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SECTION 1
GENERAL INFORMATION

1.1 Introduction

Based on mathematics established over 100 years ago by
the French mathematician, Baron Jean-Baptiste Fourier.
madern  spectrum  analysis  provides a graphic
representation of {requency versus amplitude in “real
tirme”,

With the information gained, one can sec the frequency
response of a sound sysiem or any component in g
system, and note where amplitude boosts or cuts are
needed. The necessary adjustments can be made cither
electronically -as through an equalizer or acoustically - as
with aroustic partitions,

This instruction manual is intended to aid ity reader
during the operation of the Crown Real Time Analyzer,
Comments regarding the contents of this booklet will be
accepted by the Crown Manual Department, 1718 W.
Mishawaka Rd., Elkhart, Indiana 46517

1.2 Purpose of Equipment

The purpose of the CROWN RTA-2 (Fig. 1.1} is to
provide the sound engineer with a quick and accurate
means for checking the overall frequency response and
other parameters of a sound system or any component of
a system. That system could be a closed system-suchasa
tape deck amplifier, pre-amplifier, power amplifier, etc.
or an open system, Le. a living room, a high school
auditorium or any other acoustically sore area.

Ffig. 1.1 RTA-2

1.3 Units and Accessories Supplied

I RTA-Z instruction manual

I proof of performance sheet

I &-ft pin to phone cable

P 6-ft. male XLR to female XLR cable
4 thumb screws

4  washers

1.4 Required - Not Supplied

Equalizer

Calibrated microphone

(The above items are required for room equalization.)

1.5 Service Policy

Because of the complexity of its circultry and high CRT
(Cathode Ray Tube) voltages, the RTA-2 should be
serviced only by a fully trained service technician. As a
reminder, please observe the following labels on the rear
pane! of the unit which read:

WARNING:
HIGH VOLTAGE CIRCUITRY
INSIDE ELEVATED TO 1808 VOLTS

CAUTION: TO PREVENT ELECTRIC SHOCK DO
NOT OPEN. NO USER SERVICABLE PARTS
INSIDE. REFER SERVICING TO A QUALIFIED
TECHNICIAN,

For service, return the unit to the factory in the original
packing or in replacement packing obtainable from the
Crown factory. For warranty service, the unit must be
returned to the factory or an approved service station
{Amocron customers consull vour local representative). In
cither case, fill out and enclose the Service Information
form located at the rear of this manual. This will help to
ensure a speedy and effective response.

Crown will pay shipping costs (in the U.8.) for warranty
service upon recetving copies of all shipping receipts.

All shipments should be sent UPS or truck freight

(insured). The factory will then return your serviced unit
by one of the above methods.
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Upon receipt of the warranty registration card from your
dealer, Crown will register vour unit on our computer
warranty file.

Retain your copy of the bill of sale from your Crown
dealer. This is your proof of purchase.

When you need service for your unit from an authorized
Crown Service Station, simply present vour bill of sale.
With i, the service station can promptly initiate any
needed paperwork. It will save vou time and effort.

The bill of saleis also your proof of ownership should vou
need it for insurance or legal reasons.

1.6 Glossary of Terms

A-B Test; Ewaluating refative performance of two (or
more} components or systems by changing quickly from
one to the other. Most high Gidelity dealers have A-B test
facilities,

AGC: Automatic Gain Control. A type of circuit used to
maintain the output volume of a receiver constant,
regardless of variations in the signal strength applied to
the récetver,

Attenuntion: A decrease in signal magnitude from one
point te another, or the process causing this decrease.

Balanced Input: A three wire input system where the
voltages and currents in two of the wires are equal in
magnitude but opposite in polarity with respect to
ground which is the third wire, The bnpedance of a
balanced input is usually low. (600 ohms or less)

Balun: A device used for the transformation from an
unbalanced line or system 1o a balanced line or system, or
vice versa. The torm is derived from balance 1o unbalance
transformer.

Bandpass Filter: A filter that allows transmission of
alternating signals whose frequencies are between given
upper and lower cutoff values, while substantially
attenuating all frequencies outside this band.

Biamp: The use of independent amplifiers to feed the
bass and treble portions of a loudspeaker or loudspeakers
with a crossover network. The purpose is to help reduce
intermodulation between bands when a system s
overloaded. It also reduces the cost of implementing
good, low loss precision crossover networks.

Butterworth Filter: A lilter that exhibits the flattest
possible response in the passband. The response rolls off
smoothly into the stop band, where it approaches a
constant slope of 6n db/octave; where nis the number of
poles in the network,i.e. a single pole is 6dB, two pole
12d8, 3 pole 18dB, etc.
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Capture Ratio: The ability of a receiver to reject 2 weaker
station whose frequency is the same as that of the desired
station, This measurement will be in dB, The smaller the
figure, the berter the spec.

Ceramie Filter: A bandpass filter using a piezoelectric
substrate material,

Channel:- A channel is a complete sound path. A single
channel, or monophonic system, has one channel. A
stereophonic system has at least two full channels
designated as left (A} and right (B). Monophonic
material may be playved through a stereo system; both
channpels will carry the same signal Stereo material, if
played on a monophonic system, mixes and emerges as a
monophonic sound.

Channel Separation: Specified in dB, channel separation
is the ratio of the measurable output of one channel to the
unwanted output of the {undriven)opposite channel,

Clipping: The truncation of peaks of a signal due to
exceeding the operating range of an electronic circuit,
Normally, it refers 1o the result of voltage limitations in
the cireuit.

Cormer Fregueney: The frequency at which a filter goes
from a condition of passing the signal unatienuated to
“rolling off™ or attenuating the signal according to its
frequency. 1t is sometimes referred to as the “cutoff”
frequency or the “break™ frequency. It is aiso defined as
3dB below the unattenuated output level of the signal.

Cross Moduolation:  In FM signals, a type of
irdermodulation that occurs when the carrier of the
desired signal is modulated by an undesirable signal.
Each signal is of independent origin.

Crossover Frequency: The frequency at which a dividing
network delivers equal power to the upper and lower
frequency channels when both are terminated in specified
loads.

Crossover Network: A sclective network used o divide
the audio frequency output of an amplhifier into two or
more bands of frequency. The band below the crossover
frequency is fed the woofer loudspeaker while the high
frequency band is fed to the tweeter. Also called dividing
network and loudspeaker dividing network.,

Crosstalk: Signal leakage from one signal source into
another.

Damping: Controlling of vibrations, response, or
resonances which if unchecked, would cause coloration
of the sound,

Damping Factor: A npumerical indication of an
amplifier’s ability to decrease unwanted loudspeaker
movements. Damping factor can be found by dividing
the load impedance by the amplifier’s output impedance.




Decibel: A numerical expression of acoustic or electrical
ratios, such as the relative intensity of a sound or the
relative strength of a signal. One (dB) is abour the
smallest change in sound perceptible to the ear.

Decoder: A matrix of logic elements that selects one or
more guiput channels according to the combination of
input signals present. Can be used in FM to recover
stereo  signals of 8 stereo encoded multiplex
transmisssion.

Dre-emphasis:  In FM signals, restoring the pre-
emphasized (for proper transmission characteristics)
signal to result in a “flat” frequency response curve.

Dhstortion: Unwanted noise, or sounds which didnt
exist in the studio when the original recording was made.
Harmonic distortion produces tones harmonically
refated to a single, pure tone. Intermodulation distortion
(IM} introduces new tones caused by mixing of two or
more original tones. Phase distortion, or non-linear
phase shift, disturbs timing sequence between a tone and
its relsted overtones. Distortion which creates new
spectra are expressed in percentages and phase distortion
in degrees of phase shift or seconds of group delay vs.
frequency errors,

Dynamic Range: The difference between the most
intense and the least intense levels in a sound system.

EAROM: EAROM stands for Electrically Alterable
Read Only Memory which is an integrated circuit chip
used to store information without power applied (used in
the FM 1}

Equalization: Frequency response manipulation to meet
the reguirements of recording, and an inverse
manipulation on playback to restore the original. Ao
known as compensation for acoustic problems of
listening rooms.

Feedhack: Sending 3 “pant” of a system’s cutput back to
the input. Positive feedback may lead to unstable
conditions such as PA system “howling” due to sound
from the speakers being fed back thru the microphone
and amplified again. Another form is low frequency
interference created when vibrations from loudspeakers
are picked up by the cartridge and amplified again.
However, carefully controlled negative feedback in
electronic circuits can be used 1o help reduce distortion
and control stability,

Flutter: Rapid variation in the speed of a turntable or
tape transport. Flutter causes a wavering of musical
pitch,

Frequency Response: This term indicates any amplitude
variations in a system output signal with respect to
frequency. This measurement is made with a constant
level input signal.

Gain: The ratic of an amplifer’s output voltage to its
input voltage,

Headroom: Stated in dB, headroom is the difference
between the signallevel and the limits of the sound system
ie; the ratio of power available to power used.

Hertz: As in cycles-per-second, not rental agency.

High Pass/Low Pass Filter: High pass - a filter havinga
single transmission band extending from some critical, or
cutoff, frequency other than zero, up to infinite
frequency. Low pass - a filter network which passes all
frequencies below a specified frequency with little or no
loss but discriminates strongly against higher
frequencies.

IF: An Intermediate Frequency is a frequency to whicha
signal wave is shifted locally as an intermediate step in
FM transmission or reception.

Image Respomse: Response of a superheterodyne
receiver 1o the image frequency, as compared to the
response to the desired frequency.

Input Sensitivity: The input voltage required to drive an
amplifier to is rated output.

10C™;  Stands for Input-Output Comparator. An
extremely sensitive Crown circuit used to indicate, via a
front panel LED, the fact that the operating limits of an
amplifier are being exceeded resulting in output non-
linearity,

LED: Light Emitting Diode. A PN junction that emits
light when biased in the forward direction,

Limiter: A circuit in which the output amplitude is
substantially linear with regard to the input up to a pre-
determined value and substantially constant thereafter.

Load: A device that absorbs power and converts it into
the desired form.




LSE Large Scale Integration is an integrated circuit chip
housing a large number of active devices,

Mixer: A device having two or more inputs, usually
adjustable. and a common output, which operates to
combine linearly in a desired proportion the separate
nput signals to produce an output signal.

Monitoring Amplifier: A power amplifier used primarily
for evaluation and supervision of a program.

Multipath Delay: In FM the existence of more than one
signal path between transmitter and receiver. The two
signals arriving at different times causes distortion.

Music Power: This rating expresses the ability of an
amplifier to handle short duration power peaks, as
opposed to sustained power levels. An amplifier may
only be capable of putting out 45 watts if that level is
continuous, but it may be able to handle 60 watt peaks
{such as might occur ina musical passage), if the peaks do
not last too long,

Muting Cireunit: In FM, a circuit which cuts off the
receiver output when the r-f carrier reaching the first
detector is at or below a pre-determined intensity.

Pre-emphasiss A process in a system designed to
emphasize the magnitude of some frequency components
with respect to the magnitude of others, to reduce adverse
effects, such as noise, in subsequent parts of the system.

PLL: Phase Lock Loop; a circuit for synchronizing a
variable local oscillator with the phase of a transmitted
signal. Can be used in FM as 2 synthesirer circuit as well
as a stereo decoder in the multiplex system,

Polar Carve: A pattern used to show the directional
characteristics of antennas, microphones or speakers,

Quartz Crystal: A complete assembly. comprising a
piezoelectric quartz-crysial element mounted, housed,
and adjusted to the desired frequency. Such a device is
commonly employed for purpoeses of frequency control,
frequency measurment and electric wave filtering.

Rotor: A motor driven asserobly which turns an antenna
s0 that it can be aimed in the direction of best reception.

SAW Filter: Surface Acoustic Wave; commonly used as
a bandpass filter. Device transmitts surface acoustic
waves on g piezoslectric substrate. Used in the FM] for
low FM distortion.

Selectivity: In FM a measure of the extent to which 2
receiver is capable of differentiating between the desired
signal and disturbances at other frequencies.

Sensitivity: A receiver specification indicating the
smallest input signal strength required to produce an
output signal whose characteristics are standardized and
used as a reference.
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Signak: A visible. audible or other conveyor of
information.

Sigral-To-Noise-Ratio: Measured in dB, signal {o noise
ratio is a relative term meaning the ratio between the
desired output signal and the interference or noise. A
typical figure would be 60dB which stands for a ratio of
1000-1.

Superheterodyne: A method of receiving radio waves in
which the process of heterodyne reception s used to
convert the voltage of the received wave into a voltage of
an intermediate, but usually superaudible frequency, that
is then detected.

Synthesizer: A Phase Lock Loop {PLL) system which
constructs an oscillator signal by phase locking it to a
reference times (X) the ratio of two integers {reference is
usually a quartz crystal osciallator).

Triamp: The use of three separate amplifiers to drive the
high, middle and low frequency sections of a speaker
system.

Varactor: A two terminal semniconductor device in which
the electrical characteristic of primary interest is a
voltage-dependent capacitance. Used in FM tuner inputs
for voltage controlled timing.

Wow: Distertion caused in sound reproduction by slow
variation in speed of the turntable or tape. (See flutter.)
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SECTION 2
SPECIFICATIONS AND PERFORMANCE

2.1 Specifications
Frequency range: 16Hz to 20K Hz

Filters: thirty-two “single pole pair”™ 1/3-cctave
bandpass filters centered on 1/3-0ctave intervals.

Display Modes: 173 or | octave, push button selected.
{Octave filters are combinations of 1/ 3-octave filters.)

Sensitivity:
Indication

full Seale -G048
Unbalanced
15.2mV to 150V max in* 18.2uV 1o Sv+
Batanced
g6mV to 3V max in* J6uV o 3V max in®
Unbalanced
lmVjVE% min ** luV/ Viz#*
Balanced
50uV; VHz#* 50uv,; VHz++

*Sinusoidal test signal centered on any filter
frequency in 1/3 or 1 octave display modes.

**CGuaussian pink noise source whose intensity
is referenced @1K Hz.

The balanced (mic) preamp is adjustable from 10dB 1o
26dB using aninternal gain set. Set to 20dB at factory. All
filters and input amplifiers monitored for overload with
catch-and-hold LED {red} with 75 msec hold time.

Overall Display Accuracy: (At any filter center
frequency, Figures shown are for 5dB/division range.
Add t1dB to figures if in 10dB/division range.)

Full scale to -40dB: 21,048

~404 8 to -50dR: +1.5dB

-50dB to -60dB: £3.04B

Detector Time Constants: Full wave average responding
detectors with dual time constants of 15ms and 47ms
{fast) or 15ms and 375ms (slow), push button selectable,

Sean: 32 channels in 16.6ms.

Inputs:

Unbalanced: | megobm (14" phone jacks front and rear,
front priority).

Balanced: 2K ohm (female X LR connector on frontl.

i i3

Controls: Power switch (with orange LED “on

indicator),

Fast/Slow integration rate select (16Hz-630Hz).
Fast/Slow integration rate select (800Hz-20K Hz).

{5 or 10) dB per division select,

Full or 1/3 octave display select,

Input level (0-70dB, 10dB steps; 40dB range vernier).
Internal balanced-input gain control.

Calibration: Two identified positions on input level
control differ by 2048 £29;,

Dimensions: 19 x 7 x15” (48.3 x 17.8 438 fem) behind
rack mounting surface. EIA 19" rack mount.

Weight: 22 1b. (10Kg) net.

Color: Satin and charcoal grey with black knobs and
bezel. Blue filtered graticule. Phosphor is P31
{blue/ green at ZE V).

Environment: 0-30°C. Should be transported as
baggage only in optional shipping case.

NOISE GENERATOR

Type: Pseudo-random multiple feedback, 20 stage,
optimized for sonic performance.

Repetition rate: 2.1 second.

Pink Filter Accuracy: +.3dB, 16Hz- 20K He, imited @
10Hz and 40K Hz by .1dB Chebyshev filters.

Controls: On/ Off (push/pull)
Cutput level vernier attenuator

Max Output Level: 1.1V rms min, crest lactor 4.4,
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Output:

Aitenuator

switch setting: 0dB 43dB Connector
Balanced Male XLR
output 600 chm 50 obm front
Unbalanced 4" phone
output 300 ohm 25 ohm jack fron

and rear
DISPLAY CRT

GUTPUTS: 0-10V ramp at scan rate for external display
driving (f axis) 2-8V log output {10d B/ volt) (amplitude
axis). Both outputs are 600 obm unbalanced with rear-
pangl phono jack connectors.

Inputs {external): Two sets of X-Y inputs may be switch
selected (Aux I, Aux 2). Each input has rear-panel phono
jack and attenuator control. Input impedance 25K ohm
+30%. Beam intensity automatically reduced if no signal
{2 sec. delay) to prevent phosphor burn,

Controls: Intensity, focus, graticule illumination,
horizontal gain®, horizontal positon®, vertical gain®,
vertical position, input select, astigmatism (rear).

*Serewdriver adiust,
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2.2 Performance Graphs
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SECTION 3
INSTALLATION AND OPERATION

3.1 Function

Since the RTA-2 is subject to a wide range of possible
mounting methods and operational applications, all
possibilities could not be coversd in this manual,
Therefore, enough basic information was put into this
section to provide you with an overview of the units
functions and installation specifications.

3.2 Unpacking and Inspecting

Since the RTA-2 was carefully inspected and tested
before it left the factory, we recommend that you inspect
the unit for any damages that may have occurred during
transit. If any damages are found, notify the
transporiation company immediately. Only the cosignee
may intiate a claim with the carrier for damaged parcels,
Crown, however, will cooperate fully in such an event.
Also, be sure to save the carton as evidence for the
shipper’s inspection.

In addition, we request that you save all packing
materizl; even if the unit arrives in good shape. Because
the carton and internal pack were specifically designed
for protection during transit, they will prove valuable in
preventing damage should there be occasion to transport
the usnit,

PLEASE, DO NOT SHIF THE UNIT WITHOUT THE
ORIGINAL PACKING MATERIALS!

3.3 Installation

The RTA-2 i5 packed and shipped in a specially
constructed cardboard box. As accessories tothe RTA-2,
both an anvil case and a shipping case may be purchased
through the Crown Parts Department. In addition, the
unit may be mounted in a standard 197 electronic
equipment rack or an enclosure of your own design, See
Fig. 3.1 for mounting dimensions,

3.4 Operating Precautions

. The RTA-2 was designed to operate most efficiently

at voltages 109 above ot below the voliage stated on

- 19"
© .
O
o %
O [
2] 0 O
; N

157 e
%65;' J
Fig. 3.1 Mounting Dimensions

the rear panel. Operating the unit on voltages outside
of this range could harm the unit and invalidate the
warranty. '

2. Do not set beverages on top of the RTA-2! In the

event of damage caused by liguid spilling into the
circuitry, the warranty will also be cancelled.

3. All Crown products are made to be dependable and

stable. However, since the RTA-2 houses a CRT,
. excessive abuse should be avoided,

4. Do notexpose the RTA-210 corrosive chemicals such

as soft drinks, lye, salt water, eic.

5. Tampering in the circult by ungualified personnel or

the making of unauthorized circuit modifications
invalidates the warranty,

6. Harsh cleaning agents should be avoided when clean-

ing the RTA-2. When cleaning beeomes NECESSSALY, 4

soft cloth moistened with a mild detergent and water

splution 15 recommended.




Fig. 3.2 Scope Section

3.5 Operation and Control Functions

The front panel of the RTA-Z is divided into three
segments, Each segment is, in effect, autonomous and
will be treated as such,

SCOPE (See Fig. 3.2)

The RTA-2employs a §” Cathode Ray Tube covered by a
graduated overlay. This method of visual indication
provides easy viewing as wel) as accurate measurement.
The controls associated with the CRT affect the display
in a manner as discussed below.

POWER - turning the power switch causes electrical
potentials to be applied to the several control grids of the
cathode ray tube as well as the rest of the RTA-2%s
circuitry.

FOCUS - the focus control works with the rear panel
astigmatism control in determining the sharpness of the
trace.

INTENSITY - the brightness of the trace is influenced
by the intensity control.

ILLUMINATION - two lamps located beneath the
CRT bezel provide illumination for the CRT graticule.
The illumination control varies the intensity of the
iHumination, ‘

VERTICAL POSITION - the trace is moved up or
down by the vertical position control.
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VERTICAL GAIN - the vertical gain control, located
just below the vertical position control, adjusts the gain
of the vertical deflection amplifier which in turn causes
the trace to move upwards or downwards,

HORIZONTAL POSITION - position the trace
horizontally by rotating the horizontal position control.

HORIZONTAL GAIN - the gain of the horizontal
deflection amplifier is set via the horizontal gain control
The tfrace is expanded horizontally by rotating this
control. (See horizontal calibration)

FUNCTION - the three modes of RTA-2 operation
(RTA, AUX 1, AUX Z) represent the three separate input
channels available on the RTA-2. While it is possible 1o
simultaneously apply 3 distinet signals to the RTA-2, the
unit is capable of displaying only one of those signals at
any given moment. The function selector therefore selects
which of the applied input signals will be routed to the
CRT for display.

In addition to the front panel controls, there are five
oscilloscopic controls on the rear panel of the RTA-2.
The astigmatism control works with the front pane! foeus
control in determining the crispness of the trace. It is
located above and to the right of the high voltage warning
label.  Lastly, potentiometers are provided for
independently adjusting the input sensitivities of the X
and Y inputs.




Fig. 3.3

RTA (See Fip. 3.3)

This segment of the unit provides jacks for the
application of electrical signals to the analvzer circuitry,
Furthermore, the controls and switches of the RTA
segment affect the CRT display as follows:

fast/slow

The normal operating position {when displaying
program signals) of these switches is IN. This setting
allows viewing of the displayed signal with a minimum of
averaging. Setting these switches to their OUT position
selects detector time constants which provide averaging
of the displayed signal such that egualization
adjustments can be made with preater ease, The top
switch of the two selects those frequencies from 800Hz 1o
20K Hz, while the bottom switch selects frequencies {rom
16Hz to 630Hz. (Fig. 3.3A)

dB/ division

When set to its IN pesition, the dB PER DIVISION
switch selects a vertical CRT sensitivity of 10dB per
division, A vertical sepsitivity of 3dB per division is
selected by releasing the switch to s OUT position.
When calibrating the CRT graticule, it is most

RTA Section

convenient to select the 10dB per division position,(Fig.
3.3B)

full-1/3

You may choose to view the displayed signal in a {ull |
octave format or a 1/3 octave format by engaging {IN) or
releasing (OUT) the switeh labled FULL - 13 A full
octave is selected by setting the switch to it’s IN position.
When performing equalization adjustments, it Is
recommended to begin in the full format, using the 1,3
octave format for fine tuning. (Fig. 3.30)

overload indicator

The red LED, indicating an overload condition, will glow
whenever the amplitude of the input signalexceeds a level
preset on a voltage regulater. Should the LED
illuminate, a grealer amount of attenuation should be
selected via the INPUT LEVEL CONTROL.(Fig. 3.3D)

input level

Two portions of the INPUT LEVEL control offer
selectable attenuation to all input signals. The outside
control adds up to 704B of attenuation in 10dB steps
whereas the inside or vernier porttion can further
attenuate the signal by 40dB. (Fig.3.3E)

L9
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Fig. 3.4  Pink Noise Section

PIMNK NOISE

Areess to the pink noise generalor signal is made through
either one of the fromt paneljacks (Fig, 3.4A,B)or the pin
jack on the rear panel (Fig. 3.5). The pink noise generator
is switched on by pulling the front panel cutput level
control (Fig., 3.40C), while the intensity of the signal is
controlled by rotating the same control. Also, for a 404 B
reduction of signal strength (line level to mic level), the -
40d B switch can be depressed. (Fig, 3.4D0

calibration
1. Purpose

A. Vertical Calibration - Yertica! calibration causes
the markings around the input level attenuator to be in
agreement with the markings on the CRT graticule. Also,
vertical calibration adjusts the gain of the vertical
amplifier so that one vertical division 15 represented by
34B or 10dB depending upon the position of the dB; DIV
switch.

B. Horizontal calibration ensures that the numbers at
the bottom of the CRT graticule will correctly identify
frequency locations within the display.

1I. Procedure
A, Vertical

1.5¢t the pink noise output level comtrod to three
oclock.

2. Adjust the vernier input level attenuator to CAL
{Tully clockwise).

3-4

ot

. Turs the stepped input level attenuator to LOW.

4. With the vertical position control, position the
frace at the bottom graticule hne.

5, Move the stepped input level atftenuator 1o HL

a. The trace will ascend when yvou move the
stepped input level attenuator to HE The vertical gain
should be set so that the trace will ascend by 20dB.
Twenty 4B will be represented by 2 or 4 vertical divisions
depending on the position of the dB/ DIV switch,

Note: In the event where the trace does not ascend by the
stated amount, repeal steps 3, 4 and 5

B. Honzontal

L. Set the stepped input level attenaator to either Hi
or LOW.

2. 8¢t the QUTAVE switch 10 the one-third octave
{ormat {(out}).

3. Adjust the vertical position conirel so that the
trace runs through one of the three sets of horizontal ditto
marks.

4, With the horizontal position control, position the
trace in a manner whereby the output of the 16 Hz filter
falls hetween the first two ditto marks.

5. Using the horizontal gain control, set the rightend
of the trace to touch the first vertical line beyond 16K Hz.

H
EH

T
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Fig. 3.5 Rear Panel

3.6 Rear Panel Controls and
Connections

LINE IN

LINE LEVEL inputs accept voltages between
approximately 73mv to 23v. This 14° phone (Fig. 1.54)
jack will be overridden by the insertion of a plug into
cither one of the two front panel input jacks.

PIMK OUT

Thiz pin jack connector (Fig. 3.5B) along with the two
front panel jacks, supplies pink noise whose intensity is
controdled by the pink noise output level control,

YVERT OUT

The vertical output jack (Fig. 3.50C) offers 2 means of
connecting other instruments to the RTA-Z that requirea
vertical input. Example of this would include connecting
the RTA-2 up to a storage scope.

SWEEP QUT

The 60Hz ramp voltage from this jack (Fig. 3.5D) can be
used to drive the horizontal {X) input of an oscilloscope.
VERT ADJHORIZ ADJ

When viewing an x vs, y display, it may be necessary to
increase the sensitivity of the vertical or horizonial input.
This s done by turning the venical or horizontal
adjustment screw {Fig, 1.5EF) with a small flat head
screwdriver.

VERT & HORZ IN

Foran x vs. y display, the vertical and horizontal input
jacks {Fig. 350G H) are used. Two sets of these jacks are
provided, and selected by a front panel control.
ASTIGMATISM

The astigmatism control, {Fig. 3.5} located at the upper
right hand corner of the rear panel, is used together with
the focus control to adjust the trace for optimum clarity.
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Fig. 3.6 Pink Noise/ Inpui Board

3.7 Phantom Power Supply

Some condenser microphones require a DC operating
voltage. For this reason, 8 phantom power supply has
been built into the RTA-2. This feature is standard onalf
units with serial number 20869 and above. For units
below this number, a slight modification must be made.
Referring to Fig. 3.6, locate the PINK NOISE & INPUT
board on the underside of the RTA chassis and find
jumper “A”, Cut this jumper and insert a ¥ watt 680 ohm
resistor into the two PC board receptacies indicated by
“B” of Fig. 3.6. 18 volts will now be available at the
balanced input jack on the front panel

Mote: The above modification was based onan AKG451
(CK22) mic. Should any complications arise as a result of
this modification, please contact the Crown Technical

Services Department.

3-6

3.8 Modifying AC Mains Voltage

Fig. 3.7 shows the jumper arrangement for modifying the
RTA-Z to operate on 100, 120, 200, 220, and 240 VAC.

* 100 volt operation - jumper A and D, B and E and
move black wire 10 k.

* 120 volt operation - jumper A and D, C and F and
move black wire to F.

* 200 volt operation - jumper B and D, and move black
wire to E.

* 220 volr operation - jumper Band D, and move black
wire to F

* 240 volt eperation - jumper C and D, and move black
wire to F.

¥ Use 1 16A ML fuse for 200V, 220V, 240V line.

¥ Use HBA MDL fuse for 100V, 120V lne.
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SECTION 4
TECHNICAL ASPECTS OF UNIT

4.1 General

The RTA-2 Real Time Audio Analyzer came (o be as a
spin-off of the RTA-1 which, in turn, was a
demonstration ool used in conjunction with the
CROWN EQ-2 equalizer. Information contained in this
section of the manual is by no means meant to be a
troubleshooting guide, but merely a brief technical
explanation of the unit for those interested,

4.2 Principles of the RTA-2

There are essentially three major sections in the makeup
of the RTA-2: the pink noise generator, the oscilloscope,
and the audio analyzer. Each are individual circuits
within the RTA-Z. The noise generator begins with a
digitally dertved source whose output voltage is white
noise. Active filters provide the rolloff and the filtering to
change the white noise wto pink noise and limu the
bandwidth of the signal. An unbalanced, pseudo random
pink noise signalis then delivered to the unbalanced jacks
while the same signal plus an inverted version is applied
to the XLR connector to provide a balanced output
signal. Front panel switches control the On/ Off function
and signal attenuation.

Input terminations to the oscilloscopic circuitry appear
on the rear panel of the RTA-2. In addition to horizontal
and vertical output connectors, there are two sets of
auxilliary input jacks. Adjacent to these jacks are
individual sensitivity controls. Signals introduced at
either set of auxilhary input jacks are buffered and
amplified before being applied to the deflection plates.
Front panel controls serve to vary the intensity and focus
of the trace; position the trace on the screen and adjust
the gain of the horizontal and vertical amplifiers.

As sound is being picked up by a microphone, it is, at the
same instant, being transformed into an electrical signal.
Connecting this signal to the RTA-2, via an unbalanced
or balanced input jack, introduces it to either one or two
gain blocks (depending on the strength of the input
signal). After the signal has been amplified sufficiently, it
is directed to a filter bus and distributed among a group

of 32 filters. Each of the 32 {ilters is a bandpass filter
tuned to a center frequency selected at /3 octave
imtervals across the audio band (20Hz - 20K Hz). Vollages
appearing at the output of each flter are then fed to
complex multiplexing circuitry which acts in conjunction
with the sweep generator to direct the signals in their
proper sequence to a logarithmic amplifier. Because the
output of the multiplexing circuitry has some 60dR of
dynamic range, the signals must be converizd
logarithmically so that they appear on the screen as linear
(dB units).

4.3 Block Diagram Circuit Theory

A 491 5K Hz signal, generated by the master clock, is used
to drive the pink noise generator and the frequency
dividing network. The output of the pink noise generator
is a pseudo-random pink noise signal and is used in
testing and analyzing sound systems. (See Fig. 4.1)
Signals of line level are introduced - via a {ront or rear
panel jack - to the input attenuator and gain stage. In this
stage. the input signal is amplified and sent on o the
filters where it is broken down to 32 distinct output
voltages according to frequency. A multiplexer has been
mcorporated along with a sweep generator 1o provide
control voltages that will arrange the analyzed
information on the CRT in proper sequence. A
logarithimic amplifier is used to convert the multiplexer
output signal before it is sent on to the deflection
armplifiers. This is done so that the displayed information
will appear linear. Vertical and horizontal deflection
amplifiers boost the signalto a level of sufficient value for
use by the defiection plates. A low valiage power supply
provides +200 volts in addition to a positive and negative
15 volts while a high voltage supply utilizes a voltage
multiplier circuit to furnish -1800 volis to the CRT.
Whenever the RTA-2 is in an auxillary mode and no
input signal is being applied, the beam gate circuitry
reduces the intensity of the trace to prevent CRT
phosphor burns.
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Fig. 4.1
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4.4 Detailed Circuit Theory

Balanced microphone signals entering the RTA-2
through J1 are fed to the gates of FETs C-100A and C-
1008, The mic gain bs adjusted with C-R 135, Both sides of
the balanced signal meet at buffer C-1CIGAD. whose non-
mverting input is the arm of the common-mode-rejection
trimmer pot C-R143. The now unbalanced output of C-
WCHO5 D appears at pin 14 and is applied to the next stage
of amphfication.

Line input jacks J2 and J3 are both pin jacks; J2isa front
panel jack, J3 a rear panel jack. Because J2 and J3 are
connected in series, plugging into the front panel jack will
disconnect source devices connected to the rear panel
jack.

Signals injected via the line input jacks, 32 and J3, are fed
through blocking capacitor C-CI126 and buffer C-
ICH06A to the input attenuator C-SWID0A. CIC1G6D
changes the impedence to a low value before sending the
signal on to the front panel input attenuator C-R155. C-
R 136 together with C-IC105C and a resistor pack make
up an attenuation network which provides the proper
tevel of attenuation as per the markings on the RTA-2
front panel. Finally, the output of C-1C105C delivers the
signal to the next stage which is the filter bank.

Each of the 32 filters if fed from the filter input buss
(J1P7), through bulfer F-ICI00A. The actual filter is
made up of components F-R100, F-C100, F-R101, I
Ri02, F-CI01, F-R 103, and F-ECI00B. F-R 102 tunes the
frequency of teb fitter. F-C102 couples the AC signal
through filter gain control F-R104 to the precision
rectifier consisting of F-IC100C and diodes F-D 101, and
F-D2102. At the output of the DC amplifier F-ICID0D, a
rectified and amplified version of the filter output
appears and 18 stored on F-C 106,

When a slower response time is desired, the front panel
butions labeled fast and slow may be released.
Electrically this action turns FET 100 on which inserts
capacitor F-C105 in parallel with F-C106 thus adding
their values and slowing the integration time of the RC
network, FACIDIA dn FICIOIB are CMOS switches,
When the control gates of these switches are grounded by
depressing the front panel octave switch, sets of three
filters combine and deliver an average voltage to the
input of its associated multiplexer,

In order to get the information from the filters into the
correct location on the CRT. multiplexing circuitry has
been provided. The heart of the multiplexing circuitry is
D-1C 105 which s a dividing network. The same clock
signal that is used by the pink noise generatoris also used
to drive B-1CI65. Outputs of the counter
are square wave pulse frains whose freguencies are
divisions of the clock frequency (491 5KHz). As -
IC105 counts, it s essentially allowing the signals from
the 32 filters to pass in sequence through F-ICI32, F-
IC133, F-ICI34, and F-IC135 1o the logarithmic
amplifier.

The output signal from the multiplexer has over 60dB of
possible dynamic range. Therefore, it 15 necessary to
distribute the information across the CRT so that sach
filter’s output will be discernable, The circuitry which
improves the display dynamics of the filter output infor-
mation is the logarithmic amplifier and consists of the
semiconductors labled D-QI08, D-ICI02A, D-ICI02B
and D-ICI02C. Also, surrounding components adjust
linearity {D-R180), offsec (D-R116) and gain (D-R108)
respectively. Moving to D-ICI02D, g precision limiter
{base-line clamp), the signal is amplified and applied 1o
the vertical deflection circuitry through SWI00B.

Backing up a little, let’s Jook at D-ICI103C. Wheneveritis
desired 1o have the information being displaved on the
RTA screen also displayed on a second oscilloscopic
instrument, the rear panel vertical output jack. (17), is
used. The vertical output signal is derived from the log-
arithmic amplifier, buffered by D-1C103C and applied to
the vertical output jacks.

Signals injected through the horizontal and vertical input
jacks are amplified and buffered by a section of D-1C103
(A or 3} and applied through portions of SW100 1o the
vertical and horizontal deflection circuitry. D-R148
controls the vertical position of the trace, [D-R149
controls the horizontal position and SW26 selects a ver-
tical sensitivity of 5dB per division or 10dB per division.
These adjustments all appear on the front panel,

D-ICI048 and D-ICI04C along with their associated
componentry, make up a detector circuit whose function
15 1o reduce the trace intensity during the absence of a ver-
tical input signal. The reason for this circuitry is to elim-
inate the possibilities of burning holes in the CRT's
phosphor coating.
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D-1C104A and DAICHOAD form a voltage comparator
circuit, This circuit s set up so that anytime a voltage
enters the RTA-2 that is greater than the voltage set at the
input of the comparator, D-Q107 will be biased into
eperation thereby iluminating the front pane! overload
indicator LED-2. The low voltage power supplies
provide the proper operating voltages to the RTA-2
circuitry and light the power-on indicator. The low
voltage power supply furnishes plus and minus 15 volts as
well as plus 200 volts while the high voltage supply uses
several capacitors and diodes in a voltage multiplier
configuration to supply -1800 volts 1o the anodes of the
CRT.
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BELOW:
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C - INPUT BOARD #9780
D - DEFLECTION BOARD #4788
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Fig. 4.2 RTA-2 Schematics Diagrams
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4788

R129 (47K). °
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SECTION 5
PARTS LIST

5.1 General Information

This section contains parts lists for the RTA-2 real time
analyzer. The information in this section will aid the
service technician in rapidly and accurately identifying
and replacing defective parts.

Reference designations correspond to those shown inthe
schematic diagrams in Sec. 4.

5.2 Standard and Special Parts

Many electrical and electronic parts and many attaching
type parts used in the RTA-2Z are standard items stocked
by and available from electronic supply houses.
However, some electronic parts that appear to be
standard are actually special. This means that Crown has
selected the item to meet specific requirements. A part
ordered by the Crown part number will assure an
acceptable replacement. Structural items such as covers
and panels are available only from Crown,

5.3 Ordering Parts

When ordering parts for the RTA-2, be sure o give the
model and serial number and include the part description
and Crown part number from the parts list.
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MNote: All component designation numbers are preceded by
bourd code letler -

Schematic Crown
Presignation Qty.  Part No. Other Information

Deseription

RTA-2 High Low Voltage Module

Resistors

15K ohm 4W 5% CF I 1064
A-R101 300 ohm WMW 5% CF H IR0
A-R102 10 ohm \W 539 CF { 3783
A-R103 1K ohm UW 5% CF { 2637
A-R104 220K ohm AW 56 CF i 4219
A-RI0S 10K ohm WBW 3% CF | 2631
A-R106 499K ohm UW 19 MF 1 1686
A-R 107 200K ohm KW 59 MF 1 3197
A-RIDR 0K ohm BW 19 MF ] 2343
A-RIO9, R1ID 3K obm AW 19 MF 2 3114
A-RIN 470 ohm WW 5% CF ] 26716
A-RNI00, RNIOD  Resistor trim network 2 4445

Capacitors

A-CLO0 4GmF 450V
AT O0tm¥F Cer Disc I 2288
A-C102, Cl03

Cios, C107 H0OmF 40V 4 4303
A-CIO4, C105 4.7mF 63V 2 4253

Bodes

A-DH00, D10,
3102, D103,
D104, D103,
12106, D107 IMannd # 2851

Integrated Clrcuits

IMGTC
A0 TEMGTZC I

£ 48T~y

Transistors

A-Q100, Q102 PN4250A PNP 2 3786
A-Q10] N{FE]128 NPN I 40615
A-(l03 MPSA93 PNP ! 3578

Miscellaneous

Power supply heat sink

A Power Supply Board i 9770 *Not available for
purchase
Int star lockwasher #4 4 1824
4-40X .25 RHS screw 4 1827
4-40 hex nut 4 1938
7 cable tie 3 1812
312 X 125 X 031 nylon washer 4




Sehematic Crown
Designation Brescription {ty.  Part No, Other Information

Ulira High Voltape Module

Resistors

B-R100, R103 47K ohm IW 3¢ Comp
B-R101, R102 HOK ohm ©WW 56 CF
B-R104 51K ohm WW 5%
B-R103 M ohm POT Focus control
B-R106, R1O7 7.5M ohm IW 5% Comp ¥ 7323-¢C
B-Ri08 M ohm WW 50
B-R 09 33M ohm 4W 5¢ CF
B-R1iQ I50K POT Astig control
Capacitors

B-C100. CHo? 08 mF Cer Disc 2 2288
B-C1o2, Clos,

104, C1Os,

C106, C107,

CHO8, €109,

CHo, CLi 2mF 300V Cer Disc 16 4847
BC112, CLYY A047mF 3kY Cer Disc 2 4845
B-C1I13, Cli4 OlmF kY Cer Disc 2 4846
B-C1i5 C1i8 JdmF 200V Filmatic ] 2938
B-Cli6 4.7mF 63V Vertical |

Thodes

B-D3 100, 101 IM4148 2 3181
B-D102, D103,
13164, 3103,
D66, DIOY,
0K, Dios,
D110, D,
D112, D113,
D14, DS
Dlie

IN4005

Integrated Circuits

4060 Hex mvertor

Transistors

B-Q100, Q101,
Q102, Q103 NDS128 NPN 4 4061

Miscellaneous

RTA ultra hi voliage brd. i 9772 *Not available for
purchase

14 Pin DIL IC socket




Dresignation

C-R100, R130,
R-137
C-R101
C-R102
C-R103
C-R104
C-RI05
C-R106
C-R107
C-R108
C-R109
C-R110
C-R1H
C-Rii2
C-R1I3, RIS
C-R1i4
C-Rit6
C-R117
C-R118
C-R119, R124
C-R120, R123,
R148, R149
CRI21, R125
C-R122, RI126
C-R127
C-R128, RI29
C-R131
C-R132, R-134
C-R135
C-R136
C-Ri39, R140
C-Ri41, R147,
R133
C-R142, R144
C-Ri43
C-R145, R150
C-Ridea,
C-Ri52, R138
C-Ri83
C-K154
C-R155
C-R1i56
C-RN100
C-R157
C-RI51

Deseription

RTA-Z Input Module

Resistors

IM ohm 4W 59 CF
39K ohm W 5% CF
2K ohm heli-pot trim
25K ohm audio
150 ohm W 59 CF
422K ohm BW
8.45K ohm KW
169K ohm W
34K ohm AW l
681K ohm W Ef” MF
137K ohm YW 19, MF
274K ohm %W 19, MF
330K ohm W 5% CF
4.2K ohm WUW 5¢ CF
36K ohm 4WW 5% CF
12K ohm LW 5% CF
180K ohm UWW 3% CF
33K ohm YWW 5% CF
300 ohm BW 8¢ CF

10K ohm 4W 5% CF
221K ohm BW 19 MF
255 ohm AW {4 MF
Selected

LK ohm %W 1% MF

20K ohm 4 W Eﬂf( MF
10M ohm %W 10% Comp
3K ohm Helipot trim

180 ohm YW 5% CF

JK ohm 4W 19 MF

10K ohm ¥UW 1% M}‘

99K ohm W 1%

200 ohm Helipot trim
K ohm AW 19 MF
IM ohm 1AW 1% MF

20K 4W 1% MF

Zﬂ‘(}K ohm YW 3% CF
JK ohm 4W 1% MF

251( ohun Audio

3K ohm LW 5% CF
Resistor network

100 ohm UW 39 CF

2K W 5% CF

Oty,

L
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Part No.

Other Information

Noise
Pink noise level

CCW log

et
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Croud

Schemati
Designation

C-Cloo
C-LC10d
C-C1o2
CC103
C-C104
C-C105, C106
C-CLo7
C-C108
C-CL09
C-CHID
C-Citl
C-Cliz
C-CH3
CLOH4
C-Ci15
C-CtHis, CHT,

CHis
C-C119, C123
C-(C120, C124
C-Ci21, €125
CL122
C-C126
127
C-C128

130

100, D103
101, B1o2,
104, D105,
1

I
D
D106

C-D
C-D

C-1C100
C-IC10L, C103
C-10102
C-1C104, 1C103,
1C106
C-1C107

Crown
Description Qty.  Part No

Capacitors

dmF 12V Cer Disc
470pF Mica

33mF 50V

015w F 200V Filmatic
200pF Mica

QUTpF 63V 2.5 Styr
1830pF 63V 2.5 Styr
3660pF 63V 2.5 Seyr
T330pF 63V 2.5 Styr
14,700pF 63V 2.5 Styr
0293mF 200V 2.5
088mF 100V 2.5
O01mF 200V Filmatic
L012mE

47pF Mica

LO0mF 100V 3 polyerb
ATmF 100V 5 Polyerb
22m¥E 100V 5 Polyerb
IapF Mica

220mE 16V Vertical
A47mE 250V 5 Polverd
400mF 16V Vertical

4. 7m¥F 63V Vertical
Diiodes
INOHIB 10V Zener

IN4148

Integrated Circuits

MC14070
MC14013 Flip Flop
4611 Quad Two Input Nand

TLO4
MC14006 Div-By-N-Ctr

Transistors

E411T Dual N-Ch JFET

Other Information

5.5




Schematic Crown

Designation Deseription {ty. Part No, Other Information :
Miscellaneous

< RTA Input Board I 9780 *MNot available for

purchase

SW IO DPDT DB SW W/ Brokt | 4923
Xistor Lead PC Recpt 2 3519
I4 Pin D/C 1C Socket 8§ 3450
Deflection Module 41986
Hesistors

D-R1G0 HBK ohm Cermet Trim i 4843

D-RI0L, R385,

R138, R140,

R163, R166,

R 167 100K ohm W 39 CF 7 2883
D-R1892 100 ohm U W 5%, CF i 2872
P-R103, R112,

R118, RIs6l 10K ohm LW 1% MF 4 4859
DR 104 68K ohm 4 W 5% CF i 3620
R 105 10 ohm W 5% CF ] 3753
D-R106 150K ohm %W 19 MF 1 4870
D-R 107 22K obhm YW 20, MF | 3182
D-R108 2K ohm Helipot Trim i 3672
D-R109, R13] 15K ohm LW 30, CF 2 2632 §
D-R116 1K ohm 3W Q-8] { 4876 :
DRI 4.99K ohm “UW 1% MF i 3686
D-R113 3K ohm UW 1% MF 1 4853
D-R114 36K ohm LW 50 CF ] 4865
D-Riis 22.6K ohm 4UW 19 MF { 4146
D-Rilsé SK ohm Helipot Trim i 3670
D-RI117, R162 30.1K obm 4 W |9 MF 2 4862
D-R119, R163 510 chm %W 5¢ CF 2 4849
D-Ri20, Ried iK ohm WW 5% CF 2 2627
D-RIZ1, RI33 560 ohm YW 5¢ CF 2 2874
D-Ri22 IM ohm 1BW 5% CF I 4489
D-Ri23, Ri28,

129 47K ohm W 50 CF 3 2880
D-R124 18K ohm W 58 CF ] 2633
D-R125 39K ohm YW 5% CF i 2630
-R126 2.4M ohm WW 5% CF | 4600
B-R127, R130,

Ri34, Rig3,

R151 10K ohm W 5% CF 5 2631
D-R132 5.0M ohm KW 1% MF I 5035
D-R137, R138 10M ohm %W 10% Comp 2 3221
D-Ri39 5.1M ohm W 3¢ CF I 4126
D-Ri41 4.7K ohm YW 5% CF 1 3939
D-R142, R150 3K ohm VrtrHrze RTA 2 4773
-Ri43, R157 12K ohm W 5% CF 2 2878
D-R 144, R143,

R146, R147 47K ohm W 5% Comp 4 4866
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Schematic
Designation

3-R148 25K ohm Vert Pos RTA l

DR 149 25K ohm Horz Pos RTA I 4775
D-R152 RI53 LBK ohm YW 5% CF 2 3807
D-R154 4. 87K ohm 19 MF § 4856
R 155, RIS 249K ohm WW 19 2 4852
D-R138, R160 470 ohm WW 3% CF 2 2626
D-R 159 2K ohm 4W 19 MF i 4505

Capacitors

D-C100 100t Mica | 3410
D-CH0L, C102 27pf Mica 2 2342
D-C103 470pf Mica ! 2511
D-C104 OFmF Cer Dise 1 1751
D-C105 047mF 250V 5 Polyearb i 4404
D106, 108 ATMFD 100V 5 Polyerh 2 4119
D17 JAMEFD 200 ¥V Filmatic i 2938
D-CHow S44pF 63V 25 Styr i 4463
D-Clio, Cl12 LOIMFD Cer Dise 2 2288
D-Clil 200pF Mica ] 3411
D-C113 0047mF 200V 5 Poly i 349496
D-Cii4 O0ImF 200V Filmatic ! 3480

Piiodes

B-Dioa, Do,
D102, DIG3

D104, 1103,
166

IN4148

Integrated Circuils

D-1C100 4011 Quad 2 Input Nand I 4529
D-IC101 4001 Quad 2 Input Nor i 4528
D-1C102, 1IC103 TLEO74 2 4696
D-1C104 LM3ION Volt Comparatr ! 4345
D-1C105 4020 Shift Register H 4829
D-1C106 4078 8 Input Nor Gate I 4830

Transistors

D-Q100, Q107 PN4250A PNP 2 3786
D-Q101, Q102,

Q103, Q104 ND 128 NPN 4 4061
D-Q105, Q106 Sel 2N3859A NPN 2 2961
D-FET 100 IN5459 N-Ch JFET I 3053
D-Q108 Sel 1T129 NPN I 4838




5
Designation

Part Nao, Other lnformation

Miscellaneous

RTA-2 Deflection Board l 4784 *Not available for
purchase

14 Pin Dil 1C Socket 6 3450
16 Pin Dil IC Socket 3 4508
PC Mount Post Med 1 2 4729
[P 3 Pos Scope INP SW {

General Miscellaneous

Back Panel Assembly

NH2A 2 Could. HED Jack I 3631 iine in
34 350 1FP Panel Pin Jack I 1533 Pinkout
37 350 1FP Panel Pin Jack I 1533 Yert owt
RE 350 1FP Panel Pin Jack ! 1533 Sweep out
Jg 350 IFP Panel Pin Jack I 1533 Aux | Vert In
J1o 350 1FP Panel Pin Jack 1 1533 Aux | Horz In
Jil 350 1FP Panel Pin Jack i 1533 Aux 2 Vert In
J12 350 1FP Pansl Pin Jack 1 1533 Aux 2 Horz In
B9 33K ohm Pot YA2632 ! 3307 Aux 1 Vert Adj
R7 33K ohm Pot VA2632 1 3307 Aux | Horz Adj
143 33K ohm Pot VA2632 i 3307 Aux 2 Vert Adj
R6 33K ohm VA2632 ] 3307 Aux 2 Horz Adj
CRT 14 Pin Socket I 4839
3823-1 Fuse Block i 3776
A 1A Blow Blow i 4875
@ [1939 RTA XFMR i 4762
T S DEP-3IF CRT i 4757
me{?};ﬁe Assembly
jf‘; XLR3-32 Pane! M Cannon ] 1525 Pink noise, Balanced out
J6 XLR3-31 Panel F Cannon I 4902 Mic Input
13, J5 MNIIZA 2 Cond. Hi-ID Jack 2 3631 Mic line input
Pink noise output
RS 250K ohm Astig i 4778 Astigmatism control
R2 23K ohm Audic HK X450 I 4771 Intensity control
Ri 50 ohm AW45 i 4776 Hum control
SWi { Pos Rotary Prw Sw | 3492 Power on/off
Led | Amber LED MV5133 I 4342 Power on light
LED 2 Red LED MV3053 - 4341 Overload indicator
SW2 abed 4 St-Pushbution Sw i 4765 a)y Octave
b} 10dB/SDB
¢} Hi Fast/Slow
d} Lo Fast/Slow
01 MPSA43




Schematic
Designation

Other Information i

Deseription Oty.

Low Filter #1

Resistors

E-RN162 Resistor Network I 4713
E-RNI63 Resistor Network i 4712
E-R389 1K obm Helipot Trim I 3669 Frequency Adjust
E-R390 3K ohm Helipot Trim I 3670 Filter Gain Adjust
E-R391, R392 IM ohm /W 59 CF 2 3198
E-R393, R394 LL5M ohm YW 59, CF 2 4234
E-R395 10K ohm KXW 5% CF 1 2631
E-R396 7.5M ohm YW 59 CF ] 4915
E-R397 IM ohm Horz Trimpot i 4844

Capacitors

E-C328, €329 94mF 200V 2
E-C330, €334 4.7mk 35V 2 4419
E-C331, C332 Olm¥ 2 {751
E-C333 33mF S0V Vertical I

Diodes

E-13193, D194,
D19s

IN4148

Integrated Circoits

E-1C131 TLO74 ; 4696
E-iCi4] MC14016 Quad Switch 3/ brd(4834~L
E-1C133 MC14051 8 Ch Multiplexer 2/brd 4335

Transistors

2N5459 N-Ch FET

Low Filier 82

Resistors

E-RN160 Resistor Network j 4714
E-RN16] Resistor Network I 4712
E-R380 IK ohm Helipot Trim I 3669 Frequency Adjust
E-R381 3K ohm Helipot Trim i 3670 Filter Gain Adjust
B-R382, R383 IM ohm W 59 CF 2 3198
E-R384, R385 [.OM ohm %W 5% CF 2 4234
E-R386 10K ohm 1AW 5% CF 1 2631
E-R387 T.5M ohm ©LW 5% CF 1 49135
E-R388 IM ohm Horz Trimpot 1 4844




T — 1
Part No. Other Information

Schematic ) ‘
De Dreseription Qty.

Capacitors

E-C321, C322 B4mF 200V
E-{323, {327 4. 7mlF 353V
E-C324, 325 HlmF
E-C326 33mF 30V Vertical

4019
1751

— Ped B3 BG

Diodes

E-Di%0. D191
D192

IN4 148

Integrated Circuits

E-1C130 TLO74 |
E-1C 141 MC14016 Quad Switch 3/brd 4834
E-IC135 MC14051 8 Ch Multiplexer 2ibrd 4833

Transistors

2N53459 N-Ch FET

E-FETI130

Low Filter #3

Resistors

E-RN1S8 Resistor Network | 4715
E-RNI59 Resistor Network 1 4712
E-R371 K ohm Helipot Trim i 36869 Frequency Adjust
E-R372 3K ohm Helipot Trim I 3670 Filter Gain Adjust
E-R373, R374 IM ohm UW 5% CF 2 3198
E-R375, R376 L5M ohm YW 39 CF 2 4234
E-R377 10K ohm YW 5% CF | 2631
E-R378 7.5M ohm %W 5% CF 1 4915
E-R379 IM ohm Horz Trimpot ! 4844

Capaciters

E-C314, 315 ATmF 200V 2 4289
E-C3le, ©320 4. 7mF 35V 2 4019
E-C317, C318 LimF 2 1751
E-C319 33mF 30V Vertical i 3679

Diodes

E-D187, D188,
D189

IN4148

Integrated Circuits

E-1C129 TLO74

E-ICH4] MC14016 Quad Switch 3/brd 4834
E-IC135 MCH4051 8 Ch Multiplexer Zibrd 4835

Transistors

E-FETI29 ZN5459 N-Ch FET
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Schematic

Designation

E-RN156
E-RN157
E-R361
E-R362
E-R363, R364
E-R3635, R366
E-R367
E-R368
E-R369
E-R370

E-C306, €307
E-C308, €312,
E-C313
E-C309, C310
E-C311

E-D3184, 3185,

D186

E-1C128
E-iCi41
E-1C135

E-RN154
E-RN155
E-R3352
E-R353
E-R354, R355
E-R356, R357
E-R358
E-R359
E-R360

Description

Low Filter 84
Kesistors

Resistor Network
Resistor Network

tK ohm Helipot Trim
5K chm Helipot Trim
IM obhm UWW 55 CF
1.5M ohm YW 39, CF
10K ohm ¥BW 5% CF
7.5M ohm WW 5% CF
IM ohm Horz Trimpot
56K ohm %W 54 CF

Capacitors

ATmE 200V

4. 7mF 35V
OImF
33mF 30V Vertical

Dodes

IN4148
Integrated Circuits

TLO4
MC14016 Quad Switch

MC14051 8 Ch Multiplexer

Transistors

2M5459 N-Ch FET

Low Filter #8
Resistors

Resistor Metwork
Resistor Network

1K ohm Helipot Trim
3K ohm Helipot Trim
IM ohm W©WW 5% CF
1AM ohm YW 54 CF
10K ohm AW 5% CF
T.5M ohm UW 39, CF
IM ohm Horz Trimpot

Crown
Qty.  Part No.

4713
4712
3669
3670
38
4234
2631
4915
4844
3220

s bt s B Pd v e pe

I 4696
3/ brd 48345
2/brd 4833

{
g

4714
4712
3669
3670
3198
4234
2631
4815
4844

[ S T O N,

Cither Information

Frequency Adjust
Filter Gain Adjust

Frequency Adjust
Filter Gain Adjust

511




Schematic Crow
Designation Description Gty.  Part No, Oiher Information

Capacitors

E-C299, C300 47mF 200V 2

E-C301. €365 4.7mF 35V 2 a0p1s
E-C302, C303 HBimF 2 1751
E-C304 33mF 30V Vertical i 3679

Diodes

E-DIst, D182,
D183

IN4148

tutegrated Circuits

E-1C127 TLO74 1 4696
E-1C141 MC14616 Quad Switch 3/brd 4834
E-1C133 MC14031 8 Ch Multiplexer 2:brd 4835

Transistors

2M5459 N-Ch FET

E-FETI27

Low Fikter #&

Resistors

E-BNIS2 Resistor Network 1 4715
E-RN153 Resistor Network 1 4712
E-R343 1K ohm Helipot Trim ! 3664 Frequency Adjust
E-R344 5K ohm Helipot Trim I 3670 Filter Gain Adjust
E-R345, R348 IM ohm YW 5% CF 2 3198
E-R347, R348 L5M ohm 4W 5% CF 2 4234
E-R349 1K ohm %W 59 CF ! 2631
E-R350 7.5M ohm UW 3¢ CF i 4913
E-R351 1M ohm Horz Trimpot ] 4844

Capacitors

E-C292, €293 234mF 200V
E-2294, 298 4. 7mF 35V
E-C295, C296 OimF
E-(297 13mF SOV Vertical

4619
1751

Rl o I 5 B O]

Piodes

E-D3 178, D79,
2180

1N4148

Integrated Clrcuits

E-1C126 TLO74 j
E-HC140 MCI4016 Quad Switch 3/brd 4834
E-1C135 MCI4051 8 Ch Multiplexer 2/ brd 4835

Transistors

E-FET

5-12
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Crown

Schematic
Designation

Description Oty

Low Filter #7

Resistors

E-RNI50 Resistor Network ] 4713
E-ENi5L Resistor Network i 4712
E-R333 [K ohm Helipot Trim i Jo69 Fregquency Adjust
E-R334 5K ohm Helipot Trim { 3670 Filter Gain Adjust
E-R335, R336 IM ohm YU W 5¢ CF ) 1198
E-R337, R338 L5M ohm W 59 CF 2 4234
E-R339 10K ohm AW 5% CF i 2631
E-R340 7.5M ohm LW 54 CF | 4915
E-R34] 1M ohm Horz Trimpot 1 4844
E-R342 5.6K ohm W 5% CF i 3220

Capacitors

A3 E 200V

E-C284, €285
E-C286, C290

291 4.7mF 35V 3 4019
E-C287, €288 OimF 2 1751
E-C28Y 33mF 50V Vertical

Diodes

E-D75 D176,
D177

iN4148

Integrated Circuits

TLO74 i 4696
Jbhrd 4834
/brd 4835

E-IC125
E-1C140 MC 14016 Quad Switch
E-1{135 MCI4051 8 Ch Multiplexer

Lt

2

Transistors

ZN3459 N-Ch FET

f.ow Filter Board 88

Hesistors

E-RNT4E Resistor Network i

E-RN49 Resistor Network ] 4712

E-R324 IK ohm Helipot Trim i 3669 Frequency Adjust
E-R325 SK ohm Helipot Trim 1 3670 Filter Gain Adjust
E-R326, R327 IM ohm UW 5% CF 2 3198

E-R324, R329 1.3M ohm YW 5% CF 2 4234

E-R330 HOK ohm AW 5% CF | 2631

E-R331 7.5M ohm 4W 5% CF | 4915

E-R332 iM ohm Horz Trimpot I 4844

5-13




Schematic
Diesignation

E-C277, C278
E-C279, €283
E-C280, C281
E-C282

E-D172, D173,
3174

E-1C124
E-IC146
E-tC135

E-FETi24

E-RN146
E-BN147
E-R315
E-R3l6
E-R317, R3IB
E-R319, R320
E-R321
E-R322
E-R323

E-C270, C274
E-C272, C276
E-C273, C274
E-C275

E-D3169, D170,
D17

E-1C123
E-1CT140
E-1C134

E-FETIZ3

Bescription

Capacitors

23mEF X0V
4.7mi 35V

HimF

33mF 30V Vertical

Diodes

IN4148
Integrated Circuits

TLO74
MCI4016 Quad Switch
MCI4051 8 Ch Multiplexer

Transistors

2N5459 N-Ch FET

Low Filter #9
Resistors

Resistor Network
Resistor Network

Ik ohm Helipot Trim
SK ohm Helipot Trim
IM ohm 4W 5% CF
[.5M ohm W 3¢ CF
0K ohm W 59 CF
7.5M ohm UW 5¢ CF
iM ohm Horz Trimpot

Capacitors

A 7mF 200V
4.7mF 35V

LOlmF

33mF 50V Vertical

Diodes

IN4 148
Entegrated Clreuits

TLG74
M 14016 Quad Swiich
MC14051 8 Ch Multiplexer

Transistors

IN5459 N-Ch FET

Qty.

2
2
2
i

Tad

PR N T U,

el £ S

L e

b9

{Crown
Part No.

4290
4019
1751
RLYL

3181

4696
4834
4835

3053

4715
4712
3669
3670
3198
4234
2631
4915
4844

4291
4019
I75]
3679

4596
4834
4835

Other information

Frequency Adjust
Filter Gain Adjust




Schematic Crown
Designation Description Qiy.  Part No.

Other Information

Low Filter #10

Hesistors

E-RNi44 Resistor Network ]

E-RN45 Resistor Metwork } 4712

E-R305 ik ohm Helipot Trim ] 3669 Frequency Adjust
E-R306 5K ohm Helipot Trim I 3670 Filter Gain Adjust
E-R307, R30% IM ohm UW 5% CF 2 3198

E-R309, R3{0 1L5M ohm “WW 3% CF 2 4234

E-R311 K ohm AW 50 CF | 2631

F-R312 7.58 ohm LW 5% CF ] 4915

E-R313 M ohm Horz Trimpot } 4844

E-R314 5.6K ohm W 59 CF 1

Lapacitors

E-C262 A1 7mF 200V 2 4291
E-C264, C268,

C269 4. Tm¥F 35V 3 4019
E-C265, €206 DmF 2 1751
E-C267 33mF 30V Verucal 1

Diodes

E-Di66, D167
168

IN4i48

integrated Cireunits

E-1C122 Ti074 I
E-1C140 MC 4016 Quad Switch 3/brd 4834
E-ICI3M MCI4051 8 Ch Maltiplexer 2/brd 4835

Transistors

2N 5459 N-Ch FET

E-FET122

Low Filter #11

Resistors

E-RN142 Resistor Network I
E-RNI43 Resistor Metwork | 4712
E-R296 1K ohm Helipot Trim ! 3669 Frequency Adjust
E-R297 5K ohm Helipot Trim | 3670 Filter Gain Adiust
E-R298, R299 IM chm KW 5% CF 2 3198
E-R300, R301 1.5M ohm %W 5% CF 2 4234
E-R302 10K ohm W 3% CF | 2631
E-R303 7.5M ohm “W 54 CF 1 4915
i 4844

E-R304 iM ohm Horz Trimpot

5-15




Crown
Part No. Gther Information

Diescription Oty

Capacitors

E-C255, 256 A17mF 200V 2

E-C257, C261 4. 7m¥F 35V 2 4019
E-258, C259 OlmF 2 1751
E-280 33mF 50V Vertical i 3n79

Diodes

E-D3163, D led,
D163

IN4148

Integrated Circuits

E-IC121 TLO74 i 4696
E-1C140 MC14016 Quad Swich 3/brd 4834
E-1C134 MC14051 8 Ch Multiplexer 2/brd 4835

Transistors

E-FETI24 IN3459 N-Ch FET

Low Filter #12

Resistors

E-RN 140 Resistor Network i 4715
E-RN 141 Resistor Network i 4712
E-R287 IK obhm Helipot Trim I 3668 Frequency Adjust
E-R288 5K ohm Helipot Trim i 3670 Filter Gain Adjust
E-R28%, R2%0 IM ohm W 5% CF 2 3198
E-R291, R292 I.5M ohm 4W 5¢ CF 2 4234
E-R293 10K ohm W 50 CF ] 2631
E-R294 1.5M ohm %W 59 CF i 4915
E-R295 {M ohm Horz Trimpot I 4544

Capacitors

E-C248, 249 O5EmF 100V 2

E-C250, C254 4.7mkF 35V 2 4019
E-C2581, C252 OlmF 2 1751
E-C253 33mF 50V Vertical I 3679

Diodes

E-DD160, D161,
3162

IN4I4B
Integrated Circuits

E-ICI20 TLO74
E-IC13% MC14016 Quad Switch 3/brd 4834
E-IC134 MC14051 B Ch Multiplexer 2/brd 4833

Transistors

AN3459 N-Ch FET




Schematic
Diesignation

Low Filter #13

Resistors

E-RM138 Resistor Network 1

E-RNI139 Resistor Network 1 4712

E-R277 1K ohm Helipot Trim I 3669 Frequency Adjust
E-R278 5K ohm Helipot Trim l 3670 Filter Gain Adjust
E-R279, K280 IM ohm YW 59 CF 2 398

E-R281, R282 L.5M ohm W 5% CF 2 4234

E-R283 10K ohm AW 3% CF 1 2631

E-R284 T.5M ohm LW 3% CF 1 4915

E-R285 IM ohrm Horz Trimpot | 4844

E-R286 3.6k ohm %W 5% CF | 3220

Capacitors

E-C240, C241 A38mF 100V

E-(C242, C246,

247 4.7mF 15V 3 4419
E-243, C244 HlmF 2 1751
0245 33mF S0V Vertical i 3679

Dades

E-D157, D58,
Diss IN4148 3 3181

Integrated Circuits

E-ICH9 T1LO74
E-1C139 MC14016 Quad Switch 3/brd 4834
E-1C134 MC14051 8 Ch Maltiplexer Z/brd 4833

Transistors

2N5459 N-Ch FET

Low Filter #14

Resistors

Resistor Network 4714

E-RN136

|
E-RN137 Resistor Network I 4712
E-R268 {K ohm Helipot Trim H 3669 Frequency Adjust
E-R269 SK ohm Helipot Trim | 3670 Filter Gain Adjust
E-R270, R271 IM ohm 4W 53¢ CF 2 3188
E-R272, R273 L3M ochm 4 W 5% CF 2 4234
E-R274 10K ohm 1AW 5% CF ] 2631
E-R27S 7.5M ohm UW 5% CF i 4215
E-R276 IM ohm Horz Trimpot i 4844

5-17
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Crown
Part Na.

sSchematic
Diesignation

Dreseription Oty Other Information

Caparitors

E-C233, C234 £58mF 100V 2 4292
E-233, C239 4.7TmF 33V 2 4019
E-C236, 237 OimF 2 1751
E-€0238 33mF S0V Vertical |

Diodes

E-D 154, D155,
13156

IN4148

Integrated Circuits

E-1CHIE 11074
E-IC13y MO 14016 Quad Switch 3/ brd 4834
E-1C134 MCI4031 8 Ch Muluplexer 2; brd 4833

Fransistors

INS459 N-Ch FET

Low Filter #15

Resistors

E-RN134 Resistor Network 1 4715
E-RN13S Resistor Network 1 4712
E-R259 1K ohm Helipot Trim ! 3669 Freguency Adjust
E-R260 SK ohm Helipot Trim ! 3670 Filter Gain Adjust
E-R261, R262 IM ohm LW 3% CF 2 3198
E-R263, RZ64 1.5M ohm AW 3% CF 2 4234
E-R265 10K ohm WBW 3% CF i 2631
E-R266 7.5M chm %W 5% CF I 4915
E-R267 IM obm Horz Trimpot I 4844

Capacitors

E-Cl26, C227 A293mF 200V
E-C228, €232 4.7mF 35V
E-C229. C230 OimF

E-£231 33mF 50V Vertical

4019
1751

Ll A N S

Diodes

E-E3151, D152,
3153

IN4 148

Inteprated Circuits

E-1C117 TLO74
E-1C139 MCH4016 Quad Switch
E-1C134 MCI4051 8 Ch Multiplexer

Lk

ibrd 4834
/brd 4833

]

Transistors

2NMS459 N-Ch FET




Schematic Crown
Designation Drescription Oty Part Ne. Other Information

Low Filier Board #16

Resistors

E-RM132 Resistor Network 1 4713
E-RN133 Resistor Network 1 4712
E-R249 1K ohm Helipot Trim i 3669 Frequency Adjust
E-R230 5K ohm Helipot Trim 1 3670 Filter Gain Adjust
E-R251, R252 IM ohm ¥W 5% CF 2 3iog
E-R283, R254 L3M ohm W 56 CF 2 4234
E-R258 10K ohm 14W 36, CF | 2631
E-R256 7.5M ohm YW 5% CF i 4915
E-R257 IM ohm Horz Trimpot f 4844
E-R258 56K obhm W 56 CF ! 3220

Capacitors

E-C218, €219
E-C220, C224,

A0293mF 200V

225 4. 7mF 33V 3 4019
E.C221, €222 GlmF 2 1754
E-0223 33mF 30V Vertical 1 1679

Diodes

E-1D148, 3149,

3150 IN4148

Integrated Circuits

E-1C116 TLO74 !
E-ICI139 MC14016 Quad Switch 3/brd 4834
E-1{134 MCI14051 8 Ch Multiplexer 2/brd 4835

Traosistors

E-FETLIS 2M5459 N-Ch FET

MisceHaneous

RTA-2 Low Freq Filter Mad i
14 Pin DIL I1C Socket 19 3430
16 Pin DIL IC Socket 2 4508
E Low Filter Board ! 4786 *Not gvailable for

purchase




Crown
Qty. Part Mo, Other Information

Schematic
Designation

High Filter #17

Resistors

F-BEN130 Resistor Network | 4714
F-RW131 Resistor Network 1 4712
F-R240 IK ohm Helipot Trim 1 3668 Frequency Adjust
F-R241 5K ohm Helipot Trim ] 3670 Filter Gain Adjust
F-R242, R243 IM ohm YW 5% CF 2 3198
F-R244, R245 1.5M ohm ¥ W 5% CF 2 4234
F-R246 WK ohm “W 5% CF I 2631
F-R247 7.5M ohm 4W 39 CF I 4915
F-R248 IM obm Horz Trimpot ! 4844

Capaeitors

F-C211, C212 G293mE 200V 2 4293
F-C213, C217 4.7m¥F 35V pi 4019
F-C214, C215 LimF P 1751
F-C216 Imb 30V Vertical i 3679

Diodes

F-D3143, D146,
D47 IN4148 3 3181

Integrated Circuits

FACHIS TLO74 H 4696
F-ICH3 MC 14016 Quad Switch 3/brd 4834
F-1C133 MC1405) 8 Ch Multiplexer 2ibrd 4835

Transistors

2N5459 N-Ch FET

High Filter #18

Resistors

F-RNMI28 Resistor Network I

F-RN129 Resistor Metwork I 4712

F-R231 [K ohm Helipot Trim I 3669 Frequency Adjust
F-R232 3K obm Helipot Trim I KLY Filter Gain Adjust
F-R233, R234 IM ohm 4 W 5% CF 2 3i9g

F-R235, R236 1.5M ohm %W 50, CF 2 4234

F-R237 10K ohm %W 59 CF i 2631

F-R238 7.5M ohm LW 59 CF I 4915

F-R239 IM ohm Horz Trimpot i 4844

Capacitors

F-C204, C205 14700pF 63V 2

F-206, C210 4.7m¥ 353V 2 4019

F-C207, C208 OlmF 2 1751
f

33mF 30V Vertical 3679

F-C200

T TS S L




e,

Sehematic

Crow)
Dresignation Deseription {Oty.  Part No. Other Information

Diodes

F-Di42, D143
Didad

ING148

integrated Circuits

F-ICHi4 TLO?4
F-IC138 MCI4016 Quad Switch 3/brd 4834
F-JC133 MCI4G51 8 Ch Multiplexer 2/brd 4835

Transistors

2N3459 N-Ch FET

F-FET114

High Filter #19

Fesistors

F-RM 126 Resistor Network i 4713
F-BRMiZ27 Resistor Network i 4712
F-R221 1K ohm Helipot Trim I 3669 Frequency Adpust
F-R222 SK ohm Helipot Trim f 670 Filter Gain Adjust
F-R22%, R224 I obm WW 5% CF 2 3198
F-R225, R226 E3M ohm W 56 CF 2 4234
F-R227 10K ohm BW 5% CF 1 2631
F-R228 7.5M ohm WBW 50 CF i 4915
F-R229 1M ohm Horz Trimpot i 4844
F-R230 5.6K ohm YW 5% CF 1 3220

Capacitors
14700pF 63V

196, C197
F-C198, C202,

C203 4.7m¥F 35V 3 4319
F-Clo8, C200 OimF ‘ 2 1751
F-C20 33mF 50V Verucal i 367%

Diodes

F-D139, Dl4g,
D4l

IN4148

Integrated Circuits

FACTI3 TLo74
F-3C138 MC 4016 Quad Switch 3/brd 4834
F-IC133 MCI4051 8 Ch Multiplexer 2/brd 4835

Transistors

IN3459 N-Ch FET

F-FETII3




Schematic

Presignation

F-BRN124
F-RM125
F-R212
F-R213
F-R214, R213
F-RZle, R217
F-H218
F-R219
F-R220

F-C189, C190
191, 198
F-Cl92, C193
F194

N

F-D336, D137,

12138

F-1C112
F-3C138
F-1C133

F-FET1IZ

F-RNI22
F-RNi23
F-R203
F-R204
F-R208, R206
F-R207, R208
F-R209
F-R210
F-R211

F-CI82, C183
F-C184, CI88
F-C185, 186
187

High Fileer #20
Resistors

Resistor Metwork
Resistor Network

1K ohm Helipot Trim
5K ohm Helipot Trim
IM ohm 4W 5% CF
L5M ohm WW 3% CF
0K ohm AW 56 CF
7.5M ohm YW 3% CF
IM ohm Hore Trimpot

Capacitors

14700pF 63V
4.7mF 35V

OtmF

33mF 50V Vertical

Dodes

ING148
Inteprated Circuits

TLO74
MC14016 Quad Switch
MCI4051 8 Ch Multiplexer

Transistors

2NE459 N-Ch FET

High Filter #21
Hesistors

Resistor Network
Resistor Network

TK ohm Helipot Trim
3K ohm Helipot Trim
IM ohm W 5% CF
L.5M ohm %W 5% CF
10K ohm AW 5% CF
7.5M ohm 4 W 5% CF
IM ohm Horz Trimpot

Capacitors
7330pF 63V
4.7mE 35V

Olmb
33mF 30V Vertical

[ N T VIV

Rl A O )

foan iR % S S N

Oty

Crown

Part MNg,

4714
4712
3669
3670
3198
4234
2631
4913
4544

4283
4019
1751
3679

4696
4834
4835

3053

4713
4712
3669
3670
3i98
4234
2631
4915
4844

4284
4019
1751
3679

Other [nformation

Frequency Adjust
Filter Gain Adjust

Frequency Adjust
Filter Gain Adjust




Scehematic
Designation

Drescription

Dindes

F.I2133, D134,
D135

1N4148

Integrated Circuits

FIC1 TLOM4
F-1C137 MO 14016 Quad Switch 3/brd 4834
F-1C133 MC14051 8 Ch Multiplexer 2/ brd 4835

Transistors

2N 3459 N-Ch FET

F-FETi11

High Filter #22

Resistors

F-RNI20 Resistor Network I 4713
F-RNI21 Resistor Network i 4712
F-R193 {1k ohm Helipot Trim I 569 Frequency Adjust
F-R194 3K ohm Helipot Trim I 360 Filter Gain Adjust
F-R195, R19% IM ohm %W 50 CF 2 3198
F-R197, R198 L5M ohm UW 5% CF 2 4234
F-R199 10K obm W 3% CF i 2631
F-R200 7.5M ohm %W 5% CF i 4915
F-R201 iM ohm Horz Trimpot i 4844
F-R202 3.6K ohm YW 5% CF 1 3220

Capacitors

7330pF 63V

FLCi74, C175
F-Ct76, C1808,

Ci81 4.7mF 35V 3 4019
F-C177, C178 OimF 2 1751
F-C179 33mF 50V Vertical I 3679

DHodes

F-13130, DI31,
I¥132

IN4i48

integrated Circuits

F-ICT10 TLO74 1 469
FIC137 MC14016 Quad Switch 3/brd 4834
F-IC133 MC14051 8 Ch Multiplexer 2/brd 4835

Transistors

2MN3459 N-Ch FET

F-FETHI0

523

Y




Schematic
Designation

F-RNIIS
F-RN1I9
F-Ri54
F-R185
F-R186, R187
F-EI88, R159
F-R190
F-R19}

F-R 192

F-Cl1e7, Clog
FC169, C173
FAC10, 4
F-C172

F-IC109
F-AC137
F-1C133

F-FET109

F-RNIa
F-RNI17
F-R175
F-Ri76
F-RI77, R178

F-Cie0. Clal
F-C162, Clo6
F-Clad, Clod
F-C105

Breseription

High Filter #23
Hesistors

Resistor Network
Resistor Network

IK ohm Helipot Trim
5% ohm Helipot Trim
IM ohm W 5% CF
1.5M ohm AW 58 CF
10K ohm wW 3% CF
7.5M ohm %W 5% CF
IM ohm Horz Trimpot

Capacitors

T330pF 53V

4. 7mF 35V

OlmF

A3mF 30V Vertical

Diodes

IN4148
Integrated Clireuits

TLO74
MOCI4016 Quad Switch
MCI4051 § Ch Multiplexer

Transistors

2N5459 N-Ch FET

High Filter Board #24
Resistors

Resistor Network
Resistor Network

TK ohm Helipot Trim
5K ohm Helipot Trim
IM ohm UW 5% CF
1.3M ohm “WW 5% CF
10K ohm AW 59 CF
T.5M ohm W 3% CF
1M ohm Horz Trimpot

Capacitors

I660pF 63V
4.7mF 35V
LOimF

N T N P

[l S N S

Lo

e man s B3 DN e e b e

4714
4712
3669
3670
3198
4234
2631
4913
4844

4284
4019
1751
3679

4696
4834
4835

3053

4715
4712
3669
3670
3198
4234
63
4913
4844

Other Information

Frequency Adjust
Filter Gain Adjust

Frequency Adjust
Filter Gain Adjust




Schematic
Designation

F-Diz4, D125,
126

F-IC108
F.IC137
F-1C133

F-FET108

F-RNLI4
F-RMI15
F-R165
F-R166
F-R167, Ri68
F-R169, R170
F-R171
F-R172
F-R173
F-R174

F-C152, Cl53
FC154, C158,
Ci59

F-C155, C156
F-C157

F-DI121, D122,
D123

F-1CH07
F-1C137
F-1C132

F-FETIG7

Diodes

FN4148
Entegrated Circuits

TLO74
MC14016 Quad Switch
MC14031 8 Ch Multiplexer

Transistors

2MN5459 N-Ch FET |

High Filter 425
Resistors

Resistor Network
Resistor Network

LK ohm Helipot Trim
5K ohm Helipot Trim
IM ohm WW 3% CF
1.5M ohm W 5% CF
{OK ohm AW 8¢ CF
7.5M ohm %W 50 CF
M ohm Horz Trimpot
5.6k ohm YW 53¢ CF

Capacitors

3660pF 63V

4. 7mF 38V
OimF
33mF 50V Vertical

Diodes

IN4148
Integrated Circuits

TLO4
MCL4016 Quad Switch
MC14051 8§ Ch Muoltiplexer

Transistors

2N5459 N-Ch FET

O """ NI Ny R NI

Dther Information

Frequency Adjust
Filter Gain Adjust

5.28




Schematic
Diesignation

F-RNII2
F-BNII3
F-R156
F-R157
F-R158, R159
F-Ring, Riol
F-Ri62
F-R163
F-Rli64

F-Cl145, Cl46
147, C151
F-Cl48, C149
F-C150

F-I3E, Biis
120

FIC106
F-1C137
FAC132

FFETI06

F-RNil0
F-RNII1
F-R147
F-R148
F-R149, R150
F-RI51, RiS2
F-R153
F-R154
F-R153

F-C137, €138
F-C139, C143
F-C140, Cl4]

Drescription

High Filter #26
Resistors

Resistor Network
Resistor Network

1K ohm Helipot Trim
5K ohm Helipot Trim
IM ohm UW 3% CF
L5M ohm %W 3% CF
10K ohm W 53¢ CF
7.5M ohm LW 5% CF
IM ohm Horz Trimpot

{apacitors

I6GEGPF 63V
4.7mF 35V

DimF

33mF 50V Vertical

Diodes

IN4148
Integrated Cirewits

TLOT4
MC14016 Quad Switch

MC14051 8 Ch Muliiplexer

Transistors

2M345% N-Ch FET

High Filter #27

Resistors

. Resistor Network

Resistor Network

1K obm Helipot Trim
3K ohm Helipot Trim
IM obm {W 5% CF
1.5M ohm WW 3% CF
10K ohm 11WW 5% CF
1.5M ohm %W 3% CF
1M ohm Horz Trimpot

Capacitors

1830pF 63V
4.7mF 35V

0imF

33m¥F S0V Vertical

Qty.

Crown
Part No.

ot P B en mme mmes e

e PJ Ted fuZ

[P T T T U

4714
4712
3669
3670
3198
4234
2631
4915
4844

4285
4019
I751

3679

3181

4696
4834
4835

3053

4715
4712
3669
3670
3198
4234
2631
4913
4844

Gther Information

Frequency Adjust
Filter Gain Adjust

Frequency Adjust
Filter Gain Adjust




Crow
Part No. Other Information

Schematic
Dresignation

Description

Briodes

[N4148

Integrated Circuits

F-1C108 TLO74 I 4656
F-1C136 MC14016 Quad Switch 3ibrd 4834
F-1C132 MC14051 8 Ch Mukiplexer 2/brd 4835

Transistors

AN35459 N-Ch FET

F-FET1035

High Filter #28

Hesistors

F-RNI10B Hesistor Metwork | 4713
F-RNI09 Resistor Network | 4712
F-R137 1K ohm Helipot Trim ! 3669 Frequency Adjust
F-R138 3K ohm Helipot Trim 1 3670 Filter Gain Adjust
F-R139. R140 IM ¢hm LW 50 CF 2 318
F-Ri41, R142 13M ohm WW 3% CF 2 4234
F-R143 IOk ohm ©BW 39 CF ] 2631
F-Ri44 7.5M ohm WW 39 CF 1 4915
F-R145 1M ohm Herz Trimpot ! 4844
F-R 146 5.6K ohm W 5% CF I 3220

Capacitors

1830pF 63V

4. 7m¥F 35v
0132 OimF
33mF 50V Vertical

()

1751

Diodes

F-D112, D3,
Drig IN4148 3 3181

Integrated Circuits

F1C104 TLO74 i
F-IC136 MC14016 Quad Switch 3/brd 4834
F-3C132 MCHO05] § Ch Multiplexer 2/brd 4835

Transistors

ZN5459 N-Ch FET

F-FET104

5-27
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Schematic Crown

{rescription Qty.  Part No. Other Information

High Filter 429

Resistors

F-RMIG Hesistor Network 1

F-RNIO7 Resistor Network 1 4712

F-R128 1K ohm Helipot Trim ! 3669 Frequency Adjust
F-R 129 5K ohm Helipot Trim | 3670 Filter Gain Adjust
F-R13G, R131 IM ohm W 5% CF 2 3198

F-R1i32 RI133 1.5M ohm W S0 CF 2 4234

F-R134 10K ohm XWW 5% CF I 2631

F-R133 7.5M ohm WW 3% CF 1 4915

F-Ri36 IM ohm Horz Trimpot I 4844

Caparitors

F-Ci22, €123 1830pF 63V 2

124, C128 4.7mF 35V 2 4019
F-C128, C126 OlmF 2 1751
2y 33mF 50V Vertical } 3679

PHodes

IN4148

integrated Clreyits

F-1C103 TLO74 I
F-1C136 MCI4016 Quad Switch 3/ brd 4834
F1C132 MC14051 8 Ch Muitiplexer 2/ brd 4835

Transistors

2N35459 N-Ch FET

F-FETI03

High Filter #30

Resistors

F-RNi04 Resistor MNetwork i 4718
F-BENi05 Resistor Network I 4712
F-E119 IK ohm Helipot Trim i 3669 Frequency Adjust
F-R120 &K ohm Helipot! Trim 1 3870 Filter Gain Adjust
F-Ri21, R122 IM ohm "W 5% CF 2 3198
F-Ri23, Ri24 158 ohm WW 5% CF 2 4234
F-R125 10K ohm AW 3¢ OF 1 2631
F-Riz26 7.5M ohm %W 5 CF } 4913
F-R127 IM ohm Horz Trimpot ! 4844

Capacitors

F-Ci18, Cl116 Bi7pF 63V 2 4287
F-CI17, C121 4.TmF 38V 2 4019
F-Ciig, Cii9 GlmF 2 1751

| 3679

F-C120 33mF 50V Vertical




Schematic Crown
Pesignation Description Oty.  Part No. Uther Information

Diodes

F-Dios, DIo7,
12108

IN4148

fntegrated Circuits

FICHR TLO74
F-1C136 MC14016 Quad Switch 3/brd 4834
F-iC132 MC14051 8 Ch Multiplexer 2/brd 4833

Transistors

F-FET02 2N5459 N-Ch FET

High Filter 431

Resistors

F-RN102 Resistor Metwork l

F-RN103 Resistor Network i 4712
: F-RI09 1K ohm Helipot Trim 1 3669 Frequeney Adjust
F-R110 5K ohm Helipot Trim 1 3670 Filter Gain Adjust
. F-R1i1, R112 IM ohm WW 5% CF 2 3198

F-Ri13, R1l4 1.5M ohm UWW 5% CF 2 4234

F-RIES 10K ohm KW 3% CF 1 2631

F-R116 7.5M ohm YW 5% CF i 4915

F-8117 1M obhm Horz Trimpot 1 4844

F-R1IB 56K ohm YW 5% CF i 3220

Capacitors

F-C107, CI08
F-C109, CLI3,

917pF 63V

Clla 4.7mF 35V 3 4019
F-C110, C111 OlmF 2 1751
F-C112 33mF 50V Vertical 1

Diodes

F-D1G3, D104,
D103

IN4148

Integrated Circuits

F-ICI0] T1.074 1
F-1C136 MC 14016 Quad Switch 3ibrd 4834
F-1C132 MCI4051 § Ch Multiplexer 2/brd 4835

Transistors

F-FETIO! 2N5459 N-Ch FET

5-29




Crown
{ther Information

Schematic
Diesignation Deseription Qty. Part Ne.

High Filter Board #31

Resistors
F-RN100 Hesistor Network f 4714
F-RNIO1 Resistor Metwork i 4712
F-R100 TK ohm Helipot Trim | 3669 Frequency Adiust
F-R101 3K ohm Helipot Trim 1 3670 Filter Gain Adjust
F-RI102, R1G3 IM ohm UW 5% CF . 2 3198
F-R104, R1035 1.5M ohm “UW 5% CF = 2 4234
F-R106 10K ohm WW 5% CF i 2631
F-R107 75M ohm UW 5% CF j 4315
F-R108 IM ohm Horz Trimpot 1 4844
Capacitors
F-C100, Cl01 917pF 63V 2 4287
FL02, C106 4.7mbF 35V 2 40319
F-CHO3, Clo4 LeF 2 1751
F-C105 I3mF 50V Vertical i 3679
Diodes
F-D3 00, Dol
D102 IN4148 3 3181 - I
Integrated Circuits
F-1C100 TLO74 1 4696
F-1C138 MC14016 Quad Switch 3/brd 4834
F-IC132 MC 140651 8 Ch Multiplexer 2/brd 4835
Transistors
F-FETI00 2N5459 N-Ch FET I 3053
Miscelianeous
RTA-2 High Freg Filter Mod 1 42006
{4 Pin I3 1C Socket 19 3450
16 Pin DIL IC Socket 2 4508
F High Filter Board 1 4787 *Not available for

purchase






