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GENERAL DESCRIPTION

The Westrex RA-1713 Auxiliary Electronics is designed for use with Westrex RA-
1712 Photographic Sound Recording Electronics.  The two units form the
electronics portion of the Westrex 9000 Series Photographic Recording System.
The RA-1713 cannot be used independently of the RA-1712, except for the
record lamp supply.  The RA-1713 interfaces with the RA-1712 at a standard
level and after the preliminary band limiting of the RA-1712.  The RA-1713 can
inject a cross-modulation signal at a desired level, independent of the input level
adjustment set on the RA-1712.

The RA-1713 comprises five subsystems: a function/cross-modulation signal
generator, a signal compressor/limiter, a cross-modulation correction circuit, a
monitor system for direct and photoelectric monitoring of the recorded signal, and
a current regulated record lamp supply.

FUNCTION/CROSS-MODULATION GENERATOR

The RA-1713 input signal is fed from the RA-1712 at a reference level of 1.8V
peak-to-peak (P-P) at 1 kHz corresponding to 100% optical track modulation.
The ON/OFF toggle switch at the right side selects either the input signal from
the RA-1712 or the output of the function/cross-modulation generator.  In the
OFF position, the X-MOD generator circuit is disconnected from the system and
is not powered, thus removing any possibility of its output interfering with
program material.  The RA-1713 provides cross-modulation signals at 4, 6, 8 and
10 kHz.  The level of the signals is controlled by the LEVEL control.  Their
relative levels are internally set.

MONITOR CIRCUIT

The RA-1713 provides monitoring of either the input signal or the photocell
monitored recorded signal.  The levels of these signals are adjusted
independently by two front panel controls labeled REC. LEVEL and DIR. LEVEL.
A front panel monitor REC. EQ. switch is provided to cancel pre-emphasis in the
RA-1712; it should be set to the same setting as the RA-1712 EQUALIZATION
switch.  A MODE switch allows either direct or record monitoring.  The photocell
input for record monitoring comes from a silicon photocell in the Westrex film
recorder connected to a terminal strip on the RA-1713.  The monitor provides up
to =20 dBm output at 600 Ω.

COMPRESSOR/LIMITER

The RA-1713 compressor/limiter provides up to 12-dB compression in 4 steps of
3 dB each.  In the OFF position, the circuit is switched completely out of the
system.  The limiter is designed specifically for use in photographic sound
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recording, and allows a significant increase in average program level while
preventing valve clash on occasional peaks.  For example, operation in position 2
will allow raising average program level 3 to 4dB without valve clash distortion.

The RA-1713 compressor circuit may be internally reset to provide more or less
compression than the 3-dB step provided from the factory.  To reset requires
adjustment of two internal trimpots, R1 and R2.  Trimpot R1 adjusts the amount
of compression provided, while trimpot R2 adjusts the compressor output so that
before compression begins, the input and output of the compressor are the
same.

To make the adjustments, the RA-1713 must be connected to a RA-1712.  A 1
kHz signal source capable of delivering +14 dBm should be connected to the RA-
1712 input.  For the adjustments, the RA-1712 polarity switch should be in the
STANDBY position.  All other circuits should be in their normal record position
with the RA-1712 meter in the IN position.  With the compressor in the OFF
position, the input signal level should be adjusted to 100 on the IN meter.  Turn
the compressor switch on the RA-1713 to position 4; the RA-1712 meter level will
drop.  The input level may now be increased until the meter again reads 100 on
the RA-1712 meter.  The dB increase is the amount of added level provided in
position 4 of the compressor.  If more compression is desired, turn trimpot R1 to
decrease the meter reading.  Turn the compression off and reduce the input
signal level to 50% modulation, then turn the compressor to setting 4 and adjust
trimpot R2 so that the RA-1712 reads 50% with the same input.  This process
may be repeated until the desired compression is achieved.

CROSS-MODULATION CORRECTION CIRCUIT

The cross-modulation correction circuit provides up to 20% cross-modulation
distortion correction in 4 steps of 5% each.  The circuit is designed for use
primarily in making direct positive sound tracks, although it may be used in some
circumstances in making conventional negative sound tracks.

LAMP SUPPLY

The RA-1713 incorporates a 10-amp current regulated lamp supply.  A digital
readout displays the lamp current directly in amperes, calibrated in hundredths of
amperes.  The current level is controlled by a 10-turn LAMP control.  The peak
output current is normally limited to 7.5 amps, but can be increased to 10 amps.
This modification is detailed in the INSTALLATION section.

INSTALLATION

Refer to "Electronics Interconnection Diagram".  The RA 1713 is connected to
the RA-1712 via single conductor shielded cables.  Before connecting the RA-
1713 to the RA-1712, remove the capacitor that is between the two outside
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terminals of the center, three-terminal block on the back of the RA-1712.  The
right terminal of this terminal block on the RA-1712 should be connected to the
left terminal of the RA-1713 using one of the shielded cables.  The shield of the
cable should be connected to the center terminals of both the RA-1712 and RA-
1713 terminal blocks.  The left terminal of the RA-1712 should be connected to
the right terminal of the RA-1713 using the other shielded cable; the shield
connects only to the RA-1713.The RA-1713 is connected

The RA-1713 is connected to the silicon photocell monitor in the Westrex
recorder via a similar 22 Ga. shielded cable.  The shield should be connected to
the black photocell lead as close to the photocell as possible and the center
conductor to the red lead.  The shield is connected to the PC -terminal on the
back of the RA-1713 and the red lead to the PC +terminal.  All leads should be
as short as possible!

The monitor output of the RA-1713 is unbalanced.  The output may be connected
to a power amplifier or to any 600 Ω or higher input load.  If a power amplifier is
used and is grounded, the monitor GND of the RA-1713 should be connected to
the power amplifier ground and the amplifier ground isolated from line ground.
The monitor circuit can supply up to +20 dBm into a 600 Ω load.  The other six-
terminal connector on the back of the RA-1713 is connected to the eight-terminal
connector on the lamp supply, using the cable supplied with the unit.

The lamp supply must be cooled by a fan drawing air over the supply if it is
mounted in an enclosure that does not provide free airflow.  The supply will
dissipate up to 70m watts of heat, and the 2" x 14" area must not rise more that
50˚C above 20˚C.

The RA-1713 is fused by a 3AG 4-amp slow blow fuse for operation at 110 VAC,
60 Hz.  The RA-1713 is normally supplied for operation on 110 VAC.  For 220
VAC operation the jumpers between terminals 1 to 3, and 2 to 4 on the
transformers of both power supplies of the RA-1713, must be removed and
single jumpers installed between transformer terminals 2 and 3 on both supplies.
The other wires connected to the transformer primary should not be moved, as
they provide power to the pilot light.  For 220 VAC operation, a 2-amp slow blow
fuse should be used.

The RA-1713 lamp supply is connected to the record lamp using 14 Ga. or larger
wires from the lamp supply terminal strip.  It is very important that neither side of
the circuit is grounded.  Improper operation and possible damage may result if
either side is grounded.

LAMP CURRENT INCREASE MODIFICATION

Refer to the Power-One, Model HE1210.2 power supply.  This supply is about 14
inches (355 mm) long.  At one end (the opposite end from the transformer) are
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located three power resistors.  Two of them are 1 Ω, 50 watt, and the other is .1
Ω, 10 watt.  Enclosed with the system is a .1 Ω, 10 watt power resistor.  Remove
the two power resistors (1Ω, 50 watt) and install the .1 Ω 10 watt resistor in their
place.  New holes will probably have to be drilled in order to mount the resistor.
The resistor must be mounted to the chassis to absorb the heat.  This new
resistor is electrically connected in place of the two resistors.

With reference to the schematic "RA-1713 Auxiliary Electronics, Record Lamp
Supply Circuit", R103 and R104 are removed and replaced with the new resistor.

On the PC board will be seen an IC, type 723.  Two white wires run from this IC
to the terminal strip.  One wire connects to terminal #4 and the other to terminal
#5.  Locate the wire where it connects to terminal #4; a short length of black
tubing covers a resistor.  Remove the lug and resistor from the terminal.  The
resistor will be 4.7 KΩ, ¼ watt.  Replace this resistor with the resistor found with
the system.  The new resistor is 20 KΩ, ¼ watt.

With reference to the schematic, R101 is removed and replaced with the new
resistor.

The modification is now complete.  Before turning power on, be sure the LAMP
control is turned fully ccw, or all the way down, to avoid burning out the enclosure
lamp.  Then check operation and finally close up the system.

OPERATION

Before turning the RA-1713 on for the first time, turn the LAMP control fully ccw.
Turn power on, lamp current should be just under 3 amps.

It is possible that the interconnections between the RA-1713 and RA-1712 are
reversed.  No damage will result, but no signal will be processed through the RA-
1713.  If this is the case, merely interchange the left and right wires at the
interconnect strip at the RA-1712.

The lamp current digital meter has greater accuracy than analog meters.  For this
reason, density tests should be performed to arrive at proper lamp currents.
Cross-modulation tests may also be made at this time.

For normal system operation, the following switches should be set to OFF:
RECORD EQ, COMPRESSOR, X-MOD, CORR., and X-ModGenerator switch.

For cross-modulation or level tests, turning the generator ON interrupts the
normal signal flow and inserts the cross-modulation generator.  The generator
may be used to set levels "400 Hz", check HF response "H.F." and as a cross-
mod.  Generator "XM".  The output level is set as required by "LEVEL".
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The compressor is expressly designed for photographic sound recording and
should be used according to the program material.  Listening to different types of
program material with various settings of the COMPRESSOR switch will show
the effects of the compressor circuit.

For normal recording, the X-MOD CORR. is not used.  The primary use is during
recording of electro-prints or direct positives.  Proper settings can only be
determined by trial and experimentation.  The correction circuit provides up to
20% distortion correction, or "pre-distortion" of the signal.

The monitor system in DIR position monitors the input signal before processing
by the RA-1713.  In the REC position the PEC signal is monitored.  This is, of
course, derived from the optical beam directed to the film and is most useful
during recording or tests.  The REC. EQ should be set to the same dial position
as the EQUALIZATION switch on the RA-1712.  The film loss equalization will be
compensated, and a flat monitor will then be heard.
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