]
bdl Broadcast Devices, Inc.

The RIGHTRACK®

Audio Phase Corrector APC-200

TECHNICAL REFERENCE MANUAL

© 1987
Broadcast Devices, Inc.




Broadcast Devices, Inc.
Audio Phase Corrector - APC-200
The RIGHTRACK

TECHNICAL REFERENCE MANUAL

Table of Contents

Section I. Introduction - 2

A. Unpacking and Inspection - 2

B. Improving Audio Quality with Phase Correction - 2

C. Specifications - 4

Section II. Operations Guide - 5

A. Using The RIGHTRACK with Broadeast Cartridge Recorders - 5
B. Using the RIGHTRACK for Playback Azimuth Correction - 5

C. The RIGHTRACK as a Piece of Studio Test Equipment - 6

D. Using an Oscilloscope with the RIGHTRACK - 7

Section III. Technical Manual - 9

A. Setting up the RIGHTRACK for Broadeast Cartridge Recorders -9
B. Setting up the RIGHTRACK for Playback Azimuth Correction - 12
C. Technical Description - 14

Section IV. Warranty - 17

Section V. Parts Lists and Schematies - 18



I. Introduction

A. Unpacking and Inspection

Open all cartons upon receipt and inspect for damage caused in shipment. If damage is
noted contact shipper as soon as possible. Verify that the contents of each carton matech

the quantity and description contained in the packing slip.

Inspect the unit to make sure all mechanical and electrical parts are tight and secure

before applying power.

B. Improving Audio Quality with Phase Correction

Stereo phase errors can drastically affect your mono sound, or the sum between the left
and right channels. The smallest phase error can degrade high frequency performance.
Larger phase errors are audible in stereo and can affect your stereo image as well. The
RIGHTRACK is a device that can correct phase error and monitor the quality of the audio

signal.

In more technical terms, we can take the example of two sine waves which are in phase
with each other. Both may have amplitudes of zero dBM. A combination of these two
waveforms would result in a signal of +6 dBM, or exactly twice their individual
amplitudes. If the phase angle between the two were as much as 90 degrees, the
resulting combined output would then be six dB lower than the ideal in-phase case of +6
dBM. Any signals which are out of phase with each other thus result in a lower

amplitude at the mono output of the device.



The consequences of an out-of-phase condition may be demonstrated in the case of a
typical stereo tape recorder. In order to have the flattest frequency response at the
high frequency end of the audio spectrum, the record and playback head azimuths must
be precisely adjusted. Because of head or guide wear, tape players commonly have
playback azimuths that are as much as 90 degrees different at 10Khz from the machine
that the recording was made on. If the playback azimuth is radically off, that
recording's mono playback will be six dB down from the zero reference at 10Khz and
above, while the low frequency portion of the recording will appear to be normal. Phase
errors in tape recorders typically get worse with an increase in frequency. The resulting

recording sounds dull and muddy when monitored in mono.

In the past, the only way to correct these phase errors was to adjust the head azimuth of
the playback machine to compensate for the phase error. This was of course a tedious
task which would scon wear out the alignment serews of your machine. The RIGHTRACK
Audio Phase Corrector from Broadeast Devices is an inexpeﬁsive, easy-to-use device
that can correct for azimuth errors from one tape machine to another regardless of tape
format. Connected to your tape player, the RIGHTRACK can monitor the condition of
the recording and correct for the pﬁase error with the turn of just one control. This
allows you to control the amount of phase correction needed to make your recording
sound bright and clean in mono as well as in stereo. The RIGHTRACK is able to give you

as much as plus or minus 170 degrees of phase correction at 12.5Khz.

The RIGHTRACK can also be used to correct phase errors which occur within tape
record/playback systems such as those that use the broadeast cartridge format.

Broadecast tape cartridges are like fingerprints in that each one has its own phase
characteristic. Even though all of the players in a system are aligned to the same

standard, cartridge-to-cartridge phase differences do occur. The RIGHTRACK can be



connected to your cartridge recorder to monitor and correct the phase error introduced
by individual cartridges. The RIGHTRACK also has a three frequency reference

~ oscillator that allows you to record low, mid and high frequency tones on a cartridge to
verify its suitability for use. By monitoring the L+R and L-R meters, you can dial in the

amount of phase correction necessary to align this cartridge to your system standard.

C. Specifications

Phase Corrector

Input Impedance:

Input Sensitivity:

Gain:

Frequency Response:
Total Harmonic Distortion:

Intermodulation Distortion:

Noise:
Phase Correction:

Oscillator
Frequency Selection:
Total Harmonie Distortion:

Metering

Input Impedance:
Meter Type:
Input Sensitivity:

Balanced Bridging 220K ohm

+24dbm Max.

Unity (as factory adjusted)

+/- 1db from 20Hz to 20Khz.

Better than .1% at +24dbm output.
Better than .05% at +24dbm (SMPTE 4:1)
Better than 70db below nominal output.
+/- 170 degrees at 12.5Khz

150Hz, 1500Hz, 12.5Khz
0.1% or better

Balanced Bridging/10K ohm
Volume Unit/Percent
User Selectable, 0, +4, or +8Dbm



II. Operations Guide

A. Using the RIGHTRACK with Broadecast Cartridge Recorders

With your cartridge recorder connected as described in Section III. A, follow the steps

below:

1. Insert a cleanly erased cartridge into the machine and push the RECORD SET button.

2. Put all three front panel switches of the RIGHTRACK in the CALIBRATE, or up
position. Adjust the input levels of the recorder, as monitored on its VU meters, for a
zero VU indication.

3. Start the recorder and observe the L+R and L-R meters on the RIGHTRACK. There
should be a near zero VU indication on the L+R meter and no indication on the L-R
meter. If not, adjust the phase control of the RIGHTRACK until the maximum L+R,
minimum L-R indication is observed. Put the OSC (oscillator) switch in the 1500Hz and
150Hz positions and verify that the meter indications stay about the same.

NOTE: If an oscilloscope is connected to the RIGHTRACK's X and Y scope outputs,
adjust the phase control for an in-phase pattern on the scope. See Figure 1 for the
correct scope patterns. If the proper adjustment cannot be made, the cartridge may
either be defective or it may be necessary to check the alignment of your recorder.

4. After the proper amount of phase correction has been made in the previous step,
erase the cartridge. Find the splice and re-insert it in the machine. Put the

RIGHTRACK MODE switch to OPERATE, taking care not to change the phase control.
Press the RECORD SET button and make your phase—corrected recording.

B. Using the RIGHTRACK for Playback Azimuth Correction

With your tape recorder connected as described in Section III. B, follow the steps below:

1. Make sure that both channels of the playback electronies of your machine are
adjusted for equal output. This will make the phase adjustment more accurate.

2. Place the meter switch in the CALIBRATE, or middle switeh up position. This allows
you to monitor the L+R and L-R output of the recorder on the left and right meters.



3. Start the machine and observe the meters. The L+R meter should peak near zero VU
and the L-R meter should indicate much lower levels, depending on the width of the
stereo image. If you notice that the L-R meter reads consistently higher than the L+R
meter, adjust the phase control to minimize the L-R reading and maximize the L+R
reading. It is a good practice to verify your adjustment by monitoring the mono sum
(L+R) for best audible high frequency response.

NOTE: If an oscilloscope is connected to the rear X and Y scope outputs, adjust the

phase control for an in-phase pattern on the scope. See Figure 1 for correct scope
patterns.

C. Using the RIGHTRACK as a Piece of Studio Test Equipment

The RIGHTRACK can be used as an in-the-rack piece of test equipment to monitor the
record and playback alignment of your tape recording system. Playback frequency
respohse can be monitored by observing the left and right VU meters with the meter
switch in the OPERATE, or middle switeh down position.' For a stereo recorder, phase
alignment can be checked with the phase control in the zero degrees position and the
meter switeh in the CALIBRATE position. Use a manufacturer recommended playback
azimuth alignment tape to check the phase adjustment of the playback head. If the head
azimuth is correct the L+R meter will read zero VU and there will be little or no L-R

meter indication.

If you are using the X and Y scope output jacks to drive an oscilloscope, you must make
sure that the in-phase head adjustment coincides with a peak level indication as
observed on the L+R meter. It is possible to have an in-phase scope pattern and be on
the wrong peak. This will result in an actual phase error of 360 degrees or greater. Once
the phase is properly adjusted, continue with the manufacturer's recommended playback

alignment procedure using the RIGHTRACK to monitor the tape recorder output level.

For broadcast tape cartridge systems, the RIGHTRACK can be used to check and adjust

record and playback alignment without any additional test gear other than the optional



use of an oscilloscope as described above. Follow the above procedure to check and
align the playback portion of the machine. Once the playback has been carefully aligned
and checked, you can use the RIGHTRACK's internal three step oscillator to adjust the
recorder's performance. First use the oscillator in the 12.5Khz position to adjust the
record bias of the machine. Follow the cartridge machine manufacturer's recommended
procedure for this adjustment. After the bias has been adjusted, check the phase of the
record head by monitoring the L+R and L-R meters or by using an oscilloscope connected
to the RIGHTRACK's rear X and Y scope output jacks. If the record head azimuth is
correct, the L+R meter should read zero VU and the L-R meter should have little or no
indication. When performing this adjustment make sure that the zero phase indication
observed on the oscilloscope coincides with a peak indication on the L+R meter. Itis

possible to have a correct phase pattern on the scope and be on the wrong phase peak.

NOTE: When an adjustment is performed, there will be a slight delay in the indication as

you are monitoring the playback head.

Once the record bias and phase have been adjusted, monitor and adjust the record
frequency response if necessary. Use the two other oscillator frequencies, 150Hz and
1500Hz to check the response. This procedure is a good way to diagnose any problems

that may occur in frequency response and phase alignment.

D. Using an Oscilloscope with the RIGHTRACK

The left and right signals that are monitored by the RIGHTRACK from the tape machine
are available at the rear of the unit on BNC jacks marked X and Y. Connect the X output
to the vertical input of an oscilloscope and the Y output to the horizontal input. With a

left and right signal feeding the RIGHTRACK, adjust the scope gains for an an on-screen



readable trace. You may use DC or AC coupling since the RIGHTRACK's X and Y outputs

are capacitively coupled.

It is now possible to monitor the phase condition of the source by oscilloscope as well as
by the RIGHTRACK's internal meters. See Figure 1 for the correct scope pattern as well

as the various out-of-phase patterns that you may encounter.
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III. Technical Manual

A. Setting up the RIGHTRACK for Broadecast Cartridge Recorders

(Refer to Figure 2)

The RIGHTRACK is a high impedance active balanced input device. This is true for both
the phase corrector input and the metering input. The RIGHTRACK can be easily
interfaced without loading down existing equipment. A terminating resistor can be
installed externally if necessary. The RIGHTRACK output that feeds the cart machine
input is an aetive balanced 600 ohm termination. Before connecting your cart machine,
make sure it will not present a ground to either the plus or minus outputs of the
RIGHTRACK. NEVER directly ground either of these outputs or connect them together,
as serious internal damage may oceur. If your machine is unbalanced, connect the hot
lead to the plus output and the shield to the ground connection of the RIGHTRACK.
Leave the minus output floating. Another method for unbalancing the RIGHTRACK is to
use a suitable output transformer. A high quality output transformer is available

directly from Broadcast Devices.

To set up the RIGHTRACK for a broadcast cartridge recorder, connect the left and right
outputs from the console or signal source to the phase corrector's left and right inputs.
Make sure to follow the phasing nomenclature on the RIGHTRACK's input terminals.
Connect the RIGHTRACK phase corrector's left and right outputs to the eart machine's
left and right inputs. With the phase control at zero, place a 400Hz tone through the
console at zero VU as read on the console meters. Put a cart in the machine and depress
the record button, adjusting the left and right input levels on the machine for a zero VU

indication.



