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ORTANT INF

EQUIPMENT LOST OR DAMAGED IN TRANSIT

When delivering the equipment to you, the truck driver or carrier's agent will present a receipt
for your signature. Do not sign it until you have {(a) inspected the containers for visible
signs of damage and {(b) counted the containers and compared with the amount showr on the ship-
ping papers. If a shortage or evidence of damage is noted, insist that notation to that effect
be made on the shipping papers before you sign them.

Further, after receiving the equipment, unpack it and inspect thoroughly for concealed damage.
If concealed damage is discovered, immediately notify the carrier, confirming the notification
in writing, and secure an inspection report. This item should be unpacked and inspected for
damage WITHIN 15 DAYS after receipt. Claims for loss or damage will not be honored without
proper notification of inspection by the carrier.

TECHNICAL ASSISTANCE AND REPAIR SERVICE

Technical assistance is available from Broadcast Electronics by letter or prepaid telephone

or tetegram. Equipment requiring repair or overhaul should be sent by common carrier, prepaid,
insured and well protected. Do not mail equipment. We can assume no liability for inbound
damage, and necessary repairs become the obligation of the shipper. Prior arrangement is
necessary. Contact Customer Service Department for a Return Authorization.

FOR TECHNICAL ASSISTANCE
Phone (217) 224-9600 Customer Service

WARRANTY ADJUSTMENT

Broadcast Electronics, Inc. warranty is included in the Terms and Conditions of Sale. In the
event of a warranty ciaim, replacement or repair parts will be supplied F.0.8. factory. At

the discretion of Broadcast Electronics, the customer may be required to return the defective
part or equipment to Broadcast Electronics, Inc. F.0.B. Quincy, I11inois. Warranty replacements
of defective merchandise will be billed to your account. This billing will be cleared by a
credit issued upon return of the defective item,

RETURN, REPAIR AND EXCHAMGES

Do rot return any merchandise without our written approval and Return Authorizaticon. We will
provide special shipping instructicns and a code number that will assure proper handling and
prompt issuance of credit. Please furnish complete details as to circumstances and reasons
when reguesting return of merchandise. A1l returned merchandise must be sent freight prepaid
and properly insured by the customer.

REPLACEMENT PARTS

Replacement and Warranty Parts may be ordered from the address below. Be sure to include
equipment model and serial number and part description and part number.

Breadcast Electronics, Inc,
4100 N, 24th St., P.0. Box 3606
Quincy, I1l1inois 62305

Tel: {217} 224-9800

Telex: 25-0142

Cable: BROADCAST

PROPRIETARY NOTICE

This document contains proprietary data of Broadcast Electronics, Inc. No disclosure, repro-
duction, or use of any part thereof may be made except by prior written permission.

MODIFICATIONS
Broadcast Electronics, Inc. reserves the right to modify the design and specifications of the

equipment in this manual without notice. Any modifications shall not adversely affect per-
formance of the equipment so modified.




PUBLICATION CHANGE NOTICE

EQUIPMENT STEREG GENERATOR MODEL{S)__FS-30 SERIAL__ n/a

PUBLICATION NUMBER 597-0009 BASIC ISSUE/REVISION _SFPTEMBER, 1986

INSTRUCTIONS: Make the changes noted below as Tisted.

Replacement pages will be attached to this change
notice as required.

This change notice should be retained with the publication.

CHANGE NO. DATE DESCRIPTION
1 MAY 15, 1989

The Broadcast Electronics FS-30 FM Stereo Generator has been re-styled
for operation with the Broadcast Electronics B-Series Tine of FM transmitters.
The FS-30 electrical, performance, and operating characteristics have hot changed.
The unit has been assigned the following new top-level part numbers:

PART NUMBER . DESCRIPTION
909-0050-204 FS-30 FM SCA Generator, 97V to 113V ac 50/60 Hz
‘ Operation.
909-0050-304 FS-30 FM StA Generator, 194V to 266V ac 50/60 Hz
Operation.

4100N 24THSTREET » P.O.BOX3606 & QUINCY, ILLINOIS 82305 o TELEX 250142 ¢ CABLEBCSTELECTQUIY & PHONE 2°7.,224-9600




PARAGRAPH

SECTION I
1-1

1-3
1-5
1-7

1-10
1-11
1-12
1-14
1-15

SECTION II
2-1

BN N BRSDO

-4
-6
-8
-10
-23

SECTION III

3-1
3-6

SECTION TV
4-1

SECTION V

£

1t 1

H

U‘IU‘HU‘IWU'!U"!?'IWUTUTU‘IUT
== OO S O L 0 PO B
agoowxo\:c\m

PAGE NO.
et e e e e s e e x e h e e e e e e e e e R |
Equipment Description 1
Physical Description 1
Electrical Description 2
Digital Modulation and Automatic Control 2
of Pilot Phase
Low-Pass Filter 2
Switchable Composite Baseband Equalization 2
Qutput Circuit and Remote Control 2
Power Supply 2
Equipment Specifications 2
e e e s e s s e s e e e e e e s e s e e e e 5
Unpacking 5
Environmental Requirements 5
Installation 5
Piacement 5
Wiring 5
Initial Checkout 8
........... e L0
Operation 10
Controls and Indications 12
..... O
Theory of Operation 14
.......... e
First Level Maintenance 14
Second Level Maintenance 14
Adjustments 14
Display Calibrate (R178) and X10 Calibrate (R160) 14
Pilot Frequency 18
Audio Low-Pass Filter 18
Stereo Separation 18
Pilot Harmonic Suppression 21
114 kHz Sideband Null 22
38 kHz Sideband Nuli 23
Troubleshooting 25
Component Replacement on Circuit Boards 25

TABLE OF CONTENTS

COPYRIGHT © 1986 BROADCAST ELECTROMNICS, INC.



PARAGRAPH

SECTION VI . . .
6-1
6-2
6-5

TABLE
1-1

c\c;nw
bt pmd gt

PAGE NO.
..................... 28
Parts List and Draw1ngs 28
Parts List 28
Drawings 28
ILLUSTRATIONS
PAGE NO.
F5-30 FM Stereo Generator 1
Stereo Generator Remote Wiring 7
Separation Adjustment 10
Controls and Indicators 11
FS-30 Block Diagram 15
Composite Clipper 19
Monitor Display Inoperative 27
TABLES
PAGE NO.
Electrical and Physical Spec1f1cat1ons 3
Controls and Indicators 12
Stereo Generator Troubleshooting 26
Replaceable Parts List Index 28

i



SECTION 1

1-1. EQUIPMENT DESCRIPTION,

1-2, The Broadcast Electronics Model FS-30 is a high quality FM
stereo generator designed for commercial operation as described below
(see Figure 1-1).

MOBEL PART NO. DESCRIPTION
FS-30 909-0050 FM Stereo Generator, Single phase

97 to 133V ac, 50/60 Hz, 19 inch
(48.21 cm) rack mount, with spare
line fuse and accessory kit.

F$-30 909-0050~300 Same as 909-0050 except 194 to 266Y
ac, 50/60 Hz operation.

IESrman rav sTrnen cuneRaToR —

597-0009-1
FIGURE 1-1, FS-30 FM STEREO GENERATOR
1-3. PHYSICAL DESCRIPTION.
1-4, The F5-30 is housed in a case designed for 19 inch (48.21 cm)

rack mounting. A1l internal circuitry is accessible through removable
top and bottom covers. Metering, mode switching, and commonly used
controls such as pilot Tevel and composite output are mounted on the
front panel for easy access. Solid-state metering and LED indicators
provide reliable and accurate indications of critical parameters. A
front panel test receptacle allows monitoring of the parameter displayed
by the front panel metering. Input and output connections are made to a
terminal strip and BNC connectors mounted to the rear panel.



1-5. ELECTRICAL DESCRIPTION.

1-6. The FS-30 is a totally solid-state FM stereo generator with
many outstanding features employing digital modulation, automatic
control of pilot phase, and composite baseband equalization.

1-7. DIGITAL MODULATION AND AUTOMATIC CONTROL OF PILOT PHASE. The
type of modulation used in the FS-30 has inherently low distortion. The
modulator suppresses 76 kHz sidebands to 80 dB minimum which eliminates
interference to SCA. The 38 kHz subcarrier feed-through after modula-
tion is 1imited to 70 dB, therefore no carrier null is required.

1-8. Pilot phase stability is assured without control as the 19
kHz pilot and the 38 kHz subcarrier are both derived from a single
highly-stable crystal-controlled oscillator.

1-9, This combination of digital modulation and fixed pilot-to-
subcarrier relationship results in a flat baseband enhancing stereo-
phonic separation.

1-10. LOW-PASS FILTER., The FS-30 uses two 15 kHz five-pole, delay-
equalized, eliptic, low-pass filters for minimum overshoot without clip-
pers or other non-linear circuits.

1-11. SWITCHABLE COMPOSITE BASEBAND EQUALIZATION. If the stereo
generator is used with a studio transmitter 1ink or an exciter which
introduces baseband degradation {such as deviation from flat phase or
amplitude response), a built-in switchable composite baseband equaliza-
tion circuit in the FS-30 allows for correction. Provisions on the rear
panel of the FS-30 allow connection of an SCA generator to the stereo
generator for transmission over an STL 1ink to the exciter.

1-12. QUTPUT CIRCUIT AND REMOTE CONTROL. The output circuit is de-
signed to drive a 50 Ohm terminated coaxial cable independent of Tength
without degradation of separation or frequency response,

1-13. Remote control of all modes +is available through connections
to the rear panel. Optical isolators which couple control logic and
status indications are compatable with both positive and negative polar-
ity logic. ‘

1-14, POWER SUPPLY. A tapped dual-primary power transformer and a
voltage selector allows for operation from a wide range of ac input
potentials. A1l dc supplies are well filtered and closely regulated.

1-15. EQUIPMENT SPECIFICATIONS.

1-16. Refer to Table 1-1 for electrical and physical characteris-
tics of the Broadcast Electronics FS-30 Stereo Generator.



Table 1-1. Electrical and Physical Specifications

(Sheet 1 of 2)

PARAMETER

SPECIFICATIONS

AUDIO INPUT IMPEDANCE

AUDIO INPUT LEVEL

COMPOSITE OUTPUT LEVEL

FREQUENCY RESPONSE

AUDIO OVERSHOOT
TOTAL HARMONIC DISTORTION
INTERMODULATION DISTORTION

TRANSTENT INTERMODULATION
DISTORTION

STEREQO SEPARATION

DYNAMIC STEREO SEPARATION

LINEAR CROSSTALK

NON-LINEAR CROSSTALK

38 kHz SUPPRESSION

600 Ohms Balanced, Resistive, Floating
{Adaptable to other Impedances).

+10 dBm £1 dBm for 100% Modulation at
400 Hz (Adaptable to other Input
Levels).

Adjustable from 2.5 to 8.0V p-p into
open Circuit, 50 Ohm Source
Impedance.

+0.5 dB, 30 to 15,000 Hz, 75 us Pre-
emphasis (Flat, 25 us, or 50 us Pre-
emphasis Selectable).

2 dB Maximum,
0.03% or less from 30 to 15,000 Hz.
0.03%, 60 Hz/7 kHz; 4:1 Ratio,

0.1% {Square Wave/Sine Wave)

52 dB or better from 30 to 15,000 Hz
(Sine Wave).

45 dB or better from 30 to 15,000 Hz
(Normal Program Content).

Main to Sub (L+R to L-R)/Sub to Main
(L-R to L+R), due to Amplitude and
Phase Matching of Left and Right
Channels, 30 to 15,000 Hz. 45 dB
Minimum below 100% Modulation.

Main to Sub (L+R to L-R)/Sub to Main
(L-R to L+R), due to distortion
products. 70 dB Minimum below 1060%
Modulation.

80 dB Minimum below 100% Modulation.




Table 1-1. Electrical and Physical Specifications

(Sheet 2 of 2)

PARAMETER

SPECIFICATIONS

57 kHz, 76 kHz, and 95 kHz
SUPPRESSION ‘

76 kHz SIDEBAND SUPPRESSION

SPURIOUS AND SIDEBAND
SUPPRESSION beyond 95 kHz

FM NOISE
PILOT STABILITY
OPERATING TEMPERATURE RANGE

r

MAXIMUM ALTITUDE

HUMIDITY

DIMENSIONS: HEIGHT
WIDTH
DEPTH

AC POWER REQUIREMENTS

WEIGHT: UNPACKED

80 dB Minimum below 100% Modulation.

80 dB Minimum below 100% Modulation.

75 dB Minimum below 100% Modulation.

85 dB or Better below 100% Modulation
at 400 Hz, 75 us Deemphasis.

+0.5 Hz, +32°F to +122°F (0°C to
+50°C} .

+32°F to +122°F {0°C to +50°C).
Functional to -4°F (-20°C).

@ to 15,000 Feet (4,472 m) above sea
level.

95%, Non-condensing.
3.5 inches (8.9 cm}.
19.0 inches (48.3 cm}.
16.5 inches (41.9 cm).

87 to 133V ac or 194 to 266Y ac,
50/60 Hz, 25 Watts.

17 pounds (7.7 kg)




SECTION 1

2-1. UNPACKING.

2-2. The equipment becomes the property of the customer when the
equipment is delivered to the carrier. Carefully unpack the stereo
generator. Perform a visual inspection to determine that no apparent
damage has been incurred during shipment. All shipping materials should
be retained until it is determined that the unit has not been damaged.
Claims for damaged equipment must be promptly filed with the carrier or
the carrier may not accept the c¢laim.

2-3. The contents of the shipment should be as indicated on the
packing lists. If the contents are incomplete, or if the unit is dam-
aged electrically or mechanically, notify both the carrier and Broadcast
Electronics, Inc.

2-4. ENVIRONMENTAL REQUIREMENTS.

2.5, Table 1 provides envirgonmental conditions which must be con-
sidered prior to installation.

2-6. INSTALLATION.

2-7. Each F5-30 Stereo Generator is operated, tested, and in-

spected at the factory prior to shipment and is ready for installation
when received. Installation is accomplished in three steps: 1) place-
ment, 2) wiring, and 3) initial checkout.

2-8. PLACEMENT.

2-9, The F$-30 Stereo Generator requires 3 1/2 inches (8.9 cm) of
19 inch (48.26 cm} rack space and may be mounted in any convenient loca-
tion within reach of signal and power cables. The signal cables should
be as short and direct as possible. The stereo generator should not be
mounted directly above heat-generating equipment. It should also be
noted that the more constant the ambient temperature in which the stereo
generator operates, the greater the stability of the stereo generator.
Otherwise no special requirements need be observed.

2-10. WIRING.
WARNING ENSURE AC POWER IS DISCONNECTED
BEFORE PROCEEDING.
2-11. Set the stereo generator on a work surface.
2-12. Remove the top cover and assure the following connectors are

correctly positioned:



A. REMOTE MODE CONTROL POLARITY SELECT. Plug P11 onto J12
if negative polarity control logic is to be used or J11 if

posgtive polarity control togic is to be used {see Figure
2-1).

B. REMOTE MODE INDICATOR POLARITY SELECT. Plug P15 onto J15
1f negative polarity output is desired or J16 if positive
polarity output is desired (see Figure 2-1).

C. PREEMPHASIS SELECTION. The position of P6 on J6 deter-
mines the left channel preemphasis and the position of P7 on
J7 determines the right channel preemphasis as follows:

PREEMPHASIS Jé J7
25 us Jumper Pins Jumpeyr Pins
1 to 2 1to?2
50 us Jumper pins Jumper pins
3 to 4 3 to 4
75 us Jumper pins Jumper pins

1 to2and 3 to 4 1 to2and 3 to 4

D. POWER-UP MODE. The operational mode in which the stereo
generator will enter when power is applied can be selected by
the position of P13 on J13 as follows:

MODE Ji3
MONO L Jumper pins 1 to 2
MONO R Jumper pins 2 to 3
MONO L + R Jumper pins 4 to 5
STEREO Jumper pins 5 to 6
2-13. Replace the top cover.
2-14, Remove the fuse from the ac line voltage selector on the

stereo generator rear panel.

2-15, Ensure the primary ac 1ine voltage with which the sterec
generator will be used is visible on the ac 1ine voitage selector cir-
cuit board (100v, 115/120v, 220V, or 230/240V).

2-16. If the ac Tine voltage must be changed, remove the ac line
voltage selector circuit board with a small pair of needle-nose pliers.
Reinsert the circuit board so that the correct ac Tine voltage is vis-
ible when the circuit board is inserted into the receptacle.

2-17. Two fuses are shipped with the stereo generator. A 3/4
Ampere fuse is required for the 100/115 volt range and a 3/8 Ampere fuse
is required for the 220/240 volt range. Both fuses must be slow-blow
types.

2-18. Install the correct fuse for operation at the desired ac line
voltage,
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2-19. Wire the audio inputs with two-conductor overall foil
shielded wire.

2-20. Connect an SCA input to the UNBAL SCA IN receptac%e if used.
The cable impedance is not critical as this input is unterminated.

2-21. Wire the remote mode control inputs and the remote mode indi-
cator outputs if used (see Figure 2-1).

2-22. Connect the stereo generator output (COMP OUT receptacle)} to
the FM exciter or the studio transmitter 1link.

2-23. INITIAL CHECKOUT.

2-24, - Ensure all switches behind the front panel access door are
out.

2-25. Connect an ac power source to the unit. The unit will en-

ergize in the mode selected by the internal programming selected in
paragraph 2-12D when power is applied.

2-26, Depress the following switches behind the front panel access
door one at a time and note the indications:

SWITCH INDICATOR ILLUMINATED

MONO L MONO L

MONO R MONO R

MONO L + R MONO L + R

STEREQ STEREQ
2-27. Leave the STEREQ switch depressed and depress the PILOT OFF

switch. Both the STEREC indicator and the MONO L + R indicator should
illuminate.

2-28, Depress the PILOT OFF switch again to enable the pilot
signal. The MONO L + R indicator will go out and the STEREO indicator
will remain illuminated.

2-29. Depress the COMP OUT MONITOR SELECT switch.

2-30. Connect an in-phase 400 Hz audio signal at +10 dBm to the
stereo generator left and right audio inputs.

2-31. Adjust the exciter metering to monitor the composite input
level. »

2-32. Adjust the stereo generator COMP LEVEL control to obtain the

composite input level required.

2-33. Remove the audio generator and assure no audig is input to
the stereo generator.

R
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2-34. Operate the 140%/14% switch to 14%.

2-35, Adjust the PILOT LEVEL control to obtain the pilot level de-
sired (8 to 10%). Each indicator in the MONITOR DISPLAY will illuminate
at the level indicated.

2-36. Apply active stereophonic programming to the stereo generator
as follows:

+10 dBm %1 dBm at 600 Ohms

2-37. Operate the 140%/14% switch to 140%. Note the presence of
programming on the MONITOR DISPLAY. The display may be changed from a
moving bar to. a moving dot as desjred with the BAR/DOT switch.

2-38. Depress each of the MONITOR SELECT switches. The display
should remain active in each switch position. None of the front panel
metering controls have any effect on the stereo generator ocutput or
operation.

2-39. The stereo generator contains a composite equalization cir-
cuit designed to compensate for non-linearities inherent in a composite
link system. If required, the four front-panel composite equalization
controls should be adjusted by the customer to obtain the best possible
overall system amplitude and phase linearity. The composite equaliza-
tion is functional only when the COMP EQ switch is depressed. The
controls are adjusted as follows.

2-40. Turn the pilot off, observe the baseband through the system
at ?he following frequencies, and adjust for a flat baseline {see Figure
2-2).

A. 30 Hz D. 1 kHz

B. 100 Hz E. 5 kHz

C. 400 Hz F. 156 kHz

1. The HFI and HFZ controls will interact. They compensate

for high frequency deviation from flat frequency response
of the composite link.

2. The LF1l and LF2 controls will interact. They compensate
for low freguency deviation from flat frequency response
of the composite 1ink such as the effects of ac coupling
of the composite signal.

2-41. The stereo generator is now ready for use.
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FLAT SASELINE TESY SIGNAL -
OHSERVED AT MON!TOR QUTPUT RECEPTACLE

OIRECT MEASUREMENT OF SEPARATION FROM COMPOSITE WAVEFORM
{LEFT ONLY, WITHOUT PILOT)

+5
4 (TOTAL) PEAK-TO-PEAK
VALUE OF COMPOSITE
WAVEFORM
*3
2 {A) PEAK-TO-PEAK DEVIAT |0
FROM FLAT BASELINE

+1

0

-1

" SEPARATION (a8) = 20 LOG (W)

EXAMPLE:
-3 - 10 PP
SEPARATION (dB} = 20 LOG ( ﬁ‘"‘ﬁ‘"‘P’-‘F)
=l r SEPARATION (48} = 20 LOG {25) = 28 48
~5
COPYRIGHT © 1938 BROADCAST ELECTAGNICS, INC.
597-0009-8
FIGURE 2-2. SEPARATION ADJUSTMENT
SECTION 111

3-1. OPERATION.
3-2. The following procedure assumes that the stereo generator is
compietely installed and is free of any discrepancies.
3-3. Select the desired mode (MONO L, MONO R, MONO L + R, or
STERED).
3-4. Assure power is applied to the stereo generator and apply
programming.
3-5, Select the desired metering. None of the front panel meter-

ing controls have any effect on the stereo generator output or opera-
tion.

-10-
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3-6,
3-7.

CONTROLS AND INDICATORS.

Refer to Figure 3-1 for the location of all controls and
indicators associated with normal operation of the stereo generator.
The function of each control and indicator is described by Table 3-1.

Table 3-1.

Controls and Indicators
{Sheet 1 of 2)

ITEM NOMENCLATURE FUNCTION
1 MONO L When 1illuminated, indicatés the stereo gen-
Indicator (DS-15) erator is processing a monaural signal com-
prising the left channel audio input only.
2 MONO R When illuminated, indicates the stereo gen-
Indicator (DS-16) erator is processing a monaural signal com-
prising the right channel audio input only.
3 MONO L + R When illuminated and the STEREQ indicator is
Indicator {DS-17) out, indicates the stereo generator is proc-
essing a monaural signal comprising the
algebraic sum of the left and right channel
audio inputs.
When illuminated and the STEREQ indicator is
illuminated, indicates the stereo generator is
operating in the stereo mode with the pilot
switched off.
4 STEREO Indicator When illuminated and the MONO L + R indicator
(DS~18) is out, indicates the stereo generator is
processing a stereophonic signal.
When illuminated and the MONO L + R indicator
is illuminated, indicates the stereo generator
is operating in the stereo mode with the pilot
switched off.
5 MONITOR SELECT Selects the parameter displayed on the MONITOR
Switches (S2C DISPLAY and the signal available on the
THRU S2G) MONITOR QUTPUT test connector.
6 MONITOR DISPLAY Selects between a moving dot or moving bar
BAR/DOT Switch MONITOR DISPLAY for operator preference.
(S2B)
7 MONITOR DISPLAY When depressed, expands the MONITOR DISPLAY

140%/14% Switch
(S2A)

indication by 10 to allow SCA and pilot
injection level adjustment.

-12-



Table 3-1.

Controls and Indicators
(Sheet 2 of 2)

ITEM NOMENCLATURE FUNCTION

8 MONITOR DISPLAY Indicates the parameter selected by the

(DS1 THRU DS14) MONITOR SELECT switches. The 100% indicator
is factory calibrated to equal a +10 dBm audio
input level. Each indicator illuminates at
the level indicated.

9 PILOT OFF Switch Disables the pilot signal in the stereo mode
(S1A) when in.

10 MONO L Switch Configures the stereo generator to process a
(S1B) monaural signal comprising the left channel

audio input only when in.

11 MONO R Switch Configures the stereo generator to process a
(S1C) monaural signal comprising the right channel

audio input only when in.

12 MONO L + R Switch Configures the stereo generator to process a
{S1D) monaural signal comprising the algebraic sum

of the Teft and right channel audio inputs
when in.

13 STEREO Switch Configures the stereo generator to generate
(S1E) a stereophonic signal when in.

14 LPF BYPASS Switch Bypasses the internal stereo 15 kHz low-pass
{S1F) filter when in.

15 COMP EQ Switch Enables the internal composite equalization
(S1G) circuit when in.

16 HF1/HF2/LF1/LF2 Adjusts the amplitude and phase response of
Controls (R123, the internal composite equalization circuit.
R126,R129,R131)

17 PILOT LEVEL Allows pilot level ampliitude control.
Control {R223)

18 COMP LLEVEL CONTROL! Aliows adjustment of the stereo generator
(R121) composite output level.

19 MONITOR QUTPUT Provides a convenient front-panel test point

Receptacle (J10)

to connect a signal monitor or test equipment.
The signal presented is selected by the
MONITOR SELECT switches.

-13-




SECTION TV

4-1. THEGRY OF OPERATION.

4-2. Theory of operation for the FS-30 Stereo Generator is pres-
ented by Figure 4-1,

SECTION V
5-1. FIRST LEVEL MAINTENANCE.
WARNING DISCONNECT POWER PRIOR TO SERVICING
5-2. Maintenance of the stereo generator falls into the catagory

of good housekeeping and is Timited to whatever cleaning may be nec-
essary and checking the performance of the unit.

5-3. On a regular basis, clean the equipment of accumulated dust,
check for overheated components, and tighten loose hardware as re-
guired. Ensure the input and output connections are secure.

5-4, SECOND LEVEL MAINTENANCE.
WARNING DISCONNECT POWER PRIOR TO SERVICING
5-5, Second Tevel maintenance consists of procedures required to

restore the equipment to satisfactory operation after a fault has
occurred.

5-6, The maintenance philosophy of the stereo generator consists
of problem isolation to a specific assembly with subsequent trouble-
shooting as required to isolate specific defective components. If de-
sired, an entire assembly may be returned to the factory for repair or
exchange.

5-7. ADJUSTMENTS.

5-8. The following text provides adjustment procedures for all
controls with the exception of the composite equalization controls (HF1,
HF2, LF1, and LF2), the PILOT LEVEL control, and the COMP LEVEL control
which are described in SECTION II, Installation.

5-9. DISPLAY CALIBRATE (R178) AND X10 CALIBRATE (R160). The dis-
play calibrate control (R178) and the X10 calibrate control (R160) must

be adjusted together in sequence. To adjust R178 and R160, proceed as
foliows.

~14-
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5-10. Required Equipment. The following equipment is required to
complete adjustment of the display calibrate control and the X10 cal-
ibrate control.

A. Adjustment tool, shipped with the stereo generator
{(P/N 407-0186),

B. Phillips No. 2 Screwdriver, 4 inches (10.2 cm} Jong.
C. Calibrated Low Distortion Audio Generator, 600 Ohm

Qutput (Tektronix TM 506 Main Frame and SG 505
Plug-in Audio Oscillator or equivalent}.

5-11. Procedure. To adjust the controis, proceed as follows:
5-12. Remove the sterec generator from service and remove the top
cover., |

5-13. Apply a 100 Hz sinewave at a +10 dBm level to the left
channel audio input only.

5-14, Apply power to the stereo generator,

5-15. Operate the 14%/140% switch (S2A) to 140% and depress the

L MONITOR SELECT switch (S2C).

5-16. Adjust R178 fully counterclockwise, then clockwise until the
100% indicator (DS10) just illuminates.

5-17. Reduce the audio level by 20 dB to ~10 dBm.

5-18. Operate the 14%/140% switch (SZA) to 14%.

5-19. Adjust R160 fully counterclockwise, then clockwise until the
100% (10%) indicator (DS10) just illuminates.

5-20. Increase the audio Tevel by 20 dB to +10 dBm and apply the
100 Hz sinewave to the right channel audio input only.

5-21. Operate the 14%/140% switch (S2A) to 140%.

5-22._ Depress the R MONITOR SELECT switch (S2D).

5-23. Note the MONITOR DISPLAY. The 100% indicator should be

illuminated. If not, adjust R178 slightly clockwise until the 100%
indicator (DS10} just illuminates.

5-24, Deenergize power.

5-25. Remove the test equipment, replace the top cover, and return
the stereo generator to service.

-17-
WARNING: DISCONNECT POWER PRIOR TO SERVICING



5-26. PILOT FREQUENCY. As all stereo generator timing is derived
from the same source, adjustment of the pilot frequency control (Cl) is
all that is required to correct an off-frequency condition. To adjust
C1, proceed as follows.

5-27. Required Equipment. The following equipment is required to
complete adjustment of the pilot frequency control.

A. Adjustment tool, shipped with the stereo generator
(P/N 407-0186).

B. Phillips No. 2 Screwdriver, 4 inches (10.2 cm) long.

C. Calibrated Frequency Counter, Accurate to *1 Hz per
MHz minimum (Hewlett-Packard 5315A or equiva?ent?.

5-28. Procedure. To adjust the control, proceed as follows:

5-29. Remove the stereo generator from service and remove the top
cover. '
5-30. Connect the frequency counter to the front panel MONITOR
OUTPUT receptacle (J10).

5-31. Apply power to the stereo generator.

5-32. Operate the STEREQ switch to on and the PILOT OFF switch to
enable the pilot. Assure there is no audio input.

5-33. Using the adjustment tool, adjust Cl as required to obtain an
indication of 19,000 Hz 20.05 Hz.

5-34, Deenergize power.

535, Remove the test equipment, replace the top cover, and return

the stereo generator to service,

5-36. AUDIO LOW-PASS FILTER. Due to the complexity and difficulty
of the procedure and the types of equipment required, it is suggested
the audio Tow-pass filter be returned to the Broadcast Electronics
Factory for adjustment or exchange. If return is not practical, contact
the Broadcast Electronics Customer Service Department for a recommended
procedure and list of required test equipment.

5-37." STEREO SEPARATION. Adjustment of stereo separation requires
local manufacture of the composite signal clipper presented in Figure
5-1. After construction, the clipper must be calibrated to clip an
audio input at 60 millivolt levels. '

5-.38. Adjustment of stereo separation requires adjustment of the
stereo separation null control (R112) and the two controls in the com-

posite low-pass filter (L1 and L2), To adjust R112, L1 and L2, proceed
as follows,

-18-
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5-39. Required kquipment. The following equipment is required to
complete adjustment of stereo separation.

A. Adjustment tool, shipped with the sterec generator
(P/N 407-0186).

B. Phillips No. 2 Screwdriver, 4 inches (10.2 cm} long.

Calibrated Low Distortion Audio Generator, 600 Ohm
output {Tektronix TM 506 Main Frame and SG 505 Plug-in
Audio Oscillator or equivalent).

D. DC Coupled Oscilloscope, 5 MHz bandwidth, vertical
input calibrated at 10 millivolts per division.

5-40. Procedure. To adjust the controls, proceed as follows:

5-41. Remove the stereo generator from service and remove the top
cover,

5-42. Note the position of the audio preemphasis jumper in the left

and right channels, then remove both jumpers.

5-43. Remove the audio Tow-pass filter circuit board and operate
the LPF BYPASS switch to bypass the filter.

5-44, Operate the STEREO switch to on and operate the PILOT OFF
switch to off.

5-45, Connect the composite clipper input to the stereo generator
COMP QUT receptacie and connect the output of the composite clipper to
the vertical input of the oscilloscope.

5-46. Calibrate the oscilloscope at 10 miilivolts per division,
then momentarily ground the vertical input and center the trace.

5-47, Connect a 150 Hz audio signal to the left channel only at a
~30 dBm Tevel. Assure there is no audio input to the right channel.

5-48. Adjust the composite clipper gain to obtain an 80 millivolt
peak-to-peak indication and adjust the composite clipper offset control
to center the trace on the oscilloscope. These two controls interact
and therefore this step must be repeated until the correct results are
obtained,

5-49, Change the audio input level to +10 dBm.
5-50, Adjust R112 to obtain the flattest baseline {see Figure 2-2).
CAUTION DO NOT ADJUST THE CORES OUT OF THE COMPOSITE
FILTER COILS IN THE FOLLOWING STEPS. THE

CAUTION CORRECT ADJUSTMENT WILL BE FOUND £1 TURN FROM

’ THE FACTORY PRESET POSITION.
b-51. Adjust the audio input frequency to 15 kHz.

~20-
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5-52. Adjust the two controls on the composite filter to minimize
the phase error,

5-53. Change the audic input to the right channel only at a +10 dBm
level.

5-54, Adjust the two controls on the composite filter to minimize
the phase error.

5-55. Adjust the audio input frequency to 150 Hz.

5-56. Adjust R112 to obtain the flattest baseline (see Figure 2-2).
5-57. Deenergize power.

5-58., Remove the test equipment, replace the preemphasis jumpers,

replace the low-pass filter circuit board, replace the top cover, oper-
ate the LPF BYPASS switch to the desired position, and return the stereo
generator to service.

5-59, PILOT HARMONIC SUPPRESSION. Null adjustment of the pilot
harmonics requires adjustment of the 95 kHz null control (R32), the 57
kHz null control (R29), the waveform A pilot harmonic null control
(R272), and the waveform C pilot harmonic null control (R273). To
adjust R32, R29, R272, and R273, proceed as follows.

5-60. Required Equipment. The following equipment is required to
complete the pilot harmonic null procedure,.

A. Adjustment tool, shipped with the stereo generator
(P/N 407-0186).

B. Phillips No. 2 Screwdriver, 4 inches {10.2 cm) long.

C. Spectrum Analyzer (Tektronix 7603 Oscilloscope Main
Frame and 7L5 Spectrum Analyzer Plug-in with L3 module
or eguivalent).

5-61. Procedure. To adjust the controls, proceed as follows:

5-62. Calibrate the 7L5 spectrum analyzer, then connect the spec-
trum analyzer to the COMP OUT receptacle on the stereo generator rear
panel.

5-63. Preset the 7L5 spectrum analyzer controls as follows:

DOT MKR: fully clockwise

DOT FREQUENCY: @ MHz

BASELINE CLIPPER: centered

DISPLAY A and B: A on, B on (SAVE A, B-(SAVE A), and
MAX HOLD all off)

RESOLUTION: COUPLED

FREQUENCY SPAN/DIV: 10 kHz

REFERENCE LEVEL: +3 dBY

VAR control: off

INPUT BUFFER: off

16 dB/DIV: on

TRIGGERING: FREE RUN and NORMAL

21~
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TIME/DIV: AUTO
L3 INPUT REF: dBY
L3 TERMN Z: 50 Ohm

5-64. Remove the stereo generator from service and remove the top
cover.

5-65, Note the position of the audio preemphasis jumpers in both
the left and right channels, then remove both jumpers.

5-66. Depress the STEREQ MODE switch and operate the PILOT OFF
switch to enable the pilot.

5-67, Operate the stereo generator with no audio input and obtain a
presentation on the spectrum analyzer,

5-68. Using the adjustment tool, adjust R32 to minimize the 95 kHz
harmonic, then adjust R29 to minimize the 57 kHz harmonic.

5-69, Adjust R272 and R273 for best suppression of all harmonics.
5-70. Repeat the preceding two steps until no further improvement
can be noted.

5-71. Deenergize power.

5-72. Remove the test equipment, replace the preemphasis jumpers,

replace the top cover, and return the stereo generator to service.

5-.73. 114 kHz SIDEBAND NULL., The procedure to null the 114 kHz
sidebands requires adjustment of the Teft channel 114 kHz sideband null
control (R100) and the right channel 114 kHz sideband null control
(R102). To adjust R100 and R102, proceed as follows.

574, Required Equipment. The following equipment is required to
complete the 114 kHz sideband null procedure,

A. Adjustment tool, shipped with the stereo generator
(P/N 407-0186).

B. Phillips No. 2 Screwdriver, 4 inches (10.2 c¢m) Tong.

C. Calibrated Low Distortion Audio Generator, 600 Ohm
output {Tektronix TM 506 Main Frame and SG 505
" Plug-in Audio Oscillator or equivalent).

D. Spectrum Analyzer (Tektronix 7603 Oscilloscope Main
Frame and 715 Spectrum Analyzer Plug-in with L3 module
or equivalent).

5-75, Procedure. To adjust the controls, proceed as follows:
576, Remove the stereo generator from service and remove the top
cover,

5-77. Calibrate the 7L5 spectrum analyzer, then connect the spec~

trum analyzer to the COMP OUT receptacie on the stereo generator rear
panel.

Y.
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5-78. Preset the 7L5 spectrum analyzer controls as follows:

DOT MRK: fully clockwise

DOT FREQUENCY: @ MHz

BASELINE CLIPPER: centered

DISPLAY A and B: A on, B on (SAVE A, B-(SAVE A), and
MAX HOLD a1l off)

RESOLUTION: COUPLED

FREQUENCY SPAN/DIV: 10 kHz

REFERENCE LEVEL: +3 dBv

VAR control: off

10 dB/DIV: on

TRIGGERING: FREE RUN and NORMAL

TIME/DIV: AUTO

L3 INPUT REF: dBV

L3 TERMN Z: 50 Ohm

5-79. Note the position of the audio preemphasis jumpers in both
the left and right channeis, then remove both jumpers.

h-80. Connect a 15 kHz audio signal to the left channel only at a
+10 dBm level. Assure there is no audio input to the right channel.
5-81. Depress the STEREO MODE switch and operate the PILOT OFF
switch to disable the pilot.

5-82. Operate the stereo generator and obtain a trace on the
spectrum analyzer.

5-83. Using the adjustment tool, adjust R100 to minimize the 99 kHz
sideband.

5-84. Connect a 15 kHz audio signal to the right channel ohTy at a
+10 dBm level. Assure there is no audio input to the left channel.
5-85. Using the adjustment tool, adjust R10Z2 to minimize the 99 kHz
sideband.

5-86. Deenergize power.

5-87. Remove the test equipment, replace the preemphasis jumpers,

replace the top cover, and return the stereo generator to service.

5-88. 38 kHz SIDEBAND NULL. The procedure to null the 38 kHz side-
bands requires adjustment of the right channel audio gain control (R64)

and the right channel audio preemphasis match control (R59). To adjust

R64 and R59, proceed as follows.

5-89. Required Equipment. The following equipment is required to
compiete the audio gain match procedure.

A. Adjustment tool, shipped with the stereo generator
(P/N 407-0186).

B. Phillips No. 2 Screwdriver, 4 inches (10.2 cm) long.

-23-
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C. Calibrated Low Distortion Audio Generator, 600 Ohm
output (Tektronix TM 506 Main Frame and SG 505
Plug-in Audio Oscillator or equivalent).

D. Spectrum Analyzer (Tektronix 7603 Oscilloscope Main
Frame and 7L5 Spectrum Analyzer Plug-in with L3 module
or equivalent).

5-90, Procedure. To adjust the controls, proceed as follows:
5-91. Remove the stereo generator from service and remove the top
cover,

5-92. Calibrate the 7L5 spectrum analyzer, then connect the spec-

trum analyzer to the COMP OUT receptacle on the stereo generator rear
panel.

5-93. Preset the 7L5 spectrum analyzer controls as follows:

DOT MRK: fully clockwise
DOT FREQUENCY: @ MHz
- BASELINE CLIPPER: centered
DISPLAY A and B: A on, B on (SAVE A, B-(SAVE A), and
MAX HOLD all off)
RESOLUTION: COUPLED
FREQUENCY SPAN/DIV: 10 kHz
REFERENCE LEVEL: +3 dBY
VAR control: off
10 dB/DIV: on
TRIGGERING: FREE RUN and NORMAL
TIME/DIV: AUTO
L3 INPUT REF: dBY
L3 TERMN Z: 50 Ohm

5-94, Note the position of the audio preemphasis jumpers in both
the Teft and right channels, then remove both jumpers.

5-95. Connect a 1.5 kHz audio signal to the left and right channels
in phase at a +10 dBm level.

5-96. Using the adjustment tool, adjust R64 to minimize the 38 kHz
sidebands at 36.5 kHz and 39.5 kHz.

5-97, Adjust the audio input frequency to 15 kHz,

5-98. Reinsert the preemphasis jumpers in the positions noted in
paragraph 5-94,

5-99, Using the adjustment tool, adjust R59 to minimize the 53 kHz
signal.

5-~100, Deenergize power.

5-101. Remove the test equipment, replace the top cover, and return

the stereo generator to service.
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5-.102,  TROUBLESHOOTING.

5-103. Most troubleshooting consists of visual checks. To simplify
troubleshooting, the various indicators should be used to isolate a mal-
function to a specific area of the stereo generator. Table 5-1 is pro-
vided as a general guide to stereo generator malfunctions.

5-104. Once the trouble is isolated, refer to the section of this
manual providing theory of operation to assist in problem resolution.
A1l internal components may be accessed through a removable top and
bottom cover.

5-105. COMPONENT REPLACEMENT ON CIRCUIT BOARDS. The circuit boards
used in the FS$-30 are double-sided boards with plated through-holes.
Because of the plated through-holes, solder fills the holes by capillary
action. These conditions require that defective components be removed
carefully to avoid damage to the board.

5-106. On all circuit boards, the adhesive securing the copper track
to the boards melts at almost the same femperature as solder melts. A
circuit board track can be destroyed by excessive heat or iateral move-
ment during soldering. Use of a small iron with steady pressure is re-
quired for circuit board repairs.

5-107. To remove a component from a double-sided circuit board, cut
the leads from the body of the defective component while the device is
still soldered to the board.

5-108., Grip each component lead, one at a time, with Tong nose
pliers. Turn the board over and touch the soldering iron to the lead at
the solder connection. When the solder begins to melt, push the lead
through the back side of the board and cut off the bent outer end of the
lead. Fach lead may now be heated independently and pulled out of each
hole. The holes may be cleared of solder by carefully re-heating with a
low wattage iron and removing the residual solder with a soldering
vacuum tool.

5-109. Install the new component and apply solder from the bottom
side of the board. If no damage has been done to the plated through-
holes, soldering of the top side is not required.

WARNING MOST SOLVENTS WHICH WILL REMOVE ROSIN FLUX
ARE VOLATILE AND TOXIC BY THEIR NATURE AND
WARNING SHOULD BE USED ONLY IN SMALL AMOUNTS IN A
WELL VENTILATED AREA, AWAY FROM FLAME, IN-
WARNING CLUDING CIGARETTES AND A HOT SOLDERING IRON.
WARNING OBSERVE THE MANUFACTURER'S CAUTIONARY
INSTRUCTIONS.
25
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5-110, After soldering, remove flux with a cotton swab moistened
with a suitable solvent. Rubbing alcohol is highly diluted and is not
effective. Solvents are available in electronic supply houses which are
useful.

5~111. The board should be checked to ensure the flux has been re-
moved and not just smeared about. Rosin flux is not normally corrosive,
but rosin will absorb enough moisture in time to become conductive and
cause problems,

SECTION VI

6-1. PARTS LIST AND DRAWINGS.
62, PARTS LIST.
6-3. The following data provides descriptions and part numbers of

parts and assemblies required for maintenance of the FS-30 FM Stereo
Generator. Each table entry is indexed by the schematic diagram ref-
erence designators.

6-4. Table 6-1 indexes all tables listing assemblies and sub-
assembiies having replaceable parts, the table number Tisting the parts,
and the page number of the applicable table.

Table 6-1. Replaceable Parts List Index

TABLE NO. DESCRIPTION PART NO. PAGE
6-2 FS-30 FM STEREOPHONIC GENERATOR 909-0050/ 29
~300

6-3 FS-30 MAIN CIRCUIT BOARD ASSEMBLY 917-0100-11 29

6-4 FS-30 LED CIRCUIT BOARD ASSEMBLY 917-0101 34

6-5 FS-30 LOW-PASS FILTER CIRCUIT 917-0102 35

BOARD ASSEMBLY
6-6 FS-30 CHASSIS AND RF INTERFACE 850-0016 36
FILTER ASSEMBLY
6-7 FS-30 FRONT PANEL ASSEMBLY 950-0017 37
6-8 FS-30 ACCESSORY KIT 950-0018/ 37
959-0182
6-5. DRAWINGS.
6-6. The following drawings are presented as aids to maintenance:
TITLE NUMBER

FS~30 Overall Schematic Diagram (Six Sheets) D909-07100

FS-30 Overall Assembly Diagram 0909-0050
FS-30 Overall Assembly Diagram Component Locator 597-0009-5
Main Circuit Board Assembly Diagram F917-0100-1

Low-Pass Filter Circuit Board Schematic Diagram D909-0102

Low-Pass Filter Circuit Board Assembly Diagram C917-0102
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TABLE 6~2., FS-30 FM STEREOPHONIC GEMERATOR - 909~0050/-300

REF. DES, DESCRIPTION PART NGO, QTY.
- F5-30 Main Circuit Board Assembly 317-0100-1 1
- FS-30 LED Circuit Board Assembly N7-0101 1
o FS-30 Low-Pass Filter Circuit Board Assembly 917-0102 1
- F$-30 Chassis & RF Interference Filter Assembly 950-0016 1
———-— F5-30 Front Panel Assembly 950-0017 1
- FS~30 Accessory Kit 950-0018/ 1
959-0182
TABLE 6-3. FS5-30 MAIN CIRCUIT BOARD ASSEMBLY - 917-0100-1
(Sheet 1 of 6)
REF. DES. DESCRIPTION PART NO. QTY.
] Capacitor, Trimmer, 2-27 pF, Polycarbonate 096-0009 1
oy Capacitor, Mica, 22 pF 5%, 50V 040-2213 1
C3 Capacitor, Mica, 820 pF 5%, 300V 042-8222 1
Ch Capacitor, Mica, 270 pF 5%, 500V 041-2722 1
C5 THRU €13 Capacitor, Ceramic Disc, 0.1 uF +80, -20%, 10V 000-1055 9
Cik Capacitor, Electrolytic, 100 uF, 25V 023-1084% 1
€16 THRU Capacitor, Electrolytic, 4.7 uF, 25¥, Non-Polarized 013-4710 3
cis
C19,C20 Capacitor, Electrolytic, 100 uF, 25V 023-1084 2
€35 THRU Capacitor, Mylar, 0,1 uF £10%, 100V 030-1053 4
C38
€39 THRU Capacitor, Ceramic Disc, 5 pF z10%, 500V 001-5004 i
ch2
€43 THRU Capacitor, Electrolytic, &.7 uF, 35V 024-4764 8
€30
C53,C54 Capacitor, Mica, 2500 pF %1%, 300V 042-2531 2
C55,C56 Capacitor, Mica, 5000 pF %1%, 500V 042-5031 2
C&1 THRU Capacitor, Electrolytic, 4.7 uF, 35V 024-54764 &
céh
65,066 Capacitor, Ceramic Disc, 3 pF x10%, 500V 001-5004 A
C67 THRU Capacitor, Electrolytic, 10,000 uF, 6.3V 011-8000 4
C70
Cvi Capacitor, Mylar, 0.1 uF £10%, 100V 030~1053 1
cr2 Capacitor, Ceramic Disc, > pF x10%, 500V 001-5004 1
C73,C74 Capacitor, Electrolytic, 4.7 uF, 35V 024-4764 2
c75 Capacitor, Ceramic Dise, 5 pf *10%, 500V 001-5004% 1
C76 Capacitor, Mica, 270 pF 5%, 500V 041-2722 ]
77 Capacitor, Mylar, 0.022 uF £10%, 200V 031~2243 i
€78 THRU Capacitor, Electrolytic, 4.7 uF, 35V 025-4764 &
C81
caz Capacitor, Ceramic Disc, 5 pF +10%, 500V 001-5004 1
Cc84 Capacitor, Ceramic Disc, 0.001 uf £10%, 1 kV 002-1034 1
C89 Capacitor, Mica, 33 pF £3%, 500V 042-3312 1
C90,Co1 Capacitor, Mica, 390 pF 5%, 100V 042-3922 z
caz Capacitor, Ceramic Disc, 5 pF £10%, 500V 001-5004 1
co3 Capacitor, Mica, 33 pF 5%, 500V 0423312 1
Co9%,C95 Capacitor, Ceramic Disc, 5 pF %10%, S00V 001-5004 2
96,097 Capacitor, Electrolytic, 4.7 uF, 35V 024-5764 2
C9B Capacitor, Electrolytic, 100 uF, 25V 023-1084 1
cas Capacitor, Mylar, 0.022 uF z10%, 200V 031-2243 L
c100 Capacitor, Mica, 33 pF 45%, 00V 042-3312 1
C101 THRU Capacitor, Electrolytic, 4.7 uF, 35V 02&~476k 4
Cio4
€105 -Capacitor, Ceramic Disc, 0.1 ufF +80, -20%, 10V 000-1055 1
C106 THRU Capacitor, Electrolytic, 4.7 uF, 35V 024-4764 3
€108
€119,£120 Capacitor, Electrolytic, 100 uF, 25V 023-1084 2
ci21 Capacitor, Electrolytic, 4.7 uF, 35V 024-4764 1
Ci36 Capacitor, Electrolytic, 10,000 uF, 6.3V 611-8000 1
C137,C138 Capacitor, Electrolytic, 4700 uF, 35V 014-4795 A
C139 THRU Capacitor, Electrolytic, 4.7 ufF, 35V 024-476k 10
C148
C149 Capacitor, Electrolytic, 100 uF, 25V 023-1084 1
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TABLE 6-3. FS-30 MAIN CIRCUIT BOARD ASSEMBLY - 917-0100-1

B {Sheet 2 of 6)
REF, DES. DESCRIPTION PART NO. *QTY.
C150 THRU Capacitor, Electrolytic, 4.7 uF, 35V 028-4764 4
Ci53
C154 Capacitor, Electrolytic, 100 uF, 25V 023-1084 1
C155,C156 Capacitor, Electrolytic, &.7 uF, 35V 0244764 2
C157 Capacitor, Electrolytic, 100 uF, 25V 023-1084 1
C158,C159 Capacitor, Electrolytic, 4.7 uF, 35V 024~4764 2
Ci60 Capacitor, Electrolytic, 100 uF, 25V 023-1084 1
Ciee Capacitor, Ceramic Disc, 0.1 uF +80, -20%, 10V 000-1035 1
cie7 Capacitor, Mylar, 0.1 uF +10%, 100V 036-1053 1
Ci68 THRU Capacitor, Mylar, 0.022 uf %10%, 200V 031-2243 4
cin
C172,C173 Capacitor, Electrolytic, 4.7 uF, 35V 024-5764 2
Ci7a Capacitor, Mylar, 0,022 of %10%, 200V 031-2243 1
C176 THRU Capacitor, Mylar, 0.1 uF %10%, 100V 030-1053 3
Ci78
D2 THRU D16 Diode, 1N4148, Siticon, 75V, 0.3 Ampere 203-5148 15
D17 THRU Diode, IN4733A, Zener, 5.1V +5%, 1w 200-4733 b
D20
D21 THRU Diode, HP5082-2800, High Voltage Schottky Barrier Type, 201-2800 3
D23 70V, 15 mA
D24 Diode, IN&733A, Zener, 5.1V 5%, 1W 200-4733 1
D25 THRU Diode, TN4148, Silicon, 75V, 0.3 Ampere 203-4148 16
D4G
Dat THRU Diode, MR502, Silicon, 200 PiV, 3 Ampere 202-0502 5
D45
D46 THRU Diode, IN&OG5, Siticon, 600V, 1 Ampere 203-4005 9
D54
DS1 THRU indicator, LED, MV32124, Green, 2V @ 0.020 Ampere 323-212% 8
D58 (P/0 MON!ITOR DiSPLAY) :
Dso indicator, LED, MV53124, Yellow, 2V @ 0.020 Ampere 323-3124 1

{P/0 MONITOR DISPLAY)
D510 THRU indicator, LED, MV57124, Red, 2V @ 0.020 Ampere 323-7124 5
D14 (P/0 MONITOR DISPLAY)
FL1 Composite Low~Pass Filter, 53 kHz 362-0001 1
J3 Receptacle, Header, 14-Pin E17-0140 1
46,37 Receptacie, Header, 4-Pin 417-0070 2
Ji0 Receptacle, BNC (MONITOR OUTPUT) 417-0049 1
J1i,d12 Receptacie, Header, 8-Pin 417-0080 2
J13,J14 Receptacle, Header, 6-Pin §17-0006-1 2
J15,016 Receptacle, Header, 8-Pin 417-0080 2
J17 Receptacle, 4-Pin 418-0255 1
J19 Receptacle, Header, 8-Pin 417-0080 1
K1 THRU K& Relay 271-0003 4

Coil: 12V de, 310 Ohm 210%

Contacts: 2A @ 26V dc, 1A @ 115V ac, Non-inductive Load
L9 Choke, Ferrite, 180 MHz, 2.5 Turns, Single Section 364-0002 1
L21 Ferrite Choke, 4 Leg 956-0002 1

Each Winding & turns of No. 32 enameled wire wound from

same direction on same side.
-—-- Ferrite Core (for L21) 360-0001 1
#e~1,P6~2, Plug, Jumper 340-0004 5
P7-1,P7-2,
Pi3
N Transistor, ZN3904, NPN, Silicon 2113904 1
Q3 THRU Q10  Transistor, ZN3%906, PNP, Silicon 210-3906 8
Q11 Transistor, ZN3904, NPN, Silicon 2113904 1
Q12 Transistor, 2N3906, PNP, Silicon 210-3906 1
Q13 Transistor, ZN3804, NPN, Silicon 211-3504 1
Q14 Transistor, MPS5-U05, NPN, Silicon 211-0005 1
@15 Transistor, MPS-US5, PNP, Silicen 210-0155 1
Q16 Transistor, MPS-UQ5, NPN, Silicon 211-0005 1
07 Transistor, MPS-U35, PNP, Silicon 210-0155 1
Q18 Transistor, 2N3906, PNP, Silicon 216-3906 1
M9 Transistor, ZN3904, NPN, Silicon 211-3904 1
Q20 fransistor, MPS5-U05, NPN, Silicon 2110005 1
G621 Transistor, MPS-U55, PNP, Silicen 2100155 1
22 Transistor, 2N3904, NPN, Silicon 211-3904 1
Q23 THRU Transistor, 2N3906, PNP, Silicon 210-3906 5
Q27

JT—
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TABLE 6-3, FS$-30 MAIN CIRCUIT BOARD ASSEMBLY - 917-0100-1%

{Sheet 3 of 6)

REF, DES. DESCRIPTION PART NO. QTY.
R1 Resistor, 100 k Ohm 5%, 1/4W 100-1063 1
R2 Resistor, 10 Ohm x5%, 1/4W 100-1023 1
R3 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R15 Resistor Network, ¢ resistors, 1.0 k Ohm %2%, 0.3W, 10-Pin 226~0393 1
Single-in-line Package
R17 THRU Resistor, 220 Ohm £5%, 1/4W 100~2233 7
R23
R26 Resistor, 2.00 k Ohm +1%, 1/4W 1002041 1
R27 Resistor, 121 Ohm +1%, 1/4W 100~1231 1
R28 Resistor, 9.53 k Ohm %1%, 1/4W 103-9534 1
R29 Potentiometer, 10 k Ohm x10%, 1/2W 177-1024 1
R30 Resistor, 110 Ohm %1%, 1/4W 103-1103 1
R31 Resistor, 5.62 k Ohm x1%, 1/4W 103-5624 i
R32 Potentiometer, 10 k Ohm 10%, 1/2W 177-1024 1
R33 Resistor, 113 Ohm 1%, 1/4W 103-1133 1
R36 THRU Resistor, 1 Meg Ohm £5%, 1/4W 100-1073 4
R39
R&Q,R41 Resistor Network, 8 resistors, 10 k Ohm £0.5%, 0.1W, 226-0392 2
16-Pin DIP
R&& THRU Resistor, 10 Ohm +5%, 1/4VW 100-1023 8
RS3
R5%,R55 Resistor, 499 Ohm 1%, 1/4W 103-4993 2
R56,R57 Resistor, 9.76 k Ohm 1%, 1/4W 103-9764 2
R58 Resistor, 240 Omm 5%, 1/4W 100-2433 1
R59 Potentiometer, 500 Ohm %10%, 1/2W 177-5032 1
R&60,R61 Resistor, 15.4 k Ohm £1%, 1/4W 103-1551 2
RG2 Resistor, 10 k Ohm 1%, 1/4W 100-1051 1
RE3 Resistor, 9.76 k Ohm £1%, 1/4W 103~9764 1
Ré4 Potentiometer, 500 Ohm +10%, 1/2W 177-5032 1
RE5,R66 Resistor, 10 k Ohm 5%, 1/4W 100-1053 2
R67 THRU Resistor, 10 Ohm +5%, 1/&W 100~1023 4
R70
R71 Resistor, 2.2 k Ohm %5%, 1/&W 100~-2243 1
R72 Resistor, 12 k Ohm 5%, 1/4W 100~1253 1
R73,R74 Resistor, 2.2 k Ohm 5%, 1/&W 100-2243 2
R75 Resistor, 12 k Ohm £5%, 1/4W 100-1253 1
R76,R77 Resistor, 2.2 k Ohm +5%, 1/4W 100-2243 2
R78,R79 Resistor, 750 Ohm %5%, 1/4W 100~7533 2
RB0,R81 Resistor, 2.2 k Ohm £5%, 1/4W 100-22k3 2
R82,R83 Resistor, 750 Ohm £5%, 1/4W 100-7533 2
R84 Resistor, 2,2 k Ohm %5%, 1/4¥W 100-2243 1
R85 THRU Resistor, 10 Ohm 5%, 1/4W 100-1023 8
R92
R93 Resistor, 22 k Ohm £5%, 1/4W 100-2253 1
R94 Resistor, 7.5 k Ohm £5%, 1/4W 100-7543 1
R95 Resistor, 22 k Ohm £5%, 1/4W 100-2253 1
R96 Resistor, 7.5 k Ohm +5%, 1/4W 100-7543 1
R97,R98 Resistor Network, 8 resistors, 100 Ohm 1%, 0.1W, 226-0390 2
16-Pin DIP
R99 Resistor, 240 Ohm %1%, 1/4W 103-2431 1
R100 Potentiometer, 200 Ohm +10%, 1/2W 1772034 1
R1G1 Resistor, 240 Ohm 41%, 1/4W 103-2431 1
R102 : Potentiometer, 200 Ohm +10%, 1/2W 177-203% 1
R103,R104 Resistor, 10 k Ohm 1%, 1/4W 100-1051 2
R105 Resistor Network, § resistors, 8.2 k Ohm £0,5%, 0.1W, 226-03N 1
16-Pin DIP
R106 THRU Resistor, 30.1 k Ohm +1%, 1/4W 100-3051 3
R108
R109 Resistor, 10 k Ohm 1%, 1/4¥ 100-1051 1
R110,R111 Resistor, 4#.99 k Ohmn 1%, 1/4W 100-5041 2
R112 Potentiometer, 20 k Ohm +10%, 1/2W 177-2054 1
R113 Resistor, 90.9 k Ohm 1%, 1/4W 103-9095 1
R114 Resistor, 2.00 k Ohm +1%, 1/&W 100-2041 1
R115 Resistor, 120 k Ohm +5%, 1/4W 100-1263 L
R116 Resistor, 3.9 k Ohm 5%, 1/4W 100-39543 L
R117,R118 Resistor, 10 Ohm 5%, 1/4W 100-1023 2
R119 Resistor, 6.8 k Ohm +5%, 1/4W 100-6843 1

"3



TABLE 6-3. 'FS-30 MAIN CIRCUIT BOARD ASSEMBLY - 917-0100-1

{Sheet 4 of &)

REF. DES. DESCRIPTION PART NO. QY.
R120 Resistor, 56 k Ohm 5%, 1/4W 100-5653 1
R121 Potentiometer, 50 k Ohm x10%, 1/2W (COMP LEVEL) 179-5050 1
R122 Resistor, 10 k Ohm 1%, 1/4W 100-1051 1
R123 Potentiometer, 10 k Ohm £10%, 1/2W (HF1) 178-1053 1
R124 Resistor, 10 k Ohm £1%, 1/4W 100-1051 1
R125 Resistor, 8.2 k Ohm #5%, 1/4W 100-8243 1
R126 Potentiometer, 50 k Ohm +10%, 1/2W (HF2) 178-5053 1
R127 Resistor, 10 Ohm +5%, 1/4W 100-1023 |
R128 Resistor, 10 k Ohm 1%, 1/4W 100-1051 1
R129 Potentiometer, 10 k Ohwm +10%, 1/2W (LF1) 178-1053 L
R130 Resistor, 10 k Chm 1%, 1/4W 100-1051 1
R131 Potentiometer, 2 Meg Ohm +10%, 1/2W (LF2) 176-2074 1
R132 Resistor, 47 k Ohm 5%, 1/4W 100-4753 1
R133 THRU Resistor, 10 Ohm +5%, 1/4W 100-1023 3
R135
R136 Resistor, 10 k Ohm *1%, 1/4W 100-1051 1
R137,R138 Resistor, 2.2 k Ohm 45%, 1/4W 100-2243 2
R139 Resistor, 10 k Ohm %1%, 1/4W 100~1051 i
R140 Resistor, 5.1 k Ohm £5%, 1/4W 100-5143 1
R141,R152 Resistor, 10 Ohm £5%, 1/4W 100-1023 2
R143 Resistor, 2.2 k Ohm £5%, 1/4W 100-2243 1
R14a Resistor, 12 k Ohm £5%, 1/4W 100~-1253 1
R145,R146 Resistor, 2.2 k Ohm 5%, 1/4W 100-2243 2
R147,R148 Resistor, 750 Ohm +5%, 1/GW 1007533 2
R149 Resistor, 2.2 k Ohm £5%, 1/4W 100-2243 1
R150 THRU Resistor, 10 Ohm £5%, 1/4W 160-1023 &
R153
R154 Resistor, 51.1 Ohm #1%, 1/4W 103-5112 1
R155 Resistor Network, 8 resistors, 8.2 k Ohm 20.5%, 0.1W, 226-0391 1
16-Pin DiP
R156 Resistor, 1 k Ohm #5%, 1/4W 100-1043 1
R157 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1
R158 Resistor, 22 k Ohm 5%, 1/4W 100-2253 i
R159 Resistor, 820 Ohm 5%, 1/4% 100-8233 1
R160 Potentiometer, 50C Ohm +10%, 1/2W 177-5032 1
R161 Resistor, 10 k Ohm 5%, 1/4% 100-1053 1
R162 Resistor, 6.2 k Ohm £5%, 1/4W 1006243 1
R163 Resistor, 5.1 k Ohm 5%, 1/4W 100-5143 1
Rl164 Resistor Network, 8 resistors, 10 k Ohm x0.5%, 0.1W, 226-0392 1
16-Pin DIP
R165 Resistor, 100 k Ohm +5%, 1/4W 160-1063 1
RrR166 THRU Resistor, 10 Ohm #5%, 1/4W 100-1023 4
R169
R170 Resistor, 7.5 k Ohm 5%, 1/44 100-7543 1
R171 Resistor, 10 Ohm £5%, 1/4W 100-1023 1
R172 Resistor, 10 Meg Ohm 5%, 1/uW 100-1083 1
R173 Resistor, 1 Meg Ohm 5%, 1/4W 100-1073 1
R174 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1
R175,R176 Resistor, 10 Ohm x5%, 1/4W 100-1023 ?
R177 Resistor, 1 k Chm 5%, 1/4W 100-1043 i
R178 Potentiometer, 2 k Ohm +10%, 1/2W 1772044 1
R179 Resistor, 5600 Ohm +5%, 1/4W 100-5643 1
R180 Resistor, 390 Ohm 5%, 1/2W 110-3933 1
R181 Resistor, 180 k Ohm +5%, 1/4W 100~1863 1
R182 Resistor, 100 Ohm 5%, 1/4W 100-1033 1
R183 Resistor, 10 Ohm 5%, /4W 100-1023 1
R184 Resistor, 330 Ohm 5%, 1/4W 100-3333 1
R185 Resistor, 2.00 k Ohm %1%, 1/4W 100-2041 1
R186 Resistor, 10 k Ohm +5%, 1/4W 100-1053 1
R187 Resistor, 1 k Ohm 5%, 1/4W 100-1043 1
R188 Resistor, 10 Ohm £5%, 1/4W 160~-1023 1
R189 Resistor, 2,00 k Ohm %1%, 1/4¥ 100-2041 1
R190 Resistor, 6.8 k Ohm 5%, 1/4% 100-6843 1
R191,R192 Resistor, 2.2 k Ohm +5%, 1/4W 100-2243 2
R193,R199 Resistor, 10 k Ohm +5%, 1/4W 100-1053 g
THRU R206
R207 THRU Resistor, 470 Ohm 25%, 1/4W 100-4733 4
R210
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TABLE 6-3, ¥F5-30 MAIN CIRCUIT BOARD ASSEMBLY - 917-0100-1

{Sheet 5 of 6)

REF., DES. BESCRIPTION PART NO. OTY.

R211 Resistor, 10 k Ohm 5%, 1/4W 100-1053 1

R217 Resistor, 301 Ohm 1%, 1/4VW 100-3031 1

R218 Resistor, 100 Ohm 1%, 1/4W 100-1031 1

RZ219 Resistor, 301 Ohm 1%, 1/4V 100-3031 1

R220 Resistor, 100 Ohm £1%, 1/4W 100-1031 1

R2217 Resistor, 162 Ohm 1%, 1/4W 100-1631 1

R222 Resistor, 2.00 k Ohm %1%, 1/4W 100-2041 1

R223 Potentiometer, 1 k Ohm x10%, 1/2W (P1LOT LEVEL} 178-1043 1

R224 Resistor, 121 Ohm 1%, 1/4W 160-1231 1

R225 Resistor, 2,49 k Ohm 1%, 1/4W 103-2494 1

R226 Resistor, 115 Ohm 1%, 1/4W 100~1131 1

R227 Resistor, 1 k Ohm 1%, 1/4W 103-1041 1

R228 Resistor, 100 Ohm +1%, 1/4W 103-1031 1

R229 Resistor, 301 Ohm 1%, 1/4W 100-3031 1

R230 Resistor, 1 k Ohm +1%, 1/4VW 1031041 1

R231 Resistor, 115 Ohm +1%, 1/4W 100-1131 1

R232 Resistor, 150 Ohm +1%, 1/4W 100-1531 1

R233,R234 Resistor, 1.82 k Ohm %1%, 1/4W 100-1841 2

RZ35 Resistor, 150 Ohm +1%, 1/4¥ 100-1531 1

R238 THRU Resistor, 62 Ohm 5%, 1/4W 100-6223 1

RZ50

R251 Resistor, 680 Ohm 5%, 1/44W 100-6833 1

R252 THRU Resistor, 97.6 k Ohm 1%, 1/4W 100-9751 3

R254

R256,R259 Resistor, 2.32 k Ohm 1%, 1/&W 103-2341 2

R261,R262 Resistor, 1.96 k Ohm &1%, 1/4W 103-1964 2

R263 Resistor, 1 k Ohm +5%, 1/4W 100-1043 1

R264 THRU Resistor, 47 Ohm 5%, 1/4W 100-4723 3

R266

R267 THRU Resistor, 10 k Ohm +5%, 1/&W 100-1053 5

R27%

R272,R273 Potentiometer, 1 k Ohm £10%, 1/2W 175-1034 2

51 7 Section DPDT Push-Push Switch with Black Switch Caps, 343-0049 1
Positions 2 thru 5 Interlocked,
Resistive Load: 1A @ 28V dc or 0.45A @ 115V ac  (Mode)

$2 7 Section DPDT Push-Push Switch, Positions 3 Thru 7 Inter- 343~0048
Jocked, Resistive Load: 1A @ 28V dc or 0.45A @ 115V ac
(MONITOR DISPLAY)

U1 Integrated Circuit, SN74LS74N, Dual-D Flip-Flop, 14-Pin DIP 228-0074 1

42 Integrated Circuit, SN74LS02N, Quad 2-input NOR, 14-Pin DIP 228-2402 1

U3 integrated Circuit, SN74L593N, 4-Bit Binary Counter, 228-0010 1
14~Pin DIP

Uk integrated Circuit, SN74LS92, Divide-By-12 Counter, 228-0092 1
14-Pin DIP

us Integrated Circuit, SN74LS93N, 4-~Bit Binary Counter, 228-0010 1
14-Pin DIP

U6 Integrated Circuit, SN74L592, Divide-By-12 Counter, 228-0092 1
14-Pin DIP

u7 Integrated Circuit, SN7&LSB6N, Quad Z-!nput Exclusive CR, 228-2486 1
14~Pin DIP

131 Integrated Circuit, SN7LLS377N, Octal D Flip-Flop, 20-Pin DIP 228-2377 1

us Integrated Circuit, SD5000N, N-Channel Enhancement Mode DMOS 226-5000 1
FET Analog Switch Array, 16-Pin BIP

uio Integrated Circuit, SD5200N, N-Channel Enhancement Mode DMOS 226-5200 1
FET Driver, 16-Pin DIP

Uit Integrated Circuit, SD5000N, N-Channel Enhancement Mode DMOS 226-5000 3
FET Analog Switch Array, 16-Pin DIP

ut2,uts integrated Cirecuit, TLO72CP, Quad JFET-Input Operational 221-0072 2
Amplifier, 8-Pin DIP

U14,U15 Integrated Circuit, NES532A, Dual Low-Noise Operational 221-5532- 2
Amplifier, 8-Pin DIP 001

U16 THRU integrated Circuit, TLO72CP, Quad JFET-Input Operational 221-6072 6

U1 Amplifier, 8-Pin DIP

U2z integrated Circuit, LF347N, Quad JFET-input Operational 221-0074 1
Amplifier, 14-Pin DIP

123 Integrated Circuit, LM3914N, Dot/Bar Dot Display, 14-Pin DIP 229-3914 1

U24 Iintegrated Circuit, LM555C, Timer, 8-Pin DIP 229-0555 i

U25 tntegrated Circuit, LM3914N, Dot/Bar Dot Display, 14-Pin DIP 229-391% 1
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TABLE 6-3. F5-30 MAIN CIRCUIT BOARD ASSEMBLY - 917-0100-1
{Sheet & of 6}

REF, DES,

_.3[*..

DESCRIPTION PART NO. QTY.

U26 THRU Integrated Circuit, 4N33, Optical isolator, Infared LED-photo 229-0033 L

uze NPN Dariington Transistor Coupled Pair, &6-Pin DIP

uso Integrated Circuit, CD4012CN, Dual 4-lInput NAND, 14-Pin DIP 228-4012 1

U3 Integrated Circuit, CD4OT1CN, Quad 2~Input NAND, 14~Pin DIP 228-4011 1

U3z Integrated Circuit, CD4O12CN, Dual 4-{nput NAND, 14-Pin DIP 228-4012 1

U33,u3s Integrated Circuit, MC1816, 7-Channel NPN Darlington Driver, 226-2004 2
16-Pin DIP

U35 THRU Integrated Circuit, 4N33, Optical lsolator, Infared LED-photo 229-0033 L3

u3s NPN Dariington Transistor Coupled Pair, 6-Pin DIP

yU39,U40 integrated Circuit, LM3377T, Adjustable Negative Voltage 227-0337 2
Reguiator, 1.2V to 37V, 1.5 Ampere, T0-220 Case

U41 THRU Integrated Circuit, LM3177, Adjustable Positive Voltage 227-0317 3

U43 Reguiator, 1,2V to 37V, 1.5 Ampere, T0-220 Case

Ukl UkS5 Integrated Circuit, LM3377, Adjustable Negative Voltage 227-0337 2
Regulator, 1.2V to 37V, 1.5 Ampere, T0-220 Case

U4e Integrated Circuit, IM3177, Adjustable Positive Voltage 227-0317 1
Regulator, 1.2V to 37V, 1.5 Ampere, T0-220 Case

Uh? {ntegrated Circuit, LM3377, Adjustable Negative Voltage 227-0337 1
Regulator, 1.2V to 37V, 1.5 Ampere, T0-220 Case

- XR&0 , XR41, Socket, 16-Pin DIP 417-1604 7

XR97,XR98,

XR105,XR155,

XR164

XU1 THRU Socket, 14-Pin DIP 417-1404 1

Xu7

Xus Socket, 20-Pin DIP 417-2004 1

XU9 THRU Socket, 16-Pin DIP 417-1604 3

Xu11

XU12 THRU Socket, 8-Pin DIP 417-0804 10

Xuz1

Xu22 Socket, 14-Pin DIP 417-1404 1

xuz23 Socket, 18-Pin DIP §17-1804 L

XU24 -Socket, 8-Pin DIP 417-0804 1

Xu2s Socket, 18-Pin DIP 417-1804 1

XU26 THRU Socket, &-Pin DIP 417-0600 b

Xuz29

XU3G THRU Socket, 14-Pin DIP 517-1404 3

Xu32

XU33,XU34- Socket, 16-Pin DIP 417-1604 2

XU35 THRU Socket, 6-Pin DIP 417~0600 k

Xuss

Y1 Quartz Crystal, 3648 kHz +20 PPM, 0-50°C, A/T Cut, 32 pF Load 390-0008 1
Capacitance, Northern Engineering Labs Case No. NE33IPAZ

- Pad, Transistor Mounting, T0-220, for XU39 Thur XU47 409-7403 9

-—-- Screw, Nylon, 6-32 X 1/2 inch {1.27 cm), Pan Head 420-6998 9

- Blank Circuit Board 517-0100 1

TABLE 6-4, F5-30 LED CIRCUIT SOARD ASSEMBLY - 917-0101

REF, DES, DESCRIPTION . PART NO, QTY.

D515 THRU Indicator, LED, Red, 521-9212, 1.7V @ 50 mA Maximum 323-9217 3

D817 (MONC L, MONO R, and MONO L + R)

bs18 indicator, LED, Green, 521-9175, 2.3V @ 40 mA Maximum 323-9224 i
(STERED)

Pig Plug, Housing, 6-Pin 4170601 1

o o Crimp Contacts for P14 4178766 5

- Blank Circuit Board 5i7-0101 1




TABLE 6-5.

FS-30 LOW-PASS FILTER CIRCUIT BOARD ASSEMBLY - 917-0102
{Sheet 1 of 2)

REF. DES. DESCRIPTION PART NO, Ty,
C101,C102 Capacitor, Electrolytic, 4.7 uF, 35V 024-4764 2
C103,C104 Capacitor, Mica, 1000 pF %1%, 500V 041-1031 2
C105 THRU Capacitor, Electrolytic, 4.7 uF, 35V 024~4764 &
c108

C109,C110 Capacitor, Mica, 1000 pF %1%, 500V 0&1=1031 2
C111,6112 Capacitor, Electrolytic, 4.7 uF, 35V 024476k 2
C113 Capacitor, Mica, 1000 pF £1%, 500V 0&1-1031 1
C115,L116 Capacitor, Electrolytic, 4.7 uF, 35V 0244768 2
c117 Capacitor, Mica, 1000 pF %1%, 500V 041-1031 1
€201,£202 Capacitor, Electrolytic, &,7 uF, 35V 02%-4764 Z
C203,C204 Capacitor, Mica, 1000 pF %1%, 500V 041-1031 2
€205 THRU Capacitor, Electrolytic, 4.7 uF, 35V 02&-4764 4
€208

C209,C210 Capacitor, Mica, 1000 pF £1%, 500V 041-1031 2
€z211,C212 Capacitor, Electrolytic, 4.7 ufF, 35V 024-4764 2
€213 Capacitor, Mica, 1000 pF 1%, 500V 041~1031 1
C215,C216 Capacitor, Electrolytic, 4,7 uF, 35V 024-4764 2
cai7 Capacitor, Mica, 1000 pF +1%, 500V 041-1031 1
D1,D2 Diode, TNEQO5, Silicon, 600V, 1 Ampere 203-4005 2
J101,4102 Header, 2-Pin $17-4004 2
J1063 Header, 3-Pin §17-0003 1
J201,J202 Header, 2-Pin 417-4004 2
J203 Header, 3-Pin 517-0003 1
P1 Plug, Housing, 8-Pin E17-0046 ]
e Crimp Contacts for P1 k17-8768 8
P1071 THRU Jumper Plug, 2-Pin 340-0004 6
P103,P201

THRU P203

R101 Resistor, 11.8 k Ohm 1%, 1/4W 103-1151 ]
R102 Resistor, 5.90 k Ohm £1%, 1/4% 103-5204 1
R103 Resistor, 8.45 k Ohm +1%, 1/4W 103-8454 1
R104 Resistor, 1.65 k Ohm +1%, 1/4W 103-1641 1
R105 Resistor, 21.5 k Ohm +1%, 1/4W i103-2151 1
R106,R107 Resistor, 10 Ohm +5%, 1/4W 100-1023 2
R108 Potentiometer, 1 k Ohm =10%, 1/2W 175-1034 1
R109 Potentiometer, 5 k Chm +10%, 1/2W 177-5044 1
R110 Resistor, 5.90 k Ohm 1%, 1/4W 103-5904 1
R111 Resistor, 5.76 k Ohm 1%, 1/4%W 103-576k 1
R112 THRU Resistor, 10.0 k Ohm %1%, 1/4W 160-1051 3
RiT4

R115,R116 Resistor, 10 Obm +5%, 1/4W 100-1023 2
R117 Resistor, 16.9 k Ohm 1%, 1/4W 103-1695 1
R118 Resistor, 8.45 k Ohm 1%, 1/4W 103-8454 1
R119 Resistor, 1.62 k Ohm 1%, 1/4W 103-1624 1
R120 Resistor, 5,90 k Ohm £1%, i/4W 103-5904 1
R121 Resistor, 24.9 k Ohm +1%, 1/4¥ 103-2495 1
R122,R123 Resistor, 10 Ohm +5%, 1/4W 100-1023 2
R124 Potentiometer, 1 k Ohm %10%, 1/2W 175-1034 1
R125 Potentiometer, 5 k Ohm +10%, 1/2W 177-5044 1
R126 Resistor, 7,68 k Ohm +1%, 1/4W 103-7684 1
R127 Resistor, 8.45 k Obm +i%, 1/4W 103-8454 1
R128 THRU Resistor, 10.0 k Ohm 1%, 1/4W 100-1051 3
R130

R131,R132 Resistor, 10 Ohm +5%, 1/4W 100-1023 2
R133 Potentiometer, 5 k Ohm 10%, 1/2W 177-5044 1
R134 Resistor, 13.4% k Ohm £1%, 1/4W 103-1375 1
R135 Resistor, 6.65 k Ohm 1%, 1/4W 103-6641 1
R136 Resistor, 6.98 k Ohm +1%, 1/4W 103-6984 1
R137,R138 Resistor, 10 Ohm +5%, 1/4W 100-1023 2
R139 Resistor, 15 k Ohm 5%, 1/4W 100-1553 1
R140 Potentiometer, 5 k Ohm *10%, 1/2W 177-5044 1
R141,R142 Resistor, 10.0 k Ohm 1%, 1/4W 100-1051 2
R143 Resistor, 47 Ohm 5%, 1/4W 100-4723 1
R144 ,R145 Resistor, 5.6 k Ohm 45%, 1/4&W 100-5643 2
R146 Resistor, 3.3 k Ohm 5%, 1/4W 100-3343 1
R147,R148 Resistor, B.2 k Ohm £5%, 1/4W 100-8243 2
R149 Resistor, 3,3 k Ohm 5%, 1/4W 100-3343 1
R150 Resistor, 11.8 k Ohm +1%, 1/&W 103-1151 1
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TABLE -5, FS=30 LOW-PASS FILTER CIRCUIT BOARD ASSEMBLY - 917-0102

{Sheet 2 of 2)

REF. DES, DESCRIPTION PART NO. QTY.
R151 Resistor, 16.9 k Ohm 1%, -1/4%W 103-1695 1
R201 Resistor, 11.8 k Ohm +1%, 1/4W 103-1151 1
R202 Resistor, 5,90 k Ohm 1%, 1/4W 103-5904 1
R203 Resistor, 8.45 k Ohm +1%, 1/4W 103-8454 1
R204 Resistor, 1.65 k Ohm +1%, 1/4W 103-~1641 1
R205 Resistor, 21.5 k Ohm 1%, 1/4W 103-2151 1
R206,R207 Resistor, 10 Ohm 5%, 1/4W 100-1023 2
R208 Potentiometer, 1 k Ohm +10%, 1/24 175-1034 1
R209 Potentiometer, 5 k Ohm 210%, 1/2W 177-5044 1
R210 Resistor, 5.90 k Ohm +1%, 1/4¥ 103-5904 1
R211 Resistor, 5,76 k Ohm 1%, 1/4¥ 103-5764 1
R212 THRU Resistor, 10.0 k Ohm 1%, 1/4W 100-1051 3
R214
R215,R216 Resistor, 10 Ohm +5%, 1/4W 100-1023 2
R217 Resistor, 16.9 k Ohm 1%, 1/4W 103-1695 1
R218 Resistor, 8.45 k Ohm £1%, 1/4W 103-8454 1
R219 Resistor, 1.62 k Ohm %1%, 1/4W 103-1624 1
R220 Resistor, 5.90 k Ohm 1%, 1/4W 103-5904 1
R221 Resistor, 24.9 k Ohm 1%, 1/4W 103-2495 1
R222,R223 Resistor, 10 Ohm £5%, 1/4W 100-1023 2
R224 Potentiometer, 1 k Ohm +£10%, 1/2V 175-1034 1
R225 Potentiometer, 5 k Ohm +10%, 1/2W 177-5044 1
R226 Resistor, 7.68 k Ohm x1%, 1/4W 103~7684 1
R227 Resistor, B.45 k Ohm +1%, 1/4W 103-8454 1
R228 THRU Resistor, 10,0 k Ohm 1%, 1/4W 100-1051 3
R230
R231,R232 Resistor, 10 Ohm 5%, 1/44 100-1023 2
R233 Potentiometer, 5 k Ohm +10%, 1/2W 177-5044 1
R234 Resistor, 13.7 k Ohm 1%, 1/4W 103-1375 1
R235 Resistor, 6.19 k Ohm £1%, 1/4W 103-619% 1
R236 Resistor, 6,98 k Ohm %1%, 1/4W 103~6984 1
R237,R238 Resistor, 10 Ohm 5%, 1/4W 100-1023 2
R239 Resistor, 15 k Ohm +5%, 1/4W 100-1553 1
R240 Potentiometer, 5 k Ohm #£10%, 1/2W 177-5044 1
R241,R242 Resistor, 10.0 k Chm +1%, 1/4W 100~1051 2
R243 Resistor, 47 Ohm 5%, 1/4u 100-4723 1
R244 ,R245 Resistor, 5.6 k Ohm £5%, 1/4W 100-5643 2
R246 Resistor, 3.3 k Ohm 5%, 1/4W 100-3343 1
R247,R248 Resistor, 8.2 k Ohm £5%, 1/4W 160~8243 2
R249 Resistor, 3.3 k Chm £5%, 1/4W 100-3343 1
R250 Resistor, 11.8 k Ohm £1%, 1/4W 103-1151% 1
R251 Resistor, 16.9 k Ohm +1%, 1/4W 103-1695 1
R252 Potentiometer, 1 k Ohm +10%, 1/2W% 175-1034 1
Uil THRU Integrated Circuit, TLO72CP, Dual P-Channel JFET Input 221-0072 10
U105,u201 Operational Amplifier, 8-Pin DIP
THRU U205
XU101 THRU Socket, 8-Pin DIP 417-0804 10
XUt05,Xu201
THRU XU20%
———— Blank Circuit Board 517-0102 1

TABLE &-6., F5-30 CHASS1S AND RF INTERFACE FILTER ASSEMBLY - 950-0016

{Sheet 1 of 2)

REF. DES, DESCRIPTION PART NO, QTY.
c21 Capacitor, Mica, 390 pF 5%, 100V 0542-3922 1
c22 Capacitor, Mylar, 0.1 uF 210%, 100V (36-1053 1
€23 THRU Capacitor, Ceramic Feed-Thru, 1000 pF +20%, 500V 008~-1033 b
C26
€27 Capacitor Assembly, Kapton Feed-Thru, 100 pFr -—=- 1

Kapton Dielectric 409-1817 2

Nylon Insulator 4236007 1
28 Capacitor, Ceramic Feed-Thru, 1000 pF x20%, 500V 008-1033 1
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TABLE 6-6, FS-30 CHASSIS AND RF INTERFACE FILVER ASSEMBLY - 950-0016

{Sheet 2 of 2)

REF. DES, DESCRIPTION PART NO. QTY,
€85 Capacitor Assembly, Kapton Feed-Thru, 100 pF: -——- 1
Kapton Pielectric 409-1817 2
Nylon Insulator 423-6007 1
CB6 Capacitor, Ceramic Feed-Thru, 1000 pF £20%, 500V 008-1033 1
c87 Capacitor, Mica, 390 pF +5%, 100V 042-3922 1
C109 THRYU Capacitor, Mylar, 6.1 uf £10%, 100V 030-1053 5
c1is
C114 THRU Capacitor, Ceramic Feed-Thru, 1000 pF *20%, 500V 008-1033 10
€118,C122
THRU C126
C127 THRU Capacitor, Mylar, 0,1 uF 210%, 100V 030-1053 5
C13
C132 THRU Capacitor, Ceramic Feed-Thru, 1000 pF +20%, 500V 008-1033 4
C135
€161 Capacitor, Mylar, 0,1 uF +10%, 100V 030-1053 1
€163 Capacitor, Ceramic Feed-Thru, 1000 pF £20%, 500V 008-1033 1
Ci75 Capacitor, Electrolytiec, 22 uF, 50V 024-2274 1
FL2 Fused Power Cornector/Voltage Selector/EMI Filter, 120/240V 360-6504 1
J2,J9 Receptacle, BNC 417-0048 2
L10 THRU Ferrite Choke, 180 MHz, 2.5 Turns, Single Section 364-0002 7
Li5,L19 ~
P3 Plug, Housing, 14~Pin 417-1401 1
P11,P15 Plug, Housing, 8-Pin 417-0046 2
m—— Crimp Contacts for P3, P11, and P15 417-8766 31
P17 Receptacte, Housing, 4-Pin 418-0240 1
-—-- Crimp Contacts for P17 417-0053 i
R34 ,R35 Reststor, 604 Chm +1%, 1/4W 100-6031 2
R1%4 THRU Resistor, 1 k Ohm +1%, 1/4W 103-10k1 4
R197
R198 Resistor, 51.1 Ohm £1%, 1/4W 103-5112 1
R212 THRU Resistor, 1 k Ohm +1%, 1/4W 103~1081 4
R215
R236 Resistor, 470 Ohm £5%, 2W 130~4733 1
T Power Transformer, 115/230V, 50/60 Hz 376-0038 1
Dual 115V Primary: One Winding Tapped at 95V
Dual Secondary: 36,74 VCT @ 1.2A, 3.94V @ 0.7A
81 Barrier S5trip, 20 Terminals 412-0020 1
XF2 Fuse Clip 475-1001 2
ek Blank Circuit Board 519-0035 1
TABLE 6~7, FS-30 FRONT PANEL ASSEMBLY - 950-0017
REF. DES, DESCRIPTION PART NO. QTY.
———— Gray Display Window 467-1001-1 1
--—- Frosted Display Window 467-1002-1 1
- Gray Switch Cap 343-6402 5
——-- Biack Switch Cap 343-6501 2
TABLE 6-8., FS5-30 ACCESSORY KIT - 950-0018/959-0182
REF, DES, DESCRIPTION PART NO. QryY.
F1,F2 Fuse, MDL, 250V, 3/4A, Stow-Blow (for 120 Volt Operation) 334-0075 2
Fi,F2 Fuse, MPL, 250V, 3/8A, Stow-Blow (for 240 Volt Operation) 334-0375 2
e AC Line Cord, N,E.M,A, 3-Wire 5~15P North American Plug 682-0001 1
{for 120 Volt Operation)
——— AC Line Cord, CEE 7/7 3-Wire European Plug 682-0003 1
{for 240 Volt Operation)
- Output Cable, BNC Connectors, 30 inches {(76.2 cm} Tong 947-0020 1
- Plug, BNC &17-0205 2
- Adjustment Tool 407-0186 i
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PRODUCT WARRANTY

LIMITED ONE YEAH

White this warranty gives you specific legal rights, which terminate one (1) vear {6 months on turntable motors)
from the date of shipmeni, you may also have other rights which vary from state to state. )

Broadcast Elscironics, inc. (*BE"), 4100 North 24th Street, P, O. Box 3606, Quincy, Hinois 62305, hereby warranis
cartridge machines, consoies, transmitters and other new Equipment manufactured by BE against any defects in
material or workmanship at the time of delivery thereof, thal develop under normal use within a period of one (H
year (8 months for turntable motors) trom the date of shipment. Other manufacturers' Egquipment, if any, shall carry
only such manufacturers’ standard warranty. This warranty exiends to the original user and any subsequen! purchaser
during the warranty period. BE's sole responsibilly with respect to any Equipment or parls not conforming to this
warranty is 1o replace such equipment or parts upon the return thereo! F.OB. BE's factory or authorized repair
depot within the period aforesaid.

In the event of replacement pursuant to the foregaing warranty, only the unexpired portion of the warranty from
the fime of the original purchase will remain in effect for any such replacement. However, the warranty period will
pe exiended for the length of time thal the original user is without the services of the Equipment due to is being
serviced pursuant to this warranty. The terms of the foregoing warranty shall be null and void if the Eguipment
has been altered o repaired without specific written authorization of BE, or if Equipment Is cperated under environ-
mental conditions of circumnstances other than those specifically described in BE's product literature or instruction
manual which accompany the Eguipment purchased. BE shall not be liable for any expense of any nature whatsoever
incurred by the original user without prior written consent of BE.

BE shall not be lizble to the original user for any and all incidental or consequential damages for breach of either
expressed or implied waranties. However, some states do not allow the exclusion or limitation of incidental or conse-
guential damages, so the above limitation or exclusion may not apply to you. Al express and implied warranties
shall terminate at the conclusion of the perlod set forth herein.

Except as sel forth herein, and except as to iile, there are no warranties, or any affirmations of fact or promises
by BE, with reference to the Equipment, or 1 merchantability, filness for a particular application, signal coverage,
infringement, or olherwise, which extend beyond the description of the Equipment in BE's product literalure of instruc-
tion manual which accompany the Equipment. Any card which is enclosed with the Equipment will be used by BE
for survey purposes only.

BROADCAST ELECTRONICS, INC,
4100 North 24th Strees, P. O. Box 3606, Quincy, llinois 82305
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