
c7 100 nF 20% 35V | C166108 Cable, Flexi, 5 way Cat 17871
Display, LCD 4 digit Cat 4247 Capacitors
Integrated Circuits Cl 1pF 20% 35V | C166109
ek c2,C3 3.3pF 20% 35V | C166339
z6,7,8,9 4056 5644056
Z10,11,12,13 4029 S644029 Diode.
15,16
Z14 4518 5644518 D1 BAX13 Cat 8406
Z17 4528 5644528
Z18 4027 S644027 INTEGRATED CIRCUITS
Z19 4093 5644093
Z1,23,Z5 74505 $100005
Z2 4022 $644022
Resistors. Z4 4011 5644011
Z20 78L05 Cat 17078
R17 10K 5% iw | rR10103
R18 1Mé 5% Iw | R10165 LEDS
R19 820K 5% IW | R10824
R20 47K 5% Iw | R10473 D2,3,4,5,6,7,8 RED Cat 14054
R21 1MO 5% iw | r10105
R22 470K 5% W R10474 Plug 34 way Cat 15618
R25 2K2 5% Iw | R10222
Transistors
Switch Ql1,Q2 BC237 Cat 11978
S8 Digitast ,orange Cat 17208 Roiictors
- R1,2 330R 5% Iw | R10331
Sockets R3 1M0 5% IW | RI10105
R4,5,6,13,14 47K 5% w | R10473
20 way | il Cat 16247 15,1623 4 .
14 way | dil Cat 11946 R7,8,9,10,11,14 1KO 5% iw | R10102
R24 39R 5% Iw | R103%
Switches
S1 to S7 Digitast, orange + led Cat 17209

REMOTE CONTROL UNIT
March 84 FIG S1



R2 Ri R4 RS Ri2

s ]

)

el alu= '

bl
N

B

1

Di -

=

Ri0

Y o e e

Rii RiS

sl

S3 Wi S4 S5 S8

BR

March 84

o%

SWITCH BOARD

STORE 14DS

1
2
z Z8
7 S8
\ a I
El—‘
Z40 Zi4 212 213 Zi4
4
8 a J
4 7 Re2 219
1 -
|ﬂ!l
=
()
— -
[ 4
218 ;Zis ce 247 218 BL
Ri8 |
LA R1i7

DISPLAY BOARD

REMOTE CONTROL UNIT
FIG. S2



BLANK



SDSwnrten PCB A\C6e-DOO-I10

o5V «5V
a
R1 R2
330 330 ‘ b
15, 7 3 1
16 17g 3% 7Y 15 30 60 >
S| S\ o S D& DS °o® o7 (=X e c
rocat G[ N D\ @D\ @D\ @D\ @D\ @D\ @: gfedcba
N\ N Q N 0\ 0\ Q (\]
PLES s d 37)3¢] 5[ 6] 7]af3s
2 (20 O——
(21 OL
15
@ (22 O—
712
8 |23 0—
o |24 %37‘ ov
e |25 O— '1; 1)1s13)12] 1110} 9
& |26 O 16 zs
T=2.5ms (M.S.D)
z3
.5V '5V
R4 RS R23
47K 47K 47K
CLOCK
IM
Locat &'
3]
S\ R6
34 BC2378 | P
z5
3INL
ov
%2237
€2378
22 | 30 o LOCAL ENABLE 2
28 | 33012NE
25 | 13 0213V
R8 R9 R10 R11 R12
1K 1K K 1K 1K
s| S [ ES=TN
R13
A @ A G: A G 1 4 1" 7
A ) &
2| 2 o=<__IND. 3 s Py 4R71:< 3 1 REVERSE 5r7s ] DIRECTION
o= - 2 ‘ 718 | LATCH
A STOP IXL3 . CLK
. .
‘| 80 RIS b sl glz__upsoown
= | 8 0= L s z4 I I R
‘o
o | w022 . 7K 4 FORWARD
REC N R16 3 I} ov
18 | 280- Ly
WK
| !
|
I
. R24 .sv| |
o 39R L
220
5 \ 3 13
>
5 [
= I
[}
c2 c3 { II J: cs
3ul 3u3 100n
. o - o sy OV | sV
pa) z L
S 9 1 [
[
v 2 2 2 |
A S5 2 [
£ £ £XY Iy
12
a1\ T~
< STOP > >> REC [
wa
CHASD\D
March 84




DisPLAY PCB 4A4\W26-30\-10

STORE 141

SQ.WAVE
8 12| |28 16 1[40
a BP
t b E
oD R.S.
e c ‘L 586-920
Lo
fedcba fedcba gfedcba tedcba DISPLAY
37036} 5| 6] 7{34/39] 32|31 9} 10| 11{29]3¢ 27/26{ 13 1415{24(25] 23[22[17[1sft [2021 CLOoCK
10, 1% 15
0s af—
131k
ov nl 218
1f1s{13{12]11]10] 9 7]5] 14151312111097]51 16)1s)13 12|11 [10] of 7| 8 14151312} fofa | 7|8 R
12
z6 77 Z8 z9
(M.S.D.) (L.S.D) c9
7P 10n T ov
HEEBEE s[3[2[<]1] 6] s]3[2[«]1]¢] HEEBHE!
+5V
6| 1j1s|2 s nji]2 61|14 2 6 nluf2
b Z10 n Z12 z13 z15 218
—l cifMeo cr PTeo a2 eo e PHeo cafTeo af
1sfof of afizfis] 3] 1 1sfio] of fs2fta 3] 1 1s[1of o] a[i2frz 2] 1 15 [1o] of4 iz[13[ 3] 1 1s]1o] o[ aJrzfi3] 3[ 1 1sTo] o[ [iZh3[3[ 1
ov
CLK.
RESET
+5V OV
21,23,25 741805 |14 | 7
z2 4022 16| 8
z4 “on %l 7
220 78L05 AWC| - | -
- 7 26,7,8,9 4056 16| 8
| REVERSE .
o DIRECTION 710,11,12,13,15,16 4029 168
c
| LATCH z14 4518 15| 8
| UP/DOWN 717 4528 68
| o8
3' EGRWARD 218 4027 16 | 8
| z19 4093 w7
)
|
8
| 9
b |
) |
5!
O > +5V
il
=
{ : ki G cs
10n 100n
I I - ] 15V
|l
)
IS}
|1
|
|
121
|On —> 0V
ke
we
CHASS\S -
REMOTE CONTROL UNI
4
. \
FIG. S
_ .






