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Introduction

The Optimod 8000 FM Limiter/Stereo Generator is the result of a new and exclusive systems
approach to the design of the FM audio processing chain. In combining three conventionally
separate components, the limiter, the compressor, and the stereo generator, Bob Orban has
engineered a single system which is capable of achieving both high loudness and extremely
high audio quality simultaneously. These two goals are mutually exclusive in conventional
systems.

it is important that this manual be read carefully and that the instructions be followed con-
scientiously. Make no assumptions on the basis of past experience with conventional sys-
tems. A technical paper entitled "Combining High Signal Quality with High Modulation
Levels in FM'* has been included with this instruction manual. We suggest that you read this
before proceeding with the actual installation and adjustment of your Optimod 8000.

The maximum range of gain reduction in the Optimod has been purposely limited to 15 dB.
If attempts are made to drive the input beyond this level, the front panel OVERLOAD lamp will
light and the audio will become audibly dulled and distorted.

Optimum compression of modern recordings occurs when no more than 8 to 10 dB of total
compression and limiting is used, and when the compressor is not gated, but is permitted to
recover full gain during pauses or low-level passages. Because the amount of compression is
purposely limited, excessive noise pump-up does not occur as it does in similar systems with
20 to 30 dB of potential compression.

The attack and release time constants of the AGC vary automatically as a function of the
program. These constants have been determined by means of hundreds of hours of critical
listening, under studio monitor conditions, to all types of modern recorded music from
classical to hard rock. As a result of this extremely careful psychoacoustic tuning, a proprie-
tary quadruple time-constant release time circuit, and extremely low static and dynamic
distortion, it can be safely said that the Optimod is the first commercial FM broadcast limiter
that can be described as ""transparent’” or "’ high-definition.”

Unlike older limiters, Optimod has no “sound of its own,” but instead faithfully passes the
technical quality of the particular input material. In a vast majority of cases, comparing input
and outputreveals a gain change — as if a human operator were tastefully operating a fader —
but absolutely no quality change. Nor is there an electronic quality to the high frequency
control. Instead, it sounds as if a human operator momentarily and extremely tastefully
operated a treble tone control. Unlike older systems, Optimod introduces neither the gritty
sound of clipping distortion, nor timbre modulation, a gross and rapid change in the program
high frequency content which sounds like a tape with edge damage.

When the Optimod is into gain reduction, increasing the input level will produce no audible
difference in sound quality or loudness until the 15 dB gain reduction range has been ex-
ceeded, at which point dullness and distortion will rapidly ensue. Driving the Optimod harder
will simply cause the low-level passages to be brought up progressively higher. However, this
gain riding action is slow and subtle, and is not heard as a quality change.

The approximately 2 dB of fast limiting, plus instantaneous limiting, ride on a gain platform
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established by the slow time-constant gain reduction function. The amount of fast and
instantaneous limiting is essentially independent of where the slow time-constant platform is
located at any given moment within the 15 dB gain reduction range.

The Optimod broadband AGC section is capable of producing optimum compression and
limiting of music without the use of other signal processing devices. Such devices almost
invariably are more audible in their action and have far more distortion than the Optimod. The
"sound’’ of these devices will be faithfully passed by the Optimod. In most cases, this merely
degrades audio quality without yielding any benefits.

We recommend that an external compressor be used only if your format is primarily talk from
low-quality sources. The Optimod is not gated: an "intelligent”” compressor will avoid audible
noise pump-up in long pauses. Noise pump-up is primarily audible on low-quality program
material with substantial background noise such as telephone lines, sports remotes, and
the like.

If an "intelligent”” compressor is employed, the RELEASE TIME control on the Optimod
should be set fully CCW (“limit only’’), and gain reduction should be limited to 3 or 4 dB.

For all other formats, the Optimod is the only audio processing device necessary between disc
and transmitter and should be driven directly from the console output with nothing in between
other than a pair of telephone lines. If a composite STL is used, the Optimod is installed at the
studio and may be directly (or through the patch bay) wired to the console output.

The limited range of gain reduction requires that operators change their habits somewhat.
Instead of peaking anywhere, operators should peak voice and music about as carefully as
they would if they were doing production onto a tape recorder —i.e., somewhere around
zero VU.

The station changing to Optimod from an older limiter will find that the audio quality of the
station is no longer determined by the "’sound’’ of the limiter as was the case before. Instead,
the Optimod will pass the quality of the material being fed to its input. Therefore, installation of
the Optimod will often call for a tightening up and improvement of the preceding audio chain.

If discs are re-recorded onto tape cartridge or reel-to-reel tape, Optimod will easily reveal the
generational loss unless utmost care is used. Use of a noise reduction system internally in the
station to encode and then decode tape will yield unmistakable audible improvement in an
Optimod installation. Either Dolby or DBX appear suitable at this writing.

If a "phase enhancer’ is used, it should be placed after stereo cartridge reproducers only
rather than in the program line.

Regular alignment of tape equipment, and checking phono equipment with a test record to
assure that it conforms to the RIAA playback equalization curve will pay audible quality
dividends in an Optimod installation. For example, the excellent high frequency response of
the Optimod reveals clearly the treble loss caused by misaligned or worn tape heads. Such
heads should be lapped or replaced when 15 kHz response begins to deteriorate. Similarly,
phono styli can exhibit subtle distortion long before wear becomes obvious under micro-
scopic examination. Stylishould be checked regularly and replaced if they begin to deteriorate
audibly.
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General

Meter
Selector
Switch

Operating Instructions

In day to day station operations, the Optimod itself requires very little attention. Front panel
controls are provided for monitoring of various functions with the front panel meter, and for
switching from stereo to mono. Figure II-|1 shows the front panel with operating controls
labeled. Use of the SET-UP controls will be discussed in chapter IV, “INITIAL SET-UP AND
ADJUSTMENTS.”

As mentioned in the introduction, operations in the audio chain prior to Optimod may have to
be tightened to a degree. Particularly, the audio level should be peaked close to zero VU to
avoid driving the Optimod into either distortion or undermodulation. Also the recommenda-
tions in the INTRODUCTION section, *’Audio Operations and Optimod,’ should be conscien-
tiously followed (see page 1-2).

o o
ouoms . o u."":?" -....\O.”' o é
‘" - o el .. O
N\ - - e o _..0O
o] ) B T rormen E e O
o o e o= O 00
o \ o
\
Meter Control Stereo/Mono Set-up Controls
Switch ( Behind security panels )

FIG. II-1 FRONT PANEL CONTROLS

The METER switch selects which of several signals or circuit parameters the front-panel VU
meter measures. We have provided a list at the front of this manual of normal, no-load,
readings of the various positions of the METER switch for your unit. The positions are:

{1) L IN — Indicates audio level after the L IN ATTEN control and buffer amplifier, but
before highpass filtering and limiting. Will typically read around zero VU peak when L IN
ATTEN control is correctly adjusted, although this will vary according to the amount
of gain reduction being employed.

(2) R IN — As above.

(3) L-R — Meters the output of the L-R amplifier in the stereo generator. This position is
ordinarily used to adjust the input attenuator controls for best channel balance. The
audio observed here has been limited, low-pass filtered, and preemphasized.

{(4) G/R — Indicates the amount of gain reduction in the broadband limiter directly in dB.
As the high frequency limiter has no operator adjustments and does not increase its
limiting as the broadband gain reduction is increased, no high frequency gain reduction
metering is provided.

{5) 19 KHZ OSC — Indicates the output level of the 19 kHz oscillator. In the MONO mode
the oscillator is squelched and this position will read 0%.

(6) 38 KHZ PLL — This indicates the DC control voltage of the voltage-controlled phase
shifter in the phase locked loop in the stereo generator. This reading will normally vary
widely. The purpose of the metering is to make sure that the circuitry has not drifted
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outside the lock range of the PLL (indicated by an offscale or less than about 20%
reading) or that a circuit failure has not caused the PLL to lose lock.

{7) 38 KHZ AGC — This position monitors the DC control voltage at the input to the 38 kHz
voltage-controlled amplifier in the stereo generator. This reading may vary widely. The
purpose of this reading is to make sure that the unit has not lost AGC lock because of drift
orcircuit failure. An offscale reading, forexample, implies that no 38 kHz is being applied
to the AGC comparator at the output of the 38 kHz filter. This is normally the case in the
MONO mode. In addition, this reading may be used to tune T401 in the stereo generator.

(8) + 15 VDC — Monitors the level of the + 15 volt regulated power supply.
{9) -15 VDC — Monitors the level of the -15 volt regulated power supply.

Stereo/Mono  The Optimod has been designed so that extremely versatile STEREQ/MONO switching is
Switching available. The three possible operating modes are STEREQ, MONO LEFT, and MONO RIGHT.
In STEREO, the unit produces a composite stereophonic output. In MONO LEFT, the unit
takes the left channel mono signal and produces an output which is peak-controlled to the
same level as the composite stereo output, MONO RIGHT performs the same operation with
the right channel.

Remote switching is easily accommodated and is discussed in INSTALLATION, page 111-4.

Front Panel Either STEREO or MONO modes may be selected by the momentary switch located on the
Switching  Optimod front panel. A time delay of up to five seconds will be noted between the time that the
switch is actuated and the time that stereo outputis available. The switch need not be held for

this time period, but may be briefly flicked, as the logic switches in microseconds.

Whether MONO LEFT or MONO RIGHT is selected by the front panel switch is determined
by an internal jumper. Another jumper determines which mode, STEREO, MONO LEFT or
MONO RIGHT, the logic will enter after an AC power interruption or in normal turn-on. Units
are strapped for MONO LEFT front panel switching and STEREO initializing of the switching
logic. Instructions for restrapping are found in the INSTALLATION section, page I11-3 .

Operating in It should be noted that switching from stereo to mono does not remove audio from either

Mono Mode  channel of the limiter section; it does defeat the summing of the two channels in the output.
But, because the gains of the two limiter channels track, limiter gain will be forced down
unnaturally if the input from the unused channel is greater than the input from the used
channel. Therefore, in MONO operation the unused channel should either be driven with a
mono signal of level identical to the signal on the channel being used, or should not be
driven at all.

The remote selection feature can be used to keep the station on the airin mono mode in case of
failure of one telephone line or one channel of a dual STL. It may be desirable to incorporate
external remote control which can entirely disconnect either audio channel from the input of
the Optimod, in order to avoid unnatural gain reduction in the case where the phone line or
STL failure manifests itself as high noise, hum, etc.

-2
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Preliminary
Checkout

Strapping and
Restrapping

Installation

After unpacking the unit and checking for superficial damage, 115 volt AC power should be
applied and preliminary check made using the Optimod’s front panel meter. No input or load
is required for this preliminary test. Compare the readings listed on the factory test sheet,
inside the front cover, with the readings from your unit. If the unit disagrees with these
readings by more than 10%, shipping damage should be suspected. Open the top and bottom
covers by removing all of the binding-head screws (a Yankee screwdriver will expedite this
tedious job.) Make a visual inspection to check that no components have been jarred loose
from their sockets.

Several of Optimod'’s performance characteristics and operating parameters can be altered
by the addition or repositioning of internal jumpers. These restrapping operations, covered in
the following paragraphs, include:

1. 115 or 230 volt AC power.

2. 20 dB attenuation in or out of input circuit.

3. Highpass filter in or out of limiter circuit.

4. Mono Left or Mono Right front panel control.

5. Stereo, Mono Left or Mono Right initializing of stereo generator switching logic, when
AC power comes on.

Itis suggested that strapping changes be made prior to mounting of Optimod in the rack, as
these changes require the removal of top, bottom, and/or back panels of the chassis. Instruc-
tions for removal of these panels and a diagram showing the screws to remove for access are
found in the MAINTENANCE section, pages V-1 thru V-3.

1. AC VOLTAGE INPUT

Power supply transformers in Optimod units may be strapped for either 115 or 230 volts, and
are shipped from the factory strapped for 115. To change the strapping, remove the back pane/
and locate the power transformer input lugs under the power supply circuitboard. For 115 volt
operation (figurelll-1 a),the two primaries are paralleled by connecting lug 1tolug 2 and lug 3
to lug 4. To change to 230 volt operation (figure Ill-1 b),the primaries are put in series by
removing the two barewire jumpers and connecting lug 2 to lug 3. The line cord wires should
be left in their positions on lugs 1 and 4.

A 1/4 amp slo-blo fuse is used for 115 volt operation and a 1/8 amp slo-blo fuse is used for
230 volt operation.

a. Power b. Power Transformer
Transformer strapped for
strapped 230 volts
for
115 volts FIG. III-1

Q—U =4 AC VOLTAGE

_l,__[r INPUT STRAPPING
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2. INPUT ATTENUATOR PADS

The audio inputs of the Optimod come with 20 dB balanced pads connected across them in
order to operate the input transformer and input level controls in the best part of their range.
While most installations will require the use of the pads, with some telephone lines the input
level will be too low and the pads will need to be bypassed. Figure IlI-2 below shows the
various configurations for the input pad.

A
JA\ /

E]/ \LI] FIG. II1-2 ATTENUATATOR STRAPPING

1. 20 dB Attenuation: resistors:"A'"-7500hm

resistors:"B"-1.5k
DDDE] 2. 6 dB Attenuation: resistors:"A" BaOWA 1.8k
-/1:)- 1/ -(:\)- resistors:"B"wzz%hn
~ 4 < 3. No Attenuation: resistors:"A'"-out
A g A resistors:'"B"- jumpered

WARNING: THE INPUT TRANSFORMERS UTILIZED IN THE OPTIMOD MUST SEE A
SOURCE IMPEDANCE OF 600 OHMS, +10% TO PRODUCE CORRECT FREQUENCY
RESPONSE. THEREFORE, A 6dB PAD WILL ALMOST CERTAINLY BE REQUIRED
BETWEEN THE PHONE LINES AND OPTIMOD INPUT IF THE INTERNAL 20 dB PAD
IS BYPASSED. THIS 6dB PAD ISOLATES THE OPTIMOD FROM THE REACTIVE
COMPONENTS OF THE PHONE LINE SOURCE IMPEDANCE.

The pads are located inside the input filter shield box. This is the box into which the terminal
lugs from the rear-panel terminal block extend. In order to restrap the pads, it is necessary to
remove the back panel and then the input filter shield box.

3. HIGH PASS FILTER

Straps for a 30 Hz High Pass Filter in both the left and right input channels are located on the
limiter board, which is accessible by removing the top cover. The units come with the High
Pass Filter strapped intothe circuit and figurelll-3 shows the strap positions for bothfilterin and
filter out configurations. This filter is required in situations where the exciter is unstable at
low frequencies.

36
000o(o [t 2& 0000 folofols  FIs. III-3
; Eg@ c203d|Skau [BleanfBlezotxt  HIGH PASS FILTER STRAPPING
I = 3 3 3
0000'(Cky $@&'0000 g off o ffjo

( Section of Limiter Board )

R207
I R209

High Pass Filter IN
Pin 37 jumpered to pin 36
Pin 40 jumpered to pin 41

High Pass Filter OUT
Pin 37 jumpered to pin 38

ol(ogo
G\—y—{azoz[—@

; 4 ;( ”

uu ool

®©060® ©@60® -
T201 EES 2

0XOXO); OGO
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Mounting and
Grounding
the Chassis

4. MONO LEFT/MONO RIGHT FRONT PANEL SWITCHING

A strap located on the stereo generator board determines whether MONO switching with the
front panel switch will activate left channel or right channel MONO mode. This board is
accessible by removing the bottom cover of the unit.The illustration below (figure I11-4 )shows
positions for MONO LEFT, the configuration in which the unit is shipped, and MONO RIGHT.

FIG. I11-4 STRAPPING STEREO/MONO LOGIC
( Section of Stereo Generator Board)

O O
GHcrao[HO)
G{R401 O

Mono left/Mono right
G:)to Front Panel Switching

a, Mono left-jumper pins 20 & 21
No jumper on 22 & 23

b. Mono right-jumper pins 22 & 23
No jumper on 20 & 21

Power up Initialization

(G{Rre03

o a. Stereo-jumper pins 24 & 25
0 b. Mono left-jumper pins 26 & 27

c¢. Mono right-jumper pins 28 & 29

5. POWER-UPINITIALIZATION

As mentioned in the section under OPERATING INSTRUCTIONS entitled “STEREQO/MONO
SWITCHING,” the Optimod is shipped from the factory to come up in STEREO mode after
AC power interruption and in normal power turn-on. This function of the switching logic can
be restrapped for MONO left or MONO right initialization. The strap for this function is located
on the stereo generator board (remove bottom cover) and the various positions of the jumpers
are shown in the above drawing (figure I11-4 ).

The Optimod chassis mounts in 3% (8.89 cm) of rack space. It is extremely important in any
installation that the chassis be well-grounded. It may prove necessary to thoroughly scrape
the paint from the rack in order to effect an adequate ground. FM wavelengths are short
enough to render grounding by means of a wire lead totally ineffective, and the chassis should
be grounded by connecting it to a well grounded rack — preferably the transmitter itself.

The chassis ground and circuitground are normally not connected together. It is necessary to
connect these terminals together wherever the unitis operated outside of a grounded rack (as
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Audio Input
Connections

Stereo/Mono
Remote Control

Remote
Gain Reduction
Metering

Installation

Location

when bench testing the unit), to assure that the chassis is grounded. Failure to do this can
result in high noise, oscillation, and other problems.

After mounting the rack and grounding the chassis, measure the resistance between the panel
and true ground. This measurement should be less than 0.5 ohms.

When the chassis ground and circuit ground are not jumpered together on the rear terminal
strip, there is no connection between the two grounds. The shield of the composite output
cable is bypassed to ground for RF by means of a large distributed capacitor. Therefore, the
composite output, although unbalanced, can be connected directly to the exciter without
going through a wideband transformer for ground loop isolation.

The audio input is 600 ohms balanced and floating, and has been extensively RF suppressed.
The audio inputs should be run in double-conductor balanced, shielded lines. Normally, the
shields will be connected to chassis ground only at one end — usually the Optimod terminal
strip. However, some experimentation may be necessary to obtain best results. Be sure that
audio source equipment, such as a dual STL or TELCO termination box, is well-grounded to
the station ground.

A latching circuit is provided for STEREQO/MONO switching. This latch has three states,
corresponding to STEREO, MONO LEFT, and MONO RIGHT. Terminals on the rear panel are
provided to select remotely any of these three modes. To switch to a desired mode, apply a
momentary pulse of AC or DC between 6 and 24 volts. These terminals are optically isolated,
but should not be floated more thanx 50 volts above ground. If you wish to use 48 volts,
connecta 1 K, 2 watt resistor in series with either control terminal. The control pulses may be
obtained from local switching, or from the station’s remote controlunit. If DC is used, observe
the polarity indications on the terminal strip. If AC is used, the internal protection diode will
rectify it appropriately.

If the Optimod is installed in the studio a console VU meter may be wired in parallel with the
meter on the Optimod front panel to indicate gain reduction. To do this, connect one side of
the console VU meter to circuit ground, and connect the other side through a 50K trim-
pot (rheostat connected) to the G/R output on the rear-panel terminal strip on the Optimod.
If substantial RF is present, the line should be run through well-shielded cable like Belden 8451,
with the shield connected to the Optimod chassis ground. To calibrate, wait until no gain
reduction is indicated on the front-panel Optimod meter. Adjust the 50K trimpot until the
external meter reads zero VU. The external meter will then indicate the amount of gain
reduction directly in dB.

Before installation is effected, considerable thought should be given to the mounting location
for the unit. Orban/Broadcast’s field experience indicates that the best location to assure a
trouble-free installation is inside the transmitter itself, preferably immediately adjacent to the
exciter. The composite output lead from the Optimod must be as short as possible to avoid
pick-up of RF which could be introduced either into the Optimod or into the broadband input
of the exciter. In general this lead should be no longer than 24’ (61 cm), and if it can be made
shorter than this, so much the better. Physically, each chassis requires 3%’ (8.89 cm) of
rack space.

-4
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Interfacing
with
Exciter

If a composite STL is used, the Optimod may be mounted in a rack at the studio and its
composite output introduced to the STL transmitter input. As this is a low-RF area, normal
installation procedure may be followed and no particular RF precautions need be taken.

The output of the Optimod has been designed to look exactly like the output of a composite
STL receiver. It should be connected to the exciter in the manner specified by the exciter
manufacturer for connecting a composite STL. In the case of exciters requiring an external
interface, check with Orban/Broadcast for further information.
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Initial Setup and Adjustments

Once power, input, and composite output leads are appropriately connected the Optimod
can be set up.

(1) Turn the multi-turn OUT ATTEN (located behind the front security panel) fully counter-
clockwise, using a 3/32" blade screwdriver.

(2) Apply AC power to the Optimod, and allow one minute for stabilization. Turn on your
carrier.

"(3) Observing the PILOT LEVEL meter on your stereo monitor, you may now advance the
OUT ATTEN on the Optimod clockwise until 9% pilot level is observed.

(4) With the console in MONO mode (i.e., equal outputs from left and right channels) play
program material at normal level with both channel IN ATTEN controls fully CCW. Ob-
serve GAIN REDUCTION meter on Optimod, and advance L IN ATTEN clockwise until
the desired amount of gain reduction is observed. Do not exceed 10 dB gain reduction, or
insufficient headroom will remain for operator error, unusually hot records, etc.

(5) Observe L-R meter on Optimod, and advance R IN ATTEN clockwise until a null is
observed. Channels are now balanced.

(6) Adjust RELEASE TIME control for sound appropriate to your format. Highest audio
quality occurs with slowest release time (control full CW). Full RELEASE TIME instruc-
tions are found immediately following setup instructions on this page.

(7) Trim Optimod OUT ATTEN until station modulation monitor peak flasher flashes at 100%
but does not flash at 105%.

(8) Use station stereo monitor to check pilot level. Readjust Optimod PILOT INJECTION
control for 9% pilot, if necessary.

There are two ways to affect the type of sound the Optimod produces. The first way is to vary
the inputlevel, thereby changing the extent to which low-level passages are increased in level.
The second way is to adjust the RELEASE TIME control, located behind the security door
on the front panel.

Optimum audio quality will be obtained with the RELEASE TIME control fully clockwise,
corresponding to slowest gain platform release. This setting lso reduces somewhat the
amount of fast limiting that occurs.

As the RELEASE TIME control is turned progressively CCW, the release time of the gain
platform becomes faster and slightly more fast limiting is introduced. Faster release times
would tend to be employed by stations with " Top-40" formats and those stations which are
concerned with obtaining absolute maximum loudness with a modest quality compromise.

Formats using longer release times might include classical, "’beautiful music,” MOR, and
"freeform.” In any event, the program director, manager, or chief engineer should feel free
to experiment with the control, as its range has been limited so that there is no setting where
the Optimod can be said to sound really ""bad’’ However, to repeat, the unit has been
optimized to give sound closest to the input with the control fully CW (slow).
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Final
Adjustment

Note that the first 25% of rotation on the CCW side of the control is marked “’limit only.” This
25% of rotation is intended to put the Optimod into a peak limit mode so that it can be used
with an external gated compressor in those formats employing large amounts of low-quality
speech input such as "all news’ or “telephone talk.” if the RELEASE TIME control is operated
in the "limit only’’ range, we recommend that no more than 3 or 4 dB gain reduction be
normally used. Otherwise, pumping will tend to be audible.

The preceeding installation instructions may be performed quickly, and should be done firstin
order to make sure that no gross problems, such as RF pickup exist. Such problems should be
corrected before proceeding further.

If all seems well, then the Optimod stereo generator should be trimmed to the particular exciter
employed by means of oscilloscope observation of the demodulated compgsite stereo wave-
form. In addition, a complete proof-of-performance is desirable at this time in order to
ascertain proper system operation.

1. STEREO GENERATOR TRIM

(1) Connect a triggered-sweep oscilloscope of at least 5 MHz vertical bandwidth to the
BROADBAND output jack of the station modulation monitor. Apply a 500 Hz sinewave
to the left channel only at a level sufficient to cause some gain reduction. Trigger the
oscilloscope from the 500 Hz sinewave. Turn the PILOT ON/OFF switch on the Optimod
to OFF. Adjust the L-R GAIN control on the Optimod for a maximally flat baseline, as
shown in figure 1V-1.

CORRECT L-R LEVEL (one channel, less pilot)
FIG. IV-1

NOTE: A X10 probe is not recommended for this observation, as such probes often
have mid-frequency phase shift.

(2) Turn the PILOT ON/OFF control ON. Apply the 500 Hz sinewave to the two input
channels out-of-phase (if necessary, by reversing one of the balanced audio input con-
nections), and trim the R IN ATTEN on the Optimod for a null on the L + R meter of the
station stereo monitor. Increase the VERTICAL GAIN on the oscilloscope until adjust-
ment of the Optimod PILOT PHASE control produces an easily observed tilt. Adjust the
PILOT PHASE control for a level pattern as shown in Figure IV-2.
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EXPANDED PILOT PHASE
FIG. IV-2

(3) Repeat steps 4 and 5 of INITIAL SETUP instructions (see page IV-1).

2. STEREO PERFORMANCE MEASUREMENTS

Measurements to demonstrate compliance of the stereo generator portion of the Optimod
with part 73.322 of the FCC rules have been submitted to the Commission and are available
for inspection.

NOTE: The frequency response of the Optimod falls off extremely rapidly above
15 kHz. The lowpass filters have been verified on factory test to meet FCC require-
ments at 15.00 kHz. However, if the station test oscillator is miscalibrated even a few
percent high in frequency at 15 kHz, the Optimod may appear not to pass proof at
15 kHz. If this appears to be the case, the output frequency of the station oscillator
should be checked with a frequency counter, and set to 15.00 kHz. If this is done and
no component failures have occurred in the Optimod, no difficulty should be en-
countered (assuming, of course, that the rest of the audio chain is not causing
the problem).

To permit duplication of these measurements, we have made available a pair of audio test
points, two RCA phonojacks located on the rear panel (J2, J3). They are unbalanced, and not
RF-suppressed. A slide switch mounted on the rear panel of the Optimod determines the
mode of these jacks. They are connected across the lines between the lowpass filter outputs
and stereo generator inputs. Ordinarily, they are a test source of audio from the limiter.
However, the slide switch can disconnect the limiter from the jacks, at which point they
become stereo generator input terminals. These apply no preemphasis, and require approxi-
mately 3.0 volts rms to produce 100% modulation. They must be driven by a source impe-
dance of 25 ohms or less. This requirementis satisfied by the output of any standard IC opamp.

The shells of the RCA phono jacks are grounded to the chassis. In order to avoid introducing
RF into the input of the stereo generator, connections should be made with well-shielded
cable, like Belden 8451, and leads between the test generator and these jacks should be kept as
short as practical.

Inability to meet FCC separation requirements is usually caused by inadequacies in the
interface between the Optimod and the exciter, or the exciter itself. If a wideband transformer
is used between the Optimod and the exciter, anomalies in its phase and/or amplitude re-
sponse can cause inadequate separation, Inadequate bandwidth in the exciter may also be
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responsible. Serrasoid™ exciters are particularly suspect, and are not recommended for use
with Optimod.

In order to ascertain whether the fault lies within the Optimod or in external circuitry, the
composite output of the Optimod may be directly observed with a scope and compared with
figures IV-1andllV-2 . It maythenlbecompared withthe basebandoutput of the station modula-
tion monitor to see if noticeable deterioration occurs after the Optimod output.

L3

Mono Proof-of- Doing a routine proof-of-performance through the Optimod is very easy. Merely enter the
Performance MONO LEFT or MONO RIGHT modes, switch the OPERATE/TEST switch to TEST, and drive
either the left or right channels with test signal, depending on the mono mode selected.
Sufficient headroom is available to modulate at least 110% at all frequencies required to

be measured. (See note, page IV-3)
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Field
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Access

Maintenance

The Optimod FM Limiter and Stereo Generator, which contains all solid-state circuits, has
been carefully inspected and adjusted at the factory by skilled technicians using special test
equipment and procedures. The user is advised that it is extremely unwise to attempt any
adjustment of the calibration controls inside the chassis in a field situation. The average user
is not likely to have the requisite equipment or experience to adjust the calibration controls
in the field. Exceptions to this general rule will be described in the CIRCUIT DESCRIPTION
(page VII-1).

Since the unitis effectively sealed against outside air, accumulation of dust within the chassis
is not likely. Therefore, routine cleaning is not required.

If the front panel becomes soiled, it may be cleaned using a mild detergent, isopropyl alcohol,
naptha or trichlorethane. Other solvents should not be used.

As there are no moving parts, no lubrication is required.

Itis wise to occasionally check for corrosion, particularly in the area of connections, and for
conditions which may affect the ability of the chassis to dissipate heat generated within it.

We prefer that all service to the Optimod is performed by factory trained service personnel at
our service facility in San Francisco. Orban Associates Division maintains a small stock of
loaner units which, at the customer’s request, may be made available where it is suspected
that a malfunction has occurred.

Users who wish to avail themselves of factory service should telephone the service manager in
San Francisco and discuss the difficulty. Be prepared to describe in detail the malfunction
which is suspected because often simple repairs may be effected utilizing telephone advice.

After this communication takes place, the service manager may decide that it is best for the
unit to be returned for examination at the plant. Where this is the case a loaner unit can be
shipped to the user via air express.

When field service is indicated or when restrapping any of the various functions discussed in
"INSTALLATION,” pagelll-1 thru 3, the following information on accessing the various circuit
boards will be useful:

1. TOP AND BOTTOM COVERS
Removal of the TOP COVER will reveal the “’Limiter Board” which incorporates the input
amplifier, broadband limiter, high-frequency limiter, and power supply regulator circuitry.

Removal of the BOTTOM COVER reveals the ‘’Stereo Generator’’ board which incorporates
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the instantaneous' limiters, the 15 kHz low-pass filter section, the 19 kHz oscillator and the
balance of the stereo generator circuitry. The STEREO/MONO control circuitry is also con-
tained on the lower board.

Removal of either cover will reveal the raw DC power supply chamber and the 115-230 volt
jumpers.

Each cover is attached with (26) 6-32 x 3/16" machine screws. We apologize for the large
number of screws but a tight seal is necessary between the cover and the chassis flanges in
order to prevent RF leaks. For maximum RFI protection, it is of the utmost importance that all
screws be replaced and tightened when service is concluded.

2. REAR PANEL
The rear panel serves as a mount for the power transformer, the fuse holder, the line cord, raw

DC power supply, certain DC filtering, the input and output connectors, and the input filter
shield box.

For easy access to the various rear panel components, the rear panel may be tilted downward
by removing the six screws marked A’ in figure V / as well as the eight screws along the back
of both the top and bottom covers. If access to the interior of the input filter chamber is
desired, the four screws marked ““B” in figure V-1should also be removed thereby detaching
the input filter chamber from the rear panel.

8 Cover Screws

8 Cover Screws

FIG. V-1 REAR PANEL ACCESS

When reassembling the rear panel, it is essential to install all screws for maximum RFI pro-
tection. The screws marked A’ should be inserted only finger tight at first and the flange of
the rear panel should be carefully aligned with the flange on the sides. of the chassis before
tightening screws in order to permit the cover to lie flat all around the chassis for minimum RFI
leakage. Similarly, the flanges on the rear panel should also be flush with the flanges on tie
silver colored vertical divider plate.

3. FRONT PANEL

Removal of the four screws marked“A” in figure will permit the front panel to be hinged
downward allowing easier access to the two LED’s, the stereo/mono switch, and the terminals
and mounting screws for the meter. When reinstalling the front panel, all four screws should
be inserted and tightened firmly in order to establish a reliable ground between the panel and
the chassis.
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FIG. V-2 FRONT PANEL ACCESS
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4. ROTARY SWITCH

If removal of the rotary switch becomes necessary, access may be obtained by removing the
front panel (as above) and then removing the two screws near the meter hole cutout which
hold the vertical divider plate. At the right side of the chassis, remove two screws holding the
horizontal divider plate. Atthe rear panel, remove the four screws which are cornermost which
attach the rear panel. Then, by carefully pulling at the rear panel the entire internal assembly
may be retracted in order to permit space for the removal of the rotary switch.

When reassembling, be sure to line up the various flanges with each other so the cover will lie
flat all the way around the chassis.

5. CIRCUIT BOARDS

The Limiter and Stereo Generator boards may be tilted upward for service by imagining a
hinge at the rearmost edge of the board. To permit the board to hinge, remove six 4-40 x %"
screws from either board. Itis necessary to depress the push-button switch from the front for
additional clearance. The board is slid backwards slightly and tilted up at the front being
careful notto break off any of the ceramic feed-through capacitors entering the main chamber
of the chassis.

It is not advisable to attempt to gain access to the bottom of the Input Filter printed circuit
board (which is located within the input filter chamber). As there are no circuit traces located
on the bottom side of this board, it is unlikely that any repair would ever be necessary. If
components are to be replaced on the top side, the defective component should be removed
by cutting its leads as close to the body as possible, and then attaching the replacement
component to these leads.

In a most unusual circumstance, where this is not possible, a new input filter chamber
assembly should be ordered from the factory.

CAUTION: The ceramic on the twelve feed-through capacitors extending through the input
filter chamber wall is quite fragile and brittle and great care should be employed to avoid
cracking the ceramic.

6. BNC CONNECTOR

If removal of the output BNC connector is effected, extra caution should be given in re-
assembly to be sure that the connector is tightly seated against the chassis for a reliable
connection to the metal plate. The metal plate to which the BNC connector is mounted acts as
a capacitor plate with respect to the chassis and is an important part of the signal path.

Itis also wise to make a continuity test between the BNC connector plate and the chassis to

insure that there is no short circuit. (Mylar sheet and nylon screws ordinarily prevent this
occurrence. )
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Replacement of-

" Components
in Printed
Circuit Boards

Calibration and
Adjustment

CAUTION: PLEASE REFER TO SECTION "CIRCUIT DESCRIPTION CONCERNING
HIGH RISK IN CONDUCTING FIELD SERVICE OPERATIONS. Many components, if re-
placed, will cause a change in calibration which will require the unit to be returned to the
factory for adjustment. Also, many components are selected for characteristics which are not
indicated by the manufacturer’'s nomenclature on the component itself. Most of these com-
ponents are indicated as ’'selected’’ in the parts list, but not all of them are. In addition, the
selection criteria is not generally described. Therefore, it is almost always wiser to return the
entire unit to the manufacturing plant for service.

Most circuit boards used in the Optimod are of the double-sided plated-through variety. This
means that there are traces on both sides of the board and that the through-holes contain a
metallic plating in order to conduct current through the board. Because of the plated-through
holes, solder often creeps 1/16" up into the hole requiring a more sophisticated technique for
component removal in order to prevent serious damage to the traces on the board. In
particular, excessive heating of a point on the board will almost always cause damage.

If the user is not thoroughly familiar with elegant techniques of removing components from
double-sided boards, it is wiser to cut each of the leads of an offending component from the
body while the leads are still soldered into the board. The body is then discarded and each of
the leads is heated independently and pulled out of the hole with a pair of long nose pliers.
Each hole may then be cleared of solder by carefully heating with a low wattage iron and
sucking the residual solder with a spring activated solder vacuum tool.

The new component should be installed in the usual way and soldered from the bottom side of
the board. If no damage has been dorie to the plated-through hole, soldering of the topside
pad is not necessary. However, if the removal procedure did not progress smoothly it would be
prudent to solder each lead carefully at the topside as well in order to avoid potential inter-
mettent problems.

After soldering, the residual flux should be removed with a cotton swab moistened with a
solvent such as 1, 1, 1, trichloroethane, naphtha, or 99% isopropy! alcohol. These first two
solvents are often available in supermarkets marketed under the brand name ‘’Energine’’
fire-proof spot remover and regular spot remover, respectively. The alcohol, which is less
effective, is usually available in drug stores. Note: Rubbing alcohol is highly diluted with water
and is not effective. There are also other solvents marketed under various trade names which
contain Freon™ . These are often available in electronic supply houses and are also useful.

Itis good policy to make sure that this defluxing operation has actually removed the flux and
not just smeared it about so that it is less visible. While rosin flux is not corrosive normally, it
can absorb moisture and become conductive enough to cause severe deterioration in speci-
fications over time.

Except for the normal setup adjustments and other functional alternatives described in the
INSTALLATION section, general alignment of the Optimod is not a practical field operation.
This is because:

(1) The requisite test equipment is generally not available except in the most thoroughly
equipped facility. .

(2) The field service technician does not have access to a supply of the specially selected
spare parts which may be required during calibration.

(3) Field service personnel may not have an adequate knowledge of the circuitry in order to
interpret the various interactions correctly. This knowledge is best developed through
experience under the supervision of the chief engineer.

For these reasons we suggest thatit is highly unwise to attempt calibration in the field. In order
to aid station users who may desire recalibration, a small number of loaner units are available to
maintain continuity of operations during the service interval. Nonetheless, complete calibra-
tion and adjustment instructions will be found in the appendix in case the user finds himself
with no other alternative.

V-4 '
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Principles of Operation

General Before discussing the details of circuit operation, we will survey the operation of the Optimod
as a system in order to clarify the upcoming circuit discussion.

The Optimod system can be divided into seven basic sections. These are:

(1) INPUT — RF filtering, input transformers, input level controls, pre-amplifier, and high-
pass filter.

(2) BROADBAND AGC — Utilizes a complex release time circuit to perform both compres-
sion and limiting functions with a single AGC control loop.

(3) HIGH-FREQUENCY LIMITER — Provides program control of the pre-emphasis on a
moment-to-moment basis, thus eliminating overloads due to excessive high frequency
content in the original program.

(4) LOWPASS FILTERS AND INSTANTANEOUS LIMITERS — Simultaneously eliminates
energy above 15 kHz and provides precise control of peak levels.

(5) 19 KHZ OSCILLATOR — Provides 19 kHz pilot tone for stereo modulator L +R input.

(6) 38 KHZ GENERATOR — Generates 38 kHz signal for amplitude modulation with L-R
signal.

(7) STEREQO/MONO SWITCHING — Provides logic and memory for switching the stereo
generator into STEREO, MONQO LEFT, and MONO RIGHT operating modes.

(8) STEREO MODULATOR — Generates the stereo composite baseband output from inputs
provided by sections (4), (5), and (6).

(9) POWER SUPPLY — Provides operating voltages for the rest of the system, and also
serves as the basic reference for a number of operating parameters, including limiting
thresholds, L-R gain, and pilot level and phase.

Additionally, a meter circuit is provided which monitors key operating parameters, providing
both easy setup and aid in troubleshooting.

i
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The simplified block diagram above shows the relationship of the various sections. More
detailed diagrams will be found at the end of this section on fold-out pages. The Limiter
Block Diagram shows sections 1 thru 3, and the Stereo Generator Block Diagram shows
sections 4 thru 9.

Input  Theleft and right channel signals enter the chassis through a Jones barrier strip on the rear of
' the chassis. They are passed through 20 dB pads located in the input filter shield box. These

pads may be bypassed, depending on the available signal levels. The signals are then lowpass

filtered in order to eliminate RF leakage into the main circuit card. Following this filtering, they

are applied to input transformers, and thence to the input level controls. The input trans-

formers are step-up 600-50,000 ohm types, and provide 19.2 dB voltage gain. The IC pre-
amplifiers following the input level control provide 20 dB additional gain. This gain is necessary

to permit the system to be driven from telephone lines, which may exhibit substantial loss.

The preamplifiers drive active 18 dB/octave highpass filters with a cutoff (-3 dB) frequency of
30 Hz. These highpass filters were included for the benefit of those users whose exciters’ AFC
loops can be upset by subsonic information. If such an exciter is not in use, best audio quality
is obtained by bypassing these filters. The INSTALLATION section, page 1lI-2, contains
instructions on the appropriate procedure.

Broadband The output of the highpass filters drives a pair of voltage-controlled gain elements, realized
AGC with junction field-effect transistors. The FET's are found together in an IC to assure inter-
channel tracking. The outputs of the two channels are sensed by a pair of dual comparators,
whose outputs are connected together. If either channel attempts to exceed the threshold of
lirniting, then the comparator on that channel produces an error voltage. This is integrated by
the complex integration network, and provides a feedback signal for both FET's, thus reducing

the gain of both channels simultaneously to the required extent.

High-Frequency The output of the broadband limiter is applied to two paths. Oneis a direct path; the other path
Limiter drives a bandpass filter. This filter has been designed so that it will produce a correct pre-
emphasis characteristic when its output is added in correct proportion to the signal in the
direct path. The output of the bandpass filter is passed through a voltage-controlled gain
stage. Ordinarily, this VCA stays atits maximum gain, and the full pre-emphasis characteristic
is produced.

The sum of the output of the VCA and the direct signal is sensed in each channel by a dual
comparator, and the outputs of the comparators are combined to drive an integrator, as in the
case of the broadband A GC circuit. The output of this integrator provides a feedback signal to
control the gain of the VCA's, thus instantaneously reducing the pre-emphasis if excessive
high frequency contentis present. The pre-emphasis is decreased only to the extent necessary
to avoid audible distortion by the instantaneous limiter. In a vast majority of cases, no high
frequency loss whatever is perceived.

Lowpass Filters  Because the output of the broadband and high frequency limiter contains considerable over-

and shoots, itis necessary to employ instantaneous limiting in order to provide absolute control of

Instantaneous the peak level. This limiting is provided by a pair of Schottky diodes connected as a shunt
Limiters clipper.

The output of this instantaneous limiter is applied to the lowpass filter. This filter is necessary
to eliminate audio interference with the 19 kHz pilot tone, and leakage between the main
channel and subchannel.

Previous lowpass filter designs have tended to cause serious overmodulation problems due to
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overshoots and ringing. However, Orban/Broadcast engineering has successfully dealt with
this problem and has succeeded in reducing the overshoot of the filter to less than 3%,
insuring that no loudness capability is lost due to fast peak overmodulation by filter ringing.

The lowpass filter is realized with resistors, capacitors, and operational amplifiers, thereby
eliminating inductors, which tend to be less perfect in realization than the other components.
Alignment points are provided to enable the filters in the two channels to be matched as
accurately as possible.

Because the lowpass filter does not eliminate all overshoot (particularly on *’noisy’ program
material, like vocal sibilance), a second ‘’safety” instantaneous limiter is introduced at the

“output of the lowpass filter. This limiter is almost never called upon to act, but nevertheless

assures that no overmodulation will occur for any program material. The safety limiter is
followed by a gentle lowpass filter to remove harmonics generated by the safety limiter’s
occasional action. This lowpass filter is a third-order type specifically chosen for its non-
overshooting properties.

The OPERATE/TEST switch serves to defeat all limiting action, including the instantaneous
limiters. It accomplishes this by strobing all of the comparators OFF, and by raising the
threshold of the instantaneous diode limiters approximately 10 dB above the normal value.
In this way, proof-of-performance can be done without concern for the "limited amplifier
headroom” found in competitive units.

The circuitry for generating the 19 kHz pilot and 38 kHz subcarrier modulating frequency has
been designed in an unconventional way in order to assure maximum stability with tempera-
ture and time. The peak level of the 19 kHz oscillator, the peak level of the 38 kHz signal, and
the phase relationship between the 19 and 38 kHz sine waves are compared to the positive
power supply voltage, which is maintained stable to better than 0.1%. Any deviation from the
desired values is detected and automatically corrected by means of feedback loops.

The crystal oscillator operates at 19 kHz, and is designed to put out a sine wave with less than
0.1% harmonic distortion. In order to do this without tuned circuits other than the crystal
itself, the output of the oscillator is applied to a comparator, where it is compared to a fixed
percentage of the positive power supply voltage. The comparator generates an output signal
which is integrated and which is applied to the gate of a FET, operating as a voltage-variable
resistor. Thus the oscillator is held within its linear range, and produces a low-distortion sine
wave with a highly stable output amplitude, which is directly usable without further filtering.

The output of the 19 kHz oscillator passes through a voltage-controlled phase shifter, realized
with a FET plus opamp, which serves as the actuator for the phase-locked loop. The 19 kHz
phase shifter drives a dual comparator biased in such a way as to produce a symmetrical
38 kHz square wave. The comparator drives a ""current mirror” in the switching mode. The
mirror current is controlled by another feedback loop, thus changing the 38 kHz drive as
necessary to stabilize the 38 kHz sine wave produced later in the circuit by filtering.

The current mirror drives a 38 kHz tuned transformer, which serves to filter the square wave
into a sine wave with approximately 1% harmonic distortion. In order to obtain lower distor-
tion, this sine wave is further filtered by a lowpass filter which results in approximately 0.04%
distortion. The output of this filter drives the amplitude comparator which closes the 38 kHz
AGC loop. The filter also drives a buffer amplifier, which drives one half of a dual comparator
which is biased as a phase comparator.

The other half of this dual comparator is driven by the 19kHz oscillator. The 19 kHz and 38 kHz
are compared so that the output of the dual comparator is a pulse whose duty cycle depends
on the phase relationship between the 19 and 38 kHz sine waves. This pulse is applied to an
integrator. A constant currentis also applied to the integrator. When the average current from
the pulse is equal to the constant current, then the output of the integrator does not change
its voltage level.
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The output of the integrator is used to drive the voltage-controlled 19 kHz phase shifter. Thus
aphase-locked loop is formed. The constant current injected into the integrator can be varied
in order to adjust the phase relationship between the 19 and 38 kHz sine waves. Thus the
phase relationship between the pilot and the 38 kHz subcarrier is controlled by the stability of
the phase detector and the positive power supply (used as a reference), and is unaffected by
drifts in the 38 kHz doubler or filters.

Stereo/Mono The STEREO/MONO switching functions are realized by means of four two-input CMOS
Switching NAND gates. Three of the NAND gates serve as memory elements to remember the three
states: STEREO, MONO LEFT, and MONO RIGHT. The fourth NAND gate is operated as
aninverter. The digital logic operates on the "'negative logic’’ system: - 15 volts (LOW) is ON,

and 0 volts (HIGH) is OFF.

Mode switching is accomplished by briefly applying -15 volts to one of the three MODE
SELECT lines in the logic. The front panel STEREOQ/MONO switch applies -15 volts directly to
the appropriate gates, as does the start-up circuit which determines the mode in which
Optimod comes on. Remote switching is achieved by passing current through the LED side of
the appropriate opto-isolator. This causes the photo transistor in the isolator to saturate
thereby applying - 15 volts to the correct gates.

The CMOS NAND gates drive n-channel junction FET’s which perform audio switching
functions. These FET's are OFF when their gates are driven to -15 volts, and ON when their
gates are driven to 0 volts. One FET turns off the right channel input to the summing amplifier
in MONO LEFT mode, one performs the opposite function in MONO RIGHT mode, and a.
third FET increases the gain of the summing amplifier in either MONO mode so that either
channel can drive the transmitter to 100 % modulation.

Subcarrier and pilot are turned off by turning off the 19 kHz crystal oscillator. This is done by
clamping the gate of the oscillator gain-control FET oscillator to -15 volts, turning it off and
decreasing the gain of the oscillator section to the point where oscillation is no longer possible.

Toturn STEREO on the - 15 volt clamp is removed, permitting the oscillator amplitude control
loop to recover. This may take up to five seconds, introducing a time delay in activation of the
stereo after STEREO mode is selected by the logic.

Stereo The stereo modulator Fig. IV-2 uses the "direct” method of generating the stereo signal.
Modulatorand Thatis, the L+R and L-R signals are generated by sum and differential amplifiers respect -

Output ively. The L-R signal is modulated by the 38 kHz sine wave to produce a double sideband, sup-
pressed-carrier, amplitude modulated subcarrier. The stereo signal is generated by addition of
this signal to the |+ R and pilot signals. Because of the advanced methods used, this tech-
nique has certain distinct advantages over the’’switching’’method more commonly employed.
High frequency distortion is reduced, and superior separation is obtained, as no 53 kHz
lowpass filter is required, with its attendant separation-reducing phase errors.

In order to obtain highest quality, the stereo modulator uses the '‘two-quadrant’” form of the
" Gilbert-linearized’’ transconductance multiplier, which multiplies the L-R signal by the 38
kHz sine wave. The L-R signal has a DC component added, so that the output produced is a
38 kHz amplitude modulated signal. The carrier level remains constant with any modulation.
Therefore, a 38 kHz sine with correct amplitude and phase can be added to the amplitude
modulated signal to cancel the carrier and produce the desired double-sideband suppressed
carrier signal. This technique exhibits substantially lower noise and distortion than the use
of a conventional ""four-quadrant’”’ multiplier, which could generate the suppressed carrier
signal directly.
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STEREO MODULATOR BLOCK DIAGRAM

Left Input —

Right Input @

+3.50 vV
p

Qutput

e Attenuat
Modulator A 405uu or
IC 407 38 kHz
Null Input
(~L-R Mod
B JCurrent
\>~ Source
IC 406,
Pre-Distortion \/ Q 407
Fc;o:]ezs Current
i 38 kHz
2:,::,., Modulated 38 kHz
Source Current Input
Source .
IC506, Q502 I 4, gfrrae'::
+15V Q 408
FIG. VI-5

The two-quadrant multiplier is a highly optimized discrete circuit. It permits cancellation of
many of the error signals ordinarily associated with the transconductance multiplier (such as
the second harmonic of the signal feed-through), thus resulting in an output characterized by
extraordinarily low distortion and high spectral purity. Special provisions are made to reduce
the 76 kHz spurious output component to better than -70 dB below 100% modulation, thus
assuring that no interference will be introduced into SCA transmissions. This is accomplished
by mixing a small amount of 38 kHz with correctamplitude and phase into the L-R input to the
multiplier. Thisis multiplied by the 38 kHz input to produce a 76 kHz signal which is adjusted to
cancel the residual 76 kHz output of the basic multiplier circuit.

Further discussion of the details of the stereo modulator are found in the ’"CIRCUIT DESCRIP-
TION" section of this manual.

The output of the stereo modulator is applied to a ten-turn potentiometer, and coupled
through RF filtering to a BNC connector. This connector is mounted on a metal plate which is
insulated from the chassis by means of mylar film and which exhibits approximately 1000 pfF
of capacitance to the chassis. This distributed capacitor, together with the two RF chokes
inside the chassis, effectively bypasses RF to ground, while breaking the 60 Hz ground loop
which would be formed if the shell of the BNC connector were connected directly to chassis
ground. This way, the chassis receives its ground return through the rack in which it is
mounted, while the internal circuit ground is connected to the outside world only through the
output cable to the exciter.

This system eliminates the need for a performance-degrading wideband transformer in a vast
majority of installations.
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Power Supply

The system operates from a bipolar power supply producing a stable regulated + and - 15 volts
at approximately 200 ma per side. In addition, an auxiliary low-current supply produces + and
-4.55 volts to supply the shunt-clipper diodes in the instantaneous limiter circuits. This supply
is temperature-compensated to track changes in the turn-on voltage of the Schottky clipped
diodes, thus producing a limiting threshold independent of temp<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>