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Returns And Exchanges

Damaged or undamaged equipment should not be returned unless written approval
and a Return Authorization is received from HARRIS CORPORATION, Broadcast
Communications Division. Special shipping instructions and coding will be provided
to assure proper handling. Complete details regarding circumstances and reasons
for return are to be included in the request for return. Custom equipment or special
order equipment, that is not defective, is not returnable. In those instances where
return or exchange of equipment is at the request of the customer, or convenience
of the customer, a restocking fee will be charged. All returns will be sent freight
prepaid and properly insured by the customer. When communicating with HARRIS
CORPORATION, Broadcast Systems Division, specify the HARRIS Order Number
or Invoice Number.

Unpacking
Carefully unpack the equipment and preform a visual inspection to determine that
no apparent damage was incurred during shipment. Retain the shipping materials
until it has been determined that all received equipment is not damaged. Locate
and retain all PACKING CHECK LISTs. Use the PACKING CHECK LIST to help
locate and identify any components or assemblies which are removed for shipping

and must be reinstalled. Also remove any shipping supports, straps, and packing
materials prior to initial turn on.

Technical Assistance

HARRIS Technical and Troubleshooting assistance is available from HARRIS Field
Service during normal business hours (8:00 AM - 5:00 PM Central Time). Emer-
gency service is available 24 hours a day. Telephone 217/222-8200 to contact the
Field Service Department or address correspondence to Field Service Department,
HARRIS CORPORATION, Broadcast Communications Division, P.O. Box 4290,
Quincy, lllinois 62305-4290, USA. The HARRIS factory may also be contacted
through a FAX facility (217/221-7096).

Replaceable Parts Service

Replacement parts are available 24 hours a day, seven days a week from the
HARRIS Service Parts Department. Telephone 217/222-8200 to contact the service
parts department or address correspondence to Service Parts Department, HAR-
RIS CORPORATION, Broadcast Communications Division, P.O. Box 4290, Quincy,
lllinois 62305-4290, USA. The HARRIS factory may also be contacted through a
FAX facility (217/221-7096) or e-mail at TSUPPORT@HARRIS.COM.

NOTE
The # symbol used in the parts list means used with (e.g. #C001 = used with C0O01).



MANUAL REVISION HISTORY

TV-60UM
888-2326-XXX

REV. # DATE ECN # PAGES AFFECTED
001-A July 1991 Eng Request |Replaced Title Page, Table of Contents, 3-1 to 3-12, 3-21 to 3-28, all
of sections 4 and 5, 6-5, 6-6, & 8-1. Deleted page 6-7.
Added MRH-1/MRH-2
002 August 1991 37235 Replaced Title Page, MRH-1/MRH-2, and 7-25 to 7-32
002-A Sept. 1991 | 37253 Replaced Title Page, MRH-1/MRH-2, and all of Section VII
002-B Oct. 1991 37504 Replaced Title Page, MRH-1/MRH-2, and 7-5, 7-6, 7-25, & 7-26
002-C Dec. 1991 35538 Replaced Title Page, MRH-1/MRH-2, and 7-3 to 7-8
002-D Jan. 1992 37666 Replaced Title Page, MRH-1/MRH-2, and 5-1
002-E June 1992 37822 Replaced Title Page, MRH-1/MRH-2 and 7-3 to 7-6
002-F June 1992 37791 Replaced Title Page, MRH-1/MRH-2 and 7-39 & 7-40
002-G June 1992 37626 Replaced Title Page, MRH-1/MRH-2 and 7-15 & 7-16
002-H Aug. 1993 37974 Replaced Title Page, MRH-1/MRH-2 and page 4-3
002-J May 1994 38994 Replaced Title Page, MRH-1/MRH-2, and all of Section VII
002-K Feb. 1995 39744 Replaced Title Page, MRH-1/MRH-2, and pages 7-3 & 7-4
002-M Mar. 1995 39515 Replaced Title Page, MRH-1/MRH-2, and page 3-6
002-N Nov. 1995 40053 Replaced Title Page, MRH-1/MRH-2, and pages 7-18 & 7-19
002-P 08-19-96 40042 Replaced Title Page, MRH-1/MRH-2, and pages 7-3 & 7-4

888-2326-002




ARNING

THE CURRENTS AND VOLTAGES IN THIS EQUIPMENT ARE DANGEROUS. PER-
SONNEL MUST AT ALL TIMES OBSERVE SAFETY WARNINGS, INSTRUCTIONS
AND REGULATIONS.

This manual is intended as a general guide for trained and qualified personnel who are aware of the dangers inherent in
handling potentially hazardous electrical/electronic circuits. It is not intended to contain a complete statement of all safety
precautions which should be observed by personnel in using this or other electronic equipment.

The installation, operation, maintenance and service of this equipment involves risks both to personnel and equipment, and
must be performed only by qualified personnel exercising due care. HARRIS CORPORATION shall not be responsible for
injury or damage resulting from improper procedures or from the use of improperly trained or inexperienced personnel
performing such tasks.

During installation and operation of this equipment, local building codes and fire protection standards must be observed.
The following National Fire Protection Association (NFPA) standards are recommended as reference:

- Automatic Fire Detectors, No. 72E
- Installation, Maintenance, and Use of Portable Fire Extinguishers, No. 10

- Halogenated Fire Extinguishing Agent Systems, No. 12A

ARNING

ALWAYS DISCONNECT POWER BEFORE OPENING COVERS, DOORS, ENCLO-
SURES, GATES, PANELS OR SHIELDS. ALWAYS USE GROUNDING STICKS AND
SHORT OUT HIGH VOLTAGE POINTS BEFORE SERVICING. NEVER MAKE IN-
TERNAL ADJUSTMENTS, PERFORM MAINTENANCE OR SERVICE WHEN ALONE
OR WHEN FATIGUED.

Do not remove, short-circuit or tamper with interlock switches on access covers, doors, enclosures, gates, panels or shields.
Keep away from live circuits, know your equipment and don’'t take chances.

ARNING

IN CASE OF EMERGENCY ENSURE THAT POWER HAS BEEN DISCONNECTED.

ARNING

IF OIL FILLED OR ELECTROLYTIC CAPACITORS ARE UTILIZED IN YOUR
EQUIPMENT, AND IF A LEAK OR BULGE IS APPARENT ON THE CAPACITOR
CASE WHEN THE UNIT IS OPENED FOR SERVICE OR MAINTENANCE, ALLOW
THE UNIT TO COOL DOWN BEFORE ATTEMPTING TO REMOVE THE DEFEC-
TIVE CAPACITOR. DO NOT ATTEMPT TO SERVICE A DEFECTIVE CAPACITOR
WHILE IT IS HOT DUE TO THE POSSIBILITY OF A CASE RUPTURE AND SUB-
SEQUENT INJURY.

Rev. A: July 1991 888-2326-001 [
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SAFETY PRECAUTIONS TO OBSERVE WHILE TROUBLESHOOTING

Read safety warning and first aid information before proceeding.

WARNING: Use breakers or disconnect switches to remove all primary power to transmitter and peripheral equipment
before opening enclosures, or removing any panel or shield.

Do not rely on internal contactors, relays, interlocks, or switching devices to remove all dangerous voltages.

Use grounding stick to discharge high voltage points before touching any points within the enclosure.

If avoltage reading or waveform analysis is required, route test leads through an opening in the cabinet to the desired
measurement point. Secure leads away from any circuit with voltages beyond the break down point of their insulation
or the isolation rating of the measuring device. Do not hold any measuring device in your hand while the equipment is
energized. Securely ground the chassis of any scope, analyzer, or other test equipment.

Close cabinet doors and replace all panels before applying power and taking readings.

Do not attempt measurement of any circuits of transmitter sub-assembly with chassis floating at high voltage (i.e. DC
filament assembly, rectifiers, lon-Pump power supply, or Pulser) while the beam supply is energized.

After taking reading, use breakers or disconnect switches to again remove al primary power to transmitter and periph-
eral equipment before opening enclosure where test leads were routed or connected. Use grounding stick to discharge
all high voltage points and points where test leads are attached before touching any points or removing test leads.

i 888-2326-001 Rev. A: July 1991
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TREATMENT OF ELECTRICAL SHOCK

1. IF VICTIM IS NOT RESPONSIVE FOLLOW THE A-B-CS OF BASIC LIFE SUPPORT.

PLACE VICTIM FLAT ON HIS BACK ON A HARD SURFACE

@ AIRWAY

[F UNCONSCIOUS.
OPEN AIRWAY

LIFT UP NECK

PUSH FOREHEAD BACK

CLEAR OUT MOUTH IF NECESSARY
OBSERVE FOR BREATHING

CHECK
CAROTID PULSE

BREATHING

IF NOT BREATHING,
BEGIN ARTIFICIAL BREATHING

TILT HEAD
PINCH NOSTRILS
MAKE AIRTIGHT SEAL

4 QUICK FULL BREATHS

REMEMBER MOUTH TO MOUTH
RESUSCITATION MUST BE
COMMENCED AS SOON AS POSSIBLE

@ CIRCULATION

DEPRESS STERNUM 1 1/2 TO 2 INCHES

APPROX. RATE
OF COMPRESSIONS < 15 COMPRESSIONS
IF PULSE ABSENT.

BEGIN ARTIFICIAL §‘% --80 PER MINUTE (2 QUICK BREATHS

OF COMPRESSIONS < 5 COMPRESSIONS

PRESS uzlt.ﬁ
CIRCULATION /A%M%h APPROX. RATE

--60 PER MINUTE (1 BREATH

ONE RESCUER

TWO RESCUERS <

NOTE: DO NOT INTERRUPT RHYTHM OF COMPRESSIONS
WHEN SECOND PERSON IS GIVING BREATH

CALL FOR MEDICAL ASSISTANCE AS SOON AS POSSIBLE.

2. IF VICTIM IS RESPONSIVE.
KEEP THEM WARM

LOOSEN THEIR CLOTHING

A.
B. KEEP THEM AS QUIET AS POSSIBLE
C
D

A RECLINING POSITION

Rev. A: July 1991
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FIRST-AID
Personnel engaged in the installation, operation, maintenance or servicing of this equipment are urged to become familiar with
first-aid theory and practices. The following information is not intended to be complete first-aid procedures, it is a brief and is
only to be used as a reference. It is the duty of all personnel using the equipment to be prepared to give adequate Emergency
First Aid and thereby prevent avoidable loss of life.

Treatment of Electrical Burns

1. Extensive burned and broken skin

a.  Cover areawith clean sheet or cloth. (Cleanest available cloth article.)

b. Do not bresk blisters, remove tissue, remove adhered particles of clothing, or apply any salve or ointment.
c.  Treat victim for shock as required.

d. Arrange transportation to a hospital as quickly as possible.

e. If aamsor legs are affected keep them elevated.

NOTE
If medical help will not be available within an hour and the victim is
conscious and not vomiting, give him a weak solution of salt and soda: 1
level teaspoonful of salt and 1/2 level teaspoonful of baking soda to each
quart of water (neither hot or cold). Allow victim to sip slowly about 4
ounces (a half of glass) over a period of 15 minutes. Discontinue fluid if
vomiting occurs. (Do not give acohal.)

2.  Lesssevereburns- (1st & 2nd degree)

a  Apply cool (not ice cold) compresses using the cleanest available cloth article.

b. Do not break blisters, remove tissue, remove adhered particles of clothing, or apply salve or ointment.
c. Apply clean dry dressing if necessary.

d. Treat victim for shock as required.

e.  Arrange transportation to a hospital as quickly as possible.

f.  If aamsor legs are affected keep them elevated.

REFERENCE:
ILLINOIS HEART ASSOCIATION
AMERICAN RED CROSS STANDARD FIRST AID AND PERSONAL SAFETY MANUAL (SECOND
EDITION)

iv 888-2326-001 Rev. A: July 1991
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SECTION |
GENERAL DESCRIPTION

1.1. PURPOSE OF EQUIPMENT

The TV 60UM UHF TELEVISION TRANSMITTER (TV
60UM) is designed to operate on any of the UHF channels,
470-806 MHz, and provide 60 kW peak power visual output
with up to 12 kW average power aural output. Utilizing inter-
mediate frequency low-level modulation, the transmitter main-
tains ahigh degree of stability and linearity. Through the use of
self monitoring and remote control circuits, the equipment
providesreliable attended or unattended continuous operation.

The TV 60UM may be ordered with an RF system for com-
bining visual and aural power. A typical RF system contains a
waveguide notch diplexer equipped with aural notch detuners
for emergency multiplex operation, acoaxial 7-port patch panel
that providestest mode versiltility, and awater-glycol test load.

1.2. DOCUMENTATION PROVIDED
The following subassembly technical manuals are provided
with the TV 60UM TELEVISION TRANSMITTER:

Subassembly Manual Number
IPA Cabinet 988 2264 001
Visual Exciter 988 2265 001
Aura Exciter 988 1903 001
Notch Diplexer Equalizer 988 1150 001
Heat Exchanger 988 2324 001
24/26V Ferro-Resonant PS 988 2261 001

1.3. TRANSMITTER DESCRIPTION

1.3.1. GENERAL

The TV 60UM ishoused in four metal cabinets (Figure 1-1).
ThelPA CABINET (left cabinet) containsboth visual and aural
exciters and the IPA. The VISUAL AMPLIFIER CABINET
(second from the left) contains the visua klystron and it's
support circuitry. Third from theleftisthe CONTROL CABI-
NET that contains klystron collector voltage and current me-
tering circuits, the circuitry to facilitate remote control, low
voltage power supplies, and the beam power supply control
circuits. Each klystron's cathode and collector potentials are
supplied by separate high voltage DC BEAM POWER SUP-
PLIES. Klystron collector cooling is provided by atwo stage
liquid cooling system. Klystron body and magnet are cooled by
a blower in each amplifier cabinet. Primary ac power for the
transmitter and beam power supplies is controlled by each
LINE CONTROL CABINET.

1.3.2. FUNCTIONAL DESCRIPTION

Figure 1-2 is a Simplified Block Diagram of the transmitter
system.

A video signal applied to the transmiter input is first passed
through the Notch Diplexer Equalizer where group delay error
caused by the Notch Diplexer is pre-corrected. Following the
equalizer, the video signal is pre-corrected by a Luminance
Linearity Corrector before being sent to the visual exciter. The
luminance corrector compensates for low frequency non-
linearity in the system.

In the Visual Exciter, the video input signal is clamped to the
back porch and corrected for differential phase. Also, circuits
in the video portion of the visual exciter derive information
from the video signal that lead to operation and timing of the
Annular Ring Pulser and the circuit that corrects for incidental
phase modulation distortion that occurs during pulsing. The
video signal then amplitude modulatesa 37 MHz IF carrier in
a double balanced mixer. The modulated IF signal is group
delay corrected (caused by the visual klystron), vestigial side-
band filtered with a SAW filter, and linearity corrected. The
modulated IF signal is converted to final frequency by mixing
it in another double balanced mixer with a highly stable fre-
guency developed from acrysta oscillator. Theresultisafully
processed on-channel signal that is linearly amplified to a 500
mw level before leaving the exciter. An AGC loop within the
exciter maintains power level stability.

Modulation of the Aural Exciter can originate from two
different sources. The first is a 600 ohm balanced monaural
audio signal that is pre-emphasized in the exciter before being
applied to the FM modulator. The second modulation source
isin the form of a wideband unbalanced input that accepts a
stereo compositesignal. Theaudio signal frequency modul ates
a32.5 MHz oscillator (4.5 MHz from the visual |F frequency).
In order to maintain frequency stability, the modulated oscilla-
tor is phase locked to a crystal controlled reference oscillator.
The output of the modulated oscillator is converted to final
frequency by mixing its output with a sample of the crystal
sourced reference frequency developed in the Visual Exciter.
The resulting on-channel modulated signal is amplified to the
500 mw level before leaving the Aural Exciter.

Following the excitersisthe Emergency Multiplex circuit that
can be involked if the aural amplification chain fails. This
circuit combinestheaural and visual exciter outputsand directs
them to the visual amplification chain. Thiscircuit isused in
conjunction with notch diplexer cavity detuning mechanisms,
diplexer bypass switching systems, or manual diplexer bypass
patching systems to avoid filtration of the aural signal in the
diplexer during multiplex operation.

Thevisua linear high power amplification chain beginswith
the visual IPA. Because the Annular Ring Pulser reduces
klystron beam current during the video portion of the picture,
klystron power gain is reduced. Up to 80 watts of blanking
level drive power may be required to drive the klystron to full
power. Drivepower isprovided by the solid state | PA amplifier
assembly. The IPA is configured in severa different ways,
depending upon operating channel. Anindependant AGC sys-
tem around the IPA maintains its ampltitude stability over a
wide range of ambient temperatures.

The aural klystron requires up to 10 watts of power to fully
saturate the klystron. Normal operation requires approxi-
mately 6 watts. The aural exciter output is amplified to this
level by the aural 1PA.

Identical four cavity depressed collector klystronsareused for
both visual and aural service. High power amplification of the
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visual signal is accomplished by using multiple resonant cavi-
ties to velocity modulate the klystron beam at an RF rate.
Maximum klystron efficiency is realized by limiting the
klystron DC input power to the power required at any given
moment dictated by the RF signal amplitude. Thisis done by
utilizing the depressed collector techniquesalong with increas-
ing klystron beam current only during sync pulses with the
Annular Ring Pulser.

An extensive control system provides monitoring and protec-
tion for the klystrons. Klystron support equipment such as
filament power supplies, ion pump power supplies, Annular
Ring Pulser (visua only), magnet and refocus coil power
supplies, beam supply and cooling system make up themajority
of the transmitter hardware.

Two multiphase high voltage power supplies, one for each
klystron, provide cathode and collector potentials.

Klystron liquid cooling is provided by a two stage heat
exchanger system. A closed high purity water system coolsthe
klystron collectors. Thewater system isequipped withitsown
continuous cleaning system that maintains or even improves
water purity during transmitter operation. Heat from the pure
water system is transferred to the second stage of the heat
exchanger system which usesawater-glycol mixtureasaliquid
medium. The second stage transfers heat to an outside liquid
to air heat exchanger that dissipates the heat directly into the
atmosphere. The secondary loop can also be used to cool the
station test load.

Low pass filters at the klystrons output attenuate any har-
monic content in the signal s before the aural and visual signals
are combined in the notch diplexer. Asshown in Figure 1-2, a
7-port patch panel is often used asaconvenient way of connect-
ing either klystron or the output of the diplexer to atest load.

1.4. SPECIFICATIONS

Refer to Table 1-1 for transmitter performance specifications,
AC power requirements, environmental requirements, and
physical characteristics.

NOTE
Specifications subject to change without notice.

1.5. COOLING & VENTILATING EQUIPMENT

15.1. GENERAL INFORMATION

It is necessary that the building be air conditioned or fan
ventilated to maintain the room temperature below 50°C
(122°F). Thetotal heat dissipated by the transmitter and water
linesis approximately 30,000 BTU per hour. Heat given off by
additional electronic equipment located in thetransmitter room
will incresse the total room heat load and must be considered
in the room cooling design. Transmitter room cooling or
ventilating equipment is not supplied with the transmitter.

1.6. EQUIPMENT SUPPLIED
Refer to Table 1-2 for alisting of the basic transmitter major
equipment supplied.

Table 1-2. Listing of Major Equipment Supplied

DESCRIPTION

QUANTITY

COMMENTS

VISUAL AMPLIFIER CABINET

1

AURAL AMPLIFIER CABINET

CONTROL CABINET

IPA CABINET

VISUAL EXCITER

AURAL EXCITER

BEAM POWER SUPPLY

LINE CONTROL CABINET

PUMP MODULE

ELECTRICAL INSTALLATION MATERIALSKIT

SEE SECTION VII FOR CONTENTS

PLUMBINGKIT

Rk [(PININ|RPRP P[P~

SEE SECTION VIl & DWG 843-5123-097 FOR
CONTENTS
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Table 1-1. Specifications

|SYSTEM M/NTSC

‘SYSTEMS B/PAL, B/SECAM

VISUAL PERFORMANCE

VISUAL POWER OUTPUT

60kW Peak. (At diplexer output)

60kW Peak (At diplexer output)

RF LOAD IMPEDANCE

50 ohms, Cabinet connector 3-1/8" EIA.

50 ohms, Cabinet connector 3-1/8" EIA.

Diplexer output connector 6-1/8" EIA.

Diplexer output connector 6-1/8" EIA

FREQUENCY RANGE

470-806MHz (Channels 14-69).

470-854MHz (Channels E21-E68)

CARRIER FREQUENCY STABILITY
(€0)

+/-500Hz (Maximum variation over 30
days).

+/-500Hz (Maximum variation over 30
days).

REGULATION OF OUTPUT POWER

3% or lessrelative to peak sync.

3% or lessrelative to peak sync.

VARIATION OF OUTPUT 3% or less. 3% or less.

VISUAL SIDEBAND RESPONSE (2) -3.58MHz -42dB or better |-4.43MHz -30dB or better

(At output of optional Harris supplied -1.25MHz to -4.25MHz  -20dB or better |-1.25MHz and lower -20dB or better

notch diplexer) -0.75MHz to +3.58MHz  +/-0.5dB -0.75MHz to +4.43MHz  +/-0.5dB
+4.18MHz 0to-2.5dB +5.0MHz 0to-2.5dB
+4.50MHz to 7.75MHz  -40db or better |+5.5MHz -30dB or better

FREQUENCY RESPONSE vs BRIGHT- |+/-0.75dB. +/-0.75dB.

NESS (3)

MODULATION CAPABILITY 0%. 0%.

DIFFERENTIAL GAIN (4) 0.5dB or better. 0.5dB or better.

DIFFERENTIAL PHASE (4) 3° or better. 3° or better.

INCIDENTAL CARRIER PHASE
MODULATION (4)

+/-2.0° or better relative to blanking.

+/-2.0° or better relative to blanking.

LUMINANCE NON-LINEARITY (5)

1.0dB or better.

1.0dB or better.

SIGNAL TO NOISE

Total random and periodic noise un-
weighted

-55dB RM S or better relative to sync
peak.

-55dB RMS or better relative to sync
peak.

leading/trailing edge.

2t K-FACTOR 2% Maximum. 2% Maximum.
20t GAIN AND DELAY RESPONSE 3% or lesstotal baseline distortion. 3% or less total baseline distortion.
SYNC OVERSHOOT 5% or less within +/-300nS of 5% or less within +/-300nS of

leading/trailing edge.

EQUIVALENT ENVELOPE DELAY 0.2t0 2.1MHz +/-40nS | Transmitter supplied with receiver
equalizer compliant with CCIR Report
624, Figure 3, curve A or B.
(Referenced to FCC standard curve) at 3.58MHz +/-30nS
at 4.18MHz +/-60nS

VIDEO INPUT LEVEL

0.7 to 2.0 volts, 75 ohm, -36dB return
|oss.

0.7 to 2.0 volts, 75 ohm, -36dB return
|oss.

HARMONIC RADIATION & SPURI-
OUSEMISSION

-60dB relative to peak of sync.

-60dB relative to peak of sync.

(Beyond +/-3MHz of channel edge)

AURAL PERFORMANCE

1-4
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Table 1-1. Specifications (Continued)

SYSTEM M/NTSC

SYSTEMSB/PAL, B/SECAM

AURAL POWER OUTPUT

12kW. (At diplexer output)

12kW. (At diplexer output)

RF LOAD IMPEDANCE

50 ohms, Cabinet output connector 3-
1/8" EIA.

50 ohms, Cabinet output connector 3-
1/8" EIA.

FREQUENCY STABILITY

+/-20Hz. (Relative to 4.5MHz visual
frequency offset.

+/-20Hz. (Relative to 5.5MHz visud
frequency offset)

MODULATION CAPABILITY

+/-120kHz peak deviation.

+/-120kHz peak deviation.

STEREO PERFORMANCE (At +/-
75kHz deviation)

INPUT LEVEL

1 volt RMS, nominal.

1 volt RMS, nominal.

INPUT IMPEDANCE

75 ohms unbalanced.

75 ohms unbalanced.

FREQUENCY RESPONSE

+/-0.15dB, 50Hz to 50kHz.

+/-0.15dB, 50Hz to 50kHz.

+/-0.5dB, 50kHz to 110kHz.

+/-0.5dB, 50kHz to 110kHz.

FM NOISE

-70dB or beter after de-emphasis.

-70dB or better after de-emphasis.

DISTORTION (THD)

1% or less 50Hz to 15kHz.

1% or less 50Hz to 15kHz.

2% or less 15kHz to 50kHz.

2% or less 15kHz to 50kHz.

DISTORTION (IMD)

2% or less (SMPTE 4:1)

2% or less (SMPTE 4:1)

STEREO SEPARATION (Equivalent
mode)

40dB or better, 50Hz to 15kHz.

40dB or better, 50 Hz to 15kHz.

CROSSTALK (Stereo or Mainto SAP)

45dB or better, 50Hz to 15kHz.

45dB or better, 50 Hz to 15kHz.

MONAURAL PERFORMANCE

(At +/-25kHz deviation)

(At +/-50kHz deviation)

INPUT LEVEL

+10dBm nominal (adjustable).

+10dBm nominal (adjustable).

INPUT IMPEDANCE

600 ohms, balanced.

600 ohms, balanced.

PRE-EMPHASIS

75uS, or flat; selectable.

50uS, or flat; selectable.

FREQUENCY RESPONSE

+/-0.5dB, 30Hz to 15kHz.

+/-0.5dB, 30Hz to 15kHz.

DISTORTION (THD)

0.5% or less, 30Hz to 15kHz, after de-
emphasis.

0.5% or less, 30Hz to 15kHz, after de-
emphasis.

FM NOISE

-60dB or better, after de-emphasis.

-60dB or better, afte de-emphasis.

AM NOISE

-55dB relative to 100% modul ation.

-55dB relative to 100% modul ation.

AM SYNCHRONOUS NOISE

-40dB or better, relative to 100%
amplitude mod.

-40dB or better, relative to 100%
amplitude mod.

SCA (2 INPUT), INPUT LEVEL

1 volt RMS, nominal (adjustable)

1 volt RMS, nominal (adjustable)

IMPEDANCE

75 ohms, unbal anced.

75 ohms, unbalanced.

FREQUENCY RESPONSE

+/-1dB 20kHz to 110kHz.

+/-1dB 20kHz to 110kHz.

SERVICE CONDITIONS

888-2326-001

WARNING: Disconnect primary power prior to servicing.

1-5



Table 1-1. Specifications (Continued)

SYSTEM M/NTSC

SYSTEMSB/PAL, B/SECAM

AMBIENT TEMPERATURE RANGE
(6)

+2° t0 50°C (+36° to +122°F).

+2° t0 50°C.

AMBIENT HUMIDITY RANGE

0% to 95% relative humidity, non-
condensing.

0% to 95% relative humidity, non-
condensing.

ALTITUDE

Sealevel to 7,500ft.

Sealevel to 2,286m.

PHYSICAL AND MECHANCICAL DI-
MENSIONS

TRANSMITTER: 126"W x 74"D X
73.5"H.

TRANSMITTER: 320cm W x 188cm D
X 187cm H.

Weight: 5000 Ibs.

Weight: 2,268Kkag.

(2) POWER SUPPLY: 52"W x 68"D x
67.5"H.

POWER SUPPLY: 132cm W x 178cm D
X 171cm H.

Weight: 7,100Ibs. each.

Weight: 3,220kg.

PUMP MODULE: 36"W x 61"D x 63"H.

PUMP MODULE: 91cm W x 155cm D
X 160cm H.

Weight: 1040Ibs. (Without coolant).

Weight: 472kg. (Without coolant).

FAN/COIL MODULE: 54"W x 106"D x
45"H.

FAN/COIL MODULE: 137cm W X
270cm D x 114cm H.

Weight: 800lbs. (Without coolant).

Weight: 363kg. (Without coolant).

(2) LINE CONTROL: 24"W x 24"D x
48"H.

LINE CONTROL: 61cm W x 61cm D x
122cm H.

Weight: 300lbs each.

Weight: 136kg.

ELECTRICAL REQUIREMENTS

460/480/500 volts, +/-5%, 3 phase, 60Hz.

380/400/415 volts, +/-5%, 3 phase, 50Hz.

POWER CONSUMPTION (Estimated)

90kW (10% Aural), 110kW (20% Aural)

90kW (10% Aural), 110KW (20% Aural).

NOTES:

(1) Afterinitial aging of 60 days.

(2) Response specified for transmitter operating into aresistive load of 1.05 VSWR or better.

(3) Measured using 20% p.p amplitude swept video modulation with pedestal set at black 10%, white 90% with reference grey
level 50%. All percentages relative to a blanking to white excursion.

peak.

(4) Measured with 5-step riser signal from 75% to to 12.5% of peak sync level. Sub-carrier modulation level 12.5% peak-to-

(5) Measured with 5-step riser signal. Test signal No. 3 CCIR REC 421-3.

(6) Derate 2°C per 1,000 feet (305 meters) altitude above sealevel.
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SECTION I
INSTALLATION

2.1. GENERAL

This section provides information and instructions necessary
for the installation of the HARRIS TV 60UM TELEVISION
TRANSMITTER. Guidelines in the form of installation in-
structions are given to minimize the installation time required.
Careand precautionary measuresare given to prevent problems
or injury from occurring during installation.

Probably the most important factorsin asuccessful, efficient,
and safe installation phase of anew transmitter is PLANNING
AND PREPARATION. Study equipment manuals beforehand
and become thoroughly familiar with the installation require-
ments for each piece of equipment.

When considering the sequence of events during an installa-
tion, it isimportant to approach the transmitter, its peripherals,
and the building as a system. “Typical” drawings will be used
as a references, but it must be assumed specia requirements
will cause deviations from the published installation drawings
in order to accommodate a particular configuration or building
requirement.

Plan the AUDIO AND VIDEO DISTRIBUTION SYSTEMS
ahead of time and draw schematics and/or wiring diagrams for
them. If possible, install them. Plan and, if possible, ingtdl the
MICROWAVE SYSTEM (if used). Plan the REMOTE CON-
TROL SYSTEM, if the plant will be so equipped. Know where
the remote equipment will mount and what parameters it should
monitor and what functionsit should control.

The TRANSMITTER EQUIPMENT installation phases
should be planned before the equipment arrives and a detailed
planworked out and written down. Assurethat it isknown what
installation equipment and materids HARRIS is supplying
with the transmitter and what equipment and materials the
station must supply. In general, a transmitter installation re-
quires that the following areas be addressed:

a Inanew instalation, WILL THE BUILDING/TRANS-
MITTER ROOM BE COMPLETED? Transmitting
equipment and any el ectroni c equipment can be damaged
or made inoperable by dust and dirt entering the equip-
ment. Even aplastic covering placed over the transmitter
rarely keeps out concrete dust and plaster dust created
from drywall installation. Interior walls should be in
place, ceiling work should be complete, concrete floors
should be aged and well sealed.

b. Inanewinstalation, WILL ELECTRICAL POWER BE
AVAILABLE WHEN NEEDED? Often transmitter in-
stallation and checkout isheld up because primary power
is not available for the transmitter.

c¢. Inanexisting facility, MUST AN EXISTING TRANS-
MITTER REMAIN ON THE AIR during installation of
the new equipment? Plan how this is to be done to
minimize off-air time.

d. STAGING AREA. An area should be chosen and set
asideto place all the boxes and crates that contain al the
smaller parts and assemblies not shipped attached to the
transmitter proper. A separate area should be used to

stage all installation materials (plumbing materials, wire,
conduit and accessories, loose hardware, etc.). Each
piece of equipment should be inspected for shipping
damage. Inventory all equipment and the contents of each
box and compare to the packing check list that comes
with the equipment.

e. UNLOADING. Will the proper lifting and moving
equipment be there when the truck containing the trans-
mitter arrives? Will there be enough workers there to
help?

f. EQUIPMENT PLACEMENT. Using a station layout
drawing, determine equipment placement AND IN
WHAT ORDER EQUIPMENT SHOULD BE SET IN
PLACE. If possible, lay out equipment location with
lines marked on the floor.

0. HANGING HARDWARE. Ensure that all pipe hangers,
conduit hangers, threaded rod, beam clamps, Unistrut
and unistrut hardwareis on site.

h. TOOLS. Ensure that all necessary tools will be on site
when needed. Make sure all tools are in good shape.
Check transmitter and other equipment technical manu-
als to see if any specialized tools are required. Make
arrangements to obtain them if necessary.

2.2. DELIVERY AND STORAGE

The TV 60UM is normally delivered with the larger units
mounted on shipping skids. Smaller componentsare shippedin
cardboard cartons. Any obvious damage should be noted at the
time of receipt and claimsfiled with the carrier.

In unloading the equipment, the receiver will require suitable
equipment capable of handling a 8,000 pound load (3629 kg).
Extreme care should be taken during the unloading operation
to prevent injury to personnel or damage to the equipment.

If storage of the equipment isto be made, all units except the
high voltage power supply require inside storage. Except for
the small cardboard cartons, stacking of items should not be
done. The storage area should be dry and clean.

2.3. RETURNS AND EXCHANGES

Damaged or undamaged equipment should not be returned
unless written approval and a Return Authorization isreceived
from HARRIS CORPORATION, Broadcast Division. Special
shipping instructions and coding will be provided to assure
proper handling. Completedetail sregarding circumstancesand
reasons for return are to be included in the request for return.
Custom equipment or special order equipment isnot returnable.
In those instances where return or exchange of equipment is at
the request of the customer, or convenience of the customer, a
restocking fee will be charged. All returnswill be sent freight
prepaid and properly insured by the customer. When commu-
nicating with HARRIS CORPORATION, Broadcast Division,
specify the HARRIS Order Number or Invoice Number.
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2.4. UNPACKING
The following guidelines are provided for ease of unpacking
the equipment.

24.1. HIGH VOLTAGE POWER SUPPLIES

Each high voltage power supply weighs approximately 7,100
pounds necessitating the use of suitable mechanical equipment.
Uselifting hooks provided on the power supply tank or fork lift
under unit.

24.2. HEAT EXCHANGER COMPONENTS
Using the fork lift or other suitable equipment and extreme
care remove the pump module, and fan unit from their skids.

24.3. TRANSMITTER CABINETS
Carefully remove cabinets from skids.

CAUTION

UNIT MUST NOT BE DROPPED. MAKE A RAMP TO ROLL UNIT
FROM SKID TO FLOOR.

Side panels and doors, if not already mounted on cabinet, are
wrapped in protective material. Do not useaknifeor other sharp
object to remove wrapping, as these tools may damage the
finish.

Cardboard cartons should be opened with the carton in the
proper position (note “UP” arrows on carton). Parts inside are
wrapped and extreme care must be taken when unwrapping
these parts so as not to drop or discard parts as waste.

24.4. PACKING CHECK LIST

A list of the items to be unpacked is given in the Packing
Check List provided with the transmitter. See Section V11 for a
list of the installation material normally supplied with the
transmitter.

25 EQUIPMENT PLACEMENT

251. TYPICAL STATION LAYOUTS

The recommended equipment placement depends somewhat
on the operating channel, especially if operation is to be at
channel 52 or higher. Refer to the typical station layout and
plumbing drawings. These drawings provide useful informa-
tion regarding floor plan, RF transmission line layout, and
plumbing for the cooling system.

252. BEAM SUPPLIES AND HEAT EXCHANGER FAN
MODULE
It is recommended that the beam power supplies and the heat
exchanger fan module be mounted on a concrete pad in a secure
areaoutsdethe building.

253. PUMP MODULE AND LINE CONTROL CABINETS
Place the Heat Exchanger Pump Module and Line Control
Cabinets according to the floor plan.

254. TRANSMITTER CABINETS
Refer to the typical station layout and proceed as follows:
a. Move the diplexer into the area in which it will be
installed.
b. Snapachaklineonthefloorwherethefront of thetransmitter
cabinets will rest. Also snap achak line on the floor where
oneend of thetranamitter cabinetswill ret.

¢. Begin moving each cabinet into place lining it up with
the chalk lines. It isagood ideato level each cabinet as
it is moved into its final position. Use small pieces of
sheet metal at each cabinet corner as leveling adjust-
ments.

d. Connect ground straps between each cabinet and install
the ground strap system in the transmitter room.

ENSURE GROUND STRAPS ARE CONNECTED BETWEEN
CABINETS, HIGH VOLTAGE POWER SUPPLIES, LINE CON-
TROL CABINETS, AND OTHER TRANSMITTING EQUIPMENT
AND THAT AT A CENTRAL POINT THE GROUND STRAPS ARE
BONDED TO STATION GROUND. AT A MINIMUM THE STRAPS
SHOULD BE BOLTED TOGETHER USING SEVERAL BOLTS
AND LARGE WASHERS AT EACH CONNECTION TO MAXIMIZE
THE SURFACE AREA OF THE STRAPS UNDER COMPRES-
SION. IT IS RECOMMENDED THAT THE CONNECTIONS ALSO
BE SOLDERED.

255. KLYSTRON UNCRATING AND ASSEMBLY

A chain hoist assembly is supplied to facilitatetheinstallation
of the klystron into the magnet/carriage assembly. Refer to the
station layout drawings for proper hoist installation height.

It may be desirable to check the quality of the vacuum inside
theklystronwhileitisstill inthecrate. Thisisdoneby applying
voltage to the klystron’s Vac-ion pump and measuring the
current being drawn by the pump. Refer to procedures provided
by the klystron manufacturer in Section I X.

CAUTION

THE KLYSTRON WEIGHS APPROXIMATELY 190 LBSBY ITSELF; 400
LBSWHEN THE WEIGHT OF THE SHIPPING FRAME ISINCLUDED.
THE LIFTING SUPPORT STRUCTURE MUST BE CAPABLE OF SUP-
PORTING THIS LOAD. THE SUPPORTING STRUCTURE MUST BE
STRONG ENOUGH TO SUPPORT A LOAD AT LEAST EQUAL TO
RATING OF THE HOIST (1 TON).

Follow closely the klystron manufacture's instructions in
Section X to unload the klystron from the shipping crate.

SeeFigure2-1. Ensurethat the orientation of theklystron into
the magnet structure is correct; otherwise the klystron magnet

VAC—ION PUMP
ATTACHED TO KLYSTRON

MULTI=PIN
CONNECTOR 7

ORIENT KLYSTRON SO
DISTANCE BETWEEN
MAGNET NUT & ELBOW
OF VAC—ION PUMP ®
IS APPROX 1/8 INCH

TOP OF KLYSTRON —_|
COLLECTOR TOP

VIEW

TOP OF MAGNET
ASSEMBLY \\

© @

L SWIVEL CASTORS UNDER l

THESE CORNERS OF THE
MAGNET ASSEMBLY

Figure 2-1. Klystron Orientation In Magnet Assembly
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assembly will not fitinto thetransmitter cabinet. Astheklystron
is being lowered into the magnet assembly, just before the
klystron seatsinto the magnet and the weight of theklystronis
still being supported by the hoist, rotate the klystron so the
tubing at the bottom of the Vac-ion pump iscloseto the magnet
post assembly nut (on the top of the magnet) as possible.

When the klystron is seated and oriented properly into the
magnet assembly, install ation of the cavities may begin. Metric
tools and metric hardware for cavity installation are provided
by the klystron supplier. Refer to the tube manufacturer’'s
assembly manual for specific procedures to use in unpacking
and assembling the klystron cavity circuits.

NOTE
It is be desirable to pre-tune the 4th cavity before fitting the
breakaway. Refer to tuning procedures in Maintenance Section.

CAUTION

THE ASSEMBLED KLYSTRON/MAGNET IS TOP HEAVY AND CAU-
TION SHOULD BE OBSERVED WHEN ROLLING IT ACROSS THE
FLOOR. THE AREA SHOULD BE SMOOTH AND FREE OF ANY DE-
BRISWHICH MIGHT INTERFERE WITH THE WHEELS AND CAUSE
THE KLYSTRON AND MAGNET TO TIP OVER.

The klystron/magnet assembly should be kept in a safe and
secure area until it is needed for final transmitter ingtallation. It
should be kept covered to prevent dust and dirt contamination.

It will be necessary to temporarily install the klystron/magnet
assembly intothe Amplifier Cabinet to determinetheheight and
centering of the RF transmission line breakaway.

25.6. TRANSMITTER TRANSMISSION LINE HEIGHT
ADJUSTMENT

a. Ingtal the top half of the rf breakaway in the cabinet.
Threaded rod supports it from three bolt holes in the
cabinet top mounting plate. See Figures 2-2 through 2-5.

b. For those amplifiers that will be connected to 6-1/8"
transmissionline, install a3-1/8" to 6-1/8" adaptor onthe
top half of the breakaway.

¢. Roall the klystron/magnet assembly temporarily into the
cabinet. Adjust the centering of the upper breskaway by
moving the support plate. Adjust the height of the bresk-
away 0 it mates with the lower section of the breakaway
(mounted on the klystron/magnet assembly) by adjusting
the nuts on the threaded rod supports. When properly ad-
justed, tighten the hardware on the support plate and
threaded rods.

d. Disengage the breakaway at its break-point by unbolting
the center conductor and remove the klystron/magnet
Assembly (with lower portion of breakaway) to a safe
area until construction is completed.

25.7. RF SYSTEM

Study the typical station layout drawings or custom layout
drawings before beginning installation of the RF system. The
horizontal and vertical placement of the RF system in relation
to the transmitter is crucial to the successful installation of the
interconnecting and antenna transmission lines.

If apatch pand (optiond) isto beinstalled, consider that for most
RF system designs, the minimum mounting height of the diplexer
isdictated by the mounting height of ahorizontally mounted patch

pand. The patch panel should be installed so it can be operated
from the floor, yet it should not be low enough to cause a hazard
in a high traffic area If the quantity of coaxiad ebows that
connect the pand to the diplexer isto be minimized, the diplexer
must be devated to exactly the distance equivaent to two leg
lengths of a 6-1/8" ebow. If the diplexer is to be mounted
higher, than it must be at least 6" higher than two elbow leg
lengths to accommodate the shortest length of 6-1/8" transmis-
son line possble. See Figure 2-9 to determine ebow leg
lengths.

Leg lengths of 3-1/8" elbows, minimum length of straight
pieces, and the length of 6-1/8" to 3-1/8" adapters al usually
used in the aural signal path also can influence diplexer height
and therefore should be taken into consideration.

Finally check to make sure that the patch panel mounting
location will not interfere with the clearance of the klystron
cabinets rear doors.

2.5.7.1. Diplexer Placement
Identify the diplexer visual input port on the layout drawing

and determineitslocation with respect tothetransmitter. Locate
the same point on the floor of the room and mark it.

Place the center sections of the diplexer on saw horses as
shown in Figure 2-6. Orient the section so the visual input of
the diplexer, when attached, will be closeto being directly over
the mark on the floor made previoudly. Install the proper 3dB
hybrid combiners to both ends of the center sections using
marking or labeling on the pieces as a guide. Alignment pins
are provided and should be used in diagona cornersto assure
proper seating of flanges. Tighten the bolts in the sequence
shown in Figure 2-7; then torque each to 15 Ft. Lbs. Position
thevisual input port of the assembled diplexer directly over the
mark on floor using a plumb bob. Also using the plumb bob,
locate the proper placement and install the all-thread rods from
the overhead support system. Locate the rods so they are
directly over the hanging brackets on the RF system. Raise the
diplexer using suitable hoists and pulleys. Level the diplexer
whenitsproper height isreached and it has been attached to the
all-thread rods.

NOTE
The length of the threaded rods hanging the diplexer should be
as short as possible to minimize objectionable lateral move-
ment. If the RF system equipment is to be supported from a
high ceiling, an intermediate metal frame grid should be con-
structed that hangs from the ceiling and in turn provides the
structure from which the RF system is suspended.

2.5.7.2. Installation of Optional Patch Panel
Set the patch panel and mounting frame on the floor under the

desired mounting position. Mount and position al-thread rods
directly overhead using the plumb bob. Raise the patch panel
and frame into position, level, and secure.

CAUTION

LEAVE PATCHES IN PLACE DURING INSTALLATION TO STIFFEN
AND SUPPORT THE PANEL.
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Figure 2-5. RF Transmission Line Breakaway Operation

LDJ u
2302-033

Figure 2-6. Dual Square Tee Section on Saw Horses

2.6. EQUIPMENT INTERCONNECTIONS

2.6.1. INTERCONNECTING TRANSMISSION LINE AND
WAVEGUIDE

Because of the relative routing inflexibility of transmission
line and waveguide connections and components, it is recom-
mended that transmitter to RF system transmission line be
installed before the plumbing and conduit are installed. This
will allow some movement of the RF system or the transmitter
cabinets for needed alignment, if necessary, without having to
disconnect plumbing or conduit lines. Thetypical stationlayout
drawing shows one method of proper installation of the trans-
mission line.

1395 13 7 115
[ T T T N N I |

8 ~-|O O0000O0O0O0O Ol-s

+-0 Ol-1

20 Ol~3

6 -0 00000000 Ol-»
[

2262-038 16 12 8 4 2 6 10 14

TIGHTEN TOP AND BOTTOM, THEN SIDES.
TORQUE TO 15 FT. LBS.

Figure 2-7. Tightening Sequence

2.6.2. PREPARATION FOR INSTALLING INTERCON-
NECTING TRANSMISSION LINE

Before cutting any transmission line, verify that the transmit-
ter and RF system components are correctly positioned and are
level. See the applicable typical layout drawings.

Before cutting transmission line for the connection between
the Amplifier Cabinetsand the RF system, the correct transmis-
sion linevertical height at the top of each transmitter Amplifier
Cabinet must be established. If it has not already been done,
temporarily install each klystron/magnet assembly init’s cabi-
net. Adjust the height and centering of each breakaway to
properly connect to the other half of the breakaway mounted to
the klystron. This procedure will help compensate for dlight
variancesin the floor level.
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2.6.3. SUGGESTED PROCEDURE FOR CUTTING AND
SOLDERING TRANSMISSION LINE

Thepurposeof thisprocedureisto provideguidelinesfor field
cutting and soldering of RF transmission line used inside the
building to interconnect the transmitter to the RF system.

Try to cut and flange the longest pieces first. Complete one
run at atime in order to avoid accumulated errors. (i.e.: Cut,
solder, and hang line from antenna port of diplexer to patch
panel. Then cut, solder, and hang line from the aural input port
of diplexer to patch panel.)

Listed in Table 2-1 are some tools and materias that have
proven effective.

2.6.3.1. Transmission Line Cutting and Flange Soldering
Procedure
a. Determine the flange-face to flange-face length of the

transmission line run needed. (If the run includes an
elbow, see Figure 2-9 to determine the elbow length.)

b. Subtract twice the cutback dimension of theflange. This
dimension varies with flange manufacturer. See Figure
2-8. Using the suggested methods for cutting the line
given in paragraph 2.6.4, cut the outer conductor to the
length just calculated.

c. If holesinthe outer conductor are needed for directional
couplers, tuning paddles, etc. they should be added now
and the holes properly deburred.

d. Using the suggested techniquesfor installing the flanges
given in paragraph 2.6.5, solder a flange to each end of
the outer conductor.

e. Measure the flange-face to flange-face dimension after
soldering to confirm the proper length and to determine
theinitia length of theinner conductor.

f. Determinethelength of theinner conductor by using the
flange-faceto flange-face dimension of the outer conduc-
tor and subtracting the dimension of the anchor connector
(bullet) shownin Figure2-10. Thisdimension determines
the proper cutback of the inner conductor for BOTH
ENDS OF THE LINE AT THE SAME TIME. DO NOT
DOUBLE THIS DIMENSION WHEN SUBTRACT-
ING FROM THE OUTER CONDUCTOR LENGTH.

g. Cut theinner conductor and deburr the cut edges.

h. Ensure the inside of the outer conductor is clean; then
insert the inner conductor. Thelineisready to install.

2.6.4. CUTTING THE TRANSMISSION LINE

A sguaresmooth cut isrequired. Several methodsmay beused
with the choice depending ontool savail ableand labor available
to be expended.

a. METHOD #1. A hand hack saw and cast iron cutting
guide is a good combination for making a cut with a
minimum of tools for one or two pieces, but can be very
labor intensivefor putting up an entire system. SeeFigure
2-11.

b. METHOD #2. Hand Band Saw. Most popular saws can
be rented or purchased. See Figure 2-12.

c. METHOD #3. Swing Arm Band Saw. Thisisagood way
to go if one can be rented or borrowed. Many pipefitters
and electrical contractors own them. If the saw has an
automatic feed, cut slowly. It is critical that the support

Table 2-1. Installation Tools
and Materials

Welding Torch Set

Oxygen and Acetylene Tanks

Welder's Mask or Goggles

Power Band Saw (can be rented) and Extra Blades

Silver Solder 1/16 inch diameter, 30%-45%, Hard Stay-Silv
#45, Aladdin #45, HARRIS part number 099 0002 238

Paste flux (Engelhard Ultra-Flux 1 Ib jar) HARRIS part
number 099 0002 241

(HARRIS part number 086 0004 040, 16 oz bottl€e)

Muriatic Acid (quart)

Baking Soda (two 1-pound boxes)

Three plastic 5-gallon buckets or containers with open tops
Scotch Brite

Steel Wool

Emery Cloth (roll type like plumber uses)

Carpenters Square

Leve

Plumb Bob

Chalk Line

Hacksaw and Extra Blades

Wrenches

Crowbar

Rope

Saw Horses or Cutting Table

Come-along or Chain-Fall Hoist

Ladders

Files

Garden Hose

25-Ft Tape Measure

Hole Saw, 1-7/8 inches, for installing directional couplers
Rubber Hammer

Claw Hammer

Gloves

Safety Glasses

NOTE: All-thread rod, hangers, angleiron or channd will be

needed to support the transmission line, dummy load, etc.

saw horses be made level with the saw. Test cuts should
first be made using scrap pipe or a wood 4x4 to verify
that the blade is not creeping and the saw isin aignment.
See Figure 2-13.

CAUTION

DO NOT OVER TIGHTEN THE VISE USED WITH THESE SAWS IT
WILL BEDIFFICULT TO PUT THE FLANGE ON AN OUT OF ROUND
PIPE.

d. METHOD #4. Tubing Cutter. This is generally not
recommended. Many cuts end up with crimped ends due
to dull cutters or trying to cut too fast. Use with caution.
Avoidif possible unlesssomeoneisavailablethat hashad
alot of experience using a tubing cutter on this type of
installation. See Figure 2-14.

e. METHOD #5. Cut Off Saw. These saws are similar to
radial arm saws. It is rare to find one big enough to cut
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SEE SECTION BELOW

CUT LENGTH
| - OUTER CONDUCTOR - |

~=——— FLANGE TO FLANGE LENGTH ———#m—

SILVER SOLDER RING
(SOME_SUPPLIERS MAY NOT
MATING SURFACE \ PROVIDE THIS GROVE)

FLANGE
GROVE FOR O'RING \ /_

TEFLON
OF BULLET

—— I<— CUT BACK FOR EACH FLANGE

2262-015
NOTE: THIS WILL VARY FOR DIFFERENT TRANSMISSION LINE MANUFACTURERS

Figure 2-8. Outer Conductor Measurements

«— MEASURE CENTER TO__,

QUTER CONDUCTOR

2262-016 FLANGE DISTANCE OF ELBOV\/S
Figure 2-9. Measurements When Elbows Are Used

2262-017

JL
ul

CUTBACK
FOR INNER
CONDUCTOR

THIS WILL VARY FOR DIFFERENT
TRANSMISSION LINE MANUFACTURERS

Figure 2-10. Measurements for Cutback
of Inner Conductor
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2262-018 GUIDE

Figure 2-11. Guide For Use With Hand Hack Saw

ON THE FIRST PASS SCORE THE CUT

opRoale

START CUT STOP CUuT TURN LINE
APPROXIMATELY
45 DEGREES
FINISH CUT ON SECOND PASS. KEEPING THE BLADE
FROM FALLING BELOW THE SURFACE KEEPS THE CUT SMOOTH.

o B

CORRECT DEPTH CUT TOO DEEP 2262-019

Figure 2-12. Cutting With Hand Band Saw

)
N/

LEVEL SAW TABLE FIRST AND THEN ADJUST THE
SAWHORSE TO LEVEL THE PIPE BEING CUT

SIDE VIEW

/ TOP VIEW

90°

MAKE SURE LINE IS SQUARE WITH SAW

DON'T OVERTIGHTEN VISE. IF LINE IS BENT OUT OF
ROUND, FLANGES WILL BE DIFFICULT TO ASSEMBLE

Figure 2-13. Swing Arm Band Saw Cutting Tips

END VIEW
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CRIMPED CUT (EXAGGERATED)

2262-021

Figure 2-14.
Crimped Cut (Exaggerated)

REMOVE BURRS
BEVEL SLIGHTLY TO

EASE ASSEMBLY OF
2262-022 FLANGE

Figure 2-15.
Bevel and Remove Burrs

AIM TORCH JUST ABOVE
THE FLANGE. SEE TEXT

2262-023

Figure 2-16.
Torch Aiming Location

6-1/8" line. The set up is similar to the swing arm band
saw. See Figure 2-13.

2.6.5. SOLDERING TRANSMISSION LINE FLANGES

Transmission line flanges that are supplied with the optional
transmission line kit are the silver solder type. Although the
attachment of this type of flange may require more care and
skill than the soft solder type, it has been found that the silver
soldered flange provides much greater reliability. The services
of asteam fitter or plumber may be helpful if personnel are not
available that are experienced with silver soldering.

2.6.5.1. Soldering Procedure
a. Thelineshould be free of burrs. The outer corner may be

beveled dightly to make assembly of flange easier. See
Figure 2-15.

b. Emery cloth should be used to clean the outside of the
line where it will meet the flange. Also clean the inner
surface of the flange with emery cloth.

c. Insert the solder ring into the groove on the flange. If
solder rings are not included with the flange, they can be
made from .062-inch diameter silver solder wire (30-
45% silver).

d. Apply athin coat of flux to the line and to the flange.
e. Slidethe flange onto the end of the outer conductor.

SKIN BURN HAZARD. TEMPERATURE OF THE HEATED LINE
IN THE FOLLOWING STEPS IS QUITE HIGH AND PRECAU-
TIONS MUST BE TAKEN TO AVOID CONTACT WITH EXPOSED
SKIN.

f. Stand the line on end (vertical) for soldering (flange to
be soldered pointing down). Ensure that the flange re-
mains square with the outer conductor.

g. Using a#3 or #4 torch tip, heat the entire circumference
of the line and flange. Keep the torch moving and heat 2
or 3 inches of the line/flange a atime. Aim the torch at
the copper just above the crack between the flange and
theline. Thiswill minimizethe need for fill solder. If the
brass flange is heated more than the copper line, the
flange will expand and create an unnecessary gap to fill
with solder. Use caution. There is a fine line between
melting the solder and melting the brassflange or burning
aholein the copper. The solder will pull up into thejoint
from the solder ring by capillary action. Once it startsto
flow, do not stop until theentirecircumferenceof thejoint
has solder appearing init. If the solder from the interna
solder ring does not “wick up” and become visible at the
joint after afew minutes, asmall amount of solder can be
applied to the joint to enhance the heat transfer. See
Figure 2-16.

2.6.6. CLEANING THE SOLDERED JOINT

Vigorous scrubbing with a wire brush and steel wool will
removetorch black with good results. Inaddition, cleaning with
an acid solution can make this job easier. The procedure is as
follows:

MURIATIC ACID USED IN THE FOLLOWING PROCEDURE IS
HAZARDOUS. USE EYE AND SKIN PROTECTION WHEN HAN-
DLING OR MIXING. KEEP AN EXTRA BOX OF BAKING SODA
HANDY FOR FIRST AID OR TO NEUTRALIZE SPILLS. PER-
FORM THE PROCEDURES OUTDOORS IF POSSIBLE. IF THE
WORK MUST BE DONE INDOORS, WORK ONLY IN WELL VEN-
TILATED AREA.

IN THE FOLLOWING MIXING PROCEDURE, ALWAYS PUT
WATER IN THE CONTAINER FIRST AND THEN ADD ACID TO
THE WATER. ADDING WATER TO A CONTAINER OF ACID MAY
RESULT IN A VIOLENT & DANGEROUS REACTION.

a. Preparethree plastic 5 gallon buckets as follows:
1. Bucket #1 - Water
2. Bucket #2 - One quart muriatic acid in four gallons of
water (SEE WARNINGS ABOVE)
3. Bucket #3 - One pound baking sodain five gallons of
water
b. After soldering is finished, dip the end of thelinein the
water to cool.
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. Setthecooled end of thelineinto the acid-water mixture
for 5-10 minutes. Thiswill loosen the film and brighten
the silver.

d. Immerse the end of the line into the soda solution. This
will stop the action of the acid.

e. Use a Scotch Bright pad or steel wool to scrub off the
remaining torch black.

f. If theflux scaleis particularly stubborn repesat the proc-
ess.

0. Rinse thoroughly when done with water and dry line
before assembling.

2.6.7. ALTERNATE CLEANING METHOD
The following is an aternate procedure to clean the soldered
transmission line. The following materials are needed.
Water and Hose
Small Paint Brush
Rubber Gloves
Scotch Brite Pad or BBQ Grill Cleaning Pad With Handle
Naval Jelly (or equivalent rust remover)

NAVAL JELLY CONTAINS PHOSPHORIC ACID AND CAN BE
DANGEROUS IF IT COMES IN CONTACT WITH SKIN OR EYES
OR IF IT IS SWALLOWED. READ AND FOLLOW THE PRECAU-
TIONS AND EMERGENCY PROCEDURES ON THE NAVAL JELLY
CONTAINER BEFORE USING.

a. After soldering the flange, dip the end of the line into
water or spray it with ahose until it is cool.

b. Usingasmall paint brush, apply acoating of Naval Jelly
to thetorch black and flux scaleon the outsideand inside
of theline. Let the Naval Jelly set from 10 to 20 minutes.

c. Scrub the linewith Scotch Brite or the BBQ Grill pad to
loosen the torch black and flux scale.

d. Flush with water until the Naval Jelly residue is gone.

e. Repeat the process until all thetorch black and flux scale
isremoved.

The first application of the Naval Jelly will remove the torch
black and some of the flux scale. Normally, if vigorous scrub-
bing is done, repeating the process a second time will com-
pletely clean the line.

26.8. PLUMBING SYSTEM INSTALLATION
The plumbing system consi stsof two separatel oops. Oneloop
carries pure water between klystrons and the pump module. A
second loop carries a water/glycol mixture between the pump
module and and the outside fan unit.
Use the following information for assistance during installa-
tion:
e Drawing 843 5123 097, Typica Plumbing Layout in
conjunction with the list of plumbing kit partsin Section
VI
or
e A Custom Plumbing Layout Drawing
¢ Heat Exchanger Technical Manual

CAUTION

DO NOT ATTEMPT TO SOLDER PIPESWHILE A RUBBER HOSE IS
CONNECTED TO THE PIPE BEING SOLDERED. THE HEAT RE-
QUIRED FOR SOLDERING MAY DAMAGE THE RUBBER HOSE.

Install the plumbing system per the drawings. Take extra care
with each solder joint to make sureit iswell sealed. Extratime
spent making sure each solder joints are lesk-free will save
hours of time later.

2.6.9. GUIDELINES FOR INSTALLING COPPER
PLUMBING
The following tools and materials are needed:
e Welding Torch Set
Oxygen & Acetylene Tanks
Welders Mask or Goggles
Tubing Cutter for 2 inch tubing or Hacksaw
Flux (Sil-Flux) or Equivalent (HARRIS part number 086
0004 040; one 16 oz bottle provided with plumbing kit)
o Soft silver solder (96.5%tin; 3.5% silver) such asAladdin
#450 (HARRIS part number 086 0004 038; three 11brolls
supplied with plumbing kit)
e Wire Brush and Rags
o Water Hose
In addition, all thread rod, angleiron or channel, and hangers
will be needed to support the plumbing.
The copper plumbing lines can be cut with atubing cutter or
ahack saw. Be sure and deburr the line after cutting.

TEMPERATURE OF THE HEATED LINE IN THE FOLLOWING
STEPS IS QUITE HIGH AND PRECAUTIONS MUST BE TAKEN
TO AVOID CONTACT WITH EXPOSED SKIN.

a. It is recommended that Aladdin 450 soft silver solder
(HARRIS part number 086 0004 038) be used to assem-
ble al plumbing joints. Theline, elbows and tees should
be cleaned with emery cloth or Scotch Bright before flux
is applied for soldering. Since considerable heat is nec-
essary to make the solder flow, some torch black and
flaking may develop inside the pipe. Before hanging the
line, it isrecommended that a hose and wire brush or rag
be used to clean and flush theinside of theline. Thiswill
avoid future problems with plugged strainer baskets and
fittings due to dirty interna line.

2.6.10. CONDUIT INSTALLATION

Although it is not supplied with the TV 60UM transmitter,
metal conduit must be used to support and enclose wires
connecting each piece of equipment. PLASTIC CONDUIT IS
NOT AN ACCEPTABLE SUBSTITUTION FORMETALLIC
CONDUIT.

Drawing 843 5123 049, Peripheral Equipment Installation
provides information on conduit installation for the HV Beam
Supplies and Line Control Cabinets.

Drawing 839 7891 172, AC Power Flow Diagram and 839
7891 169, Power and Control Wiring should be used to help
determine conduit sizes and runs.

2.6.11. TRANSMITTER CABINETS PREPARATION

Remove all packing material and supports.

There arefour connector jackslabeled J1, J10, J11, J12 at the
lower rear of the Amplifier Cabinets. Connect these jacks to
plugs from the Control Cabinet asfollows:

a. Control Cabinet to Visual Amplifier Cabinet (J1, J10,
J11, 112)
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b. Control Cabinet to Aural Amplifier Cabinet (J10, J11,
J12). Jlisfor pulser circuits and is not used on aural.

c. Refer to drawings 839 7891 038 & 839 7891 040 to
confirm connections.

L ocate the two multi-wire cables that originate in the Control
Cabinet and extend to either sideof the Control Cabinet towards
the Amplifier Cabinets. Each of these cables will connect to
TB1 in both of the amplifier cabinets (inside cabinet, on the
floor, towards front of cabinet). Route each cable into the
Amplifier Cabinetsfrom the side of the cabinet at thefloor. Lay
in place so the terminals are near TB1. (They need not be
connected at thistime).

Remove shorts from all meters.

Insert the Notch Diplexer Equalizer (994 6915 001) into the
right hand holein the upper accessory tray assembly of the |PA
Cabinet.

Insert Luminance Linearity Corrector into the right hand
holes in the lower accessory tray assembly of the IPA Cabinet.

Install the IPA modules in their proper positions in the |PA
Cabinet. The preamp goesin the center hole. If the transmitter
isto operate on channels 31-69 only one PA moduleissupplied
and it mountsin the | eft hole.

Install the Exciter Switcher module (if two setsof excitersare
used) in the IPA Cabinet.

2.6.12. CABLE AND WIRE CONNECTIONS
Make the following interconnecting cable connections as
shown in the applicable drawings.

2.6.12.1. Control Cabinet To Each Amplifier Cabinet.
a Connect the multi-wire cable to TB1 in the Visual Am-

plifier Cabinet (see drawing 839 7891 038, Amplifier
Cabinet, and 839 7891 040, Control Cabinet) asfollows:

IB1  WireNo.
1 11
2 12
3 13
4 5
5 7
6 9
7 10
8 8
9 6
10 1
11 2

b. Connect the cableto TB1inthe Aural Amplifier Cabinet
(Seedrawing 839 7891 038, Amplifier Cabinet, and 839
7891 040, Control Cabinet) as follows:

1B1 Wire No.

¢. Connect wiresto TB34 in the Visual Amplifier Cabinet
and Aural Amplifier Cabinet asfollows:
See drawing 839 7891 040, Control Cabinet

Visual Amplifier 1 225 HOT
2 226 NEUTRAL
Aural Amplifier 1 228 NEUTRAL
2 230 HOT

d. Blower motor wiring
1. Connect wires 407, 408, and 409 from K2 of the
Control Cabinet to TB6 inthe Visual Amplifier Cabi-
net.
2. Connect wires 410, 411, and 412 from K3 in the
Control Cabinet to TB6 in the Aural Amplifier Cabi-
net.

2.6.12.2. |IPA Cabinet to Control Cabinet
Seedrawing 839 7740072, TV 60UM Interconnect. Connect

interconnecting cable (W-7) between TB3, TB4, TB5and TB6
of the IPA Cabinet to TB16, TB17, TB20, TB25 and TB26 of
the Control Cabinet.

2.6.12.3. |PA Cabinet to Amplifier Cabinets
See drawing 839 7740 072. Install coax cables 752, 753, and

757. The RF cables connecting to the RF input (1st cavity) of
the klystrons may be connected to the klystrons after the
klystrons are installed.

2.6.12.4. |PA Cabinet to RF System
See drawing 839 7740 072. Terminate one end of the 12

conductor sheathed cabl e (supplied) with the 15 pin D-connec-
tor (supplied) and attach to J2 of the Multiplex Control Panel
inthelPA Cabinet. The other end connectsto theterminal board
on the Detuner Assembly on the Diplexer.

2.6.12.5. Control Cabinet to Heat Exchanger Pump Module
a. Connect four #20 AWG wiresfrom either Visual or Aural

power supply deck TB15 in the Control Cabinet to TB2
of the pump module as shown in drawing 839 7891 169.

b. Connect two #20 AWG wiresfrom thewater/glycol flow
interlock switch mounted near the pump moduleto TB2-
3,-6 in the pump module.

c. Connect 4 wires from TB26 in the Control Cabinet to
terminal board TB2 in the Water Pump Module as shown
in drawing 839 7891 1609.

2.6.12.6. VISUAL Line Control Cabinet to Tranamitter Cabinets
See drawings 839 7891 038, 839 7891 040, 839 7891 042,

839 7891 169, and 839 7891 136.

1 20 IMPORTANT

2 21 TWO IDENTICAL POWER SUPPLY DECKSWITH THE SAME TERMI-
3 22 NAL BOARD DESIGNATOR “TB15" EXIST IN THE TOP OF THE
4 14 CONTROL CABINET. THE DECK AT THE FRONT OF THE CABINET
5 16 ISASSOCIATED WITH VISUAL AMPLIFIERFUNCTIONS THE DECK
6 18 AT THE REAR OF THE CABINET IS ASSOCIATED WITH AURAL
7 19 AMPLIFIER FUNCTIONS IN THE FOLLOWING STEPS, ENSURE
8 17 THAT EXTERNAL WIRING ASSOCIATED WITH VISUAL OR AURAL
9 15 FUNCTIONSARE CONNECTED TO THE PROPER " TB15".

10 3 a Using three No. 10 wires, connect the 460 volt, 3 phase
1 4 wiring from TB25 in the VISUAL Line Control Cabinet
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STEP 1. CHECK TO SEE IF SHRINK TUBING HAS BEEN INSTALLED
ON HV WIRE. IF IT IS IN PLACE, SKIP TO STEP 4.

STEP 2. TEMPORARILY REMOVE BRAID.
REMOVE NUT & SLIDE\TAID OFF WIRE ———m

KLYSTRON HIGH VOLTAGE WIRE
COLLECTOR

RE—=INSTALL BRAID OVER SHRINK
/_\/\—I

C \\ TUBING. |

EXTEND TUBING INTO ELBOW APPROX 1"
KLYSTRON
COLLECTOR

STEP 3. INSTALL HEAT SHRINK TUBING OVER HV WIRE7

~l—

CUT SHRINK TUBING 34"

STEP 4. INSTALL PRE-CUT LENGTH OF FLEXIBLE CONDUIT OVER
WIRE /SHIELD. DRESS SHIELD AS SHOWN (BOTH ENDS).

METAL FERRULE

BRAIDED SHIELD (SCREW INTQO CONDUIT) BRAIDED SHIELD
FOLDED BACK OVER FOLDED BACK OVER
FERRULE & TRIMMED PLASTIC BUSHING FERRULE & TRIMMED

:\\/ \ /§/§ 7 \\\:

HIGH VOLTAGE WIRE FLEXIBLE CONDUIT HIGH VOLTAGE WIRE

& SHRINK TUBING (32" LENGTH) & SHRINK TUBING
CONDUIT ELBOW OUTER NUT CONDUIT ELBOW
(KLYSTRON COLLECTOR) (FILTER BOX)

E COMPLETED ASSEMBLY ﬁ

Figure 2-17. Collector High Voltage Wire Preparation
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C5 (gl KLYSTRON

0= OO

0J0]0]0)

£6
(C5)

- [/

(C4)

E8
(C3)

F9
(C2)

& £10
: (C1)

MAGNET o
ASSEMBLY :::::::::::::

COLLECTOR
HIGH VOLTAGE
LEADS

AMPLIFIER CABINET SIDE

Figure 2-18. Collector Lead Routing
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to S11, the high voltage grounding bar, in the VISUAL
Amplifier Cabinet.

b. Using #16 wire, make the following connections be-
tween TB24 in the VISUAL Line Control Cabinet and
TB15 of the front power supply deck in the Control

Cabinet:
Visua Line
Control Cabinet Conird Cabingt
TB24 TB15
1 1
2 2
3 7

¢. Using four #14 AWG wires connect TB23 in the VIS
UAL Line Control Cabinet to TB22 in the Control Cabi-
net.

2.6.12.7. VISUAL Amplifier Cabinet to VISUAL Beam Supply
See drawings 839 7891 169 and 839 7891 136 and the Beam

Supply Schematic in the NWL supplied Technical Manual.

USE SHORTING STICK TO REMOVE ANY RESIDUAL VOLTAGE
IN THE POWER SUPPLY.

IMPORTANT

ITISEXTREMELY IMPORTANT THAT THEFOLLOWING HIGH VOLT-
AGE CONNECTIONSBE WIRED CORRECTLY. CHECK AND DOUBLE
CHECK TO ASSURE THAT THE EACH POWER SUPPLY TERMINAL
HAS NOT BEEN WIRED TO THE WRONG TRANSMITTER CABINET
TERMINAL.

CAUTION

Extreme care should be used in pulling and handling the high voltage wire.
Talcum powder, NOT wire pulling lubricant, should be used. The wire
must not be stepped on or pulled tight; damageto theinsulation may result.
Keep the wire clean and off the floor. Ensure that no sharp edges or metal
filings come in contact with the wire.

a. Connect four high voltage wiresfromthe VISUAL Am-
plifier cabinet high voltage termina lugs on shorting
switch S11-A,B,C,and D to the four terminalsmarked (-)
in the VISUAL Beam Supply asfollows:

IMPORTANT

Terminal “ A" on Sl1isthe terminal furthest from the key lock assembly.
Thisterminal should have the highest voltage connected to it.

Visua Visud
Amplifier Cabinet Beam Supply

S11 Terminals

A X4 -24kv

B X3 -18kv

C X2 -12kv

D X1 -6kv

b. Connect a #10 AWG wire from TP1 in the VISUAL
Amplifier Cabinet to theterminal marked (+ RET), inthe
VISUAL Beam Supply. TP1 islocated below and to the
right of the Hall Sensors. Dressthe #10 wireso it iswell

away from any high voltage termina both in the cabinet
and in the power supply.

2.6.12.8. Control Cabinet to VISUAL Beam Supply

USE THE SHORTING STICK TOREMOVE ANY RESIDUAL VOLT-
AGE IN THE POWER SUPPLY.
a. Connecttwo#16 AWGwiresfromTB150ontheVISUAL
Power Supply Deck in the Control Cabinet to the VIS
UAL Beam Supply asfollows:

Visual
Control Cabinet Beam Supply
IB15
7 S1
6 2

2.6.12.9. VISUAL Line Control Cabinet to VISUAL Beam

Suppl
See dra/anpgg 839 7891 169 and 839 7891 042 and the Beam
Supply Schematic in the NWL supplied Technical Manual.
Using No. 1/0 wire make the connections from the VISUAL
Line Control cabinet to the VISUAL Beam Supply PS1 (6
wires).

2.6.12.10. AgbRAL Line Control Cabinet to Transmitter
Cabinets
See drawings 839 7891 038, 839 7891 040, 839 7891 042,

839 7891 169, and 839 7891 136.

IMPORTANT

TWO IDENTICAL POWER SUPPLY DECKSWITH THE SAME TERMI-
NAL BOARD DESGNATOR “TB15" EXIST IN THE TOP OF THE
CONTROL CABINET. THE DECK AT THE FRONT OF THE CABINET
ISASSOCIATED WITH VISUAL AMPLIFIERFUNCTIONS THEDECK
AT THE REAR OF THE CABINET IS ASSOCIATED WITH AURAL
AMPLIFIER FUNCTIONS IN THE FOLLOWING STEPS ENSURE
THAT EXTERNAL WIRING ASSOCIATED WITH VISUAL OR AURAL
FUNCTIONSARE CONNECTED TO THE PROPER " TB15".

a. Using three No. 10 wires, connect the 460 volt, 3 phase
wiring from TB25 in the AURAL Line Control Cabinet
to S11, the high voltage grounding bar, in the AURAL
Amplifier Cabinet.

b. Using #16 wire, make the following connections be-
tween TB24 in the AURAL Line Control Cabinet and
TB15 of the rear power supply deck in the Control

Cabinet:
Aural
Line Control Cabinet Control Cabinet
TB24 TB15
1 1
2 2
3 7

a. Usingfour #14 AWG wiresconnect TB23inthe AURAL
Line Control Cabinet to TB23 in the Control Cabinet.
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2.6.12.11. AURAL Amplifier Cabinet to AURAL Beam Supply
See drawings 839 7891 169 and 839 7891 136 and the Beam

Supply Schematic in the NWL supplied Technical Manual.

USE SHORTING STICK TO REMOVE ANY RESIDUAL VOLTAGE
IN THE POWER SUPPLY.

IMPORTANT

ITISEXTREMELY IMPORTANT THAT THEFOLLOWING HIGH VOLT-
AGE CONNECTIONSBE WIRED CORRECTLY. CHECK AND DOUBLE
CHECK TO ASSURE THAT THE EACH POWER SUPPLY TERMINAL
HAS NOT BEEN WIRED TO THE WRONG TRANSMITTER CABINET
TERMINAL.

CAUTION

Extreme care should be used in pulling and handling the high voltagewire.
Talcum powder, NOT wire pulling lubricant, should be used. The wire
must not be stepped on or pulled tight; damageto theinsulation may result.
Keep the wire clean and off the floor. Ensurethat no sharp edges or metal
filings come in contact with the wire.

a. Connect four high voltage wires from the AURAL Am-
plifier cabinet high voltage terminal lugs on shorting
switch S11-A,B,C,and D to thefour terminals marked (-)
in the AURAL Beam Supply asfollows:

IMPORTANT

Terminal “ A" on Sl1 isthe terminal furthest from the key lock assembly.
This terminal should have the highest voltage connected to it.

Aural Aural
Amplifier Cabinet  Beam Supply
S11 “-" Terminals
A X4 -24kv
B X3-18kv
C X2 -12kv
D X1 -6kv

a Connect a #10 AWG wire from TP1 in the AURAL
Amplifier Cabinet to theterminal marked (+ RET), inthe
AURAL Beam Supply. TP1 is located below and to the
right of the Hall Sensors. Dressthe#10 wireso it iswell
away from any high voltage terminal both in the cabinet
and in the power supply.

2.6.12.12. Control Cabinet to AURAL Beam Supply

USE SHORTING STICK TO REMOVE ANY RESIDUAL VOLTAGE
IN THE POWER SUPPLY.

a. Connect two #16 AWG wiresfrom TB15onthe AURAL
Power Supply Deck inthe Control Cabinettothe AURAL
Beam Supply asfollows:

Control Cabinet Aural Beam Supply

2.6.12.13. AURAL Line Control Cabinet to AURAL Beam

Suppl
See drawi r?gps}éisg 7891 169 and 839 7891 042 and the Beam
Supply Schematic in the NWL supplied Technical Manual.
Using No. 4 AWG wire make the connections from the
AURAL LineControl cabinet tothe AURAL Beam Supply PS2
(6 wires).

2.6.12.14. RF System Interlock Wiring
Drawing 839 7891 169, sheet 2 shows an interlock scheme

that can be used with the RF system often installed with the
TV-60UM. To utilize this scheme, wire the circuit as shown.
All voltages used in the circuit shown are low (+12vdc) and the
circuit may be successfully wired using #20 AWG wire.

2.6.13. AC POWER FOR THE TRANSMITTER AND
BEAM SUPPLIES
Refer to drawings 839 7891 172, 839 7891 169, and 839 7891
042.

2.6.13.1. Line Control Cabinets
Connect the transmitter main power three phase 460 volt

wiring from the station power distribution panel to each Line
Control Cabinet. Use the wire sizes and insulation type indi-
cated on drawing 839 7891 172 unlessthe local electrical code
requires larger wire. Do not use wire smaller nor insulation
inferior to that recommended.

2.6.13.2. IPA Cabinet and Exciter

Refer additionally to the IPA Cabinet wiring diagram located
in the separate | PA Technical Manual.

Connect single phase 120 volt to the IPA cabinet from the
station power distribution. The power must be connected to
TB1-1,-2 in order to power the cabinet. However, AC power to
the exciters mounted within the cabinet may wired several
different ways at the option of the station.

a. Theexciters(both main and standby, if so equipped) may
be powered from the same AC feed astherest of the |PA
cabinet by connecting jumpers from IPA Cabinet TB1-
1,-2to TB1-5,-6 to power exciter pair A andto TB1-7,-8
to power exciter pair B (if installed).

b. The exciters may be operated from a separate AC feed
from the distribution panel by removing al jumpers
between terminals on TB1 and connecting the separate
feed to TB1-5,-6 for a single exciter set (pair A) or
additionally to TB1-7,-8 to power a second set (pair B).

c. Finally, two separate exciter power feeds may be run to
power each exciter pair (if so equipped) independently.
In this case no jumpers between terminals on TB1 need
beinstalled. Each feed should be connected to the appro-
priate pair of terminals.

2.6.13.3. Transmitter Cabinet AC Power Service Receptacles
A separate 120vac distribution circuit should be used to power

the ac service receptacles on the front of the transmitter. By
doing so, transmitter operation will not be affected if the service
receptacle circuit becomes overloaded and trips a circuit

IB1S breaker. Connect the service receptacle power asfollows:
g 2% a. |PA Cabinet: Connect to TB1, terminals 9 and 10 (11,
Grd) inthe IPA Cabinet.
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b. Control Cabinet: Connectto TB33, terminalsland 2 (3,
Grd) in the Control Cabinet.

2.6.13.4. AC Power For the Heat Exchanger
See drawings 839 7891 172 and 839 7891 169. Connect three

phase 460 volt wiring from the station power distribution panel
to the following:
a. TB1inthe Pump Module; see drawing 843 5123 072in
the Heat Exchanger Technical Manual.
b. TB1 in the Fan Cooler Coil assembly; see sheet 3 of
drawing 839 7891 150 in the Heat Exchanger Technical
Manual.

2.6.14. KLYSTRON/MAGNET ASSEMBLY MECHANICAL
INSTALLATION INTO TRANSMITTER

a. Pre-Tune the klystron cavities before installing the
klystron/magnet assembly. See Section V.

b. Carefully roll the klystron/magnet assembly into the
Amplifier Cabinet. Position the klystron/magnet so the
lower half of the breakaway inner conductor mates with
the upper half of the inner conductor. The breakaway
height and centering should have been previously ad-
justed. See Figure 2-2 through 2-4.

c. Rotate and lock the swivel casters at the rear of the
cabinet. A 90° opposing configuration of the casters
provide the most stable configuration.

d. When the breakaway center conductor is properly
aligned, screw-in and tighten the inner conductor Allen
head screws.

e. Slidethe outer sleevein place and tighten the clamps.

f. DO NOT connect the water hoses to the klystron until
the cooling system has been checked out and cleaned.
Procedures in the Heat Exchanger Technical Manual
describe those processes.

26.15. KLYSTRON & MAGNET ELECTRICAL CON-
NECTIONS

2.6.15.1. Gun Region (Lower Klystron Area)
See drawing 839 7891 059.

a. Connect wire J12 to the mod anode ring.

b. Connect wire J16 to the cathode.

¢. Connect wire J20 to the filament.

d. VISUAL KLY STRON: Connect wire J22 to the annular
ring (ACE) and remove jumper wire that may be con-
nected from the annular ring to the cathode.

e. AURAL KLYSTRON: Ensure that a jumper wire IS
connected between the annular ring and cathode.

CAUTION

VERIFY CORRECT HEATER/CATHODE WIRING. THE FILAMENT
CAN BURN OUT IF INCORRECTLY WIRED.

2.6.15.2. Collector Region (Upper Klystron Area)
See drawings 839 7891 059, 839 7891 136, Figure 2-17, and

Figure 2-18.
a. Connect the ion pump to the klystron by plugging the
large right-angle plug to the top of the Vac-l1on pump.

CAUTION

Itisvery important that theinsulation of the high voltage collector |eads
not be damaged. Do not let any tool or anything else puncture, dlice,
abrade, or cut theinsulation even in theslightest amount. Failureto heed
this warning will very likely result in a high voltage arc when the
transmitter isturned on.

b. Dresseach highvoltage collector wirethrough asupplied
pre-cut piece of flexible conduit. Follow the instructions
of Figure 2-17 closely.

c. Feed each wire through the filter box and secure the
flexible conduit at the filter box. See figure 2-18.

IMPORTANT

In the following step, it isimportant that the proper wire lug be used. The
wire lug, onceit is crimped on the high voltage wire, must be able to pass
through the filter box. Otherwise, if the klystron must be removed for
service, the lugs on the high voltage wire will have to be cut off and the
wires re-terminated when the klystron is re-installed.

Blue #8 ring lugs are supplied for collector lead termination.
Double check to make sure the proper lug is being used.

a. Before cutting and terminating the high voltage leads,
double check for correct connections. Do not permit an
excessive serviceloop between the filter box exit and the
termination point. Allow only enough to easily connect
thewirewithout stress on thewire and asmall amount of
additional length that will allow re-terminating the wire,
should it become necessary.

b. Cut, terminate, and connect each collector wire.

¢. Connect magnet plug P5 into the multi-pin receptacle on
top of the magnet. See Figure 2-18.

d. Connect refocus coil plug P4 into the receptacle on the
klystron located at the base of the collector between the
water connections to the refocus coil.

e. Connect the ground strap to the ground lug on top of the
magnet.

f. Screw “N” connector low passfiltersFL1 and FL2 onthe
breakaway line directional couplers.

g. Attach coax cable 162 to theforward sample coupler and
cable 163 to the reflected sample coupler.

h. Connect the opposite end of cable #162 through a 6dB
pad to J1 of the Peak Power Detector. The pad ensures
automatic calibration of the power meter expanded
VSWR scae.

i. Connect the opposite end of cable#163 to J2 of the Peak
Power Detector.

2.6.15.3. Cavity Region
a Refer to drawing 839 7891 038, Amplifier Cabinet.
Wirearc sensor cablesthat comefrom cavities3and 4 to plugs
P16 and P17 in preparation for connection to the arc detector
box.

a. Connect the arc sensor cables to the arc detector box.
Plug P16 from the 4th cavity arc sensor connects to J2,
the upper jack on the arc detector box. Plug P17, from the
third cavity arc sensor connectsto the lower jack.

b. Connect the RF input coax cable to cavity 1 (bottom)
coupling loop:

Visual V1 #753
Aurd V2 #1786
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¢. Connect heliax cable J32 from 2nd cavity coupling loop
toload RL1.

d. Connect heliax cable J33 from 3rd cavity coupling to
load RL2.

e. Inthe VISUAL Amplifier Cabinet, remove the shipping
plug from RL1 & RL2 (2nd and 3rd cavity 1 kW reject
loads) and reinstall the attached vented plugs.

2.6.16. FINAL INSTALLATION PROCEDURES
Before beginning transmitter checkout, the following should
be reviewed.
a. Check cooling system to see that the cleaning & initial
checkout procedures have been performed per the in-
structions in the Heat Exchanger Technical Manual. If

FUNCTION ACTIVE AFTER MOMENTARY CONNECTION FOR FOLLOWING:
TRANSMITTER FILAMENT ON/OFF
TRANSMITTER BEAM ON/OFF
OVERLOAD RESET
EXCITER PAIR SELECT (DUAL EXCITERS
EXCITER SWITCHER AUTO/MAN SELECT
RF SYSTEM MODE COMMANDS

+l2v O——m=0 ;:l

APPLICABLE O——0
REMOTE
TERMINAL

2302-036

Figure 2-19. Basic Remote Control Circuit 1

FUNCTION ACTIVE AS LONG AS CONNECTION MADE FOR FOLLOWING:
VISUAL EXCITER VIDEO GAIN RAISE/LOWER
VISUAL EXCITER OUTPUT POWER RAISE /LOWER
AURAL EXCITER OUTPUT POWER RAISE/LOWER
AURAL EXCITER MONAURAL/SCA INPUTS ACTIVE; STEREQ INACTIVE
AMPLIFIER BEAM INTERLOCK
AMPLIFIER FILAMENT INTERLOCK
MOD ANODE BIAS RAISE/LOWER

FUNCTION ACTIVE AFTER MOMENTARY CONNECTION FOR FOLLOWING:
MULTIPLEX ON/OFF
PULSER IN/OUT

APPLICABLE
REMOTE G——O
TERMINAL

GRDUND/;:—O

Figure 2-20. Basic Remote Control Circuit 2

2302-035

1

/T —0
e —0

Figure 2-21. Basic Beam Voltage Remote Metering Circuit

these procedures are complete, the cooling system may
be connected to the klystrons and the cooling system
filled with distilled water.

b. Check the RF system for tight connections, interlock
wiring complete, and coolant flow through the test load.

¢. Check the power distribution system to ensure that the
correct voltageswill be supplied tothetransmitter. WITH
ALL POWER REMOVED, check al primary voltage
high current connections for tightness. Double check al
excess current protective devices.

|

— O
— O

Figure 2-22. Basic Beam Current Remote Metering Circuit

49.9K
OHMS REMOTE

METER
OUTPUT

SK 3920

OHMS OHMS BODY

CURRENT

0-1vV @ 12.5K LOAD

0-5v @ 500K LOAD = 2302-018

Figure 2-23. Basic Body Current Remote Metering Circuit

T0 < 9 O
MAGNET
VOLTAGE IS
0.1 OHM APPROXIMATELY

1V @ 10A MAGNET CURRENT

2262-008 MINIMUM Z IS 10 OHMS
Figure 2-24. Basic Magnet Current
Remote Metering Circuit
VISUAL /AURAL
METERING
REMOTE METER
130K OHM © outPUT
TO RF | ‘
SAMPLE | 130K GHM 100K OHM
VOLTAGE IS
APPROXIMATELY
+2.5 VOLTS
2262-009 OPEN CIRCUIT

Figure 2-25. Basic RF Power Remote Metering Circuit
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d. Itisrecommended that aremote control system NOT be
connected to the transmitter until transmitter checkout is
complete.

2.6.17. REMOTE CONTROL EQUIPMENT CONNECTIONS

THISSECTION ISINTENDED TO ASSIST IN THE CON-
NECTION OF A REMOTE CONTROL SYSTEM. DIA-
GRAMS 2-19 THROUGH 2-29 IN THIS SECTION
PROVIDE BASIC FUNCTIONAL INFORMATION ABOUT

TRANSMITTER

THE REMOTE CONTROL AND METERING CIRCUITS
WITHIN THE TRANSMITTER.

2.6.17.1. Remote Terminal Location and Identification
Except for heat exchanger pump module status, which are

located in the pump module cabinet, all remote equipment
terminal connections are located in the rear of the Control and
IPA cabinets. All connections are provided on barrier type
terminal strips.

Table 2-2 identifies the remote control connection points by
function, cabinet, terminal board, and terminal number.

INDICATOR
MAX VOLTAGE 12V TRANLmFT,TER
MAX CURRENT 100 MA MAX VOLTAGE 12V
— MAX CURRENT 100 MA
+12V ———O APPLICABLE —
REMOTE +12V O @ ’ O APPLICABLE
TERMINAL REMOTE
TERMINAL
V1, V2 FAULT
V1, V2 AUTO ON
20 OHMS V1, V2 SINGLE OVERLOAD
BASIC READBACK CIRCUIT FOR: 2263005 Vi, V2 TIME DELAY
VSWR INDICATOR =
AURAL NORMAL INDICATOR ) _ o
AURAL EMER. INDICATOR Figure 2-28. Basic Readback Circuit 3
USED WITH EXC. SWR. A MODE INDICATOR
OPTIONAL  EXC. SWR. B MODE INDICATOR
EQUIPMENT EXC. SWR. MANUAL INDICATOR
EXC. SWR. A FAULT 2263-003
EXC. SWR. B FAULT
Figure 2-26. Basic Readback Circuit 1
TRANSMITTER
LAMP MAX VOLTAGE 12V
MAX CURRENT 100 MA
+12V O—%—@ O APPLICABLE
REMOTE
l TERMINAL
SR,
31 OHMS
v
BASIC READBACK CIRCUIT FOR:
V1, V2 FIL ON
V1, V2 BEAM ON 22637004
Figure 2-27. Basic Readback Circuit 2 Figure 2-29. Basic Readback Circuit 4
888-2326-001 2-17

WARNING: Disconnect primary power prior to servicing.



Table 2-2. Remote Control Connections

CONTROL FUNCTIONS

CONTROL CABINET

* EXCITER MANUAL MODE IND. TB59
* EXCITER “A” FAULT IND. TB5-11
* EXCITER “B” FAULT IND. TB4-12

* Used with Optional Spare Exciter/Exciter Switcher

MULTIPLEX ON IND. TB5-16
MULTIPLEX NORM. IND TB5-17
PUMP MODULE
GLYCOL PUMP A IND. TB2-21
GLYCOL PUMP B IND. TB2-20
WATER PUMPA IND TB2-9
WATER PUMP B IND TB2-8
FAN 1IND. TB2-22
FAN 2 IND. TB2-23
GLYCOL LOW IND. TB2-16
WATER LOW IND TB2-1
COOLANT TEMP.IND. TB2-11
ALT GLYCOL PUMP SELECT IND. TB2-19
ALT WATER PUMP SELECT IND TB2-7
PUMP MODULE +12V STATUS TB2-4
PUMP MODULE GROUND TB2-6
ANAL OG FUNCTIONS
CONTROL CABINET
V1BEAM VOLTAGE C1 TB18-1
C2 TB18-2
C3 TB18-3
C4 TB18-4
V1BEAM CURRENT C1 TB18-5
C2 TB18-6
C3 TB18-7
C4 TB18-8
C5 TB18-9
V1BODY CURRENT TB16-14
V1MAGNET CURRENT TB16-15
V1 FORWARD POWER TB16-8
V1 REFLECTED POWER TB16-9
GROUND TB18-10
V2BEAM VOLTAGE C1 TB19-1
Cc2 TB19-2
C3 TB19-3
C4 TB19-4
V2 BEAM CURRENT C1 TB19-5
Cc2 TB19-6
C3 TB19-7
C4 TB19-8
C5 TB19-9
V2 BODY CURRENT TB17-10
V2 MAGNET CURRENT TB17-11
V2 FORWARD POWER TB17-19
V2 REFLECTED POWER TB17-20
GROUND TB19-10

V1FIL ON TB16-1
V1FIL OFF TB16-2
V1BEAM ON TB16-4
V1 BEAM OFF TB16-5
V1PULSERIN TB25-7
V1 PULSER OUT TB25-9
V1BIASRAISE TB25-11
V1BIASLOWER TB25-12
V1 FAULT RESET TB16-3
+12V CONTROL VOLTAGE TB16-18
GROUND TB16-19
V2 FIL ON TB17-1
V2 FIL OFF TB17-2
V2 BEAM ON TB17-4
V2 BEAM OFF TB17-5
V2 FAULT RESET TB17-3
GROUND TB17-18
IPA CABINET
VISUAL POWER RAISE TB4-7
VISUAL POWER LOWER TB4-6
VIDEO GAIN RAISE TB4-4
VIDEO GAIN LOWER TB4-3
AURAL POWER RAISE TB4-8
AURAL POWER LOWER TB4-9
EXCITER “A” SELECT TB5-3
EXCITER “B” SELECT TB5-4
EXCITER “AUTQ” SELECT TB5-5
EXCITER “MANUAL” SELECT TB5-6
MULTIPLEX “ON” COMMAND TB5-14
MULTIPLEX NORMAL SELECT TB5-15
MONO/STEREO SELECT TB4-14
+12V CONTROL VOLTAGE TB4-15
CONTROL GROUND TB5-13
PUMP MODULE
ALT GLYCOL PUMP SELECT TB2-17
(Requires contact closure) TB2-18
ALT WATER PUMP SELECT TB2-4
(Requires contact closure) TB2-5
STATUS FUNCTIONS
CONTROL CABINET
V1FIL ON IND. TB25-1
V1 BEAM ON IND. TB25-4
V1 PULSERIN IND TB25-13
V1BIASLINIT IND. TB25-14
SINGLE OVLD IND. TB25-6
V1AUTOON IND. TB25-5
V1TIME DELAY IND. TB25-2
V1 FAULT LIGHT IND. TB25-3
V2 FIL ON IND. TB26-1
V2 BEAM ON IND. TB26-4
V2 FAULT OVERLOAD IND. TB26-3
V2 AUTO ON IND. TB26-5
V2 TIME DELAY IND. TB26-2
V2 SINGLE OVLD IND. TB26-6
WATER PURITY INTLK IND. TB26-16
CHANGE FILTER IND. TB26-17
(IPA CABINET
* EXCITER “A” IND. TB5-7
* EXCITER“B” IND. TB5-8

2-18
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SECTION lli
CHECKOUT AND OPERATION

3.1. GENERAL

It is recommended that thorough familiarization be accom-
plished utilizing the control and indicator information prior to
performing the checkout procedures. Once checkout has been
accomplished, proceed with the operating procedures.

3.2. TEST EQUIPMENT
The basic equipment needed to accomplish this checkout
procedureis as follows:
a. One 0-6A current adjustable DC power supply.
b. Two 0-5 Vdc power supplies capable of producing
200mA.
c. Onedigita multimeter.

Rev. A: July 1991

d. One 0-6A DC meter. This item not needed if the mul-
timeter has this capability.

€. One 30 ohm, 2W resistor. (Tolerance not critical.) The
above equipment may also be needed during re-calibra-
tion procedures during the life of the transmitter, espe-
cialy after certain components replacement. Those pro-
cedures are described in the Maintenance Section (Sec-
tion V) of thismanual.

3.3. CONTROLS AND INDICATORS

Figures 3-1 through 3-7 and Tables 3-1 through 3-7 list the
controls and indicators, describes their function and refer-
ences illustrations showing their location. Table 3-8 presents
the typical operating meter readings.
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Table 3-8. Typical Operating Meter Readings

VISUAL AURAL AURAL
60KW SYNC PEAK: 6KW OUTPUT 12KW OUTPUT
UNPULSED BEAM VOLTAGE: |C1 |26KV |BEAM VOLTAGE: |Cl1 26KV |BEAM VOLTAGE: |Cl1 |26KV

C2 |20KV C2 |20KV C2 |20KV
C3 |13KV C3 |13KV C3 |13KV
C4 |6.2KV C4 |6.2KV C4 |6.2KV
C5 |0 C5 |0 C5 |0

BEAM CURRENT: |C1 |.35A |BEAM CURRENT: |C1 |0 BEAM CURRENT: |C1 |.10A
C2 |9A C2 |.35A C2 |.80A
C3 |13A C3 |.80A C3 |.85A
C4 |2.0A C4 |.50A C4 |.55A
C5 |.26A C5 |.18A C5 |.3A

BODY CURRENT: 20ma |BODY CURRENT: 20mA |BODY CURRENT: 20mA

PULSED BEAM VOLTAGE: |C1 26KV

C2 20KV
C3 13KV
C4  |6.2KV
C5 |0

BEAM CURRENT: |C1 |.32A
C2 |.89A
C3 |[.90A
C4 |1.64A
C5 | 3A

BODY CURRENT: 20mA

3.4. PRELIMINARY CHECKOUT PROCEDURES
In performing the transmitter checkout procedure the process
will be broken up into seven steps:
a. Cooling System Checkout
b. Visual transmitter cabinets checkout
c. Aura transmitter cabinets checkout
d. RF system/transmitter interface checkout
e. RF Drive system checkout
f. Visua amplifier HV application and final tests
g. Aura amplifier HV application and final tests Perform
the following checkout procedures prior to placing the
equipment in operation.

34.1. SAFETY GROUNDING DEVICES CHECKOUT
Perform the following steps:

a. Turn OFF dl circuit breakersonthecontrol and amplifier
cabinets.

b. Check the ground cables on each of the shorting sticks
to ensure proper groundsin:
1. Each high voltage power supply
2. Thefront of each amplifier cabinet

c. Check the wiring, contacts, and operation of each of the
shorting switch assemblies.

Rev. A: July 1991

3.4.2. POWER LINE CHECK

PROPER PROCEDURE FOR MEASURING VOLTAGES IN THE
FOLLOWING STEP REQUIRES PRIOR REMOVAL OF ALL
POWER AND SUBSEQUENT GROUNDING OF ALL LOCA-
TIONS WHERE TEST LEADS ARE TO BE ATTACHED OR RE-
MOVED. THE TEST METER IS TO BE LOCATED OUTSIDE THE
TRANSMITTER CABINET AND ALL DOORS ARE TO BE
CLOSED AND LOCKED PRIOR TO APPLYING ANY POWER.

With al circuit breakers of the Line Control cabinet OFF,
check the three phase power line. Voltages from leg to leg
should be within 2% of one another.

NOTE

The primary input wires to the high voltage power supplies

should initially be connected to the highest voltage labeled tap

terminal. This will produce a lower output voltage at first turn

on. Later in the checkout, it is probable the output voltage will

be raised by changing the taps.

The primary wiresto T1 in each line control cabinet should
be connected to the taps labeled nearest the line voltages
measured.

3.5. COOLING SYSTEM CHECKOUT

If it has not aready been done, follow theinitial checkout and
cleaning procedures given in the Heat Exchanger System Tech-
nical Manual 988-2324-001.

888-2326-001 313
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3.6. VISUAL TRANSMITTER CABINETS CHECKOUT

3.6.1. KEYLOCK SYSTEM CHECKOUT
The keylock system has been designed to deny entry to
potentially dangerous parts of the transmitter unless certain
specific steps have been taken to remove harmful voltages.
Figure 3-8 shows the steps that must be taken to gain access
to the interior of the transmitter. Checkout procedure is as
follows:

a. Removeall power tothelinecontrol cabinet at the station
power distribution panel.

b. Perform Steps 1,2, & 3. Make sure that the slide bolt
cannot be moved to theleft until all 3 circuit breakersare
OFF and the key cannot be removed until the bar is dlid
to the left.

c. Perform Step 4. Make sure the shorting bar cannot be
rotated to the shorted position until the master key is
inserted and rotated. Make sure the lower key cannot be
removed until the master key isinserted and rotated.

d. Perform Step 5. Make sure the 4 cabinet keys cannot be
removed until the submaster key is inserted and rotated
in the cabinet key bank. Once the submaster key is
inserted and rotated in the cabinet key bank, make sure the
shorting bar cannot be rotated from the shorted position.

e. Perform Step 6 removing one key. Make sure with the
one key removed the submaster key cannot be removed
from the cabinet key bank.

f. Removeall four door keysand try each of them to assure
they all will operatetheamplifier front door, theamplifier
rear side panels, and the proper rear panel in the control
cabinet. Check to see that, once the panel or door is
opened, the key cannot be removed from the lock until
the door or panel isre-closed and locked.

3.6.2. CONTROL VOLTAGE CHECK
a. AttheVISUAL LineControl Cabinet, turn ON TRANS-
MITTER CABINET MAIN breaker (CB7) and TRANS-
MITTER CABINET CONTROL breaker (CB9).

CAUTION
DO NOT TURN ON THE BEAM SUPPLY BREAKERS

b. At the Control Cabinet, turn ON the VISUAL CON-
TROL CABINET breaker. The cabinet 120/208V sys-
tems now have voltage.

PROPER PROCEDURE FOR MEASURING VOLTAGES IN THE
FOLLOWING STEP REQUIRES PRIOR REMOVAL OF ALL
POWER AND SUBSEQUENT GROUNDING OF ALL LOCA-
TIONS WHERE TEST LEADS ARE TO BE ATTACHED OR RE-
MOVED. THE TEST METER IS TO BE LOCATED OUTSIDE THE
TRANSMITTER CABINET AND ALL DOORS ARE TO BE
CLOSED AND LOCKED PRIOR TO APPLYING ANY POWER.

NOTE
Seps c. and d. should be performed in the VISUAL Line Con-
trol Cabinet.
c. Checkthevoltageat TB23 (insideLine Control Cabinet),
terminals 1, 2, 3 with respect to transmitter ground.
114-126 Vac should be present.
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d. Check thevoltageat TB23-1t0-2,-2t0-3, and-1to-3.
Each voltage should be 197-218 Vac.

NOTE
The remaining steps should be performed at the Control Cabinet.

e. Check for +14.75vdc at the V+ terminal of PS3 on the
power supply deck at the top of the control cabinet. The
deck at the front of the cabinet behind the blank meter
panel suppliesthevisual part of the transmitter; the deck
at the rear of the cabinet supplies the aural part of the
transmitter.

f. Check for approximately +24vdc at the junction of R2-
R3 on PC12 (mounted on the power supply deck).

g. Check for approximately +100vdc at the junction of
CR12-CR13 on PC12.

3.6.3. AMPLIFIER CABINET CHECK

CAUTION

MAKE SURE THE BEAM SUPPLY BREAKERS ON BOTH LINE CON-
TROL CABINETSARE OFF.

a. Rotate FILAMENT VOLTAGE control to minimum
(CCW).

b. Rotate MAGNET CURRENT control to minimum
(CCW).

c. At the Amplifier cabinet, set the CONTROL & FILA-
MENT breaker (CB1) ON.

d. Measure voltage on the overload LED common bus (rear
of door). The voltage should be +12.5-13.5 volts with
respect to ground. If adjustment is necessary see Section V.

NOTE
If a temporary jumper was used in the pump module to operate
the pumps without the transmitter being energized, that jumper
should be removed at this time.

e. Apply ac power to the heat exchanger and pressFIL ON.
The transmitter blowers and the pumps should energize.
After a short period of time (approximately 2 seconds)
thefilament contactor will operateand the FIL ON button
will light. The SUFFICIENT AIR LED and the COL-
LECTOR WATER FLOW LED on the amplifier cabinet
should be illuminated. The COOLANT FLOW LED on
the Control cabinet should aso be illuminated.

3.64. BLOWER ROTATION

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANSMIT-
TER BEFORE CHANGING WIRE CONNECTIONS IN THE FOLLOW-
ING STEPS.

Check for air pressure at the air hose connecting to the RF line
breakaway section. If no air pressure is present, the blower is
rotating backwards. Restore proper rotation by removing power
and reversing any two of the three 208V wires connected to the
motor. This can be done at TB6.

3.6.5. SUFFICIENT AIR INTERLOCK
a. Remove the small tubing from the input of the air pres-
sure switch S14.

Rev. A: July 1991
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LINE CONTROL CABINET
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CABINET OR REAR HALF OF CONTROL CABINET.

Figure 3-8. Key Lock System Operation
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b. PushtheFIL ON button. The SUFFICIENT AIRLED and
the FIL ON lamp should remain dark as the fan comes up
to speed.

¢. Restoretheair switch tubing and pressthe FIL ON button
againthe SUFFICIENT AIR LED andthe FIL ON indica-
tor should illuminate.

3.6.6. POWER LINE PHASE MONITOR

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-
MITTER BEFORE CHANGING WIRE CONNECTIONS IN FOL-
LOWING STEPS.

a. Remove wires 116, 117, and 118 one at atime from K1
(the visual phase monitor) in the Control cabinet (wires
417, 418, 419, and K4 when checking the aural cabinet).
The 3 PHASE POWER LED should extinguish and the
klystron blower inthe amplifier cabinet should not operate
when FIL ON is depressed.

b. Reverse any two of the above 3 phase inputs to the Phase
Monitor. Again, the blower should not operate when FIL ON
isdepressed. The 3 PHASE POWER LED should be OFF,

c. Restore norma wiring.

3.6.7. MAGNET CURRENT POWER SUPPLY & INTER-
LOCK

a. Power up the cabinet to the FIL ON state.

b. With the MAGNET CURRENT control set for minimum
(CCW) turn ON the MAGNET SUPPLY breaker on the
control cabinet. A few amperes should beflowing through
the magnet and should deflect the magnet current meter
dightly.

C. Increasethe magnet current to 10 ampereswiththe MAG-
NET CURRENT control. The control should be 1/2to 3/4
turnsopen (CW). TheMAG CURRENT IN RANGE LED
should be ON.

d. Reducethe magnet current whilewatching the MAGNET
CURRENT IN RANGE LED on the Amplifier cabinet.
The LED should go out at 9A. If adjustment of the trip
point is necessary, see Section V.

NOTE

Be sure to test the dropout point by reducing current, to see
where the LED extinguishes, not by increasing current to see
where the LED lights.

e. Increasethemagnet current whilewatchingtheMAGNET
CURRENT IN RANGE LED and the magnet current
meter. The MAGNET CURRENT LED should extinguish
at approximately 12A. If the trip point needs adjustment
See Section V.

f. Reduce magnet current to va ue given on klystron data shest.

3.6.8. RUN DOWN TIME CHECK
a. Check thetimeand turn off thefilament by depressing FIL
OFF.
b. The cabinet fans should run for approximately 5 minutes
(+ 1 minute). If no other amplifier cabinets are running,
the pumps should also shut off at thistime.
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3.6.9. REFOCUS CURRENT CHECK

a. Power up the cabinet to the FIL ON state.

b. WiththeREFOCUSCURRENT control set for mid-range
the REFOCUS CURRENT IN RANGE LED should be
illuminated.

¢. Rotatethe REFOCUS CURRENT control fully

counter-clockwise. The REFOCUS CURRENT IN RANGE
LED should extinguish.

a. Rotate the REFOCUS CURRENT control fully clockwise.
The REFOCUS CURRENT IN RANGE LED should illu-
minate asthe control ismoved approximately 1/3 of itstravel
and then extinguish again asthe control isrotated into thelast
third of its rotation. If adjustment of the lower or upper trip
point is necessary, see Section V.

b. Reset the REFOCUS CURRENT control to mid-range.
Final adjustment will be made later when the klystron is
operating.

3.6.10. ARC OVERLOAD TEST
To test the Arc Overload proceed as follows:

a. Depressthe CAVITY 4 ARC TEST button for one second.
The CAVITY 4 ARC OVERLOAD LED should light and
the FAULT light should flash.

b. Reset the overload indicator and FAULT light.

¢. Repeat usingthe CAVITY 3 ARC TEST button.

NOTE

A bright light such as the strobe light from a camera or even
bright direct sunlight directed at the rear of the klystron cabinet
when the rear doors are open may cause the transmitter to over-
load and indicate an arc failure. This condition results from the
sengitive arc detectors in the cavities sensing the bright external
light.

3.6.11. BODY CURRENT OVERLOAD CHECK

a USE AN EXTERNAL VARIABLE CURRENT
SOURCE CAPABLE OF PRODUCING 200MA AT AP-
PROXIMATELY 1VDC. A STANDARD SIZE BAT-
TERY AND A 20 OHM POT WIRED AS SHOWN IN
FIGURE 3-9 WILL SUFFICE. USING ALLIGATOR
CLIPS OR OTHER SUCH TEMPORARY ATTACH-
MENTS, CONNECT THE POSITIVE LEAD TO TP1
AND THE NEGATIVE LEAD TO GROUND. TP1 IS
LOCATED JUST BELOW THE HALL EFFECT SEN-
SORS IN THE COMPARTMENT IN FRONT OF THE
KLY STRON AND ISTHE TERMINAL THAT THE RE-
TURN LEAD FROM THE BEAM SUPPLY IS CON-
NECTED. MAKE THE TEMPORARY LEADS LONG
ENOUGH SO THAT THE POTENTIOMETER CAN BE
ADJUSTED WHILE OBSERVING THE BODY CUR-
RENT METER ON THE FRONT OF THE TRANSMIT-
TER.

b. Apply control circuit power to the transmitter cabinets. A
deflection of the BODY CURRENT meter should be seen.

¢. Using thetest fixture potentiometer, slowly rai sethe body
current. Near 100mA, the BODY CURRENT OVER-
LOAD LED should illuminate along with the flashing of
the cabinet FAULT indicator. If thetrip point needs adjust-
ment, follow the procedure in Section V.

Rev. A: July 1991
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Fig. 3-9. Technique for Checking Body Current Circuit
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Table 3-9. Collector Currents & Overload Settings

COLLECTOR CURRENT OVERLOAD
METER CALIBRATION LEVELS SETTING
c1 1.0A 25A
c2 1.0A 25A
C3 15A 25A
ca 5.0A 6.0A
(3.0AAURAL) | (4.0A AURAL)
C5 1.0A 20A

d. Reduce the body current below the trip point, reset the
overload and fault indicators, and remove the temporary
current source and potentiometer.

3.6.12. KLYSTRON COLLECTOR CURRENT METERING
& OVERLOAD CHECK

Checkout of the five collector current metering and overload
circuitsinvolvesfeeding an externdly produced and metered current
through each Hall effect sensor. The transmitter meter reading and
overload trip setting isthen checked againgt this current.

In addition to the high voltage wire and the multi-turn degaussing
cail running through the sensor, each Hall effect sensor assembly
contains an additiona loop of wire. Thiswire hasbeen ingtdled for
theexpress purpose of facilitating applying atest current through the
sensor. Theendsof thistest |oop are accessible on the printed circuit
board a the brass threeded terminals E6 and E7. See Figure 3-10.

The checkout procedure is as follows:

a. Connect the power supply to the C1 (lower) Hall sensor
test loop.

b. Set the test power supply to minimum current.

¢. Power up the transmitter to the FIL ON level.

d. Switch the front panel COLLECTOR VOLTAGE/CUR-
RENT meter switch to the C1 position. Slowly increase
the test current and compare the test current to the panel
meter reading at the calibration level operating current
shown in Table 3-9. Reverse polarity of the test power
supply if the meter deflects below zero. Calibration pro-
cedures, if needed, are givenin Section V.

e. Slowly increase the test current until the C1 COLLEC-
TOR CURRENT OVERLOAD LED illuminates. The
trip point should occur at approximately the overload
setting shown in Table 3-9. Trip point adjustment proce-
dure, if needed, isgiven in Section V.

f. Remove the test current and press the BEAM OFF but-
ton. This activates the de-gaussing circuit; evident by an
approximate 3 second negative deflection of the collector
current meter.

0. Depress FIL OFF and repeat the procedure for each of
the remaining collectors.

3.6.13. COLLECTOR VOLTAGE METERING & OVER-
LOAD CHECK
Use two 5V dc power supplies connected to the meter multi-
plier board as shown in Figure 3-11. Note that the positive lead
of each supply is connected to ground terminals E11 & E13.
a. Set both test power supplies to 5.00V using a digital
voltmeter.
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b. Apply control voltage to the transmitter and rotate the
front panel COLLECTOR VOLTAGE/CURRENT meter
switchtothe C1 position. The COLLECTOR VOLTAGE
meter should read 30kV +/-1kV.

¢. Rotate the meter switch to each of the other collector
voltage positions. Each reading should be very near zero.

d. Using the digital voltmeter, set test power supply #2 to
2.5V. Some of the COLLECTOR VOLTAGE OVER-
LOAD indicators will probably illuminate, but ignore
them for now.

e. Rotate the meter switch to the C2, C3, and C4 positions.
Each should read approximately 15kV on the COLLEC-
TOR VOLTAGE meter. (The C5 switch position yieldsa
meter reading of zero.) Since there are no adjustmentsin
the collector metering circuit, afailure of the above test
probably indicates a bad component or anon-linear col-
lector voltage meter.

f. Set test power supply #2 for 5V again and reset any
overload indicator lights. Assure that test power supply
#1 is till producing 5.00V.

g. Slowly reduce the output voltage of test power supply #2
whilemonitoringitwiththedigital voltmeter. Asthevoltage
isreduced, the collector voltage overload indicators should
illuminate at approximately the following test voltages:

TEST POWER SUPPLY #2 | COLLECTOR LED THAT
VOLTAGE ILLUMINATES
4.V G5
3.2V c4
1.7V C3
0.8v Cc2

There are no collector voltage overload adjustments. If
the above test fails, it is probably due to a failed com-
ponent.

h. This completes the collector voltage metering check.
Remove the test power supplies and temporary jumpers.

CAUTION

MAKE SURE THE TEMPORARY JUMPERS BETWEEN E7, E8, E9, &
E10 ARE REMOVED.

3.6.14. PRELIMINARY VISUAL EXCITER CHECK

The visual exciter will be used in the next procedure as a RF
source. The purpose of this procedure is only to power up the
exciter enough to obtain some RF energy.

Perform the preliminary exciter check as follows:

a. Turn EXCITER PAIR A circuit breaker (located at bot-
tom of 1PA cabinet) ON.

b. Turn the Visual Exciter circuit breaker inside exciter to
ON. The POWER indicator on the front panel of the
exciter should illuminate.

c. Apply any standard video test signal to the exciter.

d. Rotate the exciter front panel multi-meter switch to the
VIS PWR position.

e. Rotate the exciter front panel VISUAL POWER control
clockwise. A deflection of the multi-meter should beseen
indicating the presence of exciter output power.

Rev. A: July 1991
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Figure 3-10. Checking Collector Current Metering
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USING A DIGITAL VOLTMETER,
SET THE OUTPUT OF THE
SUPPLY TO THE VOLTAGES
SPECIFIED IN THE PROCEDURE

Figure 3-11. Test Set-Up for Checking Collector

Voltage Metering and Overload Circuits
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TEMPORARILY ADD 3
JUMPER WIRES BETWEEN
E7, E8, E9, & E10
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. Rotate the VISUAL POWER control fully counter-
clockwise. Leave the exciter turned on.

3.6.15. POWER METERING AND VSWR OVERLOAD

CHECK

Perform the following steps:
a. Using aBNC 50 ohm cable, temporarily connect the RF

output (J4) of the Visual Exciter to J1 of the Peak Power
Detector (PD-1). Thedetector assembly ismounted at the
lower portion of the klystron cabinet and is accessible by
opening the rear door.

. Rotate the FORWARD/REFLECTED power meter
switch on the meter panel to the FORWARD position.

. Increase the exciter visual power slowly while watching
for deflection of the power meter.

. Rotate the exciter power control fully counter-clockwise.

. Re-connect the temporary coaxia cable from J1 to J2 of
the Peak Power Detector.

. Rotate the FORWARD/REFLECTED power meter
switch on the meter panel to the REFLECTED position.
. Increase the exciter visua power slowly while watching
the deflection of the power meter. The VSWR overload
LED should light and the FAULT light should start
flashing when a VSWR of 1.4 is reached. If trip point

b.

Depress FIL ON on the amplifier cabinet. The Heat
Exchanger pump module should energize.

Adjust the magnet current to 11 ampsand set therefocus
current adjustment to mid-range.

All the interlock lights on the amplifier cabinet should
now beilluminated. Onthecontrol cabinet, the GLY COL
FLOW indicator should be illuminated and the orange
CHANGE FILTER indicator should have extinguished.

CAUTION

MAKE SURE THE BEAM SUPPLY BREAKERS ON LINE CONTROL
CABINET ARE OFF.

e.

adjustment is necessary, see Section V. g
. Removetemporary cable and reset the overload indicators.
. Reconnect the proper cables to the exciter and peak

detector. h

36.16. HIGH VOLTAGE INTERLOCKS

CAUTION

MAKE SURE THE BEAM SUPPLY BREAKERS ON LINE CONTROL

CABINET ARE OFF.

a. The status of the INTERLOCK INDICATORS on the
amplifier cabinet and the appropriate display on the j-
control cabinet should be as follows:

ILLUMINATED EXTINGUISHED
INDICATORS INDICATORS
AMPLIFIER CABINET
FRONT GROUND STICK MAGNET CURRENT
IN RANGE
METER PANEL SUFFICIENT AIR k.
KLY STRON SUPPORT EQUIP-
MENT
EXTERNAL BEAM
REFOCUS CURRENT IN REFOCUS CURRENT l.
RANGE IN RANGE
COLLECTORWATERFLOW |COLLECTOR WATER
FLOW

CONTROL CABINET

VISUAL (AURAL)

EXTERNAL GLYCOL

FLOW
VISUAL (AURAL) m
3 PHASE PWR 3 PHASE PWR
COOLANT TEMP

WATER PURITY

CHANGE FILTER

Rev. A: July 1991
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Depress BEAM ON on the amplifier cabinet under test
and wait until the filament time delay has elapsed (ap-
proximately 5 minutes after the FIL ON button was
depressed). When the time delay has finished (indicated
by theillumination of thegreen TIME DELAY light) the
Line Control Cabinet contactors may be heard activating
and the BEAM ON indicator will light.

Depress BEAM OFF. The line control cabinet primary
ac contactors to the beam supply should open immedi-
ately.

. PressBEAM ON. The sequence should be as follows:

1. BEAM ON is depressed.
2. 1 second later the primary ac contactors close.

. Open the meter panel by unfastening the two screws at

the bottom of the panel. The BEAM ON indicator and
METER PANEL LED indicator should extinguish. It
should not be possible to turn BEAM ON with the
interlock open. Close and re-fasten the meter panel.
Using the front panel adjustment, reduce the magnet
current below the minimum current trip point. The
BEAM ON indicator along with the MAGNET CUR-
RENT IN RANGE should extinguish.

Rotate the magnet current adjustment clockwise to in-
crease magnet current. The BEAM ON indicator should
illuminate again until the magnet current reaches its
upper set point, where a further increase of magnet
current will also extinguish the BEAM ON and MAG-
NET CURRENT IN RANGE indicators. Reset the mag-
net current to the klystron test data current.

Using thefront panel adjustment, reduce the refocus coil
current below the minimum current trip point. The
BEAM ON indicator along with the REFOCUS CUR-
RENT IN RANGE should extinguish.

Rotate the refocus current adjustment clockwise to in-
crease refocus current. The BEAM ON indicator should
illuminate again until the refocus current reaches its
upper set point, where a further increase of refocus
current will also extinguish the BEAM ON and RE-
FOCUS CURRENT IN RANGE indicators. Reset the
refocus current adjustment knob to mid-range.

. Using the valve in the plumbing line supplying pure

water to the klystron, reduce the water flow rate. Asthe
flow fallsto below 5 GPM, the BEAM ON indicator and
COLLECTOR WATER FLOW LED should extinguish.
Re-establish the proper flow rate.

321

WARNING: Disconnect primary power prior to servicing.



3-22

Table 3-10. Optional Patch Panel Interlock System
Checkout (Refer to drawing 839-7891-086, sheet 2)

INTERLOCK SWITCH(ES)

VISUAL BEAM ON

AURAL BEAM ON

plugs where they connect to the arc detector box. In each
case, the BEAM ON indicator along with the
KLY STRON SUPPORT EQUIPMENT LED should ex-
tinguish.

. On the Control Cabinet, turn OFF the MAGNET SUP-

PLY circuit breaker. Onthe Amplifier Cabinet, rotate the
refocus current adjustment fully counter clockwise.

. One at atime, remove and then replace the magnet plug

(on top of the magnet) and the refocus coil plug (at the
base of the klystron collector). The removal of each plug
should causethe KLY STRON SUPPORT EQUIPMENT
interlock LED to extinguish.

. Assure both plugs are firmly reattached. Re-establish

magnet current by turning ON the control cabinet MAG-
NET SUPPLY circuit breaker, and the refocus current by
re-setting its control to the mid-range position.

On the front of the control cabinet just below the inter-
lock display panel, removethe blank panel cover over the
collector voltage and current monitoring PC boards. (The
left cover contains the PC boards dedicated to the visual
amplifier; the PC boards under the right cover monitor
theaural klystron.) Unplug each board, oneat atime, and
check to see that the BEAM ON indicator extinguishes.
Thereisno interlock indicator associated with thisfunc-
tion.

Remove al power to the transmitter and open the front
door. Removethe shorting stick fromitshol der and stand
it in the front right corner in the cabinet.

888-2326-001

DEPRESSED INDICATOR INDICATOR
S3 ON OFF

S4 & S2 ON OFF
S10 & TEST LOAD WATER ON ON OFF
S10 & TEST LOAD WATER OFF OFF OFF

S4 & S8 & TEST LOAD WATER ON ON OFF
S4 & S8 & TEST LOAD WATER OFF OFF OFF
S6 & S2 OFF ON

S12 & TEST LOAD WATER ON OFF ON

S12 & TEST LOAD WATER OFF OFF OFF

S6 & S8 & TEST WATER ON OFF ON

S6 & S8 & TEST LOAD WATER OFF OFF OFF
S4 & S6 OFF OFF

S4 & S6 & S2 ON ON

S4 & S6 & S8 & TEST LOAD WATER ON ON ON

S4 & S6 & S8 & TEST LOAD WATER OFF OFF OFF

. One at atime, disconnect the arc detector sensor input CAUTION

MAKE SURE THE BEAM SUPPLY BREAKERS ON LINE CONTROL
CABINET ARE OFF.

t.

Re-power the transmitter and attempt to illuminate the
BEAM ON indicator again. It should not be possible to
do so. Also the GROUND STICK LED indicator should
be extinguished.

Remove power and replace the ground stick initshol der.
Re-power the transmitter to the BEAM ON indicator
illuminated condition as before.

CAUTION

MAKE SURE THE BEAM SUPPLY BREAKERS ON LINE CONTROL
CABINET ARE OFF.

v. Temporarily ground TB-15 terminal 5, on either power

supply deck inthe Control Cabinet. Thissimulatesahigh
coolant (either water or glycol) temperature interlock.
The primary ac contactor in the Line Control Cabinet
should open and the COOLANT TEMP interlock LED
should extinguish.

. Shut off the glycol flow by setting the glycol pump
switch on the pump modul e to the OFF (center) position.
The primary ac contactor in the Line Control Cabinet
should open and the GLYCOL FLOW interlock LED
should extinguish. Reset the glycol pump switch to start
the pump.

. Temporarily loosen the beam supply terminal access

cover enough to rel easetheinterlock switch. Theprimary
ac contactor inthe Line Control Cabinet should openand
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the VISUAL (or AURAL, as appropriate) EXTERNAL
interlock LED on the Control Cabinet should extinguish.
Re-fasten the power supply cover.

3.6.17. AMPLIFIER CABINET THREE OCCURRENCE
OVERLOAD TEST

CAUTION

MAKE SURE THE BEAM SUPPLY BREAKERS ON LINE CONTROL
CABINET ARE OFF.

Power up the transmitter to the BEAM ON indicator illumi-
nated condition (without high voltage present) and perform the
following steps:

a. Operatetheoneof theARC (PUSH TO TEST) overloads
momentarily. The overload LED should illuminate and
theLine Control Cabinet power supply contactorsshould
be heard de-actuating. If the overload test button was
pushed just long enough to causethe ARC OVERLOAD
indicator to illuminate (without causing the yellow
FAULT indicator to start flashing) the beam supply con-
tactors should be heard re-actuating after 1.5 seconds.

NOTE
If the ARC overload test button was pushed for too long the
FAULT indicator will start flashing. If this happens reset the
FAULT and ARC OVERLOAD indicators and repeat the test.

b. Operate the ARC (PUSH TO TEST) overload again
momentarily. The action should be the same as the pre-
vious step except that the SINGLE OVERLOAD SET
LED should illuminate. This indicates two of the three
overloads that will shut down the transmitter have oc-
curred.

c. Operate the ARC (PUSH TO TEST) overload again
momentarily. The Line Control Cabinet contactors
should release and remain de-actuated. The SINGLE
OVERLOAD SET LED should have extinguished and
the FAULT indicator should start flashing.

d. Reset the FAULT and the OVERLOAD indicators.

e. Depress the SINGLE OVERLOAD SET hbutton. The
LED should illuminate.

f. Enter one overload with one of the ARC (PUSH TO
TEST) overloads. The BEAM ON light should extin-
guish and the FAULT indicator should start flashing.

g. Enter two faults with the ARC (PUSH TO TEST) over-
load to illuminate the SINGLE OVERLOAD SET indi-
cator. Measure the time from the application of the first
overload to when the SINGLE OVERLOAD SET LED
extinguishes. Thistimeinterval should be approximately
one minute.

h. Operate the ARC (PUSH TO TEST) overload and hold
it depressed for at least one second. The Line Control
Cabinet ac contactors should open, the ARC OVER-
LOAD indicator should be illuminated, and the yellow
FAULT light should be flashing.

3.6.18. AC FAIL TEST
Perform the following steps:
a. Set the AC FAIL toggle switches on the power supply
decksin the control cabinet to IN.
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NOTE

It is possible that the battery has insufficient charge to perform
the following test. See step f.

CAUTION

MAKE SURE THE BEAM SUPPLY BREAKERS ON LINE CONTROL
CABINET ARE OFF.

b. Power up theamplifier cabinet to the BEAM ON indica-
tor illuminated level (without high voltage present).

¢. Shut off al power to the transmitter for 10 seconds. The
amplifier cabinet should return to the BEAM ON state
when power is re-applied.

d. Shut off al power to the transmitter for 30 seconds. The
FIL ON lamp and AUTO ON lamp should light when
power isre-applied. The BEAM ON lamp should illumi-
nate after approximately 30 seconds.

e. Shut off all power to the transmitter for 5 minutes. The
FIL ON lamp and AUTO ON lamp should light when
power isre-applied. The BEAM ON lamp shouldillumi-
nate after approximately 5 minutes.

f. If stepsc., d., and e. do not work, it is probable that the
battery is not fully charged. Allow the battery to charge
for a least 10 hours by having power applied to the
control circuitry and repeat the tests. (The AC FAIL
switch must be set to IN.)

3.6.19. FILAMENT VOLTAGE METERING CALIBRATION

CAUTION

MAKE SURE THE BEAM SUPPLY BREAKERS ON LINE CONTROL
CABINET ARE OFF.

a. Connect adigital multimeter directly to the filament and
cathode terminals AT THE BOTTOM OF THE
KLY STRON. Set the meter to measure DC voltsinthe 7
vdc range.

b. Power up the amplifier cabinet to the FIL ON level.

c. Slowly rotatethe FILAMENT ADJUST knob clockwise
while observing the FILAMENT VOLTAGE meter
through the window of the front door. Set the filament
voltage for about 7 volts.

d. Check the digital voltmeter reading and, if necessary,
reset thefilament voltageto 7.0 voltsasread on thedigital
voltmeter.

e. Compare the digital voltmeter reading to the cabinet
filament voltmeter reading. If adifferencein readingsis
observed, record the difference asthe calibration error of
the internal meter. This information should be noted
whenever filament voltageis read.

3.7. AURAL TRANSMITTER CABINETS CHECKOUT

Checkout of the Aura Amplifier Cabinet and theaural portion
of the Control Cabinet isidentical to the checkout of the visual
portion of the transmitter. Therefore the previous procedure
should be repeated using the aural amplifier cabinet and aural
portion of the Control Cabinet.

3.8. RF SYSTEM MULTIPLEX CONTROL CHECKOUT
Perform the following procedure:
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a. Apply 110 Vac power to the diplexer AURAL
DETUNERS.

The detuner mechanism may change position when power is
first applied aligning itself with the logic command being sent
from the transmitter.

b. Observethe MULTIPLEX statusindicators. One should

beilluminated. Momentarily depressthe switch under the
onethat is NOT illuminated.
The diplexer cavity detuner mechanism should begin
to move. The indicator above the switch depressed
should illuminate when the detuner mechanism
reaches its new position.

c. Check the diplexer cavity detuners to assure that the

position of the detuners agrees with the mode status
indicator.
Locate the aural notch cavities on the diplexers. On
the wall of each cavity is a plunger entering the cavity
that is driven by a common bar that drives both cavity
plungers at the same time. The plunger changes the
RF coupling in the cavity causing the resonating fre-
guency to move higher. When the plungers are in-
serted into the cavities, the common drive bar is posi-
tioned close to the aural cavity flange (about an inch
from it). In this mode, the cavities are detuned. This
corresponds to the MULTIPLEX mode. The NOR-
MAL mode corresponds to the plungers retracted out
from the cavities. The common drive bar will be sev-
eral inches from the cavity flange when the detuners
are positioned in the NORMAL mode.

d. Whilethedetunersareinthe MULTIPLEX mode, check
theEXTERNAL interlock LED onthe AURAL amplifier
cabinet. It should be extinguished indicating the aural
cabinet isinterlocked off during multiplex operation.

e. Depressthe NORMAL switch on Emergency Multiplex
control panel.

3.9. RF SYSTEM INTERLOCK CHECKOUT

INTHE FOLLOWING STEPS, MAKE SUREBOTHBEAM POWER
SUPPLY BREAKERS ON BOTH LINE CONTROL CABINETS
ARE SET TO OFF.

Thisprocedure assumestheoptional patch panel and interlock
circuit shown on sheet 2 of drawing 839 7891 169 (Power &
Control Wiring diagram) are installed and wired per the draw-

ing.
NOTE

If the optional patch pand is not used, the Aural Reject Load
Thermal Interlock should be wired directly to TB17-14 and
TB17-18 in the Control Cabinet.

3.9.0.1. Procedure
Perform the following steps:
a. Apply sufficient water flow to the station test load to
release the low water flow interlock switch.
b. Assurethat the BEAM POWER SUPPLY BREAKERS
ontheLineControl cabinetsare both set to OFF. Depress
the FIL ON and BEAM ON pushbuttons on both visual
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and aural amplifier cabinets so after the time delay ex-
pires, both BEAM ON indicatorsilluminate. Assure that
the multiplex mode is set to NORMAL .

¢. Removeall three patch linksfrom the 7-port patch panel.
Both visual and aural BEAM ON indicators should ex-
tinguish.

d. Using masking tape, label each interlock switch actuator
rod hole with the switch number so it correspondsto the
schematic.

e. Using ascrewdriver or other tool, depressthe patch panel
interlock switches per Table 3-10. Follow the table and
check the appropriate visua or aural BEAM ON indice-
tor for proper responses.

f. Replacethe patchlinksso thevisua and aural amplifiers
arerouted to the diplexer and thediplexer output isrouted
to the test load. (Switches $4, S6, & S8 depressed.) Both
visual and aural BEAM ON indicators should illuminate.

g. Temporarily remove the thermal interlock plug from the
diplexer aura reject load. Short the two pinsin the plug
with a piece of wire to simulate an overheated load
condition. The aural amplifier BEAM ON indicator
should extinguish. Reinstall the thermal interlock plug
onto the load.

3.10. NOTCH DIPLEXER EQUALIZER CHECK
Refer to the Notch Diplexer Equalizer technical manual
(988-1150-001) for proper checkout procedures.

3.11. EXCITER SWITCHER CHECK (OPTIONAL
EQUIPMENT)
Refer to the Exciter Switcher Technical Manual (988-2232-
001) for proper checkout procedures.

3.12. EXCITER CHECKOUT
Refer to the Exciter Technica Manual (988-2265-001) for
proper checkout procedures.

3.13. IPA CABINET CHECKOUT
Refer to the IPA Cabinet Technical Manual (988-2264-001)
for proper checkout procedures.

3.14. KLYSTRON CAVITY PRETUNING

Before applying high voltage and rf to the klystron, the cavity
tuning should be preset to the channel of operation. Performthe
procedures listed in Section V before continuing.

3.15. APPLICATION OF HIGH VOLTAGE: VISUAL
AMPLIFIER CABINET

CAUTION

SUCCESSFUL COMPLETION OF THE RF SYSTEM INTERLOCK
CHECKOUT MUST BE COMPLETED BEFORE PROCEEDING.

Read paragraphs in this section entitted TRANSMITTER
TURN-ON before proceeding.
Perform the following steps:
a Assure that the klystron cavities have been pretuned.
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REMOVE ALL INPUT POWER FROM TRANSMITTER AND
BEAM SUPPLIES BEFORE PERFORMING THE FOLLOWING
STEPS. USE SHORTING STICK ON ALL TERMINALS BEFORE
TOUCHING THEM.

b. Assure the BEAM SUPPLY BREAKERS on the Line
Control Cabinets are OFF.

c. In the High Voltage Power Supplies connect the ac
primary wires to the 500V and +20V taps. This will
initially produce alower beam voltage.

d. Consultdrawing 839 7891059, HV Wiring Diagram, for
initial mod anode bias tap positions. Be sure that the
Zener board is installed in the recommended resistor
position.

e. IntheVisua Amplifier Cabinet, move HV wire J14 from
the zener diode board to the junction of R25 and R26.
This will produce a low beam current. (In the Aura
Amplifier Cabinet, the HV wire J14 should remain con-
nected to E6 of the auxiliary zener board which should
beinstaled in place of R25).

f. Check that the input and output of the klystron is termi-
nated into 50 ohms, with adequate termination dissipa-
tion.

. Apply ac power to the appropriate Line Control cabinet.

. SetboththeBEAM SUPPLY breakersontheappropriate
Line Control Cabinet to ON.

o0 «Q

CAUTION

Never throw the Line Control Cabinet BEAM SUPPLY breakers ON if the
Amplifier Cabinet BEAM ON indicator is illuminated. Doing so will
bypass the beam supply step-start circuits and may damage the beam
power supply.

i. Makesurethe pump module switchesare ON and power
is applied to the outside fan unit.

j- DepressFIL ON.

k. Check for proper meter readings of filament voltage,
magnet current, and ion pump current.

NOTE
See tube data sheet supplied with klystron for magnet current
and filament voltage.

CAUTION

DO NOT APPLY BEAM VOLTAGE IF THE ION CURRENT IS ABOVE
10uA. IF THE ION CURRENT IS EXCESSVE, LET THE KLYSTRON
RUNWITH FILAMENT VOLTAGE ONLY (AND ION PUMP VOLTAGE)
APPLIED TO THE TUBE. THISSHOULD REDUCE ION PUMP CUR-
RENT.

[. Set the Visual and Aura Exciter POWER controls to
minimum (fully counterclockwise).

m. Set the pulser to OUT. (Visual only).

n. Depress BEAM ON (after time delay runs out).

HIGH VOLTAGE IS NOW PRESENT IN THE AMPLIFIER CABINET.

0. Check the body current, collector voltage, and collector
current readings as follows:
1. Body Current: lessthan 20mA.
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2. C1- Collector Voltage: approx. 24kV;
Collector Current: 0 A

3. C2- Collector Voltage: approx. 18kV;
Collector Current: 0 A

4. C3- Collector Voltage: approx. 12kV;
Collector Current: <1A

5. C4- Collector Voltage: approx. 6kV;
Collector Current: <3A

6. C5- Collector Voltage: OkV;
Collector Current: OA

. Check to see that ion current does not exceed 10uA.

. Allow the transmitter to warm up for a minimum of 30
minutes at this reduced beam voltage & beam current
level before proceeding. Check meter readings peri-
odically for possible problem areas.

r. If no problems have devel oped depressBEAM OFF and
FIL OFF and proceed to full beam voltage and beam
current. During the RF testing portion of the checkout,
beam voltage (beam supply primary taps) and total beam
current (mod anode resistor tap settings) may have to be
changed to obtain optimum performance.

REMOVE ALL POWER BEFORE PERFORMING THE FOLLOW-
ING STEPS. USE SHORTING STICK ON ALL TERMINALS BE-
FORE TOUCHING THEM.

S. Set BEAM SUPPLY breskerson Line Control cabinet to
OFF.

t. Inthe High Voltage Power Supply, return the primary ac
wiresto thetapsthat match the line voltage measured. In
the Visua amplifier cabinet, move HV wire J14 back to
E3 on the auxiliary zener diode board.

u. Reapply power to the Line Control cabinet and set the
BEAM SUPPLY breakersto ON.

v. DepressFIL ON.

w. Depress BEAM ON &fter the time delay runs out.

X. Check the body current, collector voltage, and collector
current readings as follows:

1. VISUAL AMPLIFIER
a) Body Current: less than 30mA.
b) C1- Collector Voltage: approx. 26.0kV;
Collector Current:  0A
c) C2- Collector Voltage: approx. 19.5kV;
Collector Current: <.5A
d) C3- Collector Voltage: approx. 13.0kV;
Collector Current: <.5A
€) C4- Collector Voltage: approx. 6.5kV;
Collector Current: <5.5A
f) C5- Collector Voltage: OkV;
Collector Current:  0A
g) lon pump current less than 10uA.
2. AURAL AMPLIFIER
a) Body Current: less than 30mA.
b) C1- Collector Voltage: approx. 26.0kV;
Collector Current:  0A
¢) C2- Collector Voltage: approx. 19.5kV;
Collector Current:  0A

O T
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d) C3- Collector Voltage: approx. 13.0kV;
Collector Current:  0A

€) C4- Collector Voltage: approx. 6.5kV;
Collector Current: 2.5A

f) C5- Collector Voltage: OkV;
Collector Current:  OA

g) lon pump current less than 10uA.

y. Allow the amplifier to operate in this mode about 15
minutes before proceeding. During this time double
check performance of the cooling system, and especially
look for cooling system leaks as the coolant warms.

z. If the amplifier under test isto be used in visual service,
tune the klystron initially for the unpulsed mode per the
procedure in Section V. Refer to Table 3-8 for typical
meter readings under drive conditions.

The procedure for aural service tuning is also con-
tained in Section V.

aa. For visual amplifiers, follow the procedurein Section V
to set tuning of the amplifier for pulsed conditions after
having tuned the klystron for unpulsed service.

ab. Allow theamplifier to operate at full power while check-
ing the temperature of al elbows and transmission lines
for heating.

3.16. APPLICATION OF HIGH VOLTAGE: AURAL
AMPLIFIER CABINET
The proceduresfor applying high voltageto the Aural Ampli-
fier Cabinet are identical to the checkout of the visual portion
of the transmitter. Therefore the previous procedure should be
repeated using the aural amplifier cabinet and those notes and
meter readingsin the procedurethat apply totheaural amplifier.

3.17. DIPLEXED AMPLIFIER CHECKOUT

a. Connect each amplifier output to the notch diplexer and
the output of the diplexer to adummy |oad with adequate
dissipation for both visual and aural signals.

b. Turn ON the BEAM SUPPLY BREAKERS ontheLine
Control Cabinets. Depress FIL ON on both visual and
aural amplifiers

c. After thetime delays expire depressBEAM ON on both
amplifiers. Increase AURAL RF drive slowly while
watching the AURAL VSWR, power output and diplexer
reject load power. The aural VSWR should be less than
1.2:1 and reject load power less than 1500 watts at 100%
aural power.

d. Slowly, increase the VISUAL power while watching
VISUAL VSWR, power output, and diplexer reject load
power. TheVISUAL V SWR should belessthan 1.2:1and
thediplexer rgject |load power should not increase signifi-
cantly. Reject load power should not be alowed to in-
crease beyond 1500 watts.

e. Allow the transmitter to operate several hours at full
power periodically checking the temperature of all e-
bows and transmission lines for heating.

f. Check diplexer reject load power. It should decrease as
the diplexer warms up.
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g. Check both the purewater and glycol temperaturesat the
heat exchanger modules. Both should be |ess than 120F.
(If outside ambient air temperature isless than 100F.)

3.18. MULTIPLEX SYSTEM CHECKOUT UNDER
POWER
Perform thefollowing steps. It isassumed that both visual and
aural amplifiers are energized (BEAM ON) and that both are
capable of producing licensed power.

a. Rotate both (with spare exciters) Visua Exciter POWER
controls fully counterclockwise. Rotate both (with spare
exciters) Aural Exciter POWER controls fully counter-
clockwise.

b. Depress the MULTIPLEX switch. The aural amplifier
should shut off along with the visual amplifier pul ser.

¢. Rotatethe on-air Visual Exciter POWER control clock-
wise while monitoring the VISUAL POWER meter to
confirm that visual power can be applied to the system
output through the visual amplification chain. Rotate the
POWER control fully counterclockwise after confirma:
tion.

d. Rotate the on-air Aural Exciter POWER control clock-
wise while monitoring the VISUAL POWER meter to
confirmthat aural power can also beappliedtothesystem
output through the visual amplification chain. Rotate the
POWER control fully counterclockwise after confirma:
tion.

e. Depressthe multiplex NORMAL switch.

Slowly increase aural power using the on-air Aural Ex-
citer POWER control while monitoring the diplexer re-
jectload power and V SWR on the aural amplifier cabinet
power meter.

g. When full power is attained, note the exact position of
the POWER control knob onthe Aural Exciter and record
this position on a piece of paper.

h. Reduce aural power by rotating the Aural Exciter
POWER control fully counterclockwise.

i. Operatethevisua amplifier a full visual power.

j- Without changing the Visual Exciter POWER control,
depressthe MULTIPLEX pushbutton.

The VISUAL POWER meter should read approxi-
mately 25%.

k. Slowly increasethe Aural Exciter POWER control to the
knob position recorded in step g. The VISUAL POWER
meter reading should increase to approximately 32%.

The transmitter is now operating in its multiplex mode.

—h

NOTE

The amount of visual power that can be produced in the emer-
gency multiplex mode of operation is dependent upon several
factors:

1. If out of band intermodulation products can be al-
lowed to exceed the legal limit of -60dB without causing
adjacent channel interference, transmitter power can be
increased.

2. If the percentage of aural power reference to visual
power can be decreased during the emergency mode,
visual power may be increased.
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3. If 1. above is not a factor and existing Klystron tuning
and precorrection settings will permit higher output
powers without causing excessive in-band intermodula-
tion products, higher transmitter output powers are pos-
sible. In-band intermodulation products, if they are
strong enough, will be visible in the transmitted picture
as diagonal hash lines.
Visual and aural preset power levels are set by fixed
pads attached to the multiplex hybrid HYB-4 in the IPA
cabinet. Different pad values may be substituted for
those installed in the transmitter if a change in preset
multiplex power levels is desired. Also, instead of
changing pad values, the individual exciter power levels
may be changed using the exciter POWER controls. In
any case, a spectrum analyzer and demodulated picture
examination should be used to determine maximum
emergency multiplex power levels.
[. Depressthe multiplex NORMAL pushbutton. Thetrans-
mitter will return to itsnormal diplexed operating mode.

3.19. FINAL CHECK

If thestationisequipped with an output dummy |oad (optional
equipment), operate the full transmitter into the dummy load
for several hours. Check all VSWRs and for heating of RF
components. Monitor all transmitter parameters.

Check response, differential gain, differential phase, sync
levels, modulation depth and subcarrier notch depth after the
diplexer. Check and adjust, if necessary, group delay caused by
the notch diplexer. Refer to Notch Diplexer Equalizer technical
manual.

3.20. DAY TO DAY OPERATION
Before operating the transmitter each day, the following
checks should be made.
a. Assureadl transmitter doorsare closed and that all exter-
nal interlocked devices arein place.
b. Assure the transmitter RF output is properly terminated
into the dummy load or antenna.
c. Apply power to the equipment by closing al circuit
breakers on the Line Control Cabinets.

3.20.1. TRANSMITTER TURN-ON

NOTE
The following steps are applicable to either the visual or aural
amplifier cabinet.

a. Depressthe FIL ON pushbutton. The FIL ON lamp will
illuminate when the filaments energize.

b. The Control Cabinet GLY COL FLOW indicator should
illuminate and the amber CHANGE FILTER indicator
should extinguish.

c. The following amplifier cabinet indicators should illu-
minate and indicate normal up-sequencing: SUFFI-
CIENT AIR, COLLECTOR WATER FLOW, MAGNET
CURRENT IN RANGE, REFOCUS CURRENT IN
RANGE and SUFFICIENT AIR.

d. Afterthe5minutedelay period, the TIME DELAY lamp
will come on.

e. After the TIME DELAY lamp illuminates, depress the
BEAM ON pushbutton. The BEAM ON lamp will illu-
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minate and audible evidence of the Line Control Cabinet
contactor closures may be heard. The transmitter is now
ON.

f. VISUAL POWER. Observe the indication given on the
visual POWER OUTPUT meter (FORWARD POWER).
If necessary, use the MOD ANODE bias switche on the
visual amplifier cabinet to set peak sync output power at
100%. Observe the demodulated television signa and
adjust the visual exciter POWER control to produce the
proper blanking to sync ratio.

g. AURAL POWER. Observethe aural POWER OUTPUT
meter (FORWARD POWER). Use the power control on
the aural exciter, to set the meter to 100%.

h. Check transmitter meter parameters and compare with
previously recorded dataand/or with datashownin Table
3-10.

3.20.1.1. Turn-on Using The Auto On Mode
Whenever the BEAM ON function isenergized on the ampli-

fier cabinet before the FIL TIME DELAY has elapsed, the
AUTO ON light on the amplifier cabinet will illuminate indi-
cating that beam voltage will automatically be applied to the
tube when the FIL TIME DELAY elapses.

Also, whenever each amplifier cabinet is turned off by de-
pressing FIL OFF at the amplifier cabinet without depressing
BEAM OFF, the control logic will have been leftinthe AUTO
ON mode and will apply beam voltage to the klystron the next
timethefilamentsareturned onandthe TIME DELAY elapses.

3.20.2. TRANSMITTER TURN-OFF
Two methods are provided:

a. Manual. Depressing the BEAM OFF and FIL OFF push-
buttons in that order. The transmitter fans and the pump
module will continue to operate for 5 minutes. The
transmitter is off and the filament circuits are de-ener-
gized. To return the transmitter to the air, depressthe FIL
ON and the BEAM ON in that order. After the warm-up
time delay, the transmitter will return to operation.

b. Semiautomatic. With the transmitter in operation, de-
pressthe FIL OFF pushbutton. The high voltagecircuitry
is automatically de-energized along with the filament
circuitry. The fans and pump module will continue to
operate for 5 minutes. To return the transmitter to the air
depress the FIL ON pushbutton. The transmitter will
automatically return to operation when the TIME DE-
LAY elapses.

3.20.3. EXCITER TURN-ON AND TURN-OFF

a. Aura Exciter. The toggle switch inside the chassis
should be left in the ON position for normal operation. It
can be moved to the OFF position when it is desired that
the exciter output be turned off during test functions.

b. Visual Exciter. The circuit bresker inside the chassis
should beleft in the ON position. It can be moved to the
OFF position when it is desired that the exciter output be
turned off during test functions.

3.204. FAULT RESET
If anamplifier cabinet experiencesthree overloadswithin one
minute, the amplifier will remove beam voltage from its
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klystron and illuminate the flashing FAULT indicator. The
indicator may bereset and high voltagereappliedtotheklystron
by depressing the FAULT PUSH TO RESET switch on the
amplifier cabinet that has shut off.

CAUTION

DO NOT REPEATEDLY RESET THE OVERLOAD CAUSING BEAM
VOLTAGE TO BE REAPPLIED TO THE KLYSTRON IF THE OVER-
LOAD CONTINUESTO PERS ST. RATHER SWITCH TO ONE OF THE
EMERGENCY MODES AND DETERMINE THE REASON FOR THE
OVERLOAD.

3.20.5. POWER LINE INTERRUPTION

During operation, if a power line interruption of less than
30-seconds occurs, the transmitter will automatically return to
the air without the 5-minute warmup period. If the power
interruption exceeds the 30-second period, the transmitter will
automatically returnto the air but with a proportional warm-up
delay. Power interruption of up to approximately 1 hour is
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provided for. If the outage exceeds this period, the transmitter
must be returned to operation manually.

3.20.6. EMERGENCY MULTIPLEX OPERATION

Emergency multiplex isatransmitter mode designed to over-
come an aural amplifier chain failure. It alows signals from
both the visual and aural excitersto be amplified by the visual
klystron and fed to the antenna at reduced power. This is an
emergency only procedure.

3.20.6.1. Procedure
a Depress the MULTIPLEX pushbutton on the IPA cabi-

net. Both Visua and Aura Exciter outputs will mix and
beamplified by thevisual amplifier. Thesum of thevisual
and aural powers will be indicated on the VISUAL
POWER meter. The meter reading will be about 30%.
The aural amplifier cabinet will be interlocked off
(BEAM OFF).
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Table 3-1. Amplifier Cabinet Controls & Indicators

REF. |CONTROL/INDICATOR FUNCTION
1 MAGNET CURRENT meter, M1, |Indicates klystron magnet current.
0-15Adc
2 BEAM VOLTAGE meter, M2, 0- Indicates klystron beam voltage.
30kvdc
3 BODY CURRENT meter, M3, 0- |Indicates klystron body current.
200mA
4 POWER OUTPUT meter, M5, 0- |Indicates forward or reflected klystron rf power.
130%, 1.0-3.0 VSWR
5 BEAM CURRENT meter, M5, 0- |Indicates klystron beam current.
6Adc Visual, 0-4Adc, Aural
6 BEAM VOLTAGE/CURRENT Selects input to beam voltage meter M2 and beam current meter M5.
switch S12
7 POWER OUTPUT Switches POWER OUTPUT meter circuit.
FORWARD/REFLECTED VSWR
switch, S16
8 FIL ON switch, S1 Applies control logic input to energize klystron filaments, blowers, heat exchanger,
and high voltage power supply.
TIME DELAY indicator, A10 Indicates the 5 minute turn-on delay has been completed.
FIL OFF switch, S2 Applies control logic input to deenergize klystron filaments, blower, heat
exchanger, and high voltage power supply.
FAULT PUSH TO RESET When illuminated an error condition has occurred. Depressing the switch resets
switch,/indicator, S3/A11 the fault shift register. (If AUTO ON lamp is illuminated, the beam will re-cycle
when FAULT RESET is depressed.)
BEAM ON swtich, S4 Applies control logic input to apply klystron beam voltage and +24V to IPA.
BEAM OFF switch, S5 Applies control logic input to remove klystron beam voltage and +24V from IPA.
AUTO ON indicator When illuminated, indicates control logic has klystron in AUTO ON mode and
beam voltage will be applied to the klystron whenever the 5 minute filament time
delay has been completed.
9 Filament meter, M6 (located Indicates filament voltage level applied to klystron.
behind door)
10* PULSE AMPLITUDE control, R51 |Controls amplitude of sync pulse applied to klystron annular ring.
11* LEADING EDGE control, R3 Adjusts timing of sync pulse applied to klystron annular ring. Used mainly to
adjust pulser output coincident with 2nd pulser output.
12* TRAILING EDGE control, R4 Same as above.
13* MOD ANODE BIAS Accuates motor driven potentiometer in Mod Anode resistor divider string to
RAISE/LOWER switch, S2 raise/lower klystron output capability. (NOT USED ON AURAL.)
14* PULSER IN/OUT switch, S1 Selects use of Annular Ring Pulser or fixed beam current operation for Visual
Amplifier.
15* ADJ LIMIT, indicator, CR27 llluminates while RAISE/LOWER swtich is accuated if motorized potentiometer
reaches end of travel in either direction
16* SYNC PRESENCE indicator CR7 |Indicates sync is being received from the Visual Exciter by the Pulser Controller.
Note: Due to switching of IPA power supply with BEAM ON/OFF, the sync
presence LED display is only valid when beams are on and the sync output cable
from the exciter is properly connected to the IPA AGC detector. Operators should
disregard the LED when beams are off or if the IPA AGC sync cable is
disconnected.
17* PULSER OUT indicator CR3 Indicates Annular Ring Pulser has been swtiched out and klystron is being
operated with fixed beam current.
18* PULSER IN indicator CR34 Indicates Annular Ring Pulser has been switched into circuit.
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Table 3-1. Amplifier Cabinet Controls & Indicators (Cont.)

REF. |CONTROL/INDICATOR FUNCTION
* VISUAL AMPLIFIER CABINET
ONLY
19 MAGNET CURRENT ADJ Adjusts klystron magnet current by controlling magnet power supply regulator.
20 MAGNET UNDERCURENT TRIP |Sets minimum operating magnet current (typical = 9A).
ADJUST control
21 MAGNET OVERCURRENT TRIP |Sets maximum operating magnet current (typical = 12A).
ADJUST control
22 REFOCUS CURRENT ADJUST | Adjusts klystron refocus current by controlling refocus power supply.
23 ELAPSED TIME meter, M7 Indicates operating hours on filament.
24 CONTROL AND FILAMENT Controls +12 Vdc applied to the logic and relay control circuitry and the 208Vac
circuit breaker, CB1 voltage applied to the filament transformer.
25 FILAMENT ADJUST transformer, |Variable transformer used to vary the ac input to the klystron dc filament voltage
T3 supply.
26 INTERLOCKS
FRONT GROUND STICK Indicates front ground stick has been returned to its holder.
METER PANEL Indicates hinged upper panel on front of cabinet is closed
MAGNET CURRENT IN RANGE |Indicates magnet current above undercurrent trip point and below overcurrent trip
point.
KLYSTRON SUPPORT Indicates loop-thru circuit complete to arc detector, collector temperature and
EQUIPMENT CONNECTED magnet wiring.
SUFFICIENT AIR Actuated by an air pressure switch monitoring the klystron cavity main blower.
EXTERNAL BEAM Indicates satisfactory condition of external interlock.
REFOCUS CURRENT IN RANGE |Indicates refocus current above undercurrent trip point and below overcurrent trip
point.
COLLECTOR WATER FLOW Indicates sufficient water flow to klystron.
27 OVERLOADS
KLYSTRON COLLECTOR Indicates klystron beam current or voltage limit has been exceeded.
VSWR Indicates VSWR limit has been exceeded.
BODY CURRENT Indicates klystron body current has exceeded limit.
ARC 4TH CAVITY Indicates rf arc has occurred in 4th cavity
ARC 3RD CAVITY Indicates rf arc has occurred in 3rd cavity.
ARC DETECTOR OVLD PUSH Depress indicated pushbutton to test arc overload logic. CAUTION:
TO TEST 4TH CAVITY & 3RD PERFORMING THE TEST FUNCTION WILL CAUSE THE TRANSMITTER TO
CAVITY TURN OFF.
SINGLE OVERLOAD INDICATOR |When illuminated, indicates single overload will shut klystron beam voltage off
and not automatically return it.
SINGLE OVERLOAD SET Depress to enable single overload logic in preference to 3-time overload logic.
28 INDICATOR RESET When depressed, extinguishes overload lamps that are illuminated. If lamp
remains illuminated it indicates that overload is still present.
29 REFOCUS UNDERCURRENT Set minimum operating refocus current.
TRIP ADJUST control
30 REFOCUS OVERCURRENT Sets maximum operating refocus current.
TRIP ADJUST control
34 888-2326-001 Rev. M: March 1995
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Table 3-1. Amplifier Cabinet Controls & Indicators (Cont.)

REF. |CONTROL/INDICATOR FUNCTION

31 COLLECTOR VOLTAGE Indicates klystron voltage has exceeded limit on one of the collectors.
OVERLOAD

32 COLLECTOR CURRENT Indicates Kklystron current has exceeded limit on one of the collectors.
OVERLOAD

33 KEY LOCK Controls access to the cabinet interior.

Rev. M: March 1995

888-2326-001

WARNING: Disconnect primary power prior to servicing.



O O OoooOoo

S [ ]
ﬂ ]
— @

o o
8| @ @

= o ZENER BOARD
o @
ol o

o U =
@ 1 | — MOD ANODE BIAS
VOLTAGE DIVIDER RESISTORS
- ° FILAMENT
|| —— TRANSFORMER

SHORTING STICK

BIAS RAISE/LOWER
1 MOTORIZED POTENTIOMETER

- \ (VISUAL ONLY)
N

TB1/TB34
INTERCONNECT
TO CONTROL CABINET
Figure 3-2. Amplifier Cabinet Interior View Right Side
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Table 3-2. Amplifier Cabinet Interior View Right Side
Controls & Indicators

REF. |CONTROL/INDICATOR FUNCTION
1 Filament Meter Indicates filament voltage level applied to klystron.
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Table 3-3. Amplifier Cabinet Interior View Left Side
Controls & Indicators

| REFOCUS COIL

POWER SUPPLY

REF. |CONTROL/INDICATOR FUNCTION
1 Magnet Supply fuses F1, F2, & F3 |Protect Magnet Supply from overcurrent condition.
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Figure 3-4. Amplifier Cabinet with Meter Panel Open
Controls & Indicators

Table 3-4. Amplifier Cabinet with Meter Panel Open
Controls & Indicators

REF. |CONTROL/INDICATOR FUNCTION
1 PWR MTR CAL Calibration potentiometer for Power Output meter M4.
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Table 3-5. Visual Amplifier Cabinet Right Side View
Pand Removed, Controls & Indicators
REF. |CONTROL/INDICATOR FUNCTION
1 Pulser circuit breaker CB1 Protects Pulser from overcurrent condition.
2 lon Pump Current Meter Indicates quality of the klystron’s vacuum by monitoring the amout of ions being drawn
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Table 3-6. Control Cabinet Controls & Indicators

REF. | CONTROL/INDICATOR

FUNCTION

1 VISUAL EXTERNAL

Indicates any external series connected interlock connected between VTB15-6 and
VTB15-7 are all closed allowing normal operation.

VISUAL 3 PHASE POWER

Indicates phase monitor senses all three 208 Vac incoming power line phases are above
threshold and are in the proper phase relationship. Circuit interrupts visual amplifier
cabinet blower with loss of a phase or sequence reversal.

2 GLYCOL FLOW

Indicates sufficient flow of glycol from pump module to heat exchanger.

COOLANT TEMP Indicates coolant temperature within desired range.
WATER PURITY indicator Indicates water resistivity above 200k ohms.
INDICATOR

CHANGE FILTER

Indicates water resistivity has dropped below 1 megohms.

3 INTERLOCKS

AURAL EXTERNAL

Indicates any external series connected interlock connected between ATB15-6 and
ATB15-7 are all closed allowing normal operation.

AURAL 3 PHASE POWER

Indicates phase monitor senses all three 208 Vac incoming power line phases are above
threshold and are in the proper phase relationship. Circuit interrupts aural amplifier
cabinet blower with loss of a phase or sequence reversal.

CONTROLS

4 AURAL MAGNET SUPPLY
circuit breaker CB3

Controls the ac input to the aural magnet supply.

5 CONTROL CABINET
208/120 VOLT circuit
breaker CB5

Controls ac input to all 208/120 Vac circuits within aural side of this cabinet.

6 VISUAL MAGNET SUPPLY
circuit breaker CB4

Controls the ac input to the visual magnet supply.

7 CONTROL CABINET
208/120 VOLT circut
breaker CB2

Controls ac input to all 208/120 Vac circuits within visual side of this cabinet.

8 VISUAL COLLECTOR
CURRENT & VOLTAGE
METERING/OVERLOAD
PC BOARDS

PC1 (Upper Board) monitors output of visual Hall effect sensors and drives visual
metering & collector current overloads.

PC2 (Lower Board) monitors visual collector voltages and drives visual metering &
collector voltage overloads.

9 AURAL COLLECTOR
CURRENT & VOLTAGE
METERING/OVERLOAD
PC BOARDS

PC1 (Upper Board) monitors output of aural Hall effect sensors and drives aural metering
& collector current overloads.

PC2 (Lower Board) monitors aural collector voltages and drives aural metering &
collector voltage overloads.

Rev. M: March 1995
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Figure 3-7. Line Control Cabinet Controls & Indicators

Table 3-7. Line Control Cabinet Controls & Indicators

REF. |CONTROL/INDICATOR FUNCTION
1 STEP-START COMPLETE indicator DS3 When illuminated, indicates step start sequence has
been completed.
2 THERMAL INTERLOCK NORMAL indicator DS2 When illuminated, indicates S1, S2, and S3 (thermal
interlocks in Line Control Cabinet) are in normally closed
(cool) position.
3 COMMAND SIGNAL indicator DS1 When illuminated, indicates 100 Vdc is being supplied
from Control cabinet.
TRANSMITTER CABINET CONTROL circuit breaker CB9 |Protects 3 phase 480Vac input to step down transformer.
TRANSMITTER CABINET MAIN circuit breaker CB7 Protects all ac inputs to transmitter cabinets except utility
outlets & IPA.
6 BEAM SUPPLY circuit breakers CB6 & CB8 Protects 480Vac input to the high voltage dc power
supply.
MASTER KEY and LOCK Must be removed to open transmitter doors.
SLIDE BOLT Must be operated to remove master key; cannot be
operated until CB6, CB7, CB8 are OFF
3-12 888-2326-001 Rev. M: March 1995
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4.1. SAFETY KEYLOCK SYSTEM

ReferenceFigure4-1. Eachamplifier andits
associated high voltages s protected from ac-
cess by a system of keylocks and shorting
bars. This system prevents access to |etha
voltages and forces the operator to turn off
the high voltage power supply and short the
high voltage feed lines to ground & the
entrance point to each amplifier cabinet.

The transmitter is equipped with a separate,
independent key system for each amplifier so
that one amplifier may be serviced while the
other amplifiersare operating. Each lock sys-
tem installed in the transmitter has its own
uniqueset of keys. Each system consistsof the
components shown in Table 4-1.

Opening of both lock sets indicated by an
asterisk in Table 4-1 allows access to the
high voltage connections at the filament and
cathode terminals of the klystron.

42. MANAGEMENT AND CONTROL
OF THE KEYLOCK SYSTEM

The Harris TV-UM series of television
transmitters has been designed to provide
user safety through the use of a system of
interlocked keys and locks. The safety of
this system must be maintained by utilizing
only one set of keys per amplifier cabinet.

Each transmitter is shipped with only one
set of unique keysfor that transmitter. Even
though all keysmust bein placein aspecific
lock in order to operate the transmitter, it is
recognized that the possibility of key loss or
damage exists during maintenance func-
tions. For this reason, Harris maintains a
second set of keys for every transmitter
shipped and can provide, on short notice, a
duplicate set of keysat no chargefor thefirst
duplicate set.

TO PRESERVE THE USER SAFETY
DESIGNED INTO THE TRANSMITTER,
A DUPLICATE KEY MUST ONLY BE
USED IF THE ORIGINAL CANNOT BE
USED. DONOT USEA SECOND SET OF
KEYS SIMPLY FOR THE CONVEN-
IENCE OF MAINTENANCE.

The station may also request this second
set of keysto keep on their premises; but it
must be recognized that whenever a dupli-
cate set of keys are requested by the station
then the station acceptstheresponsibility for
the safe use of the transmitter.

Rev. H: Aug. 1993

SECTION IV

CIRCUIT DESCRIPTION

Table 4-1. Keylock System Components

ITEM DESCRIPTION LOCATION FUNCTION
RETRACTABLE BOLT LINE CONTROL LOCKSMAINS CIRCUIT
LOCK SET, CABINET BREAKERS IN OFF
1CYCLINDER POSITION AND

RELEASES MASTER

KEY FOR THE SET.
RETRACTABLE BOLT AMPLIFIER UNLOCKS SHORTING
LOCK SET, CABINET SWITCH. RETAINS

2 CYCLINDERS

SHORTING SWITCH

MASTER KEY AND
RELEASES SUBMASTER
KEY.

RETRACTABLE BOLT AMPLIFIER LOCKS SHORTING
LOCK SET, CABINET SWITCH IN SHORTED
5CYLINDERS SHORTING SWITCH |POSITION, RETAINS
SUBMASTER KEY AND
RELEASES 4 DOOR
ACCESSKEYS.
DOOR LOCK WITH FRONT OF UNLOCKS FRONT OF
STRIKER AMPLIFIER AMPLIFIER AND
CABINET CAPTURESKEY.
DOOR LOCK WITH * RIGHT SIDEOF | UNLOCKSRIGHT SIDE
STRIKER KLYSTRON OF KLY STRON
ENCLOSURE ENCLOSURE AND
CAPTURESKEY.
DOOR LOCK WITH * LEFTSIDEOF  |UNLOCKSLEFT SIDE OF
STRIKER KLY STRON KLY STRON ENCLOSURE
ENCLOSURE AND CAPTURESKEY.
CATALOG NO CATALOG NO CATALOG NO
S105822Y S105825Y S105813Y
CATALOG NO .
S105821Y @ @ ”I.E
SLAVE
— (= KEYS
\
o MASTER SUBMASTER
i KEY KEY 8 — ”I.E
KEY LOGIC :P_E_Ct: ms

S105821Y —== MASTER KEY RETAINED

WHEN BOLT RETRACTED

S105822Y —==

MASTER KEY RETAINED

WHEN BOLT RETRACTED.
SUBMASTER KEY RELEASED
WHEN BOLT RETRACTED

S105825Y

——

SUBMASTER KEY RELEASED

WHEN BOLT RETRACTED.
SLAVE KEYS RETAINED WHEN
BOLT RETRACTED.
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Figure 4-1. Keylock System
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In addition, specific individua replacement keys may be
ordered from Harris. The serial number of the specific lock
requiring a replacement key must be provided at the time of
order.

Harris requires a written authorization from a designated
station authority beforeeither the Harrisretained duplicate keys
or ordered new replacement keysare shipped. Seetheformfor
this purpose at the beginning of this Technical Manual.

4.3. FUNCTIONAL DESCRIPTION: TRANSMITTER
CIRCUITS
The following functional description is applicable to each
combination of Amplifier Cabinet, supporting Control Cabinet,
Beam Power Supply and Line Control Cabinet.

43.1. AC POWER VOLTAGESUTILIZED

480 Vac power applied to each Line Control Cabinet’scircuit
breakers operates the High Voltage Beam Power Supply and
transmitter cabinets associated with that Line Control Cabinet.
The Control Cabinetiselectrically divided, with power for each
half originating from the Amplifier Cabinet immediately next
to it or from the Line Control Cabinet associated with that
Amplifier Cabinet. A transformer in each line control cabinet
converts the 480 Vac 3 phase power to 208 Vac 3 phase. The
transmitter cabinet circuits use 3 phase 480 Vac along with 3
phase and single phase 208 Vac developed from the Line
Control Cabinet transformer. 120 Vac developed from the 208
Vac powers anumber of transmitter circuits.

The IPA Cabinet and the utility outlets on the front of the
transmitter are powered directly from the station’s 120 Vac
distribution.

432. MODULATION AND RF AMPLIFICATION SYSTEM
See paragraph 1.3.2in Section |

433. CONTROL SYSTEM

Refer to drawing 839 7891 087. Depressing the filament ON
pushbutton activates the blower and filament binaries on PC4.
The output of the blower binary activates relay K1 which
energizes the blower and heat exchanger contactor (K5/K9).
The contactor operates the heat exchanger pump module and
the fans within the transmitter cabinets including the 1PA
blower. When air pressure from the klystron cavity fan (B1)
exceeds the set point of the air switch (monitored by the
SUFFICIENT AIR LED), the AND gate on logic card PC4
clears and activates filament driver relay K2. K2 in turn acti-
vates filament contactor K5 and relay K6, energizing the mag-
net power supply.

Theion pump circuit isenergized from the filament contactor
and the annular ring pulser (visua cabinet) is powered from the
filament transformer secondary winding, therefore when the
filament circuit is activated the ion pump power supply and the
pulser are also activated.

When control circuit relay K1 closesat the FIL ON command,
a 5 minute filament warm-up time delay is activated on PC5.
At the end of the warm-up period the TIME DELAY lamp
illuminates. Depressing the BEAM ON pushbutton activates
the beam binary on PC5 which activates the driver of the
AUTO-ON LED and clears the beam on NAND gate.

4-2 888-2326-002

A pulse from a monostable circuit on PC5 activates the
overload monostable on PC11, inhibiting the beam supply
turn-on for 1.5 seconds. Meanwhile, the signal that will even-
tually activate K4 and send beam voltage to the klystron has
been delayed 0.5 seconds on PC5. At the end of the 1.5 second
period primary voltageisapplied to the beam supply. Notethat
the 1.5 second and .5 delays just described are not required
operation for the TV-UM series of transmitters; however the
logic system used is the same used with other Harris UHF TV
products that do require the delays described.

When relay K4 is activated, another contactor in the 1PA
cabinet closes that powers-up the IPA amplifiers by activating
their +24V dc power supply.

The transmitter is now operating. Front panel lights indicat-
ing the presence of filament and beam voltage are illuminated
by contacts on the beam and filament relays.

Depressing the BEAM OFF pushbutton resets the beam bi-
nary on PC5 thus inhibiting the beam on NAND gate.

Depressing the FIL OFF pushbutton shuts down the filament
circuits. TheFIL OFF command also activatesa5 minutetimer
on PC4 that allows the heat exchanger pump and transmitter
fansand blowersto continueto runin acool down cycle before
shutting off.

4.34. INTERLOCK SYSTEM

Each amplifier/control cabinet combination contains three
interlock systems. the filament interlock system, the beam
interlock system, and the beam supply interlock system.

4.3.4.1. Filament Interlock System
See drawing 839 7891 087. This system consists of the

amplifier cabinet air switch and a normally unused, but avail-
able external interlock. When either of them groundstheinput
of the filament AND gate on PC4, the filament power supply
and all devices that depend on the filament being operational
are shut down (ion pump, pulser, magnet supply, and beam
supply).
4.3.4.2. Beam Interlock System

Seedrawing 839 7891 087. This system consists of interlock
switches connected to the meter panel, front shorting stick
holder, and circuits associated with the magnet current sensor,
refocus current sensor, collector water flow, glycol flow or any
interlock external to thetransmitter cabinets such asthe dummy
load coolant flow switches or device protection interlocks in
the RF system. All these interlocks are aso connected in
parallel and also operate by connecting to ground. However,
inthis casethe BEAM ON NAND gate on PC5isinhibited and
the high voltage control relay isopened removing beam voltage
from the klystron. The filament circuit and its associated
devices remain activated.

4.3.4.3. Beam Supply Interlock System
See Figure 4-2. This system consists of interlock switches

mounted in and near the heat exchanger pump module that
monitor both glycol temperature as it leaves the pump module
and glycol flow rate as it returns to the pump module. In
addition, aloop-thru circuit on PC11 in the top of the control
cabinet insures that PC11 is plugged in. Externa interlocks
connected to TB15 on the control cabinet include interlocks

Rev. H: Aug. 1993
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Figure4-2. Simplified Schematic
Beam Supply Control and Interlock System
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within the beam supplies. Each of these interlocks will inter-
rupt the +100Vdc that operates the Line Control cabinet and
thus inhibit the beam supply.

4.35. OVERLOAD SYSTEM

The overload system monitors various parameters within the
transmitter and causes the transmitter to shut off if any of these
parameters exceed aset point. Each overload sensing deviceis
designed to apply a constant +12Vdc signal to the logic over-
load input as long as the parameter exceeds the set point.
However most of the parameters being monitored will fall
below the exceeded set point as soon as beam voltage is
removed.

The parameters being monitored are as follows:

o Klystron Collector. This overload senses excessive col-
lector current and collector voltage deviation from nor-
mal. In the control cabinet logic box, PC1 monitors the
collector currents and PC2 monitors the collector volt-
ages. If any one of these voltages or currentsrise above a
predetermined limit, an overload signal issent tothelogic.

e VSWR. Thisoverload samplesthereflected power at the
output of theklystron using adirectional coupler. Therf
sample is detected in the Peak Detector producing a dc
voltage proportiona to the rf voltage. The detected dc
voltageis compared against apreset dc voltage and causes
an overload input to the logic if the detected dc voltage
exceeds the comparison voltage.

Rev. H: Aug. 1993
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e Baody Current. PC1inthecontrol cabinet logic box senses
the voltage developed across R43 (in the amplifier cabi-
net) as body current flows from the positive return in the
HV power supply through R43 to ground and then to the
body of the klystron. If the voltage exceeds a predeter-
mined limit, PC1 sends an overload signal to the logic.

e Arc Overloads. The 3rd and 4th cavities of the klystron
are equipped with photocellsthat senselight in the cavity.
An rf arc within the cavity causes the photocell to change
resistance. The arc detector circuit monitors this change
in resistance and reportsit to thelogic asan overload. An
incandescent bulb near the photo cell allows testing the
overload.

CAUTION

ABRIGHT LIGHT SUCH ASTHE STROBE LIGHT FROM A CAMERA
OREVENBRIGHT DIRECT SUNLIGHT DIRECTED AT THE REAROF
THE KLYSTRON CABINET WHEN THE REARDOORSARE OPEN MAY
CAUSE THE TRANSMITTER TO OVERLOAD AND INDICATE AN ARC
FAILURE. THIS CONDITION RESULTS FROM THE SENSTIVE ARC
DETECTORS IN THE CAVITIES SENSING THE BRIGHT EXTERNAL
LIGHT.

The overload logic alows an overload to occur once or twice
within approximately one minute with only amomentary shut-
down of the transmitter. (The primary of the beam supply is
opened for 1.5 seconds and then re-closed). However if a 3rd
overload occurs within the time period, the beam supply will

888-2326-002 4-3
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shut-down and will stay that way until the overload circuit is
manually reset. Thisisaccomplished by depressingthe FAULT
PUSH TO RESET pushbutton on the meter panel. Theyellow
FAULT PUSH TO RESET pushbutton flashes when a 3 time
overload has shut down the transmitter. An overload condition
that does not disappear immediately when the beam voltageis
removed bypasses the 3 time overload and shuts down the
transmitter. A manual reset using the flashing FAULT PUSH
TO RESET hutton will clear the overload logic, but will not
clear the overload input, if it is still present. A SINGLE
OVERLOAD SET pushbutton on the front of the transmitter
also defeats the 3 time overload causing the transmitter to shut
down thefirst timean overload occurs. A LED indicator shows
when 2 overloads have aready occurred or when the SINGLE
OVERLOAD SET mode has been activated.

4.36. AC FAIL SYSTEM

In the event of a power line failure, anicad battery mounted
inthetop of thecontrol cabinet will preservetheimportant logic
functions of the transmitter so that, when ac power returns, the
transmitter will automatically reactivate itself and return to the
air. Thebattery output, controlled by the AC FAIL circuit, will
keep portions of the logic control circuits energized for 10
seconds and return the amplifier to operation automatically
when power returns. If the power linefailureislonger than 10
seconds, the transmitter will automatically return to operation
after aproportional filament warm-up period onceac power has
returned. The battery has a continuous operation period of
approximately one hour and is trickle charged during normal
operation. If apower failurelastslong enough to dischargethe
battery, the amplifier must be re-started manually when power
returns. A switch labeled AC FAIL, is provided to disconnect
thebattery when power i spurposely turned off for maintenance.
The switch MUST bein the IN position to charge.

4.3.7. ANNULAR RING PULSER SYSTEM (VISUAL ONLY)

The Pulser Controller, mounted on the front of the visua
amplifier cabinet controls the H.V. Pulser viatwo fiber optic
links. Thecontroller receives synctiming information from the
Visual Exciter and sendsthat information totheH.V. Pulser on
one fiber link. The other fiber link carries pulse amplitude
information from the adjustment on the front of the controller
to the power supply mounted on the H.V. Pulser. The pulser
controller alsointerfaceswith the system control logic; shutting
off the pulser when the system configuration warrants, and
modifying the gain of the IPA asafunction of the pulser being
IN or OUT. Status LED’s are front panel mounted along with
amplitude and coarse pulse timing controls. A momentary
contact switch on the front panel setsthe pulser IN (operating)
or OUT (off). Although not directly related to the operation of
the pul ser, asecond momentary switch ismounted on the Pul ser
Controller front panel that raises or lowersthe mod anode bias.
A LED indicator showswhen the mod anode adjustment limits
are reached.

TheH.V. Pulser, mounted in the high voltage area of the rear
amplifier cabinet, generates a high voltage pul se (negativewith
respect to the cathode) coordinated by the video sync pulse.
When connected between the cathode and annular ring of the
klystron, the high voltage pulser controls klystron beam cur-
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rent; keeping the current low during the video portion of the
television signal and increasing beam current only during sync
pulses when more output power is needed. Since klystron
current is kept low most of the time, the effect is increased
efficiency by the reduction of the input power needed.

4.38. ION PUMP POWER SUPPLY AND MONITOR

The lon Pump circuit provides approximately 4 kV to the
getter of the klystron. This attracts unwanted gas particles
(ions) and helps maintain the vacuum necessary for proper
klystron operation. The ion pump circuit is equipped with a
meter that monitors the amount of ion pump current.

4.4. DETAILED DESCRIPTION: SUBASSEMBLIES
Certain subassemblies and systems are not covered in this
portion of the manual but are described in the Vendor Equip-
ment Section or are described in their own separate Technical
Manual. Thoseitemsare asfollows:
¢ Visual Exciter. See Technical Manua 988-2265-001.
o Aura Exciter. See Technical Manual 988-1903-001.
e |PA Cabinet. See Technica Manual 988-2264-001.
¢ Notch Diplexer Equalizer. See Technical Manual 988-
1150-001.
¢ |PA 24 Volt Ferro-Resonant Power Supply. See Technical
Manual 988-2261-001.
e Heat Exchanger System. See Technica Manual 988-
2324-001.
e Low Frequency Linearity Corrector. Seevendor supplied
Technical Manual.
o Visual/Aura Klystron. See vendor information, Section
IX.
e Control system 15 Volt Power Supply. See vendor infor-
mation, Section IX.
¢ High Voltage Beam Power Supply. See vendor supplied
Technical Manual.

441. TRANSMITTER CONTROL LOGIC SYSTEM

Refer to drawing 839 7891 087. Thelogic diagram showsthe
control circuitry that isinvolved for each amplifier cabinet.

Depressing the FIL ON pushbutton (PC4) sets the filament
and blower binaries, sets the beam-on time delay latch, and
enables one input to the AND gate. Through the relay driver,
the blower and heat exchanger control relaysare energized. As
soon asair flow isnormal, the remaining input to the AND gate
is enabled, the SUFFICIENT AIR lamp is illuminated and
through the relay driver, the filament contactor and magnet
supply relays are energized.

Depressing the FIL OFF pushbutton resets the filament bi-
nary. The filament contactor, and magnet supply relays are
immediately de-energized. The blower and heat exchanger
control relays remain energized for the 5 minute time delay.
Note that the 12-volt supply to PC4 is provided via a loop-
through circuit on the other logic boards. This prevents the
transmitter from being turned on if any board is not in place.
Depressing the BEAM ON pushbutton (PC5) sets the beam
binary, illuminates the AUTO ON lamp and enables one input
tothe NAND gate. Atthe completion of a5-minutetime delay,
starting with the depression of the FIL ON pushbutton, the
second input to the NAND gate is enabled and the TIME
DELAY lamp is illuminated. The remainder of the NAND
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inputs are satisfied by interlock circuitry, the shift register
output (PC3), the filament contactor auxiliary contacts, and
sufficient magnet current indicated by the closure of relay K3.
With al inputs enabled the PC5 NAND gate output is low.
Through an invertor, and a NAND gate on PC5, a high is
produced triggering the overload monostable on PC11 via an
emitter follower circuit on PC1. This prevents the primary
beam supply contactors from closing for 1.5 seconds.

During transmitter operation, an overload condition of the
CAVITY 4 ARC OVERLOAD will appear as positive going
signal at the input integrator circuit at PC1. Overloads sensed
for klystron collector, body current, VSWR, or CAVITY 3ARC
will appear as a positive going input to the integrators on PC2.
All of the overload input signals act on logic in the same way:
the signals set the respective overload memory latch on the
board that it enters, illuminates the associated overload LED,
applies an input pulse to the shift register on PC3, and through
an emitter follower circuit, applies an input pulse to the over-
load monostable circuit on PC11 within the control cabinet.
The monostable circuit causes the beam supply primary power
to beinterrupted for 1.5 seconds. The amplifier will return to
the air automatically, however the shift register on PC3 will be
set to acount of 1. If three overloads occur within 1 minutethe
amplifier will not be returned to the air automaticaly. If less
than three overloads occur within the 1 minute period, the shift
register clearsitself and normal monitoring continues.

The amplifier may be conditioned to automatically shut off
(requiring manual reset) after one error occurrence. To accom-
plish this the SINGLE OVERLOAD SET pushbutton is de-
pressed. Thisaction setsthe shift register to acount of 2 so that
only one error occurrenceisrequired to shut off the transmitter
with no automatic return to the air. This feature is useful in
transmitter testing.

If, for some reason, an overload input remains high for longer
than 0.5 second the third stage of the shift register will trigger,
opening the high voltage control relay and shutting off the beam
supply. TheFAULT PUSH TO RESET lampwill flash, indicating
an error has occurred. Depressing the FAULT PUSH TO RESET
will return theamplifier totheair (assuming the overload hasbeen
cleared) and reset the shift register on PC3. Depressing the
OVERLOAD RESET will reset the overload memorieson PC1 &
PC2 and extinguish the overload indicators.

44.1.1. PC1: Overload Input Board #1
Refer to drawing 838 4926 001. Transistors Q1, Q2, and Q3

form alatch circuit and lamp driver for Overload Memory 1.
Transistors Q4, Q5, Q6 and Q7, Q8, Q9 form the same circuit
for Overload Memories 2 & 3. A positive going pulse at J1-5
will cause Overload Memory 1 latch circuit to assume a state
of Q1 conducting, Q2 nonconducting. Transistor Q3 conducts
and the overload lamp illuminates.

Overload memory 2 and 3 circuits function in the same
manner with their respective inputs and indicators. Through
CR3, CR6, and CR9, any positive going input signal that sets
the latches will be OR gated to the shift register on PC3 to
increase the count of error occurrences. Anisolated OR output
of the input signals (through CR10) is applied to J1-7 as the
overload OR gate output. Transistor Q10 functions as an OR
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gated emitter follower with inputs from J1-7 or CR10. Output
of the emitter follower isa positive going pulse applied to J1-8
as the overload trigger output.

4.4.1.2. PC2: Overload Input Board #2
Refer to drawing 838 4929 001. The overload memory

latches and lamp drivers on PC2 function identically to those
on PC1. Through diodes CR3, CR6, CR9, and CR10, theinput
positive overload signals are OR gated and applied to J2-4 as
the OR gate output. Through CR13 anisolated OR gate output
isapplied to J2-5 as the summed overload output to the emitter
follower circuit on PC1 that ultimately drives the overload
monostable on PC11.

4.4.1.3. PC3: Shift Register Board
Refer to drawing 842 6300 001. Transistors Q1 through Q6

form a shift register in that the output of an initiating stage is
used to control succeeding stages. Initially, a positive input
pulse as FAULT RESET, J3-2, will reset the shift register and
auto reset latch circuits causing transistors Q2, Q4, Q6, and Q9
to conduct. Within the shift register, this holds the bases of
transistors Q1, Q3, and Q5 at zero volts. An error input in the
form of a positive pulse at J3-13, FAULT INPUT, will cause
through Q12, a positive going input to the monostable circuit
(/2 of U1). The monostable output is a positive pulse, which,
through Q13, providesanegative going squarewave pulseinput
to the shift register stages and the auto reset latch circuit. The
first register stageand theauto reset latch will changestate. The
negative going pulse coupled to the second and third register
stageswill not causethese stagesto change state. With the shift
register effectively holding a count of 1, Q2 will now be
applying a positive voltage to the cathode of CR6 and Q4 will
be holding zero volts applied to CR10. When the second error
pulse is received, the negative going pulse produced by Q13
will cause the second register stage to change state and thereby
preparethethird stage. Sincethefirst stageisalready inthe set
state, the second impulse has no effect. When the third error
pulse is received the third stage will change state and register
has shifted all stages to represent a count of 3.

The auto reset latch circuit changes state upon the first error
input pulse and remainsin the set state until reset manually or
by the time delay circuit. Setting the auto reset latch circuit
produces a positive voltage input to the RC circuit R55/C14
whosetime delay along with Q8is1 minute. If nofurther error
pulses are received during thistime, Q8 causes a positive going
pulse to reset the latch circuit and the shift register stages.
During thissingle error time, alow was maintained at theinput
of the base of transistor Q11 holding it off and keeping the
SINGLE OVERLOAD SET lamp extinguished. Since only
oneerror impulsewasreceived, theastablemultivibrator circuit
(1/2 of U1) and Q7 remain unaffected and the FAULT indicator
remains extinguished.

In the event the second error impulseis received within the 1
minutetimedelay, the second shift register stagewill beset. As
result, a high is now present as input to Q11 and the SINGLE
OVERLOAD SET lamp will illuminate, indicating that on
recei pt of one more error pulse the transmitter will be removed
from theair but will not automatically be returned to operation.
This condition may be simulated by manually depressing the
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SINGLE OVERLOAD SET pushbutton. Thisdirectly setsthe
second shift register stage and illuminatesthe SINGLE OVER-
LOAD SET lamp.

If the third error pulse is received within the 1 minute time
delay, the third shift register stage will be set. This applies a
low level to Q11 that extinguishes the SINGLE OVERLOAD
SET indicator and applies a BEAM CUTOFF signal which
holds the beam voltage NAND gate on PC5 disabled. A high
level is applied to R29 within the astable multivibrator circuit
and to the reset side of the auto reset latch. The high level to
R29 allows the multivibrator to operate and through Q7, the
FAULT lamp flashes. Transistor Q9 in the auto reset latch
conducts and disablesthetime delay. The transmitter has now
been down cycled and must be manually reset to return it to
operation. Inthe event that the fault input remains high longer
than 0.5 seconds (as in the case of collector temperature and
magnet current) flip-flop 3 of the shift register will be set
causing the transmitter to be shut down as before.

4.4.1.4. PC4: Filament/Blower Control Board
Refer to drawing 838 4928 001. The blower and filament

binary latches function in the same manner asthose used on the
overload boards. As with all the flip-flop circuits used, to
ensurethelatchesoperateto thereset statewhen first energized,
alarger base return resistor, is used for the reset transistor (R4)
than isused for “set” transistor (R3).

Depressing the FIL ON switch applies a positive pulse to
J4-18 and will cause both Q1 and Q4 to conduct. Setting both
latches causes Q3 to energize the blower and heat exchanger
control relay and placesahigh on oneinput (CR14) to transi stor
Q9. Theinput to Q9 through CR12 will go high asthe klystron
air flow switch closes. Thiscauses Q9 to conduct and energize
the filament and beam contactor driver relay through J4-4.

Depressing the FIL OFF pushbutton resetsthefilament binary
and causes the voltage to pin 6 of U1 to go high. Ulisa
programmable timer |C composed of a counter and an internal
oscillator. The oscillator frequency is set by external compo-
nents R24 and C7. The counter is programmed by the connec-
tion of pins 12 and 13 to count a predetermined number of
cyclesthen output alogic high at pin 8 which resets the blower
binary latch via R9 and CR2. In this manner the blower and
heat exchanger are kept operating 5 minutes after the FIL OFF
switch has been depressed.

4.4.15. PC5: Proportional Timer and Beam Control Board
Thesignal that activateslogic relay K2, thefilament contactor

driver, also appliesalogic low on pin 9 of PC5. The collector
of Q1 goeshigh starting thetiming circuit composed of R4, R5,
and C3. CR3regulatespin 2 of comparator Ul at 5.1 volts. C3
will charge to approximately 5.5 volts which causes the output
of Ulto go high. R8 and R10 determine the gain of Ul. The
high at the output of Ul appears on the base of Q2 which
activatesthetime delay lamp. The output of Ul isalso applied
to AND gate U3A. WhentheFIL OFF pushbutton isdepressed,
C3 discharges through R3 paralleled with R4 and R5 causing
the voltage on C3 to drop below the reference voltage of 5.1
volts, and produces alow at the output of Ul. Approximately
20 seconds is needed to discharge C3 to the reference level of
5.1voalts. During thistimethe TIME DELAY light will remain
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illuminated and the transmitter may be turned back on without
delay. Time in excess of 20 seconds requires approximately
equa warmup time before beam voltage can bere-applied. The
maximum time delay is5 minutes. Sincethecircuitispowered
from the battery back-up +12v “C” bus, the same circuit per-
formance will occur during an AC power failure.

When all the inputs to beam gate U3A are high, the output
goes low beginning the beam supply turn-on process. Con-
versaly, if any input of U3A goes low, beam voltage will be
interrupted.

When the beam gate (U3A) changes state (either high or low),
two things occur. First, a pulse is generated by monostable
U4A or U4B (depending on the state of beam gate U3A). Gate
U3B actsasaNOR gate accepting alogiclow pulsefrom either
monostable and causing alogic high pulseto appear at J5-6 via
Q8and Q9. Thispulsetriggersthe overload monostablecircuit
on PC11 which inhibits the beam power supply primary con-
tactors for 1.5 seconds. Secondly, the signal from U3A is
delayed by 0.5 second by R26/C16/Q5/Q6 before being applied
to Q7 which switchesthe high voltage relay driver K4. Q5 and
Q6 are hiased such that they turn on when the charge on C16
exceeds 6 volts.

4.42. PC11: OVERLOAD MONOSTABLE BOARD

Refer to drawing 827 9945 001. The Overload Monostable
Board monitors all amplifier overloads, beam interlocks, and
beam on/off commands. Activation of any of the aforemen-
tioned functions will cause the Overload Monostable board to
cause the immediate removal of beam supply primary voltage
for 1.5 seconds. During the 1.5 second interval, other slower
circuits in the transmitter may act to keep the beam supply
primary voltage off once the 1.5 second interval has elapsed,
but the activation of the Overload Monostable Board driving
solid state relay K17 on the power supply deck, provides the
fastest beam removal path.

The board two inputs, however only one is utilized in the
TV-UM transmitter. A positive going signal to inputs J23-3 or
J23-4 causes the output of the monostable IC (U1) to change
state. A trigger signal at pin 1 activates a positive going pulse
at output pin 2 and a negative going pulse at output pin 6. A
trigger signal at pin 13 activates a positive going pulse at output
pin 12 and anegative going pulse at output pin 8. SincethelC
outputs are gated together, atrigger signal at either input will
produce a 1.5 second long output pulse that activates Q1. Q1's
drive signal leaves the board to activate normally closed solid
state relay K17. K17 interrupts the Line Control Cabinet
+100V dc voltage, which opens the contactors supplying beam
supply primary voltage. Unlessother transmitter circuitsinter-
rupt the +100Vdc path, a the completion of the 1.5 second
pulse, the beam supply primary contactorswill closere-activat-
ing the beam supply.

Two outputs of the board labeled “RF Drive Cutoff” and
“Beam Supply Lamp” are not used in the TV-UM transmitter.

The Overload M onostable Board i s equipped with aloop-thru
interlock at J23-8, J23-9 that prevents beam supply activation
if the board is removed.
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4.43. SOLID STATE OVERLOAD RELAY, K17

Refer to drawing 839 7891 132. Solid State Relay K17 is
constructed in a rectangular metal box that plugs into an octal
socket on the power supply decksin the control cabinet.

The output of the Overload Monostable Board acts directly
on Solid State Relay K17 in order to remove beam voltage as
quickly as possible. The +100Vdc circuit that energizes the
Line Control Cabinet passesthrough normally conducting FET
Q2. Q2ismaintained in conduction by the conduction of driver
transistor Q1. Pull-up resistor R2 maintains Q1 in conduction.
A logiclow signal from the Overload MonostableBoard at P1-7
turns off Q1. Pull up resistor R4 assures that Q2 turns off
quickly by pulling the gate of the FET to +100Vdc.

A release of the logic low command at P1-7 returns both Q1
and Q2 to conduction, permitting the Line Control Cabinet to
re-activate.

4.4.4. LINE CONTROL CABINET

Refer to Figure 4-3 and drawing 839 7891 042. Each Line
Control cabinet controls the 3 phase power input to an Ampli-
fier Cabinet, half of the Control Cabinet and therespective high
voltage power supply. Circuit breakers CB6 & CB8 control ac
power to the high voltage power supply while circuit breaker
CB7 controls the ac input to the magnet power supply in the
transmitter cabinets. Circuit breaker CB9 controls the input to
step down transformer T1 which supplies 208/120Vac to the
transmitter.

Contral linesfrom the transmitter that energize the contactors
connect to TB24. Step-start turn-on sequence of the Line
Control cabinet isinitiated by 100 Vdc sent by the transmitter
cabinet to TB24 terminal 1. This voltage energizes K22 and
K23 viathermal interlock switches S1, S2, and S3. Once K23
is energized, its auxiliary contacts energize K20 which places
the step start resistors in the circuit and relay K21, a 1 second
time delay relay. After 1 second has elapsed, K21 pulls-in,
energizing K19 which shorts out the step-start resistors and
provides full voltage to the power supply primary windings.
When 3 seconds from the initial application of the 100 Vdc
signa have elapsed, relay K22 pulls-in, releasing contactor
K20. This action would also de-energize contactor K21 and
K19 except that K21, and thusK 19, areheld in viathe auxiliary
contacts on K19. The effect of this action is that, unless K19
pulls-in within 3 seconds of the initial application of 100 Vdc,
power to the beam supply primary will be shut off when
contactor K20 opens. Thisprotectsthe step-start resistorsfrom
overheating if K21 or K19 fail.

A back up protectivecircuit is provided in theform of thermal
switches S1, S2, and S3 which monitor the temperature of the
step-start resistors and remove the 100 Vdc signal if excessive
heating is detected. Theindicators on the cabinet front give an
indication of the status of the step-start circuit.

The step-start routine is repeated every time PC11 (the over-
load monostable circuit in the Control Cabinet) activates. (i.e.,
overload, beam turn-on, beam turn-off).
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CIRCUIT BREAKERS CB6 & CB8 SHOULD NEVER BE RESET
OR TURNED ON IF THE STEP-START ROUTINE HAS ALREADY
TAKEN PLACE. DONOT RESET THESE BREAKERS UNTIL THE
LINE CONTROL CABINET INDICATORS ARE EXTINGUISHED
BY DEPRESSING ‘BEAM OFF ON THE TRANSMITTER.

445 MAGNET CURRENT SENSE BOARD (PC6)

Refer to drawing 839 7740 006. Magnet undercurrent and
overcurrent are sensed by PC6 by monitoring the voltage across
R3, a0.1 ohm resistor mounted in the amplifier cabinet. Volt-
age produced by R3 enters the board at E2 and is compared
against two pre-set voltages at U1 and U2. The pre-set thresh-
old voltages are established by R1 for magnet under current
conditionsand by R2 for magnet over current. If magnet under
currentissensed, relay K2 will de-energize, opening the circuit
to the magnet underload relay (K3) on the transmitter logic
assembly and causeremoval of beamvoltage. If anover current
condition is sensed, relay K1 will energize and act directly on
the cabinet beam interlock bus. Magnet current in the proper
range for operation cause relays K1 and K2 on the board to
illuminate the MAGNET CURRENT IN RANGE LED on the
cabinet front.

4.4.6. REFOCUS CURRENT SENSE BOARD (PC8)

Refer to drawing 839 7891 061. The Refocus Current Sense
Board is the same circuit as the Magnet Current Sense board
described previously; however the function of adjustments R1
and R2 are reversed. R1 is used to set the trip threshold for
excess refocus current leaving R2 to set the undercurrent trip
threshold.

The Refocus Current Sense Board monitors voltage devel-
oped across resistor R1, a 0.15 ohm, resistor mounted on the
refocus power supply assembly.

Relays K1 and K2 both act directly on the cabinet interlock
bus, rather than the undercurrent function operating an inter-
mediate relay, as is the case with the magnet current sense
circuit.

4.47. ARC OVERLOAD SENSORS AND DETECTOR
ASSEMBLY

Refer to drawing 839 7740 001. A photocell ismounted ina
small enclosure within the klystron 3rd and 4th cavities to
detect arcs that may be generated by the RF voltage present
within the cavity. Reacting to thelight generated by an arc, the
resistance of the photocell drops from megohms of resistance
to afew thousand ohms.

The photocells are connected to the input of the arc detector
assembly which detects this change of resistance and sends an
overload signal to the transmitter control logic. The assembly
contains two identical printed boards; each board monitoring
one of the photocells.

Theoverload trip adjustment (5M ohm pot) isconnected from
the base of Q1 to +12V. The photo cell isconnected from Q1's
base to ground. Because the dark resistance of the photocell is
much larger than theresi stance of the 5M ohm pot, Qlisbiased
off. However, when light strikes the photocell, its resistance
drops enough to cause sufficient base current conduction of Q1
to turn on Q1, Q2 and Q3. As aresult, relay K1 energizes
sending a+12V overload signal to the transmitter control logic.
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Figure 4-3. Simplified Schematic, Line Control Cabinet

The 5M ohm pot varies the resistance ratio between itself and
the photocell and is therefore a trip sensitivity adjustment.

CAUTION

ABRIGHT LIGHT SUCH ASTHE STROBE LIGHT FROM A CAMERA
OREVENBRIGHT DIRECT SUNLIGHT DIRECTED AT THE REAR OF
THE KLYSTRON CABINET WHEN THE REAR DOORSARE OPEN MAY
CAUSE THE TRANSMITTER TO OVERLOAD AND INDICATE AN ARC
FAILURE. THIS CONDITION RESULTSFROM THE SENSITIVE ARC
DETECTORS IN THE CAVITIES SENSING THE BRIGHT EXTERNAL
LIGHT.

4.4.8. PEAK POWER DETECTOR AND VSWR OVERLOAD

Refer to drawing 839 6816 130. The peak detector converts
low power rf sample voltages to a dc voltage proportional to
the peak of the rf sample voltage. Samplesfrom both forward
conducted power and reflected power at the klystron output are
monitored. The samplesareused to generatefront panel power
metering and as an indicator of high VSWR which initiates a
transmitter overload and shutdown.

The forward power sample voltageisapplied to J1 whereitis
terminated by R11. C9 provides dc blocking for the detector.
The rf sampleis detected by CR4 and isfiltered by C10, C19,
Cl11 and R26. R13 and R14 form a resistive divider that
develops bias voltage for CR4. L2 prevents rf currents from
entering the dc circuit. Potentiometer R13 adjusts CR4's bias
point. CR5 compensates for temperature changes that might
affect CR4. U1C is avoltage buffer. It provides the detector
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with a high impedance load and supplies the current required
for both front panel meters and remote control analog monitor-
ing inputs.

Reflected power rf voltage samples are applied to J2. The
detection circuits function identically to those in the forward
sample detection circuit. The only difference between the two
circuits occurs after the reflected power voltage buffer, U1A.
Connected to the output of U1A is comparator U1B. U1B
compares the detected sample with a reference voltage regu-
lated by U2, a+5V regulator, and made variable by potentiome-
ter R9. Should a high VSWR condition occur, the detected
sample voltage will become greater than the reference voltage.
U1B’s output goes low driving Q1 into conduction. The volt-
age devel oped across R27 is sent to thetransmitter control logic
asaVSWR overload input.

4.49. PC12: POWER SUPPLY AND AC FAIL BOARD

Refer to drawing 827 8143 001. PC12 contains therectifiers
for the +100V dc and +24V dc power suppliesaong with the ac
fail circuit used during ac power interruptions. A transformer
(T8) on the power supply deck supplies 18 volts and 70 volts
ac to the bridge rectifiers CR1 through CR4 and CR10 through
CR13 respectively. Output voltages of 24 and 100 voltsdc are
developed after connection to large filter capacitors on the
power supply deck.

The +100 Vdc isused to drive the main contactorsin the Line
Control Cabinet that supply voltage to the beam power supply.
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The 24 volts dc is used to provide voltage for the klystron
cavity arc test lamps. Also, through resistor R4, 14 voltsdc is
developed to trickle charge battery BAL.

44.10. AC FAIL: BATTERY CONNECTION CIRCUITS

Refer to the PC12 schematic (827 8143 001) and the Power
Supply Deck drawing 839 7740 099.

Three 12Vdc control voltage busses exist in the transmitter:

e The 12VA bus is connected only to the +15Vdc power
supply and is present only when ac voltage is present.

e The 12VB busis connected to the +15V dc power supply
when ac is present and the battery for 10 seconds after ac
fails.

e The 12V C busis connected to the +15V dc power supply
when ac is present and to the battery indefinitely after ac
fails.

The 12VA busis normally supplied from PS3 through CR13
and K15 pins 9 and 5. When ac fails, K15 releases, breaking
the 12VA line.

The 12V B busis normally supplied from PS3 through CR13
and K15 pins8and 12. When acfails, K15 releases connecting
BA1to the 12V B busthrough K1 on PC12 and K15 pins4 and
12. K1 of PC12isheld closed when ac is present because PC12
pin 1isheld at ground through K15 pins11and 7. Thisalows
Q2onPC12toconduct closingK1. Whenacfails, K15 releases
placing pin 1 of PC12 on the battery 12V B bus through K15
pins11and 3. R-C time constant formed by R6 and C1 delays
conduction of Q1 for 10 seconds. AsQ1 conducts, Q2isturned
off releasing K1 removing the 12V B bus from the battery.

The 12V C busis normally supplied from PS3 through CR13
and K15 pins10 and 6. When acfails, K15 rel eases connecting
the 12V C bus to BA1 through pins 2 and 10.

44.11. KLYSTRON CURRENT MONITORING &
OVERLOAD BOARD
(PC1; Mounted in logic box in transmitter control cabinet)
Refer to drawing 839-7891-024.

4.4.11.1. Collector Current Metering and Overload
Each klystron collector high voltage lead passes through a

sensor that monitors DC current flow through the wire by
means of a Hall effect device. The output of the Hall effect
sensor is set to a nomina 1Vdc (0.8-1.2v) output at zero
collector current through the sensor. Theoutput of each current
sensor is connected to the appropriate collector input on PC1,
the klystron current monitoring board. Herethe signal’s offset
voltage is set to zero by one section of op-amp U1,U2, or U3
and the METER ZERO pots.

The output of the Hall effect sensor produces approximately
50mv/ampere of DC current flowing through the collector
leads. This voltage is sent to the current monitoring board,
amplified, and applied to the collector current meter viaarotary
switch. The METER CALIBRATE adjustments set each sig-
nal’s amplification factor.

Excessive klystron collector current is sensed by monitoring
excessivevoltageat theoutput of the zero offset op-amps (meter
zeroing circuits). If collector current goes high enough to
produce a Hall effect sensor output voltage that exceeds the
voltage set by the OVERLOAD SET adjustments, thenormally
low outputs of comparator circuits U4 and U5 will go high. A
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Schmitt trigger invertor (U6) following the comparator assures
a sharp voltage transition as the comparator output voltage
changes. The overload signal is OR gated with the other
collector current overloads (CR104, CR204, CR304, CR404,
and CR504) and buffered by ahigh current driver circuit (U10,
Q1, and Q2). It isthen sent to the collector overload input of
the amplifier cabinet’s control logic where the beam voltage
control circuits remove beam voltage from the klystron.
Individual history of a collector overload occurrence is pro-
vided by latching circuits comprised of U7, U8, and U9. A
current overload causing a LOW on the output of one or more
of the Schmitt trigger invertors (U6) will latch the associated
flip-flop and light the appropriate front panel LED. The
OVERLOAD INDICATOR RESET button on the amplifier
cabinet that resetstheamplifier cabinet overload indicatorsal so
resets the collector current overload indicators viainvertor U9.

4.4.11.2. Body Current Metering and Overload
Body current produced in the klystron circuit flows through

R43, a2.5 ohm 275 watt resistor mounted in the same high
voltage area of the cabinet where the Hall effect sensors are
mounted. The resulting voltage devel oped across this resistor
by thebody current issent to PC1, the current monitoring board
in the control cabinet. The voltage applied to the body current
input pin (P1-6) of the board is approximately 250mv for
100ma of body current. One section of op-amp U3 amplifies
the voltage 10 times to drive the BODY CURRENT meter
mounted in the amplifier cabinet through the BODY CUR-
RENT METER CALIBRATE adjustment pot (R605) and series
resistor R606.

Body current overload protection is provided by a section of
U5 used asacomparator. A sample of theincoming voltageis
taken at the input of U3 before it isamplified, and is compared
with avoltage set by theBODY CURRENT OVERLOAD SET
pot at U5. If theincoming voltage sample exceedsthe overload
set voltage, the output of U5 will change state sending an
overload signal, via high current buffer Q600, Q601, to the
body current overload input of the amplifier cabinet control
logic where beam control and overload indicator circuits react
to the overload input.

Body current overloads may occur with someklystronsasthe
beam voltageisremoved dueto the klystron beam spreading as
thevoltage decays. Thisisaconditionwhichisnot detrimental
to the klystron but will cause nuisance overload trips. A circuit
on PC1, the current monitoring board, inhibits the body current
overload whenever beam voltageisremoved from theklystron.
A signal from the output from PC11 (mounted in the power
supply deck at the top of the control cabinet) that ultimately
controls the removal of beam voltage, is aso connected to the
body overload inhibit input (P1-15) of PC1. Thissignal which
is normally HIGH and goes LOW when the beam voltage is
commanded off, isbuffered and inverted by asection of U6 and
applied to U5 to inhibit the overload. R616 and C603 delays
the inhibit function approximately 15ms to alow time for the
power supply capacitorsto discharge after the beam voltage off
command has been issued.
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4.4.11.3. Degauss Control Circuit
The Hall effect current sensors used to monitor klystron

collector current are susceptibleto retaining amagnetic charge,
especially as aresult of asudden heavy current flowing in the
collector wire being monitored. This magnetic charge will
cause metering inaccuracies and must be neutralized peri-
odically.

Built into the transmitter isa degaussing circuit that performs
this task every time the BEAM OFF push button is depressed.
A high current 60hz AC signal that gradually reduces to zero
current is impressed upon a 10 turn coil of wire installed on
each Hall effect sensor. Thistechnique effectively neutralizes
any residual magnetic field.

Thedegaussing circuit control circuitislocated on the current
monitoring board, PC1. When the BEAM OFF command is
issued, either locally or by remote control, aHIGH is applied
to the DEGAUSS COMMAND INPUT pin (P1-9) of PC1 and
the first section of buffer U11l. As the output of U1l goes
HIGH, capacitors C702 and C703 are charged very quickly
causing the output of the other two sectionsof U11togoHIGH.
The signal from U11-4, via CR701 acts to inhibit each of the
collector current metering and overload circuits while degauss-
ing isin progress. The signal from U11-6 turns on Q700 that
drives the relay thus starting the degaussing. A RC time con-
stant formed by C703 and R706 maintains the degaussing
circuit on for approximately 2 seconds while a RC time con-
stant formed by C702 and R702 maintains the inhibit signal
dightly longer (2.5 seconds). Thelonger delay insuresthat any
degaussing current is gone before metering and overloads are
re-established therefore preventing afal se overl oad from occur-
ring. The negative deflection of the beam current meter seen
during the degaussing period is the result of the inhibit signal
rather than from the degaussing current being applied to the
Hall effect sensors.

4.412. KLYSTRON VOLTAGE METERING &
OVERLOAD BOARD
(PC2; Mounted in logic box in transmitter control cabinet)
Refer to drawings 839-7891-028 and 839-7981-175.

4.4.12.1. Collector Voltage Metering
Each klystron collector except collector 1 isequipped with a

high voltage resistive divider that provides a low voltage pro-
portional to the voltage being applied to the collector. In
addition, a fifth high voltage divider is connected to the C5
beam power supply lead on the supply side of the C5 current
limiting resistors. The beam voltage at this point is the same
voltage applied to the klystron cathode. 1t becomes the refer-
ence voltage for measuring the rest of the collector voltages.

The low voltage samples from each high voltage divider are
sent to PC2 in the control cabinet. Each voltage sample is
negative in polarity with respect to ground. On PC2, the
polarity of the voltage samples are inverted by IC's U1 & U2
as the samplesfirst enter the board.

Since the cathode voltage is the reference voltage against
which al other collector voltages are to be measured, the
cathode sampl e voltage becomes the reference voltage on PC2.
The collector sample voltages from C2, C3, and C4 are com-
pared to the cathode sample voltage in the three sections of U3.
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A voltagerepresenting thedifference betweenthereferenceand
the sampled voltage is produced by each section of U3 that
drives the collector voltage meter via the collector voltage
selection switch.

Collector C1's voltage potentia is virtual ground (2.5 ohms
between C1 and ground) and istherefore at the highest potential
with respect to the cathode. The cathode's voltage potential,
with respect to ground, equal sthe potential of collector C1with
respect to the cathode. The metered voltage for collector Clis
then simply the voltage sample of the cathode. This sampled
voltage is applied directly to the C1 meter-switch position.

Collector C5'svoltage potential isalmost always equal to that
of the cathode; normally only a very small amount of current
flows in the current limiting resistors inserted in the circuit
between the cathode and C5 voltage monitoring points. During
normal operation, thevoltage on C5 isawayszero with respect
to the cathode and is represented on the beam voltage meter by
simply grounding the C5 metering position. An overload con-
dition can create a difference in voltage between the cathode
and C5, and protection circuits are present that sense and act on
thevoltage difference, however metering the voltage difference
during the milli-second duration of the overload is not useful.

4.4.12.2. Collector Voltage Overloads
The voltage potential between collectors within the klystron

must not be allowed to exceed the value specified by the
klystron manufacturer. Arcing between collectors could occur
possibly damaging the klystron. Inter-collector voltage poten-
tial limits can occur if any of the collector beam suppliesfails
or arcs to ground.

The overload circuits on PC2 protect against inter-collector
arcing by comparing the collector monitored voltageon agiven
collector and comparing it against a fixed voltage devel oped
from the reference (cathode) voltage. By using the reference
voltage to develop the fixed voltages, overload sensitivity does
not change as the beam voltage changes with primary voltage
variations or re-tapping.

Resistors R207, R307, R407, and R507 on PC2 divide the
cathode reference voltage sampl e to the same voltage produced
by each of the collector voltage samples. IC U4 is a high
impedance, non-inverting, unity gain buffer. It prevents the
voltages on the preceding resistor divider from changing with
various loadings of the circuit following the buffer. The buff-
er's output voltage is resistor divided to a voltage that sets the
overload trip level at the “+” input to US5. The variation in
collector voltage that will trip the overload can be determined
by multiplying the collector voltage by theratio of theresistors
at the“-" input of U5.

Example: C4 is operating at 18kV;
Theresistor ratio (R409/R410) at C4's overload circuit is
10k/57.6k = 0.1736;
0.1736 x 18kV = 3.125kV.
If the collector voltage at C4 changes by 3.125kV during a
fault condition, the transmitter will overload.

At U5, the collector voltage sampleiscompared to theresistor
divided voltage. A fault on acollector will cause the collector
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voltage to become more positive (with respect to ground) and,
dueto invertor U2 on PC2, causeits sampled voltageto go less
positive at the input of U5. Assoon asthe voltage drops below
that set by the resistive divider, the normally low output of
comparator U5 goes HIGH. A Schmitt trigger (U6) assures a
sharp voltage transition as U5's output voltage changes. The
overload signal is OR gated with the other collector voltage
overloads (CR201, CR301, CR401, and CR501) and buffered
by ahigh current driver circuit (U9, Q1, and Q2). Itisthen sent
to the collector overload input of the amplifier cabinet’s control
logic where the beam voltage control circuits remove beam
voltage from the klystron.

Individual history of a collector voltage overload occurrence
is provided by latching circuits comprised of U7, and U8. A
voltage overload causing a LOW on the output of one or more
of the Schmitt trigger gates (U6) will latch the associated
flip-flop and light the appropriate front panel LED. The
OVERLOAD INDICATOR RESET button on the amplifier
cabinet that resets the amplifier cabinet overload indicators is
also connected to the collector voltage overload indicator reset
terminals viainvertor U9.

Due to different loads on each output of the beam supply, a
dlight variation in time that is required for each power supply
section to reach full voltage can cause nuisance voltage over-
load trips. A circuit on PC2 inhibitsthe voltage overloads until
the reference voltage reaches approximately -15kV. Thethird
section of U1 compares the reference voltage sampleto afixed
voltage developed from aregulated +8v. If the reference volt-
ageislow, the output of U1, via zener CR101 holds one input
of each Schmitt trigger gate of U6 LOW. This prevents any
overload signal s from any section of U5 from satisfying the U6
gate. Asthe reference voltage exceeds -15kV and approaches
it'smorenormal -24.5kV level, the overload inhibit isreleased.
Zener CR101 and pull-up resistor R115 help assurethat voltage
variations at the output of U1 cannot inhibit the overloads.

4.4.13. MAGNET CURRENT POWER SUPPLY AND
REGULATOR

Refer to drawing 839 7740 117. The magnet current power
supply isdesigned for constant current regulation. T1dropsthe
acinput voltageto about 145V rms. CR1 through CR6 provide
full wave rectification. T5/T6 are saturable reactors used to
control the input current flow. The output current is directly
proportional to the control current. With 10 amperes magnet
current flowing, the reactor control current is about 1.3A. C6
through C8 maintain the magnetic field until the klystron beam
dissolves following an ac power failure.

T2 is used to generate the proper control voltages for the
feedback circuits and the saturable reactors.

Refer to Figure 4-4. VR1 and VR2 provide the correct power
supply voltages for the operational amplifier uA741C. VR3is
a temperature compensated zener diode from which the front
panel controls derivesits voltage.

The feedback circuits around the operational amplifier pro-
vide a very high dc gain for tight regulation. Other feedback
paths are provided to achieve stability.
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Figure 4-4. Magnet Current Power Supply Regulator
Simplified Schematic

Transistors Q1 through Q4 are used to amplify the error signal
from the operational amplifier to alevel suitablefor the satura-
ble reactors.

4.414. ZENER BOARD

See drawing 839 7891 059. This board and its ten 200V
zeners provide a stable low impedance voltage source for the
mod anode. This 2000V range is shifted toward the cathode
potential or away from it by selecting the appropriate tie points
into the resistor string on the Resistor Board assembly. This
board will replace one resistor in the resistor board assembly
so klystron efficiency can be optimized.

4.4.15. ANNULAR RING PULSER: CONTROLLER

See Figure 4-5 and drawing 839 7740 036.

Inputsto the Pulser Controller are sync pulsesfrom the Visual
Exciter, +12-16 Vdc from the amplifier cabinet, Aural Emer-
gency (TV-120UM) and MUX, logic datafrom aremote control
interface, FOP status (From Other Pulser)(TV-120UM), and an
End of Travel switch closurefromthe M otorized Pot Assembly.
All inputs except for sync are diode and resistor protected.

Outputsfrom the Pulser Controller are sync pul ses, fiber optic
sources for sync and amplitude information to the Pulser HV
Assembly. The Phase Mod and Sync Reduction logic outputs
go to the exciter while normally closed, normally open, and the
common relay ports are sent to the IPA. TOP status (To Other
Pulser)(TV-120UM) and Remote Out logic to remote control
equipment are available. All logic outputs are diode and resis-
tor protected.

4.4.15.1. Pulse Amplitude Control
Front panel potentiometer R51 is used to set the amplitude of

the high voltage pulse applied to the annular ring. Device U8,
aCMOS oscillator/divider, operatesat afrequency of 3.68 MHz
by virtue of Y1 and associated components. At pin 14, an
output square wave of 14.375 kHz triggers U9, a monostable
multivibrator at regular intervals. The output of U9 at pin6is
a square wave whose pulse width is determined by R51, R55,
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and C25. Theoutput of U9 controlsswitch Q9 and in turn fiber
optictransmitter CR37. Theresultant signal whose pulsewidth
determines high voltage pulse amplitude is averaged in the
Pulser HV Assembly to create acontrol voltage for an internal
high voltage power supply.

4.4.15.2. Pulser Sync
The pulser sync signal sent from the Visual Exciter is*daisy

chained” via high impedance ports J3/34 through the Pulser
Controller. Sync information is picked off to drive severa
CMOS stages. A sync presence detector is made from U4C,
U4D, and associated components. The 15.734 kHz sync pulses
are detected by CR5, R25, C12, and R27 providing dc input to
U4C, pin 8. If noiseis present, it is highpass coupled by C10
and detected by CR6, C11, and R26. Theresultant dc plusadc
bias created by R23, R24, C9, and CR4 is applied to pin 9 &
12 of U4. Theresultant logic level at U4D pin 13isasfollows
for various signal inputs:

only sync =1

nosync =0

noise or noise + sync =0

Sync presenceisused to light afront panel LED, CR7, and to
provide internal input to determine pulser on/off status. R28
and R29 protect the CM OSinputsin the event of power failure.

Front panel control of high voltage pulse leading and trailing
edgesis made via R3 and R4 respectively. Syncinput leading
edge triggers monostable U1A, whose leading edge delay is
determined by R9, R3, and C1. The falling edge at pin 13 of
U1A triggers U1B, whose short pulse leading edge triggers
flip-flop U3A/U3B.

Sync input trailing edge triggers monostable U2A, whose
trailing edge delay is determined by R10, R4, and C2. The
falling edge at pin 13 of U2A triggers U2B, whose short pulse
leading edge triggers flip-flop USA/U3B. The output of U3A
pin 3 leading and trailing edge can be manipulated by R3 and
R4. Thisdelayed sync pulseisinput to invertor/gates U4A and
U3cC.

During normal Pulser In operation, U4A and U3C pass and
invert the delayed sync pulse. Whenthepulser isdisabled, U4A
output pin 1 stays low, causing CR2 to remain on and causing
continuous high beam current in the klystron. During pulser
disabling, U3C output pin 8 stays high, resulting in continuous
low beam current in the klystron. Choice of either continuous
high or low beam current operation during pulser disabling can
be made by the appropriate placement of P1 ( P1: 1,2 = high;
P1: 2,3 =1low ). Emissions or pulses of light from fiber optic
transmitter CR2 correspond directly plus delay to exciter sync
input.

4.4.15.3. Pulser IN/OUT Control
Internally, numerous inputs are used to determine pulser

on/off status. Sync presence, Aural Emergency (TV-120UM),
multiplex operation (MUX), Remote Pulser IN/ OUT, and the
front panel momentary contact switch are OR’d together in
U5C, USD, and UBA and form the TOP (To Other Pulser)
output. Thisoutput isneeded only when more than one pulsed
visual klystronisused. Alsothe TOP signal controls PULSER
IN LED CR34 through Q7 and PULSER OUT LED CR3
through U3D and Q2. Both arefront panel mounted. The TOP
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output is high when the pulser is enabled. Aural Emergency
(TV-120UM) and MUX inputs are normally high ( >+5Vdc)
and only low when active (<+1.5Vdc). Remote Pulser In and
Remote Pulser Out are active when momentarily brought to
ground. Simultaneous activationisadisallowed state. Remote
inputscan berelay closuresor logic with high=+12Vdc. Front
panel switch S1 operates in parallel to the Remote inputs.
Pulser In/Out status is stored in the event of power failure by
latching relay K2.

The TOP output isal so used, viaQ7, to control Q8 which will
allows 20 mato flow into aremote control equipment interface
to report that the pulser ison. No current flowswhen the pul ser
is off.

4.4.15.4. |PA Gain Control
K1 relay contacts normally open, normally closed, and com-

mon are available to control the IPA gain by activating a preset
gain change circuit in the IPA Preamp. Pulser enabling ener-
gizes K1 through Q3. IPA gain normally should reduce if the
pulser is disabled, however if the Aural Emergency mode is
selected (TV-120UM optional equipment) additional 1PA gain
may be needed. The choice of whether IPA is reduced or not
when the pulser is out can be selected by the appropriate
placement of jumper plug P2 (P2: 1,2 = high gain; P2: 2,3 =
low gain).

4.4.155. Mod Anode Motorized Pot Control
A motorized pot assembly mounted in the amplifier cabinet

and connected to the mod anode resistors is controlled by
momentary contact switch S2 on the Pulser Controller to pro-
vide limited mod anode bias voltage adjustment. S2 grounds
the appropriate motor winding drive relay. The pot assembly
haslimit switchesto indicate end of travel of the motorized pot
so0 the command may be discontinued. The limit switches are
OR'd together and illuminate the front panel mounted LED
CR27 when end of travel is reached for either direction.

4.4.16. ANNULAR RING PULSER: HIGH VOLTAGE
ASSEMBLY
See drawings 839 7740 050 and 839 7891 059.

THE PULSER HIGH VOLTAGE ASSEMBLY PRODUCES UP TO
1400V WHEN ENERGIZED. ALSO, WHEN THE KLYSTRON IS
ENERGIZED, THE PULSER HIGH VOLTAGE CHASSIS HAS -
24,000V APPLIED TO IT. WHEN TROUBLESHOOQTING, DO NOT
CONNECT ANY TEST EQUIPMENT THAT WILL NOT WITH-
STAND THE VOLTAGE PRESENT.

Inputs to the Pulser HV Assembly are 27-48 Vrms from a
dedicated secondary winding of the klystron filament trans-
former and fiber optic data from the Pulser Controller. Sync
information and high voltage pulse amplitude information is
sent viafiber optics. See Figure 4-5.

4.4.16.1. High Voltage Pulses
Outputs from the Pulser HV Assembly are connected to the

klystron cathode and annular ring terminals. A high voltage
power supply along with a FET switching network applies
pulses synchronously with video sync so that annular ring to
cathode potentia is zero during the sync pulse (high beam
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current). During video interval, the annular ring to cathode
potential isnegative (typical 1000V dc, low beam current). The
annular ring to cathode potential or pulse amplitude is adjust-
able from the front panel of the Pulser Controller.

High voltage pulsing isaccomplished by the near complimen-
tary switching of Q4/Q5 and Q6/Q7 and the interna supply
PS1.

During pulsing, Q4/Q5 is turned on (a low impedance, 20
ohms) causing the annular ring to cathode potential at the
junction of R16 and R17 to be the potentia of the output of
PSL1.

The magnitude of PS1 is controlled or set at pin 3 of PSL. The
output wave shape and harmonic content is affected by alow pass
filter comprised of R19, R20, C18, L1, and L 2.

Annular ring arcs or shorts to tube ground are dealt with by
CR31 and R39. CR31 is normally reverse biased and trans-
parent to pulsing. If the Mod Anode arcs over to the annular
ring or a short occurs (both situations create 24 kV cathode to
annular ring potential), CR31 becomes forward biased (3 Vdc)
and GloBar R39 absorbs the beam supply power as shutdown
occurs.

CR3-CR10 and CR22-CR29 serve to equalize voltages
around turned off FET’sand toinsurethat the maximum voltage
rating, drain to source, isnot exceeded. CR2, CR14, CR19, and
CR30 serveto protect the gatesfrom damaging input transients.

4.4.16.2. Input Sync (Fiber Optic Link)
Sync pulses are sent from the Pulser Controller via a fiber

opticinterface. The sync pulses arrive as pulses of light which
arereceived and inverted by U1. U3A, U3B, and U3C are used
to provide pulse delay and positioning for the upper switch
path. U3C drives Q1 which in turn drives the transmitter of
opto-isolator U4. Thishigh speed deviceinvertsthe pulsesand

provides isolation from the high voltage present in the upper
switch and drive circuits during the pulse interval. MOSFET
driver U5 isahigh speed device designed to drive high capaci-
tance loads such as power MOSFET's.

Path delay in the lower path is provided by U3F, U3E, and
U3D in apulse stretching circuit. Because the signal paths for
upper and lower are different, this arrangement allows proper
timing for the switching of Q4/Q5 and Q6/Q7. U3D drives
U10, the exact counterpart of U5. Actual signal drivesinto Q5
and Q7 are 180 degrees out of phase with each other. FET
combination Q4/Q5 and Q6/Q7 act in master/dave configura-
tions. For example when Q5 isturned on, Q4 is allowed to be
forward biased as Q5 drain to source resistance drops to ap-
proximately 10 ohms. Speedup capacitor C8 allows for fast
turn on and R1, C5, CR1 alow for steady statedc bias. Q6/Q7
and associated components act in the same manner.

Pulse amplitude control information is received and inverted
via fiber optic receiver U2. The resulting square wave is
buffered and averaged by Q2, R25, C16, R26, C17, CR15, and
Q3. The average voltage is applied to pin 3 of PS1. Pulse
Amplitude adjustment of the Pulser Controller variesthe pulse
width of the square wave so that wider pulses at the collector
of Q2 increasesthe average voltage which in turnincreasesthe
output voltage of PSL.

44.17. ION PUMP

WHEN ENERGIZED, THE ION PUMP CIRCUIT (MOUNTED IN
THE HIGH VOLTAGE AREA) WILL PRODUCE UP TO 4000V.
WHEN TROUBLESHOOTING, DO NOT ATTACH ANY TEST
EQUIPMENT NOT CAPABLE OF WITHSTANDING THE VOLTAGE
PRESENT.

Figure 4-5. Block Diagram Pulser
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Refer to drawing 839 8052 002 for the following discussion.
Power for the lon Pump is derived from the filament contactor
K5 which supplies 120vac to PS-1.

PS1 is a 4kV DC power supply that provides the voltage
needed by the ion pump. Current is limited by 7.5 megohm
resistor R1 inserted in the positive lead feeding the ion pump.
A 20uA meter in the return lead monitors the current being
drawn out of the vacuum by the pump. The value of resistor R2
is chosen to start biasing ON diode CR1 at currents exceeding
15uA. This action protects the meter from damage due to
currents higher than 20uA. However this protection scheme
also causes an increasing inaccurate meter reading above ap-
proximately 15uA. Since beam voltage should not be applied
to the klystron if ion currnt is in excess of 10uA, metering
inaccuraciesin excess of 10uA are not as important.

4.4.18. AURAL IPA AMPLIFIER

Refer to drawing 839 5436 002. Each of the amplifiers used
provides approximately 8dB of gain to provide power for the
aural klystron. Each are tuned to channel and are capable of
operating over the whole UHF band.

C2 and C3, along with the input transmission lines printed on
the printed circuit board, provideinput tune and match controls
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for Q2. C4and C5, along withtheir transmission lines, provide
output tune and match controls for the collector of Q2.

C7anditstransmissionline, alongwith L 2, providerf bypass-
ing. R9 reduces the Q of L2. C10 and C11 provide video
bypassing.

L3, C6 and L1 provide rf bypassing and R7 reduces the Q of
L1. C8providesvideo bypassing. R8 providescurrent limiting
for Q1.

Q2isbiased classA by Q1. R1 samplesQ2’'scollector current
and the voltage across R1 is presented to Q1's base emitter
junction through resistive divider R2, R3 and R4. Anincrease
in Q2 collector current increases the voltage drop across R1.
Thisincrease appears as a decrease in Q1 base emitter voltage
which reduces its conduction and hence reduces Q2's base
current.

C1 and C12 providerf bypassing on the dc supply. CR3-CR6
form a full wave bridge and prevent any negative voltages
generated by Q2 (when drive is present but dc power is off)
from appearing on E1 or E2 which might affect power supply
operation.

o}
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SECTION V
MAINTENANCE

NOTE
Paragraphs 5.1 and 5.1.1 only applicable if spark gaps are
marked with radioactivity label.

5.1. SAFETY STATEMENT: OVERVOLTAGE GAPS
CONTAINING KRYPTON 85

Thefollowing paragraphsrefer to the overvoltage gaps (spark
gaps) mounted in the base of the Visual and Aural Amplifier
cabinets. The radioactive material used in these devices is
Krypton 85, apure betaradiator with ahalf life of elevenyears.

The by-product is in a gaseous form that is added to the gas
used to backfill the devices.

Thetotal content of radioactive by-product isin all casesless
than 30 microcuriesper deviceasdetermined by devicevolume,
fill pressure and activity level of the backfill gas.

The maximum allowable level of radioactivity for devices
shipped to non-licensed users is 30 microcuries per device.

There is no measurable level of radiation from the devices
with the glass or ceramic envelope intact. The radioactive
source can only be released from the device by fracturing the
envelope. Envelope breakage does not occur under the most
severe operationa or destructive testing likely to be encoun-
tered in the normal use of the device.

The hazard associated with the normal use of these devicesis
at an absolute minimum.

51.1. DISPOSAL OF OVERVOLTAGE GAPS

EG& G, a manufacturer of radioactive spark gaps, recom-
mends disposal of spent devices by consignment to alow level
radioactive disposal center or returning to EG& G for disposal
at no cost to the customer.

DISPOSE OF SPENT SPARK GAP BY CONSIGNMENT TO A LOW
LEVEL RADIOACTIVE DISPOSAL CENTER OR BY RETURNING
TO SPARK GAP MANUFACTURER - EG&G ELECTRO-OPTICS
DIVISION, 35 CONGRESS STREET, SALEM, MASSACHUSETTS,
01970, TEL (617) 745-3200, TWX 710-347-6741.

52. GENERAL TRANSMITTER MAINTENANCE
INFORMATION

This section provides the maintenance ingructions for the TV
60UM UHF Tdevison Trangmitter. Routine maintenance and the
recommended mai ntenanceschedul eisgiven. Test equi pment needed
for the effective accomplishment of maintenanceislisted and test/ad-
justment procedures are given. It should be kept in mind that the
equipment type involved and its use, brings about a maintenance
function that closdly dlies operation, testing, and troubleshooting. In
many ingtances, one cannot be accomplished without the other. In
view of this, the procedures contained i n thissection shoul d bel ooked
upon as the badic guidelines for continued reliable operation but do
not in al cases condtitute the sole manner of proper maintenance.

5.3. EQUIPMENT CLEANING
Cleaning the external surfaces of the transmitter can be done
at any timewithout contacting dangerous voltages. A soft cloth

Errata 10-06-94

and household type spray detergent should used to remove
fingerprintsand dirt smudges from the painted surfaces. Do not
spray cleanser into cracks, drawers or other crevices on the
exterior of thetransmitter or saturate hingesor latch assemblies.
It is recommended that the cleaning cloth be sprayed and the
equipment carefully wiped clean. For transparent meter facesa
static free glass cleaner should be used to prevent changing
meter calibration due to generated static potential.

5.4. SCHEDULED MAINTENANCE

The maintenance schedul e was established based on 18 operat-
ing hours per day. The schedule should vary proportionaly, espe-
cialy on mechanica equipment, if the daily useis other than 18
hours. Inspection of the equipment should be performed at an
interval no grester than that indicated in the schedule.

54.1. WEEKLY MAINTENANCE

5.4.1.1. Cooling System
a Water System Leaks. Check the water system for lesks

especially around the water connections to the klystron.
Also check closely any water pipejointsand connections
that may be located above the transmitter cabinets. All
valves should be checked for leakage.

b. Glycol System Legks. By itsnature, glycol hasthe ability
to leak through aholethat water may not. Closely inspect
the glycol cooling system for leaks including the piping
to the outside cooling fans. With the pumps shut off,
remove the side of the pump module and look for evi-
dence of leaks on the floor of the module.

¢. Check the water flow rates to each klystron. Flow rate
should be 6 GPM.

d. Check the coolant flow rates to reject loads in the RF
system (if so equipped).

e. Check the water and glycol temperatures and compare
with previously recorded data.

f. Check the CHANGE FILTER LED on the Control Cabi-
net. If the water pump is running and the CHANGE
FILTER LED isilluminated, the purewater filters should
be changed. (If the pump is not operating, the still water
in the purity sensor usually will drop below the water
resistance trip point and illuminate the CHANGE FIL-
TER LED. Therefore, the warning given by the LED is
only valid if the water is flowing).

5.4.1.2. Electrical Performance
Itisrecommended that the foll owing be checked and adjusted only

if out of specification. See System Test/Adjustment for detalls.
a. Filament voltage
b. Meter readingson amplifier cabinets, IPA, Aural Exciter, and
Visua Exciter
¢. Amplitude response (use a multi-burst signal for a quick
indication)
d. Differentia gain
Incidental phase
Differential phase

]
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g. Low frequency linearity

h. Envelope delay (pulse method)

i. Sync shape (pulser and correction timing during horizontal
sync)

j- Overload system. If not on the air, check by pushing one of
the ARC PUSH TO TEST huttonsto seetha beam voltageis
removed. Do NOT perform thistest during the broadcast day
asthetransmitter will be removed from operation.

k. lon pump current. A log should be kept of this parameter
for each klystron. A slow trend towards higher ion pump
current on an older tube will often give warning of end
of servicelifein time to obtain a replacement klystron.

542. MONTHLY MAINTENANCE

5.4.2.1. Cooling System
Refer to the Heat Exchanger Technical Manual 988-2324-001

for maintenance instructions.

a. Check the pumpsfor excessive or unusual noises. Check
for leaks around the pump seals.

b. Check pump pressures and compare with previously
recorded data.

c. Cleantheglycol system filter screen.

d. Check the outside fan unit for loose or rattling parts.
M ake sure power isdisconnected from thefan unit before
accessing the motors or fans.

e. Check the outside fan unit to make sure bearingsare free
and the motor is secure within its mount. Make sure
power is disconnected from the fan unit before accessing
the motors or fans.

5.4.2.2. Transmitter Cabinet Air Filters
Remove the air filters and clean with soapy water. Rinse and

dry thoroughly before re-installing.

5.4.2.3. Electrical Performance
a. Check thevisua and aural carrier frequencies and adjust
if necessary.
b. Check the performance of the coolant flow interlocks.
(Operation of theseinterlockswill removethetransmitter
from the air).

5.4.2.4. Transmitter Room
a. Check the transmitter room cooling/heating system.

Room temperatures between 70 and 80F (21.1 and
26.7°C) assurethe maximum stability and fewest failures
of the equipment.

b. Clean any filtration equipment associated with maintain-
ing the transmitter room temperature and cleanliness.

5.4.3. BIANNUAL MAINTENANCE

5.4.3.1. Heat Exchanger
a. Inspect and clean the fins of the outside fan unit. Clean

thecoolingfinsof al debristhat may inhibitair flow. This
can be done with compressed air or a commercia coil
cleaner. Check for bent or damaged coil fins and repair
as necessary.

b. All fan motorsin the outside fan units are equipped with
sealed bearings that do not require periodic lubrication,
however some fan unit models have bearing equipped
pillow blocks that support the fan shaft. Check for the
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presence of the pillow blocks on your unit and see if a
lubricationfittingisinstalled. If so, thesebearingsrequire
[ubrication on a biannual basis.

5.4.3.2. Interior Transmitter Cleaning
Clean the inside of the transmitter should be done using a

vacuum cleaner and a soft paint brush. Ensure that all power to
the transmitter is off and all high voltage circuits have been
discharged. Be careful to not dislodge or damage wiring, com-
ponents, or terminals. The soft bristle paint brush is recom-
mended for dislodging dust.

5.4.3.3. Electrical Performance
a. Check power meter calibration.

b. Check each interlock and overload for proper operation.
See Section 111.

c. Check collector current metering calibration. See Sec-
tion I11.

d. Check body current metering calibration. Seesection|il.

5.4.3.4. Klystron Inspection
Assure that the set screw that holds each coupler in the proper

rotationa position is tight. Mark the orientation of the coupler
mounting platein relation to the cavity and, one at atime remove
the couplers on cavities one, two and three. Use a flashlight to
ingpect the klystron ceramic. Look for dirt on the ceramic, espe-
cidly on the ceramic surface that faces the cooling air discharge
duct. Theamount of dirt on the ceramic and the frequency that the
ceramic should be cleaned depends on the cleanliness of theair in
thetransmitter room. Excessively dirty air will probably mean the
ceramics will have to be cleaned more often. See Annual Main-
tenance for the procedure.

Inspect and clean the honeycomb on the cavity air inlet ports.
Also clean screens on the RF output line.

5.4.35. Beam Power Supply

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-
MITTER AND HIGH VOLTAGE POWER SUPPLY BEFORE PER-
FORMING THE FOLLOWING STEPS. ALWAYS USE A GROUND-
ING STICK TO ENSURE THAT THERE ARENO RESIDUAL VOLT-
AGES PRESENT.

a. Check for tightness of all wire connections.

b. Check the lead dress of the beam supply wiring. Wires
should not touch any sharp edges nor should any wire
with low voltage insulation be allowed any closer to any
high voltage terminal than 6 inches.

c. Check the feed through bushings for oil leaks.

d. Visualy inspect the bleeder resistors and check with an
ohmmeter.

e. Wipe off the high voltage insulators on the beam supply
and filter capacitors with a clean dry cloth.

5.4.4. ANNUAL MAINTENANCE

5.4.4.1. Klystron Ceramic Cleaning

Cleaning of tube ceramicsis only necessary if they are dirty.
Dirt and foreign matter on the surface of the ceramic may cause
local overheating or arcing and can lead to klystron failure.
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a. Near the tuning knob, mark each cavity so it can be
replaced in the same position (Cavity 1, Cavity 2, etc.).

b. Unbolt the cavity halvesand removetheleft half (the half
with the tuning knob) to gain access to the klystron
ceramics.

c. Dust may be removed from the ceramic parts with a soft
cloth or brush. More persistent spots may be removed
with rubbing alcohol applied to a clean cloth and then
cleaning the ceramic. If arc marksor other contamination
remain on the ceramic that rubbing alcohol will not
remove, refer to the klystron manufacturer’s application
data sheet that covers this subject.

d. The cavities should be checked and cleaned whenever
they are removed from the tube. The inside of the cavity
should becleanedwithaclean, dry cloth. A dry, soft brush
is recommended to clean the contact fingers. More per-
sistent dust may be removed with rubbing alcohol. Do
not use contact sprays.

e. The contact areas of the spring contacts inside and out-
side the cavity should be inspected for burn marks. If
small burn marks are noticed they should be carefully
sanded off with crocus cloth or #600 or finer sandpaper.

f. Damaged contact springs, particularly those that have
been deformed, must be renewed. If the deformation is
small, they may be straightened.

5.4.4.2. Beam Power Supply
a. Visually inspect the oil in the power supply and look for

cloudy and/or contaminated oil.

b. Remove a small sample of oil from the bottom of the
power supply at the valve on the ail tank and have it
checked for water contamination.

55. KLYSTRON REMOVAL/REPLACEMENT

It is recommended that only maintenance personnel who are
thoroughly familiar with the transmitter be involved with
klystron removal and replacement.

ENSURE THAT ALL POWER IS REMOVED FROM THE TRANS-
MITTER AND HIGH VOLTAGE POWER SUPPLY BEFORE PER-
FORMING THE FOLLOWING STEPS. ALWAYS USE A GROUND-
ING STICK TO ENSURE THAT THERE ARE NO RESIDUAL VOLT-
AGES PRESENT.

The following procedure describes the steps necessary to
remove afailed klystron:

55.1. REMOVAL OF CABINET PANELS & COVERS
a. Remove both rear cabinet side panels.
b. Removethelower rear cover to gain accessto the bottom
of the klystron.

55.2. DETACHMENT OF WIRES & CABLES

a. Disconnect the coaxial cablesfrom the coupling loops of
cavities 1, 2, and 3.

b. Disconnect the coaxial cables with the tubular filters
attached, from the directional couplers on the output
transmission line.

c. Disconnect the two arc detector cables.
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d. Disconnect the refocus coil connector at the base of the
collector.

e. Disconnect the magnet plug.

f. Remove the ground strap fastened to the top of the
magnet frame.

g. At the high power resistor assembly, disconnect the five
white high voltage wiresthat go to the klystron collector.

h. At theklystron side of the filter assembly, unscrew each
of the five flexible conduit nuts. Pull each conduit back
from the filter box assembly pulling the white high
voltage wire back through thefilter box assembly until it
isfree.

i. Ontheoppositesideof thecabinet, unplugtheright angle
ion pump plug.

j- At the bottom of the klystron, detach the cathode, fila-
ment, mod anodeand (visual only) annular ringwiresand
arrange them on the floor so the magnet castors will not
run over them when the magnet is removed.

k. Detachthetwowater linesat thewater quick-disconnects
and move the water hoses out of the way.

[.  Onthe output transmission line, removethe air hose.

55.3. TRANSMISSION LINE BREAKAWAY

5.5.3.1. Disassembly/Assembly
When Other Klystrons Operating When klystron is being

replaced while another klystron in the transmitter continues to
operate, a possibility of significant levels of RF energy may
exist on thetransmission lineinner conductor of the breakaway
being disassembled. Therefore, if other portions of the trans-
mitter continue to operate, disassemble the breakaway trans-
mission line on the failed klystron using the following
procedure:

THE FOLLOWING PROCEDURE EXPOSES A CONDUCTOR
THAT MAY CONTAIN RF VOLTAGE THAT COULD CAUSE RF
BURNS TO THE SKIN. WEAR ELECTRICALLY INSULATING
RUBBER GLOVES WHEN USING TOOLS THAT WILL TOUCH
THE CENTER CONDUCTOR.

a. Loosentheouter sleave over thetransmission line break-
away and dlide it down clear of the outer conductor
separation point.

b. Using ametallic tool with an insulated handle, short the
inner conductor of the breakaway to the outer conductor.

¢. Continue to short the inner conductor to the outer con-
ductor. Wear e ectrically insul ating rubber gloves. Onthe
center conductor, unfasten the two captive screwsto free
thelower half of thecenter conductor from theupper half.

d. To re-assemble the breakaway assembly, perform the
previous procedure in reverse order using the same pre-
cautions.

5.5.3.2. Disassembly/Assembly When Other Klystrons NOT
Operating
a. Loosentheouter sleeve over thetransmission line break-
away and dlide it down clear of the outer conductor

Separation point.
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5-4

Table 5-1. Recommended Test Equipment

Vestigial Sideband Demodulator
Tektronix 1450-1 37MHz IF (NTSC CCIR-M) or
Tektronix 1450-2 38.9MHz (PAL CCIR-B) or
Phillips PM 5560
Tektronix Sideband Analyzer
Tektronix 1405 Sideband Adapter and
Tektronix Spectrum Analyzer Model 2710, 490,
2750
Video Signal Generator
Tektronix 1910, 1410, or
Phillips PM 5646
Video Waveform Monitor
Tektronix 1480, 1780, or VM-700A
Vectorscope
Tektronix 1780, VM-700A
Aural Stereo Test Generator
RE Instruments, RE-540
Aural Stereo Monitor
Tektronix 751 or
TFT-850
Aural Mono Demodulator/Monitor
TFT-701, 702 or
Tektronix 751
Frequency M easuring Equipment
HP-5315A, 5342 or
Tektronix DC 508A
Audio Measuring Equipment
Sound Technology 1710A or
Potomac AA-51 and AG-51
Envelope Delay Measuring Equipment
Tektronix VM-700A or
Asaca 201-1 or
Rhode& Schartz SKOF
Miscellaneous Test Equipment
Booton RF Voltmeter with 50 Ohm adapter
Polaroid Oscilloscope Camera
Bird Model 43 Wattmeter with 1W to 1kW ele-
ments
Fluke Multimeter Model 77, 87, 23 with style C
current probe
RF Bridge, Eagle RLB-150, or precision directional
coupler
RF Notch Filter, Eagle Model TNF-1
0-6A Current Variable Power Supply
Quantity 2 or Dual Output Voltage Variable 0-5V
Power Supply. Maximum current needed is 150uA
Adapters and Connectors
3-1/8 inch to type “N” adapter
Type N to BNC male to female
Type N to BNC female to male
Type N barrel
Type BNC barrel
Type BNC to SMB (push-on)
Type BNC to SMC (screw-on)
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b. Onthe center conductor, unfasten thetwo captive screws
to free the lower half of the center conductor from the
upper half.

55.4. KLYSTRON REMOVAL

a. Unlock the magnet swivel castors.

b. Carefully roll klystron/magnet assembly out of thetrans-
mitter.

¢. Unscrew each flexible conduit nut at the klystron and
dlide the flexible conduit off each collector lead.

d. Remove the output transmission line elbow from cavity 4.

e. Label each cavity (e.g. cavity 1, cavity 2, etc.) to ensure
the cavities will be re-installed in the same position.

f. Removeal four cavities.

g. Inspect each klystron ceramic for cracks. If a crack is
evident, deviseamethod of re-enforcement to prevent the
klystron from breaking apart at the crack asit is lifted
from the magnet.

h. Install al four square posts of thelifting harnessinto the
receptacles at the base of the klystron collector and
carefully begin lifting the klystron.

i. When the klystron has been lifted afew inches, remove
the split magnet flux ring that sets on the bottom plate of
the magnet and supports the klystron.

j- Lift theklystron out of the magnet.

k. Lower and secure the failed klystron into an empty
shipping crate.

555 KLYSTRON INSTALLATION

Install the new klystron by performing the previous steps in
reverse order. Also consult paragraphs 2.6.14 and 2.6.15 in
Section |1 for additional installation and connection informa-
tion. Because of the considerable number of connections that
must be made when re-installing a klystron/magnet assembly,
aconnection checklist isincluded in Tables 5-2 and 5-3.

5.6. TEST EQUIPMENT

The basic test equipment recommended for transmitter main-
tenance is given in Table 5-1. Equivalent test equipment may
be substituted; however, the electrical specifications must be
comparable to the equipment listed.

5.7. TRANSMITTER SETUP REMOTE CONTROL UNIT
This device provides a means of controlling an individual

amplifier from the back of the transmitter during maintenance.
A receptacle is provided on the transmitter for each amplifier.
The remote control unit is then plugged into the proper recep-
tacle to control a single amplifier cabinet. The functions con-
trolled from the unit are as follows:

a Power Raise

b. Power Lower

c. Beam On

d. Beam Off

e. Klystron Output Power Metering

5.8. CONTROL AND SUPPORT SYSTEMS: TEST-
ING/ADJUSTMENTS
This procedure is closely aligned with the Checkout Proce-
dures given in Section Il in that it provides further detailed
instructions in support of the Checkout Procedure.
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Table 5-2. Visual Klystron/Magnet Connection Checklist

VISUAL KLYSTRON
[ Magnet Wheels Locked
[ Cathode Connection
[ Mod Anode Connection
[ Filament Connection
[ Annular Ring Connection to Pulser
[ 1on Pump Plug
[ Collector Connections
(1 Water Inlet Hose, Outlet Hose
[ Magnet Frame Ground Strap
[ Breakaway Inner Conductor Tightened
() Breakaway Outer Sleeve In Place & Tightened
[ Air Supply Hose To Breakaway
[ Magnet Plug
[ Arc Detector Cables
[ Coax Cables To 1st, 2nd, 3rd Cavities
[ Directional Coupler Coax Cables
[ Body Water Jumper Hose
[ Refocus Current Plug

58.1. AC CONTROL VOLTAGE

This procedure checks and sets the proper amplitude of the 3
phase 208/120 vac that powersthe transmitter control and most
of the support systems.

PROPER PROCEDURE FOR MEASURING VOLTAGES IN THE
FOLLOWING STEPS REQUIRES PRIOR REMOVAL OF ALL
POWER AND GROUNDING OF ALL LOCATIONS WHERE TEST
LEADS ARE TO BE CONNECTED TO OR DISCONNECTED
FROM. THE TEST METER IS TO BE LOCATED OUTSIDE THE
ENCLOSURE AND ALL DOORS OR PANELS ARE TO BE
CLOSED PRIOR TO APPLYING ANY POWER.

a. Measure the open circuit voltage of the 3 phase power
line supplying power to theline control cabinet. Measure
phase to phase.

b. Set the taps on transformer T1 in each Line Control
Cabinet to the corresponding line voltage.

c. Apply power to transformer T1 by setting the TRANS-
MITTER CABINET MAIN breaker (CB7) and TRANS-
MITTER CABINET CONTROL breaker (CB9) on the
Line Control Cabinet to ON.

THE BEAM SUPPLY BREAKERS (CB6 & CB8) SHOULD BE OFF.

d. Measure the voltage at terminals 1, 2, and 3 of TB23in
the Line Control cabinet with respect to transmitter
ground. 114-126 Vac should be present. Reconnect the
tapson T1if necessary.

e. Mesasurethe voltage from terminals1to 2, 2to 3, and 1
to 3 on TB23. Each voltage should be 197-218 Vac.
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Table 5-3. Aural Klystron/Magnet Connection Checklist

AURAL KLYSTRON
(] Magnet Wheels Locked
[ Cathode Connection
[ Mod Anode Connection
[ Filament Connection
(] Annular Ring Jumper to Cathode
(1 1on Pump Plug
[ Collector Connections
[ Water Inlet Hose, Outlet Hose
(] Magnet Frame Ground Strap
() Breakaway Inner Conductor Tightened
(] Breakaway Outer Sleeve In Place & Tightened
[ Air Supply Hose To Breakaway
(] Magnet Plug
[ Arc Detector Cables
(] Coax Cables To 1st, 2nd, 3rd Cavities
(] Directional Coupler Coax Cables
(] Body Water Jumper Hose
[ Refocus Current Plug

5.82. BEAM VOLTAGE: BEAM POWER SUPPLY

PROPER PROCEDURE FOR MEASURING VOLTAGES IN THE
FOLLOWING STEPS REQUIRES PRIOR REMOVAL OF ALL
POWER AND GROUNDING OF ALL LOCATIONS WHERE TEST
LEADS ARE TO BE CONNECTED TO OR DISCONNECTED
FROM.METERISTOBELOCATED OUTSIDE THE ENCLOSURE
AND ALL DOORS AND PANELS ARE TO BE CLOSED PRIOR
TO APPLYING ANY POWER.

a. Measure the open circuit voltage of the 3 phase power
line, phase to phase, that powersthe line control cabinet.

b. See Table 5-4. Connect the primary beam supply termi-
nals to produce the desired cathode voltage. Note that
Table 5-4 isintended to be a connection guide. Voltages
derived in the table are cal cul ated voltages and the actual
voltages obtained for a particular supply may be differ-
ent.

NOTE
The first time beam voltage is to be applied to a new tube or
during initial transmitter checkout, the beam voltage should be
adjusted to produce the lowest beam voltage possible, then in-
creased in steps to that voltage that yields proper performance.

5.8.3. CIRCUIT BREAKER MAGNETIC TRIP SETTINGS

BEAM SUPPLY breakers (CB6 & CB8) in the Line Control
Cabinet are equipped with amagnetic trip feature that tripsthe
circuit breaker on fast surge currents. Thetrip pointsare adjust-
able and should normally be set to the LO setting (minimum
sengitivity: fully CCW. If increased sensitivity is desired the
adjustment may be changed. See the breaker trip curves in
Section IX of this manual.
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Table 5-4. Calculated Cathode Voltage
(and C1 collector metered voltage)
for Various Line Voltages and Beam Supply Connections

LINE BEAM SUPPLY CONNECTIONS

VOLTAGE 500/+20 500/0 500/-20 440/+20 44000 440/-20
440V 20.7kV 21.6kV 22.5kV 23.4kV 24.5kvV 25.7kV
450V 21.2kvV 22.1kV 23.0kV 24.0kV 25.0kvV 26.2kV
460V 21.7kV 22.5kV 23.5kV 24.5kvV 25.6kV 26.8kV
470V 22.2kV 23.0kV 24.0kV 25.0kV 26.2kV 27.4kV
480V 22.6kV 23.5kV 24.5kvV 25.6kV 26.7kV 28.0kV
490V 23.1kV 24.0kV 25.0kV 26.0kV 27.3kV 28.6kV
500V 23.6kV 24.5kv 25.5kV 26.6kV 27.8kV 29.2kV

NOTE: Shaded areas indicate voltages out of normal klystron operating range.

If the magnetic trip point is set too sensitive, the circuit
breakerswill trip before the automatic overload circuitry in the
transmitter can respond and remove the overload.

Thetrip adjustments can be changed using aflat blade screw-
driver. They are accessible through the front panel of the Line
Control Cabinet, just below the breaker handle.

5.84. CONTROL VOLTAGE AND CURRENT FOLD-
BACK ADJUSTMENT

+12V control voltage referred to elsewhere in this manua is
derived from a+15V power supply. The +15V power supply is
located in the upper portion of the Control cabinet on each
power supply deck. The deck at the front of the cabinet behind
the blank meter panel suppliesthevisua part of thetransmitter;
the deck at the rear of the cabinet suppliesthe aural part of the
transmitter. Panels that yield access to the decks are not inter-
locked. The voltage adjustment is located on the back wall of
the power supply. See Vendor information in Section I1X for
location.

a. Adjust the power supply (PS3) for +14.75Vdc at the V+
terminal of the supply.

b. The power supply is equipped with foldback current
limiting. Ordinarily no adjustment is necessary. However
if the power supply output folds back, first determine
whether a malfunction in the transmitter is causing cur-
rent draw from the supply in excess of 8 amperes. If the
current draw is not excessive, and the supply still folds
back, it may be necessary to adjust thefol dback threshold
point. Refer to the manufacturer’s instructions in the
Vendor Information Section I X.

5.85. FILAMENT VOLTAGE ADJUSTMENT

The filament voltage adjustment islocated on the front panel
of theamplifier cabinet. A meter isprovidedinsidetheamplifier
cabinet which can be read through the window of the panel. Set
thevoltagetothefilament voltageindicated ontheklystron data
sheet (usually 7.0 volts). When setting the filament voltage, be
sure to consider any meter calibration correction. The proce-
dure for checking filament meter accuracy and determining a
calibration correction is given in the checkout procedures,
Section I11.
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5.86. MAGNET CURRENT ADJUSTMENT

The magnet current adjustment is located on the Amplifier
Cabinet front door. Metering is provided on the meter panel at
the top of the cabinet. Initially adjust the magnet current to the
vaue specified on the tube data sheet (approximately 10A).
During fina transmitter adjustments it may be necessary to
adjust the magnet current slightly. Changing the magnet current
can have the following effects on the klystron:

a. Body current. Body current is especially sensitiveto the
magnet current setting since the magnetic field will
change the shape of the klystron electron beam. Ideally
the magnet current should be set for minimum body
current. In actual practice, the magnet current setting is
usually a compromise between minimum body current
and the other effects listed below. Often several body
current nulls (minimum body current readings) will be
found in the range of magnet current adjustment. Exces-
sive body current, causing an amplifier cabinet overload,
can aso be produced by incorrect magnet current.

b. Sync Peak Power. During final adjustments of the trans-
mitter, especially adjustments for maximum efficiency,
the maximum sync peak power sometimes can be in-
creased afew percent by slightly modifying the magnet
current setting. This usually means an increase in body
current. Body currentsat 100mA or lessunder worst case
condition (full power; black picture) are acceptable.

c. Signa Stability. Improper magnet current setting can
sometimes cause what appears to be a small amount of
high frequency oscillation on a portion of the tip of
horizontal sync. A small adjustment of magnet current
will usually correct the problem.

Whenever magnet current is adjusted with the klystron
operating, the magnet current should be adjusted very
slowly in small amounts while observing:

d. The magnet current meter to keep the current within its
operating range (keep from interlocking OFF).

e. The body current meter to maintain body current below
100mA.

f. The demodulated signal waveform monitor to see the
effect on the signal.
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5.8.7. REFOCUS CURRENT ADJUSTMENT

The Refocus Coil is an electro-magnetic coil installed in the
klystron at the base of the collector assembly during manufac-
ture of the klystron. Like the body magnet, only on a lessor
scale, it is used to modify the shape of the electron beam as it
enters the collector region. It does not, however, have as much
affect on the electron beam as the body magnet.

The Refocus Current adjustment is located on the Amplifier
Cabinet front door. Initial adjustment, until a new klystron is
set to final beam voltage and cathode current, is the center of
the adjustment range. During klystron operation, set therefocus
current in the following manner:

a. Remove RF driveto the klystron.

b. Rotatethe COLLECTOR VOLTAGE/CURRENT meter
switch to the C3 position.

¢. Rotatethe REFOCUS CURRENT adjustment control to
minimize C3 collector current.

d. Like the body magnet, the refocus coil can affect body
current and the performance of the RF output signal.
Therefore, under klystron RF drive, the refocus current
may have to be adjusted to enhance RF signal perform-
ance and/or reduce body current.

Whenever refocus coil current is adjusted with the
klystron operating, the refocus current should be ad-
justed very slowly in small amounts while observing:

e. The position of the refocus current knob to keep the
current withinitsoperating range (keep frominterlocking
OFF).

f. The body current meter to maintain body current below
100mA.

g. The demodulated signal waveform monitor to see the
effect on the signal.

58.8. FILAMENT TIME DELAY ADJUSTMENT

The pre-heating time during which theklystron filament heats
to the proper temperature for electron emission is adjusted by
apot located on PC5 in the cabinet control logic assembly.

a. Set the BEAM SUPPLY breakers on the Line Control
Cabinet to OFF.

b. If klystron filaments have/had been operating, press the
FIL OFF pushbutton and wait 5 minutes.

c. Depress the FIL ON pushbutton and begin timing the
warm up as soon as the FIL ON indicator illuminates. If
the time until the TIME DELAY illuminatesis lessthan
4 minutes 30 seconds or more than 6 minutes the time
delay should be adjusted.

d. DepressFIL OFF. Remove power and openthefront door
of theamplifier cabinet. Removethe control logic assem-
bly cover.

e. Adjust the time delay by turning R5 on PC5 counter-
clockwiseto increase thetime or clockwiseto reduce the
time delay.

f. Repeat steps c. through e. until the proper time delay is
achieved.

5.8.9. COLLECTOR CURRENT METERING CALIBRATION

Cadlibration of the collector current metering system involves
first checking the performance of the Hall effect sensors, then
feeding an externally produced and metered current through
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each of five Hall effect sensors. The transmitter meter reading
is then adjusted to match this current.

In addition to the high voltage wire and amulti-turn degauss-
ing coil running through the sensor, each Hall effect sensor
assembly contains an additional loop of wire. This wire has
been installed for the express purpose of facilitating the appli-
cation of atest current through the sensor. The ends of thistest
loop are accessible on the printed circuit board at the brass
threaded terminals E6 and E7. See Figure 3-10 in Section I11.
The checkout procedure is as follows:

a. Assure that the BEAM SUPPLY breakers on the Line
Control Cabinet ore OFF.

b. Onthe Control Cabinet, remove the front panel covering
the current and voltage metering boards. The visual
boards are in the compartment on the left; the aural on
theright.

¢. Removethe current board (top board) and re-install it on
the extender board.

d. Power up the transmitter to the FIL ON level.

e. Pressthe BEAM OFF button to operate the Hall sensor
degaussing circuit.

f. Refer to schematic 839 7891 024. Locate test points TP1
through TP5 on the board and one of the ground plane
terminals TP10 through TP15. TP1 through TP5 are
connected to the respective outputs of the current sensors
for klystron collectors C1 through C5.

g. Using a digital voltmeter with the negative lead con-
nected to one of the ground plane terminals, measure the
voltage at each of the terminals TP1 through TP5. The
voltage at each terminal should be within the range
0.8-1.2 volts. Any terminal measuring a voltage out of
this range indicates a Hall sensor that needs adjustment.
Collector Current Sensor Adjustment should be accom-
plished on the sensor before proceeding.

h. Rotatethe COLLECTOR VOLTAGE/CURRENT meter
selection switch on the Amplifier Cabinet to each collec-
tor and zero the COLLECTOR CURRENT meter at each
switch position using the METER ZERO pots on the
board.

i. Connect the external power supply to thetest loop of the
Hall sensor for the collector under calibration. See Figure
3-10in Section I11.

j.- Set thetest power supply to minimum current.

k. Switch thefront panel COLLECTOR VOLTAGE/CUR-
RENT meter switch to the appropriate position. Monitor-
ing the test meter, dowly increase the test current to the
calibration current shown in Table 5-5.

NOTE
If a sudden, heavy current was inadvertently passed through the
sensor in the previous step, the sensor should be de-gaussed by
pressing the BEAM OFF button before proceeding to the next

step.

I. Reverse polarity of the test power supply if the transmit-
ter meter deflectsbel ow zero. If the polarity wasreversed,
press the BEAM OFF button to activate the degaussing
circuit before proceeding.
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Table 5-5. Collector Currents & Overload Settings

COLLECTOR CURRENT METER | OVERLOAD
CALIBRATION LEVELS SETTING

c1 1.0A 25A

C2 1.0A 25A

C3 15A 25A

ca 5.0A 6.0A
(3.0AAURAL) | (4.0A AURAL)

C5 1.0A 20A

m. Using the appropriate METER CALIBRATE pot on the
PC board, adjust the meter reading to match that of the
test meter.

n. Repeat the above procedure for each of the five collector
circuits.

5.8.10. COLLECTOR CURRENT SENSOR ADJUSTMENT
(HALL EFFECT SENSOR)
Adjustments to the Hall sensor need only be doneif:

a. Under zero feed-through current conditions, the termi-
nated output voltage of the sensor is outside the range
.8-1.2Vdc. Seethe previousprocedure Collector Current
Metering Calibration.

b. A replacement sensor isto beinstalled in the transmitter.
The procedure involves removing the sensor from the
cabinet, connecting it to its internal cabinet connections
with extension cables, and making adjustments to the
sensor using an externally produced DC current flowing
through the sensor hole.

c. If the sensor needing adjustment ismounted in the trans-
mitter, detach the high voltage wire and pull it out of the
sensor, unplug the BNC and 3-pin plug from the sensor
PC board, and unbolt thewhol e sensor assembly (2 bolts)
and removeit from the cabinet. If the sensor isnew, make
sure that it has been assembled into its copper mounting
and is completely wired to the PC board.

d. Inordertoadjust the sensor outside the cabinet (so power
can be applied to the cabinet), connect theBNC and 3-pin
extension cablesfrom the cablesinside the cabinet to the
sensor to be adjusted. BE ABSOLUTELY SURE THAT
THE 3-PIN PLUGS & JACKS ARE CONNECTED
PROPERLY. DAMAGE TO THE SENSORS CAN RE-
SULT FROM AN INCORRECT CONNECTION.

THE BEAM SUPPLY BREAKERS (CB6 & CB8) ON THE LINE
CONTROL CABINET MUST BE OFF.

e. Connect the positive lead of adigital voltmeter to sensor
PC board termina E2 or the O (OUT) termina of the
sensor, whichever is more convenient. Connect the nega-
tivemeter lead to PC board terminal E3 or sensor terminal

f. Connect an external 0-6 ampere power supply and test
current meter to terminals E6 and E7 as shown in Figure
3-10, Section I11. Do not energize the power supply yet.
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0. Power up the cabinet to the FIL ON condition.

h. The sensor is sensitive to the earth’'s magnetic field;
therefore during adjustments, it should be oriented in the
same manner asit is when mounted in the cabinet.

i. Pressthe BEAM OFF button on the cabinet to active the
de-gaussing circuit.

j- With zero current flowing through the sensor hole (from
the test power supply), rotate the adjustment control
labelled N (Null) until the digital voltmeter measuring
the sensor output reads 1.00 volts.

k. Slowly increase current from the 0-6A power supply
until the supply is producing exactly 6.00 amperes. If the
test current surges when the supply isturned on or when
current begins to increase, the sensor should be de-
gaussed again (BEAM OFF button) before the following
adjustment is made.

[. With the test power supply producing exactly 6.00 am-
peres, rotate the S (Sensitivity) adjustment until the
output voltageis exactly 1.24 volts. (0.040 voltsincrease
per ampere of test current).

m. Removethetest current, de-gaussthe sensor, and recheck
and re-adjust the NULL adjustment for 1.00 volts.

n. The two controls interact with each other. Therefore
repeat applying test current, adjustingthe SENSITIVITY
control, degaussing, and re-setting the NULL at zero
current until both 1.00 volts and 1.24 volts outputs are
obtained under the respective test current conditions.

0. Check linearity of the sensor by seeing that the output
voltage changes at alinear rate with the test current. The
output voltage should be 1.24V at 6.0A test current,
1.18V at 4.5A test current, 1.12V at 3A test current, and
1.06V at 1.5A test current.

p. When adjustment is complete, remove al voltages and
re-install the sensor into the cabinet.

CAUTION

Be sure to re-ingtall the high voltage wire through the center hole of the
sensor and re-connect it to itsterminal on the resistor assermbly. Also, be
surethe 3-pin plug is properly attached to the sensor PC board. Incorrect
installation can damage one or more Hall effect sensorsand the Collector
Current Metering and Overload PC board in the Control Cabinet.

g. Perform the Collector Current Metering Calibration
procedure on the circuit associated with the sensor just
re-installed.

5.8.11. OVERLOAD/INTERNAL INTERLOCK ADJUST-
MENTS

ALL OVERLOAD/INTERLOCK ADJUSTMENTS SHOULD BE
MADE WITH THE LINE CONTROL CABINET BEAM SUPPLY
CIRCUIT BREAKERS SET TO OFF.

5.8.11.1. Body Current
The Body Current overload isthe most important overload in

the transmitter. Use special care to assure that it is properly
operating.

Rev. D: Jan. 1992
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a. See Figure 3-9 in Section I11. Use an externa variable
current source capable of producing 200mA at approxi-
mately 1Vdc. A standard D size battery and a 20 ohm
pot wired as shown in Figure 3-9 will suffice. Using
alligator clips or other such temporary attachments, con-
nect the positive lead to TP1 and the negative lead to
ground asshown. TP1islocated just below the Hall effect
sensors in the compartment in front of the klystron and
istheterminal that the return lead from the beam supply
is connected. Make the temporary leads long enough so
that the potentiometer can be adjusted while observing
the body current meter on the front of the transmitter.

b. Onthe Control Cabinet, remove thefront panel covering
the current and voltage metering boards. The visual
boards are in the compartment on the left; the aural on
theright.

¢. Removethe current board (top board) and re-install it on
the extender board. Locate the BODY CURRENT
OVERLOAD SET pot (R610) on the board. See aso
schematic 839 7891 024.

d. Apply control circuit power to the transmitter cabinets.

e. Using thetest fixture potentiometer, set the body current
to 100mA.

f. 1f theBODY CURRENT OVERLOAD LED isnot illu-
minated, rotate the BODY CURRENT OVERLOAD
SET pot counter-clockwise until the BODY CURRENT
OVERLOAD LED justilluminates. If theLED isillumi-
nated when current is applied, first rotate the pot clock-
wise until the LED can bereset (OVERLOAD INDICA-
TOR RESET) button, then rotate the overload set pot
counter-clockwise until the overload LED just illumi-
nates.

g. Test the overload trip point by first reducing the test
current, resetting the overload, then dowly raising thetest
current to check the trip point.

5.8.11.2. Collector Current
This procedure uses the collector meter zeroing potsto create

a voltage on the overload circuits equivalent to that produced
by excessive current through the Hall effect sensors.

a. Onthe Control Cabinet, removethe front panel covering
the current and voltage metering boards. The visual
boards are in the compartment on the left; the aural on
theright.

b. Removethe current board (top board) and re-install it on
the extender board. Locate the five collector current
OVERLOAD SET potson the board. See also schematic
839 7891 024.

c. Apply control circuit power to the transmitter cabinets.

d. Select the collector whose overload isto be set and locate
the METER ZERO pot for that collector. Set the COL-
LECTOR VOLTAGE/CURRENT meter switch to the
collector overload being adjusted.

e. Rotate the METER ZERO adjustment pot until the cur-
rent meter deflectsto theoverload set valuegivenin Table
5-5.,

f. If the applicable collector current overload LED is not
illuminated, rotate the applicable collector overload set
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pot counter-clockwise until the overload LED just illu-
minates. If the LED isilluminated when the meter isfirst
deflected to the overload point, first rotate the pot clock-
wise until the LED can bereset (OVERLOAD INDICA-
TOR RESET) button, then rotate the overload set pot
counter-clockwise until the overload LED just illumi-
nates.

0. Test the overload trip point by first reducing the meter
deflection, resetting the overload, then slowly raising the
meter deflection to check the trip point.

h. Using the METER ZERO pots, reset each collector cur-
rent meter reading to zero.

5.8.11.3. VSWR Overload
The procedure consists of using RF power from the visual

exciter connected to the peak detector VSWR input to drive
V SWR metering and the overload circuit. The peak detector is
accessible from the rear of the amplifier cabinet.

a. Usea50ohmBNC equipped jumper cabletotemporarily
connect the output of the Visual Exciter to J2 of the peak
detector.

b. Set the Amplifier Cabinet POWER OUTPUT metering
switchto VSWR.

¢. TurnVisua Exciter ON.

d. Raise the visual power control until the VSWR meter
reads 1.4.

e. At the rear of the amplifier cabinet, adjust the VSWR
overload trip point potentiometer (R9) located near the
peak detector BNC input connectors.

NOTE
When the overload point is reached the overload indicator will
illuminate.
f. Remove the temporary cable and re-connect the original
cables.

5.8.11.4. Arc Overload
The procedure consists of temporarily substituting the cavity

arc sensors with a known fixed resistance. The overload sensi-
tivity is then adjusted based on the fixed resistance. The arc
detector assembly is accessible at the rear of the amplifier
cabinet.

a. Turnthe arc overload adjustments fully CCW.

b. Disconnect the cavity arc sensor cable from the arc
detector.

¢. Temporarily connect a1 Meg ohm resistor from pin 1 to
pin 2 of J2 or J3. (J2 for fourth cavity overload; J3 for the
third cavity).

d. Slowly rotate the appropriate arc overload adjustment
clockwiseuntil thecavity ARC OVERLOAD LED onthe
front of the cabinet illuminates.

e. Remove the 1 Meg ohm resistor and reset the overload
and fault indicators.

f. Reconnect the arc sensor cable.

g. Depress the appropriate front panel ARC OVERLOAD
TEST pushbutton to assure that the overload is operating
properly. (The overload indicator should light.)

h. Repeat steps a. through g. for the other cavity detector.
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5.8.11.5. Magnet Current Out of Range Interlock
The procedure consists of adjusting magnet current to its

lower and upper operating limits, then adjusting the interlock
trip point so the interlock occurs at these current levels.

a
b.

C.
d.

Power up the cabinet to the FIL ON level.

If the magnet current has been previously set for opera-
tion, note and record the operational magnet current.
Reduce the magnet current to 9A.

Through the adjustment hole on the front door of the
amplifier cabinet, adjust the MAGNET UNDERCUR-
RENT TRIP ADJUST control to the point where the
MAGNET CURRENT IN RANGE indicator just extin-
guishes.

Raise the magnet current dlightly. The MAGNET CUR-
RENT IN RANGE INDICATOR should light.

Increase the magnet current to 12A.

. Through the adjustment hole on the front door of the

amplifier cabinet, adjust the MAGNET OVER CUR-
RENT TRIP ADJUST control to the point where the
MAGNET CURRENT IN RANGE indicator just extin-
guishes.

. Lower themagnet current slightly. TheMAGNET CUR-

RENT IN RANGE INDICATOR should light.
Re-adjust the magnet current to 10A or to the operational
current level recorded in Step a.

5.8.11.6. Refocus Current Out of Range Interlock
The procedure consists of adjusting refocus current to its

lower and upper operating limits, then adjusting the interlock
trip point so the interlock occurs at these current levels.

a
b.

Power up the cabinet to the FIL ON level.

If the refocus current has been previously set for opera-
tion, note and record the operational knob setting.
Adjust the refocus knob setting to number 7.

. Through the adjustment hole on the front door of the

amplifier cabinet, adjust the REFOCUS UNDERCUR-
RENT TRIP ADJUST control to the point where the
REFOCUS CURRENT IN RANGE indicator just extin-
guishes.

Raise the refocus current slightly by rotating the knob
clockwise. The REFOCUS CURRENT IN RANGE IN-
DICATOR should light.

Adjust the refocus knob setting to number 12.

. Through the adjustment hole on the front door of the

amplifier cabinet, adjust the REFOCUS OVERCUR-
RENT TRIP ADJUST control to the point where the
REFOCUS CURRENT IN RANGE indicator just extin-
guishes.

. Lower the refocus current dlightly by rotating the knob

counter-clockwise. The REFOCUS CURRENT IN
RANGE INDICATOR should light.

Re-adjust the refocus knob to the center of the range or
to the operational current level recorded in Step a.

5.9. RF AMPLIFICATION SYSTEM: TEST/ADJUSTMENT

59.1. KLYSTRON PRE-TUNING
Pre-tuning the klystron cavities is necessary only under the
following circumstances:
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a. Initial installation of the cavity

b. A previoudy tuned cavity has been disassembled for
repair

¢. The cavities are not re-installed in the same position as
they were before removal (i.e. Cavity 1 at bottom, cavity
2 next, etc.)

d. Theklystronisto be used on adifferent operating chan-
nel.

Pre-tuning the cavities is not necessary when replacing the
klystron, provided the cavities are re-installed in the same
positions.

Pre-tuning isaccomplished by setting the cavity doors (move-
ablewallsin the cavity) to the point where the volume between
the cavity walls is resonant at a frequency in the operating
channel bandwidth.

Perform the following procedure:

a. Connect aUHF sweep generator, or the Visual Exciter to
one of theklystron cavities using adirectional coupler or
impedance bridge as shown in Figure 5-1. Note that the
directional coupler is oriented to monitor the reflected
signal from the cavity.

b. Adjust the sweep generator to sweep frequencies ap-
proximately onefull channel on either side of the channel
of interest.

¢. Consult the klystron manufacturer’s Technical Data for
the chart of cavity adjustments versus channel. (Assure
that the channel designation is for CCIR-M channels
(United States) and not CCIR-G system channels (Euro-
pean)).

d. Set thetuning knob and both front and back cavity doors
to the distances indicated by the klystron manufacturer.

e. Observethesignal from the directional coupler and look
for a notch in the response that indicates resonant fre-
quency.

f. Adjustthecavity couplinglooptothe horizontal position
(perpendicular to the length of the klystron) in order to
increase the Q of the notch in the response and make it
easier to see.

g. Adjust both cavity doors until the notch is somewhere
within the passband, then use the tuning knob to set the
notch on the proper frequency as follows:

VISUAL SERVICE

CAVITY FREQUENCY
VISUAL CARRIER -1 MHz
VISUAL CARRIER +2 MHz
VISUAL CARRIER +10 Mhz
VISUAL CARRIER

A WNPF

AURAL SERVICE
CAVITY FREQUENCY

1 AURAL CARRIER - 1/2 MHz
2 AURAL CARRIER + 1/2 MHz
3 AURAL CARRIER + 10 MHz
4 AURAL CARRIER

h. Repeat the procedure for each of the cavities. Thefourth
cavity should have a 3-1/8 to N reducer attached to the
output elbow in order to attach the directiona coupler.
The Q of cavity 4 islessthan the other cavities; therefore
the notch will be quite broad and may be difficult to see.

888-2326-002 Rev. D: Jan. 1992
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i. See Figure 5-2. Initially set each cavity coupler as fol-
lows:

1st cavity: approximately 45

2nd cavity: approximately 45

3rd cavity: fully uncoupled: O

4th cavity: fully coupled

IT IS IMPERATIVE THAT THE 4TH CAVITY COUPLING LOOP IS

INITIALLY FULLY COUPLED. ASSURE THAT THE INTERNAL

LOOP IS PARALLEL TO THE KLYSTRON BODY. SEE FIGURE

5-2.

5.9.2. CONDITIONING PROCEDURE FOR A NEW
KLYSTRON (OR SPARE KLYSTRON IN EX-
TENDED STORAGE)

a. Pre-tunethe cavitiesif not previously done.

b. If the klystron will be used in visua service, re-tap the
mod anode voltage divider to produce approximately 1/2
the beam current expected to be needed for normal op-
eration. For aura service, the mod anode tap can be set
to produce expected operational beam current. See draw-
ing 839 7891 059.

. Assure the klystron is terminated in 50 ohms.

. Set the Line Control Cabinet circuit breakersto ON.

. Set the pulser to OUT.

Depressthe FIL ON pushbutton. Set filament voltageand
magnet current to the val ues specified on the klystron test
data sheet (filament = 7.0V typically, magnet current =
10-11A typicdly).

g. Check the ion pump current meter for ion current in
excessof 10uA. A new tubeor atubethat has been stored
may draw ion current when filaments are energized. The
current should becomel ess asthetube vacuum improves.

h. After 10 minutes of filament operation, depress the
BEAM ON pushbutton. Operate the klystron for 30 min-
utes at reduced beam current.

i. Turn off beam and filament voltage and set the BEAM
SUPPLY circuit breakers on the Line Control Cabinet to
OFF.

j- Insevera steps, increase beam current until it equalsthe
value given in the klystron test data sheet. Assure the
pulser isset to OUT (off). Check the collector currents at
each step; with no drive all collector currents except C4
should be zero or very low.

k. Refertothetuning proceduresand gradually bring up RF
drive, tune klystron, and operate at full beam current for
2 hours.

D Qo0

5.9.3. PULSER COARSE TIMING: KLYSTRON OFF

This procedure assuresthat areasonable sync shapeis present
before the klystron first turned on. Subseguent coarse timing
adjustments may be accomplished after the klystron is produc-
ing power by using the PULSER COARSE TIMING:
KLY STRON ON procedure. Accomplish the current procedure
by comparing the timing of the demodulated exciter RF sync
pulse with the annular ring pulse. Adjustments are made for
leading and trailing edge timing.
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DISCONNECT ALL POWER BEFORE PERFORMING
THE FOLLOWING STEP.

a. Connect adual channel oscilloscope as shown in Figure
5-3. Operate the Visual Exciter to assure that a demodu-
lated waveform with sync appears on the scope.

b. Assurethat the VSB filter switch and the DELAY LINE
switch in the Visual Exciter are set to IN.

C. Rotatethe PULSE AMPLITUDE control on the front of
the Visual Amplifier cabinet fully counterclockwise.

A HIGH VOLTAGE (2000 VOLTS) SCOPE PROBE MUST BE
UTILIZED FOR THE FOLLOWING STEPS. EVEN THOUGH THE
PROCEDURE CALLS FOR PULSE AMPLITUDE ADJUST-
MENTS OF ONLY 100 VOLTS, A MIS-ADJUSTMENT COULD
CAUSE THE PULSER TO PRODUCE PULSES UP TO 1300VDC.
THIS IS USUALLY MORE VOLTAGE THAN AN OSCILLOSCOPE
CAN WITHSTAND. CARE MUST BE TAKEN TO NOT EXCEED
THE OSCILLOSCOPE VOLTAGE RATING.

MAKE SURE THAT THE BEAM SUPPLY CIRCUIT BREAKERS
ON THE LINE CONTROL CABINET ARE OFF.

d. Set the pulser statusto PULSER IN.

e. DepresstheVisua FIL ON push button.

f. Slowly increase the pulse voltage using the PULSE
AMPLITUDE control until 2100 volt pulseis produced.

g. Compare the leading and trailing edge timing of the
pulser pulse with the exciter sync pulse. Use the pulser
LEADING EDGE and TRAILING EDGE timing adjust-
ments on the front of the amplifier to make them coinci-
dent.

h. Depressthe FIL OFF switch.

REMOVE ALL POWER BEFORE PERFORMING THE FOLLOW-
ING STEP.

i. Remove the oscilloscope probe from the base of the
klystron.

5.9.4. VISUAL SERVICE: KLYSTRON TUNING AND AD-
JUSTMENTS

The general procedure for tuning and adjusting the visual
klystron consists of:

1. With pulser off, coarsely adjust klystron frequency re-
sponse.

2. With pulser off, adjust beam current and klystron output
cavity coupling loop so klystron saturation occurs just at the
needed peak power (synctip).

3. With pulser operating, adjust pulser amplitude so that,
during the video portion of the picture, klystron saturation oc-
curs just above the power needed at video blanking ampli-
tude.

4. With the pulser operating, perform coarse linearity adjust-
ments and re-adjust and finalize klystron frequency response.

5. With the pulser operating, perform video performance ad-
justments and balance that performance against klystron effi-
ciency.
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Figure 5-5. Visual Tun

59.4.1. TUNING AND ADJUSTMENTS TO OBTAIN
RATED POWER (PEAK POWER)
a. Assure that the klystron cavities have either been pre-

viously tuned and have been re-installed in the same
position or have been pre-tuned.
. Connect the klystron output to a 50 ohm 50 kW (mini-
mum) load.
Set up the test equipment per Figure 5-4.
. Set MOD ANODE BIAS RAISE/LOWER motor pot to
mid range. The easiest way to do thisis to measure the
time it takes for the motor to travel its full range. Using
thefront panel raise/lower switch and monitor the end of
travel withthe ADJLIMIT LED. Oncefull travel timeis
established, operate the motor the opposite direction for
1/2 the time measured.
Switch OUT (bypass) the following:
Notch Diplexer Equalizer (IPA cabinet)
Luminance Linearity Corrector (IPA cabinet)
VSB Filter (visual exciter; See Figure 5-7)
Delay Line (visual exciter; See Figure 5-7)
IF Linearity Corrector (visual exciter; See Figure 5-7)
ICPM Corrector (visua exciter; See Figure 5-7)

Errata 10-06-94
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Differential Phase Corrector (visua exciter; See Figure

5-7)

Delay Compensation (both sections) (visual exciter;

See Figure 5-7)

Pulser OUT (amplifier cabinet)

NOTE

See Figure 5-7. In the following procedures, whenever the ex-
citer VSB Filter bypass switch is operated, the Delay Line By-
pass switch, also in the exciter, must be operated at the same
time. Both switches should be thrown in the same direction:
either towards the front of the exciter or away from the front.
Failure to do this affects the AGC circuits of the exciter and
IPA and can result in apparently unexplained changes in
klystron output power.

f. Apply video sweep with sync to transmitter video input.
Check Visual Exciter and |PA RF output for flat response
and proper depth of modulation - refer to Visual Exciter
or |PA Technical Manual if adjustment is needed.

0. Set Visua Exciter POWER to minimum.

h. Energize the filament and beam.

i. Sowly increase drive until ausable display appearson the
spectrum anayzer. Keep the klystron output power low.

5-13
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j- Readjust tuning and coupling of cavities 1 and 2 for a
swept response similar to Figure 5-5. At this time the
frequency response adjustment need only be a coarse
adjustment; adjusting only to assure that a rough band-
pass shape can be produced.

k. Check to make surethe 3rd cavity istuned to afrequency
high above the passband. This can be checked by rocking
the cavity tuning back and forth while looking carefully
for adlight bump on the upper slope of the passband. The
bump should be seen changing frequency asthe cavity is
rocked. The third cavity should be set approximately
10MHz higher than the visual carrier frequency and in
no case should becloser to thevisual carrier than +6MHz.

SETTING THE 3RD CAVITY CLOSER IN FREQUENCY TO VIS-
UAL CARRIER THAN +6MHZ WILL VERY LIKELY CAUSE
KLYSTRON DAMAGE OR DESTRUCTION AS OPERATING
POWER LEVELS ARE REACHED.

I. Set the demodulator to the MANUAL GAIN mode and
set the waveform monitor to DC COUPLING, and DC
RESTORE OFF.

m. Increase Visua Exciter POWER while observing the
demodul ated video signa and adj usting the demodulator
manual gain until sync is heavily saturated.

n. Adjust cavity 4 tuning for maximum sync power output
as read on the remote tuning meter.

CAUTION

IN THE FOLLOWING STEP, ADJUSTING THE 4TH CAVITY COU-
PLING LOOP FURTHER TOWARDS THE UNCOUPLED POSTION
THAN WHAT IS REQUIRED FOR MAXIMUM SYNC POWER WILL
RESULT IN RF CAVITY ARCING AND POSSBLE DAMAGE TO THE
KLYSTRON. ASSURE THAT THE ARC DETECTOR PROTECTION CIR-
CUITSARE WORKING PROPERLY.

0. SeeFigure 5-2. Carefully adjust the 4th cavity coupling
loop toward the uncoupled region. Adjust the loop posi-
tion for maximum power at sync tip while syncisdriven
into saturation. When maximum saturated power is
found, then back the coupling adjustment off 1 or 2
degreestoward the fully coupled or safe region.

p. Re-check the cavity 4 tuning for maximum sync power
output asread on theremotetuning meter. If beam current
is changed later, the 4th cavity tuning and coupling may
have to be readjusted.

g. SwitchinVSB FILTER and DELAY LINE switch (Fig-
ure 5-7) in the Visual Exciter.

r. Apply ablanking level video signal with sync.

s. Reduce the exciter power and switch in the IF linearity
corrector board.

t. Calculatethe needed average power with ablanking level
signa (sync power/1.68 = average power). Monitor the
in-line wattmeter for the needed average power while
adjusting the exciter power and THRESHOLD 4 and
SLOPE 4 controls of the IF Linearity Corrector (See
Figure5-7) for proper syncratio as seen onthewaveform
monitor.
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u. If theproper syncto video ratio cannot be obtained at the

needed average power, and the accuracy of the in-line
wattmeter is not known, set the exciter power and linear-
ity adjustments to the highest power that does yield the
proper ratio and perform a calorimetric power measure-
ment. If the transmitter peak power meter has not been
calibrated, it can be done at this time by setting it to a
percentage reading other than 100%. The setting is cal-
culated by:

((CALORIMETRIC AVG PWR x 1.68) /
DESIRED SYNC PEAK PWR) x 100 =
PERCENT OF DESIRED SYNC PEAK POWER

v. When the actual output power is known, and the power

being produced is too high, the klystron beam current
should be reduced until klystron saturation occurs at the
desired peak sync power.

w. When the actual output power is known, and the power

being produced istoo low, the beam current may haveto

be increased. However before increasing beam current,

try the following:

1. Check C1 collector voltage (same as the cathode
voltage) and compare with the klystron data sheet.

2. Assurethat sufficient drive signal ispresent by check-
ing the demodulated output of the IPA to assure the
signd is not saturated. (Maximum collector current
into the IPA final transistors should not exceed 2.5A
with a blanking level picture).

3. Very slowly change magnet current and see if an
increase in peak power can be obtained while main-
taining a low (below 50mA with blanking level pic-
ture) body current and a stable sync pulse.

4. Try moving the klystron 3rd cavity tuning slightly.
Change the transmitter input back to the swept fre-
quency signal to be able to monitor the frequency
setting of the cavity asitischanged. Be sureto switch
OUT the VSB Filter and Sync Separator DELAY
LINE switchesintheVisual Exciter sothethird cavity
bump can be seen. If the cavity isinitially set around
+10Mhz above visual carrier, try re-setting it to
+9MHz or +8MHz. Itisrecommended that it NOT be
tuned lower than +8MHz. If it is tuned around
+8MHz, try moving the cavity higher in frequency.
The setting of the cavity issimilar to the setting of the
4th cavity coupling loop in that there is a frequency
setting whichwill allow theklystron to produce maxi-
mum saturated power.

. If the above fail to produce the power needed, increase
beam current. If the mod anode taps have to be changed
to obtain the current needed, the 4th cavity coupling loop
should be set more heavily coupled (change the setting
more towards the safe setting) before the beam current is
increased. A new maximum saturated power setting of
the coupling loop should then be established after the
current is increased. Changing beam current with the
front panel MOD ANODE BIAS SWITCH will not
require re-setting the 4th cavity coupling.

Rev. D: Jan. 1992
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y. Complete visual klystron tuning and adjustments by per-
forming the efficiency enhancement proceduresthat foll ow.

5.9.42. TUNING AND ADJUSTMENTS TO OBTAIN
BEST EFFICIENCY: PULSER AND KLYSTRON
ADJUSTMENTS
a. For a new transmitter installation, or after replacement

of the Pulser Controller Assembly, assure that the PUL-
SER COARSE TIMING: KLY STRON OFF procedure
has been compl eted.

b. Assure the klystron, operating with fixed beam current
(pul ser off), hasbeen adjusted to produce the needed peak
sync power output.

c. Feed a blanking plus sync signal into the transmitter
video input.

d. Set Visua Exciter POWER to minimum. If not already
on, energize the klystron beam.

e. Setthepulser to IN (turn on pulser).

f. Monitor C4 current and adjust pulser SYNC AMPLI-
TUDE control on the Pulser Controller to reduce C4
current. A good starting valueis4A.

0. Set the demodulator to AGC on sync tip instead of
blanking and set thewaveform monitor to DC RESTORE
on sync rather than on blanking.

h. Slowly increase the exciter power until the amplifier
power output meter reads 100%.

i. Note that at this point the waveform monitor shows that
the blanking to sync ratio is not correct. The signal
apparently contains far too much sync signal .

j. Slowly increasethe Visual Exciter POWER and notethat
on the video monitor, the blanking level power isincreas-
ing. Note also that the peak power asread ontheamplifier
cabinet islower than it was, indicating that the sync pulse
is being pushed hard into saturation. The output power is
actually going down as exciter power isincreased. Also,
body current will climb sharply.

k. Adjust the SYNC REDUCTION A potentiometer onthe
Phase Modulator board in the Visual Exciter (see Figure
5-7) to reduce the amount of sync applied to the klystron.
Peak sync output power should climb to apeak and then
start back down in power. Body current should decrease
as output sync power incresses.

[. Continue increasing exciter power and readjust the sync
reduction control until the proper sync to video ratio is
reached, the in-line wattmeter is reading the correct av-
erage power, and the cabinet output peak power meter
reading is 100%.

m. If the proper ratio cannot be obtained, fine adjustments
to beam current may be made asfollows:

The Pulser PULSE AMPLITUDE control will increase
or decrease blanking mode current. Use this to adjust the
current needed to obtain enough power at blanking.

The MOD ANODE BIAS adjust switch increases or
decreases both sync level and blanking level current.
Use this control primarily to adjust for adequate peak
sync power, then readjust the pulse amplitude control
for proper blanking power.

n. Re-tune cavities 1 and 2 for changes in response due to
the reduced beam current.

Errata 10-06-94

0. Apply a staircase or ramp video test signal. Set the
demodulator to SYNC AGC and use SYNC DC RE-
STORE on the waveform monitor.

CAUTION

IN THE FOLLOWING STEP, MONITOR THE CURRENT OF THE IPA
FINAL TRANSSTORS USING THE METERING ON THE FRONT OF
THE IPA CABINET. DO NOT PERMIT THE CURRENTS TO EXCEED
2.5 AMPERES

p. Incresse the Visua Exciter power until the average power
a blanking saturates as seen by the average power meter
starting to fold back, then reduce power somewhat (do not
operatemorethan afew minutesat saturation). Theklystron
should saturate approximately 3kw higher than normal
blanking power. The PULSE AMPLITUDE control adjusts
thissaturation point. The closer the saturated power istothe
blanking power needed, the better the efficiency. However,
as saturation approaches blanking level power, signa pre-
correction becomes more difficult.

0. Reset the exciter to produce normal blanking power.

Check the IPA agc setup at this time. Refer to the IPA

Technical Manual 988 2264 001 for the procedure.

s. Using the appropriate test signals, attempt to optimize
differential gain, ICPM, differential phase, and low fre-
guency linearity. SeetheVisual Exciter Technical Manual
and the vender’'s Luminance Linearity Corrector (low
frequency linearity) Manual for instructions concerning
optimizing these parameters.

t. If thesignal isdistorted beyond correction, increase blank-
ing saturation with the PULSE AMPLITUDE contral. If
excessblanking power isavailableand efficiency istoo low,
decrease blanking saturation. Set to alevel that offers the
best compromise of efficiency and performance.

u. Re-check frequency response and proceed to optimize the
signa parameters. See Signa Pre-Correction Adjustments.

=

5.9.5. EFFICIENCY MEASUREMENT AND CALCULATION
Klystron efficiency is calculated by the following:

(POWER OUT/POWER INPUT) x 100 = % EFFICIENCY

Because the visual klystron output is rated by the peak sync
power, the term Figure of Merit is often used instead of
efficiency when the peak output power isused for the POWER
OUT term in the formula.

To calculate Figure of Merit for the MSDC klystron, use the
following in the above formula:

POWER OUT = Peak power output of the klystron.
POWER IN = Sum of the powers of each collector with
the klystron being driven by a composite picture with aflat

field set to gray picturelevel. Thus:

EclxIcl=Pcl

Ec2 x Ic2 =Pc2

Ec3x 1c3=Pc3

Ec4 x Ic4 = Pc4

Ec5 x Ic5 = Pcb

TOTAL =POWER INPUT

Where Ec, Ic, and Pc are the collector voltage, collector cur-

rent, and collector power respectively.
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5.9.6. KLYSTRON BEAM CURRENT ADJUSTMENT

The beam current in each klystron is determined by the beam
voltage applied to the cathode and the voltage applied to the
mod anode. The mod anode voltage sourceisavoltagedividing
resistor bank located on the right hand side inside each ampli-
fier cabinet. The mod anode connects to a tap point on the
resistor string. As the mod anode is made more negative with
respect to ground (closer to the cathode potential), klystron
beam current is reduced. This reduces the saturated power
capability of the klystron.

The visua klystron is equipped with a motorized rheostat in
series with the voltage divider. It can vary the voltage of the
entire divider and thus also the mod anode.

Ordinarily, total beam current is a summation of all the
collector currents plusbody current. C4 collector current, when
theklystron hasno drive, isaclose approximation of total beam
current.

5.9.6.1. CHANGING VISUAL BEAM CURRENT USING
THE MOTORIZED RHEOSTAT
a Use the MOD ANODE BIAS RAISE/LOWER switch

on the front of the amplifier cabinet. The current can be
changed while the klystron is operating. Pushing up on
the switch will raise current, pushing down will lower
current. Total beam current variation is about 400mA
over the range of the control.

b. When the rheostat reaches the end of its range, the ADJ
LIMIT LED will illuminate.

5.9.6.2. CHANGING AURAL BEAM CURRENT,; OR VIS
UAL BEAM CURRENT BEYOND THE RANGE
OF THE MOTORIZED RHEOSTAT

REMOVE ALL POWER AND USE SHORTING STICK.

a. Shut off the amplifier cabinet and open the front door.

b. Remove the tap wire attached to the Aux Zener Diode
board (on theright hand side of the cabinet) and re-attach
in the desired location. Moving the tap one zener will
change beam current approximately 0.05 amperes. The
lower resistor nearest the front door is connected nearest
to ground. Moving the tap electrically closer to this
resistor will increase current. Moving the opposite way
will reduce current.

¢. Replace the shorting stick, close the front door, and turn
on the transmitter.

5.9.6.3. CHANGING VISUAL OR AURAL BEAM CUR-
RENT BEYOND THE RANGE OF THE AUX
ZENER BOARD

REMOVE ALL POWER AND USE SHORTING STICK.

a. Shut off the amplifier cabinet and open the front door.

b. Remove the Aux Zener board and exchange mounting
positions and wiring with the resistor next to it; if more
current is needed, exchange positions with the resistor
electrically closer to the ground end of the voltage di-
vider. If less current is needed, exchange positions with
the resistor electrically closer to the high voltage end of
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the divider. Changing the Aux Zener Board location up
or down the voltage divider will move the beam current
adjustment window approximately 0.5A per resistor.

CAUTION

THE AUX ZENER DIODE BOARD IS POLARIZED. NO MATTER
WHICH RES STOR THE BOARD REPLACES, TERMINAL E11 MUST
BE ORIENTATED ELECTRICALLY TOWARD THE GROUND END OF
THE RESSTOR DIVIDER STRING.

OBSERVE PROPER POLARITY OF THE AUX ZENER DIODE BOARD
WHEN REINSTALLING IN THE CABINET. IF PROPERLY INSTALLED,
THE ZENERBOARD COMPONENTSWILL FACE THE FRONT OF THE
CABINET WHEN INSTALLED IN THE 1ST (NEAREST THE FRONT
DOOR), 3RD, AND 5TH RESISTOR VERTICAL COLUMNS, THE
BOARD COMPONENTSSHOULD FACE THE CABINET REARIF THE
BOARD ISINSTALLED IN THE OTHER COLUMNS

c. Assure al wires are re-connected. Re-attach the mod
anode high voltage wire to the desired zener board tap.

NOTE
If beam current is being changed only temporarily, such as re-
duced beam current for conditioning a new tube or for test pur-
poses, the Aux Zener Board does not have to be moved. Smply
remove the Mod Anode high voltage wire jumper from the
board and attach it directly to the resistor terminal on the volt-
age divider that will produce the desired beam current.

59.7. SSGNAL PRE-CORRECTION ADJUSTMENTS

When rated power and efficiency are achieved for the visual
klystron through the VISUAL AMPLIFIER: TUNING AND
ADJUSTMENT procedures, final optimization of thetransmit-
ted signal can be adjusted.

5.9.7.1. PULSER COARSE TIMING: KLYSTRON ON
Oncetheklystron hasbeen turned on, thisproceduredescribes

a method to further adjust the pulser controller coarse timing
controls to assure they are set properly. Perform the following
procedure :
a. Setthepulser to IN (turn pulser on).
b. Use a diode detector and oscilloscope and set-up as
shown in Figure 5-6.

NOTE
Use of a synchronous demodulator instead of the simple diode
detector will show the result of phase distortions mixed with the
pulser timing errors. This will make timing errors caused by the
pulser more difficult to discern.
¢. Use the pulser leading and trailing edge timing adjust-
mentson theamplifier cabinet front panel to optimizethe
horizontal sync pulse rise and fall times. Since this ad-
justment is only a coarse adjustment, precise setting is
not required; final timing adjustmentswill be made later
with timing adjustmentsin the visual exciter.

5.9.7.2. COARSE TIMING ADJUSTMENTS: PHASE
MODULATOR AND SYNC REDUCTION CIR-
CUITS
a Set the BEAM SUPPLY breakers OFF on both Line

Control Cabinets.

b. Connect thetest equipment to the |PA RF samplejack as
shown in Figure 5-8(A). Use external sync to trigger the
waveform monitor and set the demodul ator to the manual
gain mode.

Rev. D: Jan. 1992
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2302-042
—~
FORWARD POWER

VISUAL KLYSTRON SAMPLE

OSCILLOSCOPE

SIMPLE DIODE Q

DETECTOR

HORIZONTAL
SYNC PULSE

ADJUST PULSER CONTROLLER
TIMING CONTROLS FOR
BEST RISE AND FALL TIME
AT LEADING AND TRAILING EDGE.

PULSER
TIMING ERRORS

Figure 5-6. Pulser Coarse Timing
With Klystron Operating

. Activate the visual amplifier to the BEAM ON mode
(without high voltage).

. Set the pulser to IN (ON).

Inthe Visual Exciter, rotatethe PHASE MOD Level, and

SYNC REDUCE A potentiometers fully counterclock-

wise (see Figure 5-7).

Apply astandard stairstep video signal to the transmitter

input.

Increase the exciter output power until the IPA output

power is approximately 60%.

Expand the waveform monitor presentation to observe

horizontal sink pulse. At this point it should resemble a

normal sync pulse as shown in Figure 5-8(B).

Rotate the exciter PHASE MOD level pot clockwise to

about half itsrange. Spiking should be seen on or around

the leading and trailing edges of the sync pulse. Ideally,

the spiking should occur ON the leading and trailing

edges as shown in Figure 5-8(C).

If the spiking does not occur on the sync edges, as

represented by Figure 5-8(C) and (D), adjust the exciter

PHASE MOD LEADING and TRAILING edge timing

adjustments until the spiking resembles Figure 5-8(E).

The REFERENCE PUL SE WIDTH control may haveto

be rotated a dight amount to adjust the overall width of

the pulsethat triggerstheleading and trailing edgetiming

adjustments. The desired settings are those that produce

the fastest sync rise and fall times and produce the great-

est spike amplitude.

. Rotatethe PHASE MOD level control (Figure 5-7) fully
counterclockwise.

I. Using the SYNC REDUCE A control in the visual ex-
citer, reduce the sync tip amplitude to the blanking level
amplitude. See Figure 5-8(F).

m. Use the exciter SYNC REDUCE LEADING and
TRAILING edgetiming controlsto MINIMIZE the spik-
ing seen on the waveform in the area where sync edges
would ordinarily be located. See Figure 5-8(G).

n. When finished, rotate the SYNC REDUCE A control
fully counter clockwise.

0. Depress BEAM OFF on both visua amplifier cabinets
and set the Beam Supply Breakersto ON.

5.9.7.3. SSIGNAL OPTIMIZATION

Pre-correction optimization of the visual amplifier should be
performed in the following order. Assure that the COARSE
TIMING ADJUSTMENTS: PHASE MODULATOR AND
SYNC REDUCTION CIRCUITS procedure has been per-
formed. Except where noted, all of the adjustments are in the
Visual Exciter. Refer to Figure 5-7 for location and the Visual
Exciter Technical Manual (988-2265-001) for information con-
cerning the adjustments.

1. IPA AUTOMATIC GAIN CONTROL (AGC). The
action of therest of the pre-correction adjustmentscan
be affected by the IPA AGC setup. Therefore check
and adjust, if necessary, the IPA AGC setup before
proceeding. Use the adjustments on the IPA Preamp
board and the RF coupler within the IPA Cabinet.
Refer to the IPA Technical Manual (988-2264-001)
for setup instructions.

2. DIFFERENTIAL GAIN. Usethe IF Linearity Cor-
rector. Visua exciter power output settings and sync
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reduction control will probably haveto bere-adjusted
as differential gain is being optimized.

3. ICPM (INCIDENTAL PHASE MODULATION)
DURING VIDEO. Usethe IF ICPM Corrector for
minimum ICPM in the white to black excursion.

4. ICPM (INCIDENTAL PHASE MODULATION)
DURING SYNC. UsethelF Phase Modulator board.
This corrector is active only when pulser is operating
and adjusts ICPM only between the blanking to sync
tip excursion.

5. DIFFERENTIAL PHASE. Use the video Differen-
tial Phase Corrector.

6. LOW FREQUENCY LINEARITY. Use the video
Luminance Linearity corrector mounted in one of the
equipment slots on the IPA cabinet. Visual exciter
power output settings, exciter video gain adjustment
and sync reduction control will probably have to be
re-adjusted as low frequency linearity is being opti-
mized. Refer to the separate Luminance Linearity
Corrector Technical Manual for adjustment instruc-
tions.

7. Repeat steps 2. through 6.

8. TRANSMITTER GROUP DELAY (2T/12.5T
PULSE & BAR). Use the IF Delay Compensator
board. Note that this corrector is not to be used to
correct for group delay caused by the notch diplexer.
Sample the visual output before the Notch Diplexer.
The separate Notch Diplexer Equalizer should be
bypassed and the RF sample used should be taken
before the notch diplexer.

9. FREQUENCY RESPONSE: FINE ADJUSTMENT.
Use the IF Delay Compensator board and adjust in
conjunction with transmitter group delay.

10.NOTCH DIPLEXER GROUP DELAY (2T/12.5T
PULSE & BAR). Use the video Notch Diplexer
Equalizer mounted in one of the equipment traysin
the IPA Cabinet. Use a RF sample taken after the
Notch Diplexer. Refer to the Notch Diplexer Equal-
izer Technica Manual (988-1150-001) for adjust-
ment instructions.

11.Re-check pulser timing at the output of the visual
klystron and re-adjust the pulser controller leading
and trailing edge coarse timing adjustments as neces-
sary. Use the PULSER COARSE TIMING:
KLY STRON ON procedure.

12. Repeat steps 2. through 11.

13.EXCITER AUTOMATIC POWER CONTROL
RANGEAND POWERLIMIT (AGC). Usethe AGC
board to adjust these settings based on the drive power
needed.

14.SYNC PULSE SHAPING. This correction capabil-
ity active only when pulser is operating. Use the
leading and trailing edge timing adjustments on the
Pulse Delay board to align each of the following
keyed correctors: Phase Modulator, Sync Reduction,
and Pulser Sync. Adjust for an optimally shaped
demodulated sync pulse.
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5.9.8. IPA REDUCED DRIVE LEVEL ADJUSTMENT

The klystron drive power at blanking level is considerable
higher for aklystron being pul sed than for an unpul sed klystron.
If one were to stop pulsing (or greatly reduce the pulse ampli-
tude) without reducing the drive power, the klystron would
become over driven and shut off dueto abody current overload.
The IPA Preamp assemblies are equipped with circuitry to
reduce gain when a signal from the pulser controller indicates
the pulser is OUT. This potentiometer adjustment isinside the
Preamp assembly and is factory set for a 9dB gain reduction.
However, the adjustment may be changed by the user in order
to obtain best performance of the klystron in the unpulsed
mode. Refer to the IPA Technical Manual for identification and
operation of this pre-set control.

59.9. AURAL SERVICE: KLYSTRON TUNING AND

ADJUSTMENTS

a. Assure that the klystron cavities have either been pre-
viously tuned and have been re-installed in the same
position or have been pre-tuned.

b. Connect the klystron output to a 50 ohm load capable of
dissipating the power from the aural klystron.

¢. Assurethat thethird cavity istuned +10M Hz aboveaural
carrier. It is difficult to check the tuning location of the
third cavity when the klystron is operating. Therefore it
isagood ideato repeat the KLY STRON PRE-TUNING
procedure for the third cavity at thistime.

SETTING THE 3RD CAVITY CLOSER IN FREQUENCY TO VIS-
UAL CARRIER THAN +6MHZ WILL VERY LIKELY CAUSE
KLYSTRON DAMAGE OR DESTRUCTION WHEN OPERATING
POWER LEVELS ARE REACHED.

d. Inorderto measuretheaural bandpass, theaural klystron
must be frequency swept. Two methods are suggested.
The preferred method is shown in Figure 5-9. It requires
the use of atracking generator. If atracking generator is
not available, the second method, shown in Figure 5-10,
may be used. There is apossibility that this method does
not produce results as accurate as the first method.

Set up the test equipment per Figure 5-9 or 5-10.

REMOVE ALL POWER AND USE SHORTING STICK BEFORE
TOUCHING ANY TERMINALS IN THE FOLLOWING STEP.

e. See drawing 839 7891 059 and set the mod anode tap
initially as shown for either 6kW or 12kW operation.

f. Energize the filament and beam.

0. Slowly increase drive until a usable display appears on
the spectrum analyzer. Keep the klystron output power
low.

h. Readjust tuning and coupling of cavities 1 and 2 for a
swept response similar to thelower curveof Figure5-11.
Adjust thetuning of cavity 4 for maximum power asseen
on the Remote Tuning Meter box. At this time the fre-
guency response adjustment need only beacoarseadjust-
ment; adjusting only to assure that a rough bandpass
shape can be produced.

Rev. D: Jan. 1992
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5.9.10.

Increase power as much as possible without going into
saturation. If the swept signal beginsto flatten as power
isincreased, the tube is being to be driven to saturation.
See Figure 5-11.

Re-adjust the response so it looks like the lower curve of
Figure 5-11.

. Depress BEAM OFF and re-connect the normal aural

drive connections.
Re-energize the beam.

. Usingthe Aural Exciter, increaseaural power to the point

where the aural klystron is saturated.

. Very carefully movethe4th cavity coupler from thefully

coupled position towards the uncoupled position while
monitoring the output power. The output power should
increase as the coupling control is moved but will reach
a point of maximum power. At this point move the 4th
cavity coupler back towardsthefully coupled direction a
few degrees.

. Using the Aural Exciter power control, determine the

saturated power point. Then reduce power about 10%.

. Perform a calorimetric power caibration and if neces-

sary, calibratethe directional couplersand thefront panel
power meter. Remember that the aural power is the
average power measured. Do NOT multiply the average
power by 1.68 aswas done during the visual calibration.

. If the power measured is different than needed, raise or

lower the beam current until the proper power can be
obtained. If current isincreased, the 4th cavity coupling
loop should be adjusted toward the coupled (safe) direc-
tion 10 or 20 before producing RF power. The coupler
must then be re-optimized as previously described.

AURAL POWER METERING AND VSWR CALI-
BRATION
Operate the aural amplifier into a’50 ohm load.

. Using the calorimetric equipment check the amplifier's

power output level and adjust the aural exciter power
control and recheck power until the desired power is
attained.

CAUTION

AGLYCOL SOLUTION ISUSED TO COOL THE RF LOAD. REFERTO
THE HEAT EXCHANGER TECHNICAL MANUAL (988-2324-001) FOR
THE PROPER PROCEDURE TO USE IN MAKING CALORIMETRIC
MEASUREMENTSWITH GLYCOL SOLUTIONS

NOTE

Snce the aural signal is a FM signal, peak power has no
meaning. Unlike the visual procedure, do NOT multiply the cal-
orimetric power measurement by 1.68 in determining aural
power. The AVERAGE power measurement is the aural power.

NOTE
The directional couplers on the output of the klystron are not
factory set and will need to be set initially. Once adjusted they

5-22

888-2326-002

rarely need adjustment. For field adjustment the reflected
power coupler should be at the same depth as forward power
coupler. Connect an RF voltmeter to the reflected coupler. The
reflected coupler should be rotated for minimum reading on the
RF voltmeter (choose the deepest of the two nulls). The forward
coupler should be set 180 opposite the reflected coupler and at
the same depth. A 6dB pad must be installed on the forward
input of the peak detector for correct calibration.

c. Cdlibrate the FORWARD POWER OUTPUT meter to
100% using the adjustment R14 located just below the
power meter in back of the Aural Amplifier cabinet front
cross-brace. R14 can be adjusted through the hole pro-
vided in the cross-brace.

Assuming the reflected power sample port is set at the
same coupling value as the forward port, and the for-
ward sample line has a 6dB pad installed, calibration of
VSWR is automatic when the forward power is cali-
brated.

d. If the 100% reading cannot be attained within the range
of the calibration pot (make sure the meter switch is set
to FORWARD), the depth of both directional couplers
should be changed; deeper penetration for more sampled
voltage or dightly less penetration for less sampled volt-
age. If thedepth ischanged, the directional couplersmust
be re-calibrated per the NOTE above. Both directional
couplers must penetrate the transmission lineto the same
depth.

5.9.11. AURAL IPA AMPLIFIER ADJUSTMENT
Routine adjustment of the amplifier is not required. In the
event that transistor Q2 is replaced, adjustment of the tuning

and matching controls may be required. See drawing 839 5436

002. A directional coupler with a directivity of at least 30 dB

needed to perform the procedure.

a. Insert the directional coupler between the Aura Exciter
output and theinput of the amplifier. Connect the coupler
so the return loss from the amplifier can be measured.
Terminate the output of the amplifier in 50 ohms.

b. Monitor the return loss with a RF meter or spectrum
analyzer.

¢. Adjust capacitors C2 and C3 to minimizethereturnloss.

d. Re-connect thedirectional coupler between theamplifier
output and the termination. Orient the coupler to monitor
forward power from the amplifier.

e. Adjust capacitors C4 and C5 to maximize the amplifier
output power.

f. Sincesomeinteraction between theinput and output may
exist, repeat steps a. through e. until interaction of the
adjustmentsis no longer seen.

5.9.12. HEAT EXCHANGER ADJUSTMENTS

Refer to the Heat Exchanger Technical Manual (988-2324-

001) for adjustment procedures that apply to unit.

Rev. D: Jan. 1992
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SECTION VI

TROUBLESHOOTING

6.1. INTRODUCTION

Intheevent of aproblem, thetroubleareamust first beisol ated
to a particular area such as an exciter, IPA input, IPA, power
supply, module or RF component. Most troubleshooting con-
sistsof visual checks. The metersand indicator lampswill give
immediate indication of many of the failures that will occur.

Once the trouble is isolated to a specific area, refer to the
theory section of the appropriate technical manua for circuit
discussion to aid in problem resolution. If parts are required,
refer to Parts List in appropriate technical manual.

6.2. TECHNICAL ASSISTANCE

HARRIS Technical and Troubleshooting assistance is avail-
ablefrom HARRIS Field Serviceduring normal businesshours
(8:00 AM to 5:00 PM Central Time). Emergency service is
available 24 hours aday. Telephone 217/222-8200 to contact
the Field Service Department or address correspondence to
Field Service Department, HARRIS CORPORATION, Broad-
cast Division, PO. Box 4290, Quincy, lllinois 62305-4290,
USA.

NOTE
When troubleshooting the TV 60UM, wire numbers that may be
when viewed from wrong direction are marked either with an
underline or with a - sign following the number (i.e. 68- or 68,
9- or 9, etc).

6.3. SAFETY PRECAUTIONS TO OBSERVE WHILE
TROUBLESHOOTING
1. Read safety warning and first aid information before
proceeding.
2. WARNING: Use breakers or disconnect switches to
remove al primary power to transmitter and periph-

Rev. A: July 1991
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era equipment before opening enclosures, or remov-
ing any panel or shield.

Do not rely on internal contactors, relays, interlocks,
or switching devices to remove all dangerous voltages.

3.

4,

5.

Use grounding stick to discharge high voltage points
before touching any points within the enclosure.

If avoltage reading or waveform analysisis required,
route test leads through an opening in the cabinet to
the desired measurement point. Secure leads away
from any circuit with voltagesbeyond the break down
point of their insulation or the isolation rating of the
measuring device. Do not hold any measuring device
in your hand while the equipment is energized. Se-
curely ground the chassis of any scope, analyzer, or
other test equipment.

Close cabinet doors and replace all panels before
applying power and taking readings.

Do not attempt measurement of any circuits of trans-
mitter sub-assembly with chassis floating at high volt-
age (i.e. DC filament assembly, rectifiers, lon-Pump
power supply, or Pulser) while the beam supply is en-
ergized.

6.

After taking reading, use breakers or disconnect
switches to again remove al primary power to trans-
mitter and peripheral equipment before opening en-
closure where test leads were routed or connected.
Use grounding stick to discharge all high voltage
points and points where test |eads are attached before
touching any points or removing test leads.

WARNING: Disconnect primary power prior to servicing.



Table 6-1. General Troubleshooting
General Troubleshooting

TROUBLE SYMPTOM

PROBABLE CAUSE

CORRECTIVE ACTION

Transmitter has no indicators illuminated

No +12V in control cabinet

Filament will not operate. (Blowers and
pumps running.)

Blower will not start when filament is
depressed.

Filament voltage low despite adjustment.

Amplifier cabinet beam or filament
comes on when the appropriate button
is depressed, but goes off when button
released.

Amplifier filament on but beam will not
come on.

No primary power.

Open Breaker.

+12V Supply lost.

Supply in current limit.

Supply in crowbar.

Defect in PS1.

Open interlock.

K2, PC4 on control circuit, K5
filament contactor.

Look at K1, PC4 on control cir-
cuit, K2/K9 or K3/K5 in control
cabinet.

3-Phase power sequencing has re-
versed.

Tube has gone to air.

Remote off/command latch.

Defect in PC4 (FIL) or PC5
(BEAM)

Beam off interlock command from
rf system.

Interlocks.

Check building breaker/fuses.

Check 30A breakers on line control
cabinets.

Refer to paragraph 6.3 before pro-
ceeding. Measure voltage at PS-1 in
control cabinet power supply deck.

Lift wires, check for excessive load

Adjust supply voltage or crowbar cir-
cuit. Turn off line breaker and re-
start.

Replace.

Check LED status. Secure doors and
panels. Check air switch.

Refer to paragraph 6.3 before pro-
ceeding. Measure voltages. Substitute
parts from another cabinet.

Substitute parts.

Refer to paragraph 6.3 before pro-
ceeding. Measure primary power volt-
ages. Check phase monitor operation.

Gas check tube, replace klystron.

Check remote control.

Exchange cards with another ampli-
fier to see if problem follows logic
card.

Check motor, coax, or waveguide
switches, reject load water flow or
temperature interlocks, aural cavity
air switch, steam valve interlocks.

Check interlocks status panel, time
delay, etc.

888-2326-001
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Table 6-1. Continued

TROUBLE SYMPTOM

PROBABLE CAUSE

CORRECTIVE ACTION

No visible indicator on interlock status
pand. Filament on but beam will not
come on.

Beam status lamp is on. No beam volt-
age on meter.

Line control cabinet does not complete
step start.

Line control breaker trips.

Body current trip.

Defect on PC3 (Fault), PC4 (FIL),
PC5 (Beam NAND gate). Defect
in interlock circuit.

K4, K3.

No command signal to line con-
trol, open breaker on line control.

Open thermal switch, time delay
relay bad, defective auxiliary
switch contacts on vacuum contac-
tors.

Open coil on contactor.

High voltage filter cap break down.

Rectifier stack short.

Water in oil, water in conduit.

Defective breaker.

Magnetic trip point set too sensi-
tive.

Short/breakdown of trans-
former/choke.

Cathode or Collector arc to ground.

Improper Magnet current, defec-
tive coil.
Klystron overdriven.

Open Mod Anode resistor.

Defective klystron.

Check PC5 NAND gate inputs; trace
back any low inputs.

Substitute parts.

Refer to paragraph 6.3 before pro-
ceeding. Check line control status
lamps and breakers, check high volt-
age switching cabinet 100V path.

Refer to paragraph 6.3 before pro-
ceeding. Check 100V path on power
supply deck in control cabinet.

Refer to paragraph 6.3 before pro-
ceeding. Check 100V path through
contactors. Check fuse for 100V dc.

Check coil resistance.

Temporarily disconnect cap.

Ohmmeter will show only grossy
shorted diodes. Reverse bias break
down and leakage may occur with
HV ON. Substitute new rectifier.

Inspect supply tank and wiring.

Measure line with clamp-on meter, re-
place breaker.

Adjust.

Hi-Pot test transformer/choke.

Check condition of high voltage
wires. High voltage wiring clearances.

Adjust Magnet current, measure coils.

Adjust exciter power. Adjust sync re-
duction.

Check 100K
board.

resistors and zener

Change klystron.

Rev. A: July 1991
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Table 6-1. Continued

TROUBLE SYMPTOM

PROBABLE CAUSE

CORRECTIVE ACTION

Klystron Cathode current trip.

Cathode to cathode arc.

Defective klystron.

VSWR trip.

Cavity arc—third or fourth.

Excessive lon Pump current.

No Mag Current (filament is on).

Overload setting not correct.

Check water purity. Disassemble
klystron collector housing & look
for water leak or other reason for
arc.

Forward/Reflected cables inter-
changed at Peak Detector.

Crosstalk from diplexer or com-
biner.

Defective outside transmission
line—antenna or dummy |oad.

Transmission line faulty inside RF
system.

Faulty directional coupler.

Improperly set VSWR overload.

Bad contact on fingerstock.

Improper tuning.

False trips.

External bright light shining in
cavities.

Gassy tube (new or spare which
has been idle).

Tube gone to air.

Magnet not connected.

Open breaker.

Shorted capacitor.

Check & if necessary adjust overload
setting.

Change klystron.

Reconnect properly.

Check all reject loads. Measure
VSWR while other amplifiers are
turned OFF/ON.

Operate transmitter into dummy load
to confirm inside/outside.

Try different modes, check for hot
spots, measure return loss, disassem-
ble RF system.

Check load resistance on coupling
loop. Check coupler alignment.

Reset overload.

Disassemble and inspect cavity. Re-
place fingerstock if required.

Adjust output loop, adjust third or
fourth cavity tuning.

Adjust arc detector sensitivity, replace
photo resistor.

Remove light or close rear klystron
cabinet doors.

Operate pump and filament to im-
prove vacuum.

Gas check tube, observe filament
voltage, replace tube.

Allow supply to discharge before
connecting Magnet.

Check Magnet supply breaker.

Temporarily disconnect capacitors, try
to operate Magnet.

888-2326-001
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Table 6-1. Continued

TROUBILE SYMPTOM PROBABI E CAUSE CORRECTIVE ACTION
Open fuses at TB11. Check fuses - replace.
Open meter. Replace meter.
Control cabinet contactor K8 or Refer to paragraph 6.3 before pro-
K10. ceeding. Measure voltages.
Open magnet coil. Determine continuity.

Defective regulator PC board.

Swap with PC regulator from another
cabinet to verify problem. Check
zener diodes and u741 op amp.

Rev. A: July 1991
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Table 6-3. Pulser Troubleshooting Chart

PULSER CONTROLLER LOGIC STATES

INPUTS OUTPUTS
REMOTE | REMOTE | IN/OUT | IN/OUT 1PA BEAM
PULSER | PULSER | SWITCH| SWITCH AURAL | GAIN | CURRENT | PHASE | SYNC BEAM

SYNC | FOP IN ouT IN OUT | MUX | EMERG | DEFAULT| DEFAULT | MOD |REDUC [IPA | TOP | REMOTE | CURRENT

S H H 1T H H,1T H H H X X H H H H H P

S L H1r H H,1T H H H X X H L H H H P

NS H H I H Hr H H H X HB H L L L L T

NS H H 1M H H,1I H H H X LB H L L L L {

NS L H1T H H,1T H H H X HB L L L L L T

NS L H 1M H H,1T H H H X LB L L L L L l

X H H HT H HUT H H X HB H L L L L T

X H H HU H H1T H H X LB H L L L L l

X L H HT H HUT H H X HB L L L L L T

X L H HT H HT H H X LB L L L L L !

X H X X X X X L HG HB H H H L L *

X H X X X X X L HG LB H H H L L l

X H X X X X X L LG HB H H L L L T

X H X X X X X L LG LB H H L L L l

X L X X X X X L HG HB L L H L L T

X L X X X X X L HG LB L L H L L {

X L X X X X X L LG HB L L L L L T

X L X X X X X L LG LB L L L L L {

X L X X X X L H X HB L L L L L T

X L X X X X L H X LB L L L L L
P = PULSED LG = LOW GAIN 1 = SHORT FALLING PULSE REFERENCE DRAWING
NS = NO SYNC HG = HIGH GAIN T = CONTINUOUS HIGH BEAM 839 7740 036
X = DON'T CARE LB = LOW BEAM ! = CONTINUOUS LOW BEAM
S = SYNC HB = HIGH BEAM 2262-040
6-6 888-2326-001 Rev. A: July 1991
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SECTION VI
REPLACEMENT PARTS

INTRODUCTION
This section contains a list of replaceable parts for the TV 60UM UHF TELEVISION TRANSMITTER.

REPLACEABLE PARTS SERVICE

Replacement parts are available 24 hours a day, seven days a week from the HARRIS Service Parts Department.
Telephone 800/422-2218 to contact the service parts department or address correspondence to Service Parts
Department, HARRIS CORPORATION, Broadcast Division, P.O. Box 4290, Quincy, lllinois 62305-4290, USA.

NOTE
# symbol used in partslist means “used with” (e.g. #C001 means used with CO01).

Replaceable Parts List Index

Table 7-1. XMTR, TV-60UM/TV-70UM - . . . . .. .. .. ... ... 994 9171 002 7-3
Table 7-2. PLUMBING KIT -TV6OUM - . . . . . . . ... ... ... 943 5123 097 7-4
Table 7-3. KIT, WATER MODULE CART.- . . .. ... .. ... 992 8183 001 7-6
Table 7-4. BREAKAWAY LINE SECTION - . . . . .. ... ... .. 943 5123 099 7-6
Table 7-5. BREAKAWAY LINESECTION - . . . . .. ... .. ... 943 5123 100 7-6
Table 7-6. ASSY, BREAKAWAY LINE- . . . . . ... ... ... 943 5123 124 7-6
Table 7-7. ASSY, BREAKAWAY LINE, 4- . . . ... ... ... 943 5123 125 7-7
Table 7-8. PACKING CHECKLIST TV-60UM - . . . . ... ... .. 989 0082 002 7-7
Table 7-9. AURAL LINECONTROLCAB- . . ... ... .. .... 992 8110 003 7-8
Table 7-10. BASIC LINE CONTROLCAB- . ... ... .. ... 992 8110 001 7-8
Table 7-11. CONTROL CABINET 60KW MSDC - . . . ... ... .. 992 8095 003 7-9
Table 7-12. CABLE,LOGICBOX- . . ... ... ... ...... 917 2116 030 7-11
Table 7-13. CABLE ASSY,60KW VISUALPR- . . ... ... .. 917 2116 034 7-11
Table 7-14. CABLE ASSY,60KW AURALPWR - . . . . . ... .. 917 2116 035 7-12
Table 7-15. CABLE,60 KWCTRLCAB- . . . . .. ... .. ... 917 2116 065 7-12
Table 7-16. POWER SUPPLY DECK - . . . . ... ... .. ... 992 2819 003 7-13
Table 7-17. PC-12BOARDBTS5U - . . . .. ... ... ..... 992 2821 001 7-14
Table 7-18. PC11 BOARD ASSY - . . . . . .. ... .. .. ... 992 3513 001 7-14
Table 7-19. SOLID STATE RELAY ASSY - . . .. ... ... .. 992 8241 001 7-15
Table 7-20. PC BOARD ASSY SSRELAY - . . ... ... .. 992 8242 001 7-15
Table 7-21. PC BOARD VOLTAGE METERING - . . . . ... .. 992 8111 001 7-15
Table 7-22. PC BOARD CURRENT METERING - . . . . ... .. 992 8112 001 7-16
Table 7-23. ELECT INSTL MATL TV-60UM - . . . .. ... .. ... 992 6652 003 7-18
Table 7-24. CABLE,RF#752- . . . ... .. ... ... ..... 917 2029 051 7-19
Table 7-25. CABLE,RF#753- . . .. ... ... ... ...... 917 2029 052 7-19
Table 7-26. CABLE,RF#757- . . . . .. . ... ... ...... 917 2029 056 7-20
Table 7-27. CABLE,RF#786- . .. ... .. ... .. ...... 917 2029 058 7-20
Table 7-28. CABLE, RF SAMPLE #162 FWD - . . . . . . . . . .. 917 2116 046 7-20
Table 7-29. CABLE,RF SAMPLE #163 REFL- . . . . . . . . . .. 917 2116 047 7-20
Table 7-30. RMTPWR METER- . . . . ... ... ... ..... 992 3136 001 7-20
Table 7-31. CABLERMT CTLBTS5U- . . . .. ... ... .. 927 7628 001 7-20
Table 7-32. BASICCTLASSY - . . ... . . . ... ... 992 3866 001 7-21
Table 7-33. VISUALAMP CABUM~- . . . . . .. ... ... ..... 992 8095 005 7-21
Table 7-34. CABLE,FIBER OPTICS PULSER- . . . .. ... .. 917 2116 019 7-22
Table 7-35. CABLE,HV VISUAL CABINET- . . .. ... .. ... 917 2116 020 7-22
Table 7-36. MOTORIZED POT ASSY.- . . . . .. ... ... .. 939 5212 003 7-22
Table 7-37. PULSERASSY - . . . . .. . .. ... ... ... 992 6998 001 7-23
ECN 40042: Rev. P: 08-19-96 888-2326-002 7-1
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Table 7-38.
Table 7-39.
Table 7-40.
Table 7-41.
Table 7-42.
Table 7-43.
Table 7-44.
Table 7-45.
Table 7-46.
Table 7-47.
Table 7-48.
Table 7-49.
Table 7-50.
Table 7-51.
Table 7-52.
Table 7-53.
Table 7-54.
Table 7-55.
Table 7-56.
Table 7-57.
Table 7-58.
Table 7-59.
Table 7-60.
Table 7-61.
Table 7-62.
Table 7-63.
Table 7-64.
Table 7-65.
Table 7-66.
Table 7-67.
Table 7-68.
Table 7-69.

7-2

WARNING: Disconnect primary power prior to servicing.

H.V. PULSER PC ASSY,ECK- . . ... ... .. 992 7003 001 7-23
PULSER CONTROL - . . .. ... ... ..... 992 6991 001 7-24
BASICAMP CABINET- . . . . ... .. ... ...... 992 8403 001 7-25
CABLES, HV-JUMPERS AMP - . . . . . . . ... .. 917 2116 021 7-31
BASICAMP CABLE- . .. ... ... ........ 917 2116 022 7-32
CABLE, CAPRACK - . . .. ... ... ... .... 917 2116 031 7-33
GROUND HOOKS ASSY - . . . ... ... ... .. 938 4203 001 7-33
ARCDETECTORASSY - . . . . .. ... ... ... 992 2830 002 7-34
PCBOARD- . . . . . .. .. . o 992 2831 001 7-34
CONTROL CIRCUITASSY - . ... ... ... ... 992 2846 002 7-34
PC1BOARDBT55U- . . ... ... ....... 992 2847 001 7-35
PC2BOARDBTS55U- . . .. ... ... ..... 992 2848 001 7-35
PC3BOARDBT55U- . .. ... ... ...... 992 2849 001 7-36
PC4BOARDBTS55U- . . ... ... ... .... 992 2850 001 7-37
PC-5BOARDASSY - . ... ... ... ..... 992 3572 001 7-38
MAGNETICOVLDASSY - . . . . ... ... .. ... 992 5641 003 7-39
AUXDIODEASSY - . ... . ... ... ... ..., 992 6108 001 7-39
PEAK DETECTOR-UHF TV - . ... ... ... ... 992 6521 004 7-39
PWB, PEAK PWR DETECTOR- . . . . . . . . .. 992 6550 001 7-40
IONPUMP ASSY - . . . . . . . . . oo 992 6997 002 7-40
PCB ASSY, ION PUMP MON. - . . . .. ... .. 992 8455 002 7-41
ASSEMBLY, HALL SENSOR- . . .. ... .. ... 992 8226 002 7-41
PWB ASSY, HALL SENSOR - . . . . .. ... .. 992 8226 001 7-42
ASSY, METER MULTIPLIERBD - . . . . . ... ... 992 8504 001 7-42
AURALAMP CABUM~- . . . ... ... ... ... .. 992 8095 006 7-42
KIT SPARE UHF EXCITERECK- . . ... ... .. ... 994 8917 004 7-42
CABLE RFDUALEXCW6- . ... ........... 922 0741 049 7-43
VISUAL LINE CONTROLCAB- .. ... ... .. ... 992 8110 002 7-43
KIT, 5-CAVITY CONVERSION - . . . . .. ... ... ... 992 8462 001 7-43
SPARKGAPBOARD- . .. . ... ... ... ..... 992 8461 001 7-44
KIT, 4-CAVITY CONVERSION - . . . . . . ... ... ... 992 8462 002 7-44
HOSE, TUBE CONNECTING - . . . .. ... ... ... 922 0965 100 7-44
888-2326-002 ECN 40042: Rev. P: 08-19-96



Table 7-1. XMTR, TV-60UM/TV-70UM - 994 9171 002

HARRIS P/N

000 0000 003.
378 0162 000.
404 0809 000.
432 0366 000.
448 0950 000.
484 0138 000.
484 0139 000.
484 0161 000.
484 0162 000.

484 0163 000.
484 0179 000.
484 0236 000.
618 0222 000.
618 0223 000.
620 2163 000.
620 2295 000.
620 2296 000.
620 2472 000.
620 2473 000.
620 2474 000.
622 0010 000.

622 0193 000.

646 1084 000.
646 1093 000.
646 1353 000.
646 1465 000.
700 0202 000.
700 0204 000.
736 0222 000.
813 5007 026.
817 2029 073.
822 0965 056.
822 0965 079.
827 4230 001.
839 7740 066.
839 7740 067 .
839 7740 072.
839 7891 059.
839 7891 109.
839 7891 168.
839 7891 169.
839 7891 172.
8397891 174.
839 7891 175.
843 4803 002.
917 2029 030.
922 0741 033.
922 0965 066.

ECN 40042: Rev. P: 08-19-96

DESCRIPTION
FREQUENCY DETERMINED PART 0.0 EA

KLYSTRON, EXT CAVITY MSDC . 0.0 EA
*MAGNET, EXT CAVITY MSDC .. 0.0 EA
HEAT EXCH COOLING COIL .... 1.0EA
*LOCK SYSTEM,843-5123-024 ... 2.0 EA
FILTER HARMONIC CH14-43 .... 0.0EA
FILTER HARMONIC CH44-51 .... 0.0EA
FILTER 3DB LOW PASS ........ 0.0 EA
FILTER 3DB LOW PASS ....... 0.0 EA
FILTER 3DB LOW PASS ........ 0.0 EA
FILTER HARMONIC CH52-69 .... 0.0EA
FILTER HARMONIC CH14-69 .... 0.0EA
ISOLATOR 470-600MHZ 10W .... 0.0 EA
ISOLATOR 600-890 MHZ ....... 0.0 EA
CIRCULATOR 650-810 MHZ . . . .. 0.0 EA
CIRCULATOR 470-580MHZ .. ... 0.0 EA
CIRCULATOR 550-670MHZ ... .. 0.0 EA
DIPLXR, 60KW CHAN 14-19 ..... 0.0 EA
DIPLXR, 60KW CHAN 20-47 .. ... 0.0 EA
DIPLXR, 60KW CHAN 48-69 .. ... 0.0 EA
WAVEGUIDE TRANS CH52-69 ... 0.0 EA
WAVEGUIDE TRANS CH52-69 .. 0.0 EA
NAMEPLATE HARRIS .......... 1.0EA
FRAME, NAMEPLATE .......... 1.0EA
NAMEPLATE, XMTR EQUIPMENT 1.0 EA
INSERT TV6OUM .............. 1.0EA
ELEMENTS50KEG .............. 1.0EA
WATTMETER 4902A ........... 1.0EA
POWER SUPPLY, UM XMTR .... 2.0EA
STDOFF 6-32X1/2 1/4DIA ... ... 40EA
SPEC, EQUIP-TV6OUX ......... 0.0EA
DOOR LOCK MOUNT .......... 4.0 EA
STUD, LOCKMTG. ............ 8.0EA
ANGLE ...................... 20EA
DIAG, SYSTEM, TV-60 ......... 0.0 EA
DIAG, SYSTEM, TV-60 ......... 0.0 EA
INTERCONNECT DIAG, TV-60 ... 0.0 EA
WIRING DIAG, HIGH VOLTAGE .. 0.0 EA
LAYOUT, TYPICAL RF LINE ... .. 0.0 EA
EQUIPMENT LAYOUT - TV60UM . 0.0 EA
WIRING DIAGRAM, POWER AND 0.0 EA
DIAG,AC POWER FLOW-TV60UM 0.0 EA
FAMILY TREE - TV6OUM . ... ... 0.0 EA
SCHEM, MSDC KYLSTRON SYS . 0.0 EA
PERIPHERIAL EQUIPMENT .. ... 0.0 EA
CABLE, RF 22" LG #12 IPA .. .. .. 0.0 EA
AIRDAMASSYECK ........... 0.0 EA
SHIM,LOCK . ................. 3.0EA

QTY/UM

888-2326-002

REF. SYMBOLS/EXPLANATIONS

XSTAL #VISUALEXCITER QTY 1 SEE 838-4575-001
QTY 2 REQ

QTY 2 REQ

DROP SHIP ITEM

CH14-43 QTY 1
CH44-51 QTY 1 IND CHAN# IN PN

CH14-35 QTY 4

CH36-67

QTY 4

CH68-69 QTY 4

CH52-69 QTY 1 IND CHAN# IN PN

CH14-69 QTY 1 IND CHAN# IN PN

CH14-35 QTY 1

CH36-69 QTY 1

CH52-69 QTY 1 HY1

CH14-29 QTY 1 HY1

CH30-51 QTY 1 HY1

SPEC 817-1593-009

SPEC 817-1593-009

SPEC 817-1593-009

WAVEGUIDE TRANS CH52-69 FOR REF ONLY
CH52-69 QTY 1 IND CHAN# IN P/N
WAVEGUIDE TRANS CH52-69 FOR REF ONLY
CH52-69 QTY 1 REQD

PS001 PS002
#END BELL MTG.

#USED WITH PNL LOCK'S

#END BELL MTG.

QTY 1 REQ CH31-69 IPA CABLE #12
CH31-69 QTY 1 REQ #IPA PWR AMP

7-3
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929 9440 054.
943 5123 097.
943 5123 099.
943 5123 100.
9435123 124.
943 5123 125.
988 2326 002.
989 0082 002.
990 1105 001.
992 5647 001.
992 6499 004.
992 6652 003.
992 6742 003.
992 6994 002.
992 6994 003.
992 7012 001.
992 8095 003.
992 8095 005.
992 8095 006 .
992 8110 002.
992 8110 003.
992 8462 001.
992 8462 002.
992 8550 001.
994 8012 014.
994 8442 001.
994 8714 013.
994 8917 004.
994 9059 001.
994 9114 003.
994 9119 002.
994 9120 002.

PANEL, DRESS ...............
PLUMBING KIT - TV60UM . . . . . ..
BREAKAWAY LINE SECTION
BREAKAWAY LINE SECTION ...
ASSY, BREAKAWAY LINE . .....
ASSY, BREAKAWAY LINE, 4 . ...
DP, TVOOUM ....ovvveneennn..
PACKING CHECKLIST TV-60UM .
R-SK TV-60UM REC SICKIT .. ..
UHF BOOST AMP ASSY ... .....
IPA/JEXCITER CABINET ASSY ...
ELECT INSTL MATL TV-60UM .. .
WATER/GLYCOL PUMP MODULE
IPA PWR AMP-TUNED CH14-30 .
IPA PWR AMP-TUNED CH31-69 .
KIT, IPA PWR AMP CH14-30
CONTROL CABINET 60KW MSDC
VISUAL AMP CABUM . .........
AURAL AMP CABUM ..........
VISUAL LINE CONTROL CAB ...
AURAL LINE CONTROL CAB . ...
KIT, 5-CAVITY CONVERSION

KIT, 4-CAVITY CONVERSION . ..
KIT, FILLERPNL ..o,
EXC, AURAL UHF TV, STEREO ..
KIT, PROBE (1.50) .. ...........
BASIC UHF VIS EXC MCP-UX ...
KIT SPARE UHF EXCITER ECK ..
KIT, FRONTDOOR ............
SC48 RCS OPTION TV-60UM
R-BK-TV60UM REC BDKIT ... ..
R-PK-TV60UM REC PTSKIT .. ..

1.0 EA
1.0EA
0.0 EA
0.0 EA
0.0 EA
1.0EA
1.0EA
1.0 EA
1.0EA
1.0EA
0.0 EA
0.0 EA
3.0EA
1.0EA
5.0EA
1.0 EA
0.0 EA
0.0 EA
0.0 EA
0.0 EA
0.0 EA

5 CAVITY ONLY CH.14-41 QTY 2
5 CAVITY ONLY CH.42-69 QTY 2
4 CAVITY ONLY CH 14-41;QTY 2
4 CAVITY ONLY CH 42-69;QTY 2

TUNED ASSY A011 A012 # 60 CONT
4 CAVITY ONLY
QTY 2 REQ CH14-30

QTY 1 REQ CH31-69
QTY 1 REQ CH14-30

5 CAVITY ONLY; QTY 2
4 CAVITY ONLY; QTY 2

4 REQD

Table 7-2. PLUMBING KIT - TV60UM - 943 5123 097

FIND# HARRIS P/N DESCRIPTION

QTY/UM REF. SYMBOLS/EXPLANATIONS

000... 086 0004 038 .. SOLDER, SILVER SIZE 0.062 .. 3. LB

000... 0860004 040 .. STAY CLEAN FLUX .......... 1...

000... 2990018 000 .. THRED-TAPE, TEFLON ....... 2.RL

000... 3582765000 .. HYDROMETER ............. 1..

000... 3582766 000 .. HYDROMETER ............. 1...

000... 3582767000 .. CYLINDER,HYDROMETER .... 1 PG

000... 4320357000 .. PUMP,SS1X1-1/4X6....... 0... #WATER MODULE
000... 6290052000 .. METER, DIGITAL WATER . .. .. 0... #WATER MODULE
000... 6900017 000 .. PIPE JOINT COMPOUND ..... 1...

000... 8435123097 .. PLUMBING LAYOUT - TV6OUM 0. ..

000... 9928183001 .. KIT, WATER MODULE CART. .. 0... #WATER MODULE
002... 0038020050 .. CU,TBG1.5NOMDIA ...... 100. FT

003... 0038020040 .. CU,TBG1.0NOMDIA ....... 40. FT

004... 0038020030 .. CU, TBG.7SNOMDIA ........ 4. FT

008... 3590246 000 .. ELBOW, 90 DEG 1-1/2CXC .. 17...

009... 3590890000 .. ELBOW90DEG 1-1/2X1 ..... 4. ..

7-4 888-2326-002 ECN 40042: Rev. P: 08-19-96
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010...
011...
012...
013...
014...
015...
016. ..
017...
019...
020. ..
021...
022...
023...
024...
026. ..
028. ..
029...
030...
031...
032...
033...
036. ..
038...
039...
040. ..
041. ..
044. ..
045. ..
046. ..
047. ..
048. ..
049. ..
050. ..
051...
052...
053...
057. ..
063...
064. ..
065. ..
066. ..
067. ..
069. ..
070...
071...
072...
073...

ECN 40042: Rev. P: 08-19-96

3590192 000 ..
359 0596 000 ..
359 0610 000 ..
3590477 000 ..
359 0274 000 ..
359 0230 000 ..
359 1010 000 ..
359 0193 000 ..
359 0893 000 ..
359 0959 000 ..
359 0269 000 ..
359 0151 000 ..
359 0253 000 ..
359 0403 000 ..
359 0435 000 ..
359 0594 000 ..
359 0225 000 ..
359 0250 000 ..
359 0197 000 ..
359 0268 000 ..
359 0876 000 ..
358 3038 000 ..
424 0469 000 ..
358 1722 000 ..
359 0324 000 ..
359 0251 000 ..
448 0873 000 ..
448 0874 000 ..
442 0092 000 ..
442 0109 000 ..
442 0093 000 ..
629 0036 000 ..
604 0210 000 ..
358 2718 000 ..
629 0055 000 ..
604 1045 000 ..
359 1014 000 ..
359 0960 000 ..
359 0686 000 ..
359 0085 000 ..
359 0418 000 ..
359 0829 000 ..
359 0999 000 ..
358 3348 000 ..
646 1488 000 ..
358 3351 000 ..
359 0252 000 ..

ELBOW, 90 DEG 1"CXC ...... 7...
ELBOWELLCXC ............ 2...
ELBOW 3/4IN X45DEG ...... 4. ..
UNION,2"CXC .............. 2...
TEEL1-1/2IN ................ 1...
TEE 1.5"C X 15"CX1.0C..... 3...
TEE, 1-1/2 X 1-1/2X3/4 .. ... .. 1...
TEELIN ... ... ... 1...
TEE,3/4X1/8X1 ........... 2...
COUPLING W/STOP 1X3/4 ... 6...
ADAPTER, MALE ............ 2...
REDUCING CPLG .75-5 ...... 2...
COUPLING 1-1/2"CXC ....... 3...
COUPLING 1"CXC .......... 6...
UNIONC XM 1-1/2IN ....... 11. ..
UNION, 3/4 CXM CAST ....... 4. ..
ADAPTER1"CX1"M ........ 1...
ADAPTER, FEMALE ......... 2...
ADAPTER FEMALE FITTING . 13...
ADAPTER, MALE ............ 4...
UNION, 1/2"CXM . ........... 2...
HOSEBARB 1"H X 1"MPT .... 4...
HOSESILRUB1"X12'LG .... 4...
CLAMP, ADJ, SIZE20 ....... 32...

VALVE GLOBE 1" CXC BRONZE 3. ..
VALVE, GATE 1"CXC BRONZE 5...
FILTER HOUSING 3/4"NPTF .. 1...

*FILTER CARTRIDGE .. ...... 1.

CT

PROBE, TEMP 300 DEG F MAX 2...
THERM DGTL-40DEGFTO .. 1...

N

THERMISTOR CABLE EXT 50’ . .
ROTAMETER ............... 1...
SW, FLOW 1I"F X 1"F ......... 1...
SOCKET, FEMALE 6-HK ... ... 4. ..
MTR, 8 GPM 3/4 IN BRONZE .. 2...
SW, FLOW SPDT ............ 1...
STRAINER 1.5IN“Y” .. ... .... 2...
TEE 1-1/2" CX1-1/2" CX1"F .... 1...
TEE 1-1/2 X 1-1/2 X 1/2 ....... 1...
PLUG, PIPEBRASS .. ........ 1...
ELBOW 90 DEG STREET ..... 1...
UNION1"CXM .............. 1...
BOILER DRAIN VALVE ....... 1...
HOSE CAP, 3/4 HOSE THD. ... 1...
LABEL, WARNING ........... 2...
HOSE BARB, SS FITTING .... 12...
VALVE, GATE 1-1/2CXC ... ... 2...

888-2326-002
WARNING: Disconnect primary power prior to servicing.
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Table 7-3. KIT, WATER MODULE CART. - 992 8183 001

HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
358 3284 000. CARTRIDGE OXYREM......... 1..
358 3285 000. CARTRIDGE,HIGH TEMP MIXED . 1 ..
3583292 000. FILTER CARTRIDGE.2 MICRON.. 1 ..
3583294 000. SEAL,O-RING ................ 2.
358 3299 000. SEAL, O-RING FOR SINGLE 1..
Table 7-4. BREAKAWAY LINE SECTION - 943 5123 099
HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
8435123 099. ASSY INSTR, BREAKAWAY LN .. O ..
939 7891 006. OUTER COND.,UPPER BRKAWAY 1 ..
939 7891 008. OUTER COND., LOWER BRKAWY 1 ..
922 0965 136. INNER CONDUCTOR-UPPER ... 1..
922 0965 135. INNER CONDUCTOR-BREAKAWAY ... 1....
922 0965 009. INSULATOR, INNER COND. ... .. 2.
620 0499 000. COUPLING, STRAIGHT 3-1/8 .... 1..
620 0500 000. SAMPLING ASSY W/CLMP .. . . .. 2.
922 0965 012. SCREW, MODIFIED ........... 2.
314 0009 000. WASHER, SPLIT-LOCK 1/4 . . . ... 2.
620 0543 000. CONN, ANCHOR 3-1/8 ......... 2.
Table 7-5. BREAKAWAY LINE SECTION - 943 5123 100
HARRIS P/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
8435123 100. ASSY INSTR, BREAKAWAY LN .. O ..
939 7891 006. OUTER COND.,UPPER BRKAWAY 1 ..
939 7891 008. OUTER COND., LOWER BRKAWY 1 ..
9220965 136. INNER CONDUCTOR-UPPER ... 1..
922 0965 134. INNDER COND.-BREAKAWAY ... 1..
922 0965 009. INSULATOR, INNER COND. .. ... 2.
620 0499 000. COUPLING, STRAIGHT 3-1/8 .... 1..
620 0500 000. SAMPLING ASSY W/CLMP . . . . .. 2.
922 0965 012. SCREW, MODIFIED ........... 2.
314 0009 000. WASHER, SPLIT-LOCK 1/4 . . . ... 2.
620 0543 000. CONN, ANCHOR 3-1/8 ......... 2.
Table 7-6. ASSY, BREAKAWAY LINE - 943 5123 124
HARRIS P/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
8435123 124. ASSY INSTR,BREAKAWAY LINE . O ..
939 7891 006. OUTER COND.,UPPER BRKAWAY 1 ..
939 7891 207. ASSY, OUTERCOND. .......... 1..
922 0965 136. INNER CONDUCTOR-UPPER ... 1..
922 0965 205. INNER COND.LOWER CH 14-41.. 1 ..
922 0965 009. INSULATOR, INNER COND. ... .. 2.
620 0499 000. COUPLING, STRAIGHT 3-1/8 .... 1..
620 0500 000. SAMPLING ASSY W/CLMP . . . . .. 2.
922 0965 012. SCREW, MODIFIED ........... 2.
314 0009 000. WASHER, SPLIT-LOCK 1/4 . . .. .. 2.
620 0543 000. CONN, ANCHOR 3-1/8 ......... 2.
7-6 888-2326-002 ECN 40042: Rev. P: 08-19-96
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Table 7-7. ASSY, BREAKAWAY LINE, 4 - 943 5123 125

HARRIS P/N

8435123 125.
939 7891 006.

DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
ASSY INSTR,BREAKAWAY LINE . O..
OUTER COND.,UPPER BRKAWAY 1 ..

939 7891 207. ASSY,OUTERCOND. .......... 1..

922 0965 136. INNER CONDUCTOR-UPPER ... 1 ..

922 0965 204. INNER COND,LOWER 4 CAVITY . 1..

922 0965 009. INSULATOR, INNER COND. ..... 2..

620 0499 000. COUPLING, STRAIGHT 3-1/8 .... 1..

620 0500 000. SAMPLING ASSY W/CLMP . .. . .. 2 ..

922 0965 012. SCREW, MODIFIED ........... 2..

314 0009 000. WASHER, SPLIT-LOCK 1/4 . .. ... 2 ..

620 0543 000. CONN, ANCHOR 3-1/8 ......... 2 ..

Table 7-8. PACKING CHECKLIST TV-60UM - 989 0082 002

HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS

378 0162 000. KLYSTRON, EXT CAVITY MSDC . O.. QTY 2 REQ

404 0809 000. MAGNET, EXT CAVITY MSDC ... O.. QTY 2 REQ

484 0138 000. FILTER HARMONIC CH14-43 .... O.. CH14-43QTY 1

484 0139 000. FILTER HARMONIC CH44-51.... O.. CH44-51 QTY 1 IND CHAN# IN PN

484 0161 000. FILTER3DBLOWPASS ........ 0.. CH14-35QTY 4

484 0162 000. FILTER 3 DB LOW PASS ....... 0.. CH36-67 QTY 4

484 0163 000. FILTER3DBLOWPASS ........ 0.. CH68-69 QTY 4

484 0179 000. FILTER HARMONIC CH52-69 .... O.. CH52-69 QTY 1 IND CHAN# IN PN

484 0236 000. FILTER HARMONIC CH14-69 .... O.. CH14-69 QTY 1 IND CHAN# IN PN

618 0222 000. ISOLATOR 470-600MHZ 10W .... O.. CH14-35QTY 1

618 0223 000. ISOLATOR 600-890 MHZ ....... 0.. CH36-69 QTY 1

620 2163 000. CIRCULATOR 650-810 MHZ ... .. 0.. CH52-69 QTY 1 HY1

620 2295 000. CIRCULATOR 470-580MHZ ... .. 0.. CH14-29 QTY 1 HY1

620 2296 000. CIRCULATOR 550-670MHZ ... .. 0.. CH30-51 QTY 1 HY1

622 0009 000. BEND, MITRE CH52-69 ......... 0.. CH52-69 QTY 1 IND CHAN# IN PN

622 0010 000. WAVEGUIDE TRANS CH52-69... O0.. CH52-69 QTY 1 IND CHAN# IN PN

622 0193 000. WAVEGUIDE TRANS CH52-69 .. 0.. CH 52-69 QTY 2 REQ

736 0222 000. POWER SUPPLY, UM XMTR .... 2..

929 9440 054. PANEL,DRESS ............... 2.

992 8550 001. KIT,FILLERPNL .............. 3..

943 5123 097. PLUMBING KIT - TV6OUM . . ... .. 1..

992 8110 003. AURAL LINE CONTROLCAB .... 1..

992 5647 001. UHF BOOST AMP ASSY ........ 2.. TUNED ASSY, A011, A012, # 60 CONT

992 6499 004. IPA/EXCITER CABINET ASSY ... 1

992 8095 003. CONTROL CABINET 60KW MSDC 1 ..

992 6652 003. ELECT INSTL MATL TV-60UM ... 1..

992 6742 003. WATER/GLYCOL PUMP MODULE 1 ..

992 8095 005. VISUALAMP CABUM .......... 1..

992 8095 006. AURALAMP CABUM .......... 1..

994 8917 004. KIT SPARE UHF EXCITERECK .. 0..

994 9059 001. KIT,FRONTDOOR ............ 0.. 4 REQ'D

992 6994 002. IPA PWR AMP-TUNED CH14-30.. O.. CH 14-27 QTY 2 REQ REMOVED FROM IPA CAB
FOR SHIPMENT

992 6996 002. PREAMP MODULE, ECK ....... 2. REMOVED FROM IPA CAB FORSHIPMENT

ECN 40042: Rev. P: 08-19-96
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994 6976 001.

992 6994 003.

994 6915 001.

992 7008 001.
817 1593 048.
302 0654 000.
992 8110 002.
927 4935 004.
988 2326 002.
700 0202 000.
700 0204 000.
943 5123 099.

9435123 100.

BLANK PANEL ................ 4 .. REMOVED FROM TV ACCESSORY TRAY FOR
SHIPMENT
CH 28-29 QTY 1 REQ REMOVED FROM IPA CAB

FOR SHIPMENT

IPA PWR AMP-TUNED CH31-69.. O..

NOTCH DIPLEXEREQLR ... .... 1.. REMOVED FROM TV ACCESSORY TRAY FOR
SHIPMENT

LUMINANCE LIN CORRASSY ... 2..

SPACER,CABTIE ............. 4 ..

SCR,10-32X3 ............... 4 ..

VISUAL LINE CONTROLCAB ... 1..

ACCORDASSY .............. 2.

DP, TV6OUM ................. 2 ..

ELEMENT50KE6 . ............. 1..

WATTMETER 4902A ........... 1..

BREAKAWAY LINE SECTION ... O.. CH14-41, QTY 2 REMOVED FROM REAR AMP
CAB FOR SHIPMENT

BREAKAWAY LINE SECTION ... O.. CH42-70, QTY 2 REMOVED FROM REAR AMP

CAB FOR SHIPMENT

Table 7-9. AURAL LINE CONTROL CAB - 992 8110 003

HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
606 0819 000. CKTBREAKER70A ............ 2 .. CB006 CB008
816 2727 003. TRIMSTRIP .................. 1..
992 8110 001. BASIC LINE CONTROLCAB . .... 1..
Table 7-10. BASIC LINE CONTROL CAB - 992 8110 001
HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
055 0120 482. BLANK, CONDUIT SNAP-IN2" ... 4 ..
302 0675000. SCR, 1/4-20X4-1/2 ............ 8 ..
312 0069 000. WASHER, INT-EXT LOCK5/16... 1..
354 0207 000. TERMINALLUG ............... 6 ..
358 3184 000. PLUG, WHT .875"HOLE ........ 1..
404 0018 000. SOCKETTUBE 11PIN ......... 1.. XK021
406 0488 000. LIGHT, INDICATORNEONRED .. 3 DS001 DS002 DS003
410 0001 000. INSULATOR ROUND NS5W 0104. 2 .. #FOR MOV BRD
410 0014 000. INSULATOR ROUND NS5W 0220. 4 .. #TB026
410 0017 000. INSULATOR ROUND NS5W 0310. 6 #5001 #S002 #S003
442 0123 000. THERMOSTAT 155DEGFN.C. .. 3 S001 S002 S003
472 1147 000. XFMR, STPDN 60HZ, P12513 .... 1.. TOO1
540 0094 000. RES 75.0K OHM 1/2W 5% . . ... .. 1.. R056
542 1006 000. RES 5.4 OHM 766W 10% ....... 3.. R053 R054 R055
560 0059 000. VARISTOR V511DB40.......... 6 .. RV001 RV002 RV003 RV004 RV005 RV006
5700160 000. CONTACTOR,VAC3PH ........ 2.. K019 K023
5700303 000. CONTACTOR 150A550V3P .... 1.. K020
576 0136 000. RELAY, TIMING 115VDC SPDT... 1.. K022
576 0141 000. TDRELAY ................... 1.. K021
606 0170 000. CKT BREAKER 600V 30A ....... 1.. CB007
606 0174 000. CKT BREAKER 600V 10A ....... 1.. CBO009
614 0003000. TERMBD3TERM ............. 1. TB024
614 0094 000. TERMBD4TERM ............. 1. TB023
614 0224 000. TERMBD3TERM ............. 1.. TB025
7-8 888-2326-002 ECN 40042: Rev. P: 08-19-96
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6140784 000. TERMBD3TERM ............. 1. TB026
8135007 026. STDOFF 6-32X1/2 1/4DIA ...... 8 ..
8135606 033. STUD,BRS 10-32X11/4 ....... 1.. GS001
8151674 001. ANGLE, SUPPORT ............ 3..
817 1593 056. RUNNING SHEETS ............ 0..
8276384001. ANGLETOP .................. 4 ..
8299726 175. STRAP,GND ................. 1..
838 4522 001. STIFFENER,CAB. ............. 4 ..
839 7372001. PLATE, RELAYMTG ........... 1.. #K022
839 7891 042. WIRING DIAG, LINECTLCAB.... 0..
9151641 001. STIFFENER .................. 1.
9151641 002. STIFFENER .................. 1..
917 2116 004. ROD, KEY LOCK, LINECONT ... 1..
917 2116 005. BUSHING,KEY LOCK .......... 3..
917 2116 062. BRACKET, THERMAL SWITCH .. 3.. #5001 #S002 #S003
922 0965 038. BRACKET, KEY LOCK MTG ... .. 1..
938 4523002. PNL,SIDE ................... 3.
939 5617 002. BRKT, THERMALSW .......... 1..
939 7891 020. PANEL, FRONTLINECONCAB .. 1..
939 7891 021. BRACKET, CIRCUIT BREAKER .. 1.. #CBOO07 #TB024
939 7891 022. BRACKET, RESISTOR MTG ... .. 1..
939 7891 023. BRACKET, CIRCUIT BREAKER .. 1..
9397891047. SUPPORT,CB ................ 1..
939 7891 128. PLATE, VARISTOR MTG. ....... 1.. #RV001-RV006
943 4357 062. COVER, SAFETY .............. 1.. #TB026
943 5123 013. PANEL, CIRCUIT BREAKER ... . .. 1.. #CB006 #CB008 #K020
943 5123 031. CAB ASSY, LINE CONTROL ... .. 1..
9529126 002. CABLE ASSY, LINECTLCAB.... 1..
992 8391 004. MOV-AC PROTASSY .......... 1..
999 2649 001. WIRE/TUBINGLIST ............ 1..
999 2650 001. HARDWARE LIST ............. 1.
Table 7-11. CONTROL CABINET 60KW MSDC - 992 8095 003
HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
053 0100 056. METAL SWITCHBOX .......... 1..
0550120 476. CONNECTOR, 1-1/2 ........... 1.
358 0437 000. BUSHING PANEL .252 1D ....... 2 ..
358 2105000. CARDGUIDE ................. 8 ..
358 2426 000. PLUG, WHITE 2"HOLE ......... 4 .. #CAB TOP CORNERS
358 3135000. STUD,BRS 1/4-20 X2 .......... 2 ..
384 0695 000. LED GREEN CART 12V ........ 5.. DS001 DS003 DS004 DS005 DS007
384 0842 000. LED AMBER CART 12V ........ 1. DS006
384 1129 000. LED, GREEN CART 2.4V ....... 2. DS002 DS008
424 0018 000. GROMMET 1-1/2 MTGDI ....... 1..
424 0048 000. BUMPER PLUGTYPE .......... 2..
430 0024 000. FAN 115V 50/60HZ ............ 2 .. B001 B002
430 0084 000. FINGER GUARD 476646 . ....... 2 .. #B001 #B002
448 0955 000. LATCH, VISEACTION .......... 1..
476 0300 000. REACTOR, SATURABLE ....... 2. TOO5 TO06
560 0035 000. MOV 4500A 35J 130 VAC ....... 3.. RV001 RV002 RV010
570 0267 000. CONTACTOR 3 POLE 30A ...... 2.. K008 K010
570 0310 000. CONTACTOR 18A 3 POLE ...... 2.. K002 K003
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574 0157 000.
574 0198 000.
606 0175 000.
606 0176 000.
612 0412 000.
614 0224 000.
620 0122 000.
646 1253 000.
736 0150 000.
736 0153 000.
740 1139 000.
813 5001 069.
813 5010 007 .
813 5606 026.
8150996 001.
8151720 001.
8155522 001.
817 1460 024.
822 0922 075.
827 4247 001.
827 5999 001.
827 6068 001.
827 6893 001.
829 8255 001.
829 9440 074.
829 9440 075.
829 9440 076.
829 9726 173.
829 9726 178.
839 6816 200.
839 7891 040.
914 9322 001.
917 1956 001.
917 2116 030.
917 2116 034.
917 2116 035.
917 2116 065.
917 2116 070.
922 0965 040.
922 0965 041.
922 0965 042.
922 0965 051.
922 0965 075.
922 0965 097.
922 0965 209.
939 7343 002.
939 7891 025.
939 7891 026.
939 7891 030.
939 7891 031.
939 7891 034.
939 7891 072.
939 7891 073.
939 7891 216.
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RLY ACCTL4POLE ...........
RELAY 120VAC ...............
CKT BREAKER 600V 20A . ......
CIRCUIT BREAKER7A .........
RECP DUPLEX OUTLET ........
TERMBD3TERM .............
ADPTR ANGLE NUG27CU . .....
LABELH-139 .................
PWR SUPPLY, REGULATED ....
PWR SUPPLY 12VDC 1.8A ... ...
PHASE MONITOR 208V-240V ...
STDOFF 10-32X1-1/43/8H . . .. ..
STDOFF 6-32X1/21/2RD ... ....
STUD BRS 10-32 X 2-3/4 .......
STRAP ... .
SPACER ........ ... .. .. ..
BRACKET HINGE, TOP . ........
PIN, INTLK ACTUATOR ........
DOORHINGEPIN .............
BRACKET ........... ...t
ANGLE, XFMR MTG ...........
STRAP .. ..
PLATE ......... ... ... ... ....
AIRFILTER ..................
PLATE, LATCHFILLER .........
PLATE,LTFILLER .............
PLATE, RT FILLER ............
SHLD, SAFETY ...............
HINGE BRKT, BOTT ...........
SHLD, SAFETY ...............
WIRING DIAG, 60KW CONTROL. .
RECPT COVERMOD ..........
COVERTERMBD .............
CABLE, LOGICBOX ...........
CABLE ASSY,60KW VISUAL PR. .
CABLE ASSY,60KW AURAL PWR.
CABLE, 60 KW CTRLCAB ......
ANGLE, DOOR LATCH .........
PANEL, FILLER ...............
ANGLE, FRONT MTG. ..........
ANGLE, BASE MTG. ...........
BRACKET, SHIELD MTG. .......
NUT PLATE ..................
PLATE, PHASE MONITOR ......
GROUND STRAP . .............
BRACKET ASSY, BOOST AMP ..
ANGLE, FRONT PNL MTG. ......
ANGLE, REAR PANEL MTG .. ...
PLATE, CONNECTOR MTG. ... ..
SHIELD, POWER SUPPLY ......
PANEL, STATUS ..............
PLATE, POWER SUPPLY MTG. ..
PLATE, POWER SUPPLY MTG. ..
GROUND STRAP . .............

K005 K009
K011 K012
CB3 CB4
CB002 CB005

TBO033

BETWEEN #B001 & #B002

PS001 PS002
PS005 PS006
K001 K004

B0OO1 B002

#TB016 #TB017

#TB033

#PS005
#PS006

888-2326-002

ECN 40042: Rev. P: 08-19-96

WARNING: Disconnect primary power prior to servicing.



942 5783 003. BRKT & PNL ASSY TV-60UX .... 1..
943 3620 003. DOOR,REAR ................. 1..
943 5123015. CARDCAGE ................. 2 ..
9435123016. DIVIDER ......... ... ... .. ... 1..
9435123017. DECK ...... ... ... 1..
943 5123 025. PANEL, BREAKER MTG ........ 1..
943 5123 026. PANEL, BREAKER MTG ........ 1..
943 5123 033. PANEL, REARCOVER ......... 2..
952 6512 001. CABINET ASSYUHFTV ........ 1..
992 2819 003. POWER SUPPLY DECK ........ 2.. PS003 PS004
992 8111 001. PC BOARD VOLTAGE METERING 2 .. PCO002
992 8112 001. PC BOARD CURRENT METERING 2 .. PCO001
992 8464 001. PANELASSY ................. 1..
999 2645 001. HARDWARE LIST FOR CONTROL 1 ..
999 2646 001. WIRE/TUBING LISTFORCTRL... 1..
Table 7-12. CABLE, LOGIC BOX - 917 2116 030
HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
8172116 030. CADS ........ ... . ... . ... ... 0..
839 7891 052. CABLE LAYOUT, LOGICBOX ... O0..
252 0002 000. WIRE, STRD 22AWG GRN ... ... 86 . FT
6120571000. CONN ............ ... ... ..... 2.. JO07 JO08
612 1240 000. HOUSING, CAP 15 CKT ........ 5.. JO01 J002 JO03 JO04 JO0S
614 0163 000. TERMSTRIP7TERM .......... 1.. TPOO1
354 0147 000. LUG SHAKE .150 MTG ......... 1..
354 0756 000. CONTACT,SOCKET GOLD PLATE 30 .
354 0755 000. CONTACT, PIN GOLD PLATE ... 42.
358 0907 000. POLARIZATIONKEY ........... 2 ..
296 0261 000. TUBING, SHRINK 1/8 WHITE .... 2.4. FT
384 0597 000. RECT IN4002 ................ 2..
540 0049 000. RES 1IKOHM 1/2W 5% ......... 2 ..
414 0220 000. TOROID F626-12-H ............ 6 ..
618 0705 000. COAX CABLE,RG316/U 50 OHM.. 125 FT
354 0001 000. LUG #6 RING RED 22-18 AWG ... 6 ..
296 0259 000. TUBING TEFLON 18 AWG ...... S50 FT
Table 7-13. CABLE ASSY,60KW VISUAL PR - 917 2116 034
HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
252 0006 000. WIRE, STRD 14AWGBLU .. ..... 118 FT
252 0008 000. WIRE, STRD 10AWG GRY ...... 122 FT
354 0010 000. LUG #10 RING BLU 16-14AWG... 16.
3540011000. LUGBLUERING .25 ........... 1..
354 0015000. LUG BLUE SPADEG6 ........... 5..
354 0016 000. LUG BLUE SPADES8 ........... 10 .
3540017 000. LUG BLUE SPADE10 .......... 14 .
3540026 000. LUG YELSPADE10 ........... 15 .
354 0325 000. LUG,.25RING YEL 12-10AWG ... 9..
424 0617 000. GROMMET 7/16 MTGDIA .. .. ... 1..
817 2116 034. CADS, 60KW VISUAL PWR ..... 0..
8529175 007. CABLE LAYOUT, 60KW VISUAL.. O0..
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Table 7-14. CABLE ASSY,60KW AURAL PWR - 917 2116 035

HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
252 0006 000. WIRE, STRD 14AWG BLU . . ... . .. 75. FT
252 0008 000. WIRE, STRD 10AWG GRY ...... 117.4FT
354 0010 000. LUG #10 RING BLU 16-14AWG... 9 ..
354 0011 000. LUG BLUERING .25 ........... 1..
354 0015 000. LUG BLUE SPADE6 ........... 5..
354 0016 000. LUG BLUE SPADE8 ........... 3..
354 0017 000. LUG BLUE SPADE 10 .......... 14 .
354 0026 000. LUG YEL SPADE 10 ........... 15 .
354 0325 000. LUG,.25 RING YEL 12-10AWG ... 9 ..
817 2116 035. CADS, 60KW AURAL PWR . .. ... 0..
852 9175 008. CABLE LAYOUT, 60KW AURAL .. O ..
Table 7-15. CABLE, 60 KW CTRL CAB -917 2116 065
HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
252 0003 000. WIRE, STRD 20AWG WHT ... ... 14225. .. ... FT
252 0006 000. WIRE, STRD 14AWGBLU . . . . ... 3.. FT
253 0059 000. CABLE, 2C 22AWG AUDIO . . . . .. 14 . FT
254 0002 000. WIRE, BUS CU 20AWG . .. ...... 2.. FT
296 0253 000. TUBING, SHRINK 3/16 WHITE. ... 1.3. FT
296 0259 000. TUBING TEFLON 18 AWG . ... .. 6.. FT
296 0260 000. TUBING, SHRINK 3.32 WHITE. ... 1.7. FT
296 0261 000. TUBING, SHRINK 1/8 WHITE .... 3.1. FT
296 0262 000. TUBING, SHRINK 1/4 WHITE .... .2.. FT
296 0263 000. TUBING, SHRINK 3/8 WHITE .... .9.. FT
296 0264 000. TUBING, SHRINK 1/2 WHITE .... 1.3. FT
296 0267 000. TUBING TEFLON 14 AWG ... ... 3.. FT
354 0001 000. LUG #6 RING RED 22-18 AWG ... 41 .
354 0002 000. LUG, #8 RING RED 22-18AWG ... 1 ..
354 0004 000. LUG .25 RING RED 22-18AWG ... 19 .
354 0005 000. TERM LUG RED SPADE6 . ..... 145
354 0006 000. TERM LUG RED SPADES . ..... 9..
354 0008 000. LUG #6 RING BLUE 16-14AWG. .. 4 ..
354 0010 000. LUG #10 RING BLU 16-14AWG ... 2 ..
354 0303 000. FLAG CONTACT .............. 1..
354 0755 000. CONTACT, PIN GOLD PLATE ... 79.
354 0756 000. CONTACT,SOCKET GOLD PLATE 115
354 0775 000. TERM FOR .020 X .110 TAB ... ... 4.,
384 0165 000. RECTIFIER 1IN4720 ............ 2..  CROO1 CR002
384 0597 000. RECT IN4002 ................ 2..  CRO04 CRO05
404 0774 000. SOCKET RELAY 11 PINOCTAL .. 2..  XK011 XK012
406 0491 000. PLUG WIRING FOR LED CART .. 8..
540 0042 000. RES 510.0 OHM 1/2W5% . ... ... 2..  RO001R005
610 1019 000. HOUSING, PLUG 15 CKT ....... 15 .
612 0462 000. RECEPTACLE S-3308-AB . ...... 2.
614 0046 000. TERMBD2TERM ............. 1.. TBO35
614 0048 000. TERMBD4TERM ............. 2. TB022 TB023
614 0050 000. TERMBD 6 TERM ............. 2..  TB020 TB021
614 0149 000. TERM STRIPS5TERM1GND .... 2..  TS001 TS002
614 0692 000. TERMBD 20 TERM ............ 6.. TBO16 TBO17 TB018 TB019 TB025 TB026
618 0210 000. COAX CABLE RG142B,50 OHM.. 1.8. FT
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618 0705 000. COAX CABLE,RG316/U 50 OHM.. 22.8 FT
620 2174 000. “N"PLUGCRIMP ST ........... 4 ..
817 2116 065. CADS,60 KW CTRLCAB ....... 0..
8529175 022. CABLE LAYOUT - PWR SUPPLY . 0..
9151842002. STUDTERMINAL .............. 7 .. #TB016 #TB017 #K012
938 5170001. BRKT, TERMBD .............. 1..
939 7740 047. BRK'T, TERMBD .............. 1..
9397891 069. BRKT, TERMBD. .............. 1.. #TB018 #TB022 #XK012
939 7891 084. BRACKET, TERM BD MTG . ... .. 1.. #TB019 #TB023 #XK011
999 2702 001. HARDWARE LIST ............. 1..
Table 7-16. POWER SUPPLY DECK - 992 2819 003
HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
358 0908 000. POLARIZATIONKEY ........... 2 ..
358 0950 000. GUIDE. CARD45INL ......... 2..
358 1024 000. CABLE STRIP MOUNT ......... 2 ..
358 2772 000. STANDOFF 6-32X3/4 ......... 2. #TBO015
384 0018 000. RECT 1N2069/1N4003 ......... 6 .. CR012 CR014 CR015 CR016 CR017 CR018
384 0289 000. RECTIFIER IN1199 ............ 1.. CRO13
3980330 000. FUSE,2A .................... 1.. FOO1
3980336 000. FUSE,5A .................... 1.. F002
402 0001 000. CLIP, FUSE 1.062 60A 600V ... .. 2 ..
402 0103 000. FUSE HOLDER,HLD ........... 2 .. XF001 XF002
404 0016 000. SOCKET TUBE 8 PINOCTAL .... 1.. XK017
404 0018 000. SOCKET TUBE11PIN ......... 1.. XK016
404 0160 000. SOCKET RELAY 27E006 ....... 3.. XK015 XK018 XK024
424 0005 000. GROMMET 3/4MTGDIA........ 4 ..
472 0686 000. XFMR, PLT, 815-1348-001 ...... 1.. TOO8
516 0081 000. CAP, DISC .01UF 1KV 20%. .. ... 1.. C036
524 0164 000. CAP 2500UF 35V .............. 1.. C034
524 0165 000. CAP 1550UF 150V ............. 1.. C033
524 0167 000. CAP 9200UF 15V .............. 1.. C035
530 0088 000. BRACKET, CAP,2"ID .......... 1..
530 0094 000. BRACKET, CAP, 1.375"ID ....... 2 ..
540 0635 000. RES 10.0KOHM2W 5% ........ 1.. R0O50
574 0156 000. RELAY 12VDC4PDT ........... 2.. K018 K024
574 0179 000. RLY 120VAC4PDT ............ 1.. K015
574 0460 000. RELAY 3PDT 12VDC ........... 1.. K016
604 0398 000. SW, TGLSPDT ............... 1.. S023
612 0432 000. CONN HOUSING 14 POS .. ..... 2.. J023 J024
614 0030 000. TERMBDS8TERM ............. 1.. TBO015
614 0132000. TERMSTRIP2TERM .......... 1.. TB023
614 0159 000. TERM STRIP3TERM .......... 1.. TB021
646 0569 000. LABEL 814-2939-001 ........... 1.. #TBO015
660 0023 000. * BATT NICKEL CADMIUM 12V... 1.. BAOO1
736 0160 000. PWR SUPPLY 15V 8A .......... 1.. PS003
839 7740 099. WIRING DIAG, PWR SUPPLY .... O..
839 7799 002. COVER, SAFETY .............. 1.. #TBO015
922 0741 032. CABLE, POWER SUPPLY ....... 1..
928 9005 001. CABLE,PWRSUP. ............ 1..
943 4917 016. DECK, POWER SUPPLY ........ 1..
992 2821 001. PC-12BOARDBT55U .......... 1..
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992 3513 001. PC11 BOARD ASSY ........... 1..
992 8241 001. SOLID STATE RELAY ASSY .... 1..
Table 7-17. PC-12 BOARD BT55U - 992 2821 001
HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
380 0125 000. XSTR, NPN2N4401 ............ 1.0. Q1
380 0126 000. XSTR, PNP 2N4403 ............ 1.0. Q2
384 0018 000. RECT 1N2069/1IN4003 ... ...... 50. CR1CR2CR3CR4CR5
384 0205 000. DIODE SILICON 1N914/4148 .... 2..  CR7 CR9
384 0290 000. RECTIFIER, SILICON .......... 40. CR10CR11CR12CR13
386 0082 000. ZENER, 1N4744A 15V 1W5% ... 1.0. CR6
386 0183 000. ZENER, IN40996.8V .......... 1.. CRO08
448 0290 000. HANDLE PCCARD ............ 1.0.
522 0213 000. CAP 250 UF 16V .............. 1.0. cC1
540 0032 000. RES 200 OHM 1/2W 5% ... ..... 1.0. R9
540 0049 000. RES 1K OHM 1/2W 5% . ........ 1.0. RS
540 0073 000. RES 10.0K OHM 1/2W 5% . . . . ... 1.0. R7
540 0090 000. RES 51.0K OHM 1/2W5% . .. . ... 1.0. Ré
540 0318 000. RES 270.0 OHM 1W 5% ........ 20. R2R3
540 0607 000. RES 680.0 OHM 2W 5% .. ...... 1.0. R4
542 0001 000. RES1OHM5%8W ............ 1.0. RS
542 0003 000. RES 3 OHM 5% 8W . ........... 1.0. Rl
574 0194 000. RELAY, REED SPST12VDC .... 1.0. K1
827 5940 001. SCHEMATIC ................. 0..
827 6189 001. PRINTEDBOARD ............. 1.0.
Table 7-18. PC11 BOARD ASSY -992 3513 001
HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
354 0309 000. TERM SOLDER ............... 2.,
380 0125 000. XSTR, NPN2N4401 ............ 40. Q1Q4Q5Q6
380 0126 000. XSTR, PNP 2N4403 ............ 20. Q2Q3
382 0055 000. *ICMC667ESD ............... 1.0. U1
384 0205 000. DIODE SILICON 1N914/4148 .... 10. CR1 CR10 CR12 CR2 CR3 CR4
CR5 CR7 CR8 CR9
386 0183 000. ZENER, IN40996.8V .......... 2..  CRO06 CRO11
448 0290 000. HANDLE PCCARD ............ 1.0.
516 0429 000. CAP .03UF 100V 20% .......... 40. Cl11C3C7C8
522 0505 000. CAP 220UF 25V -10/+50% . ... .. 2.. C4ce
522 0550 000. CAP 100U 25V ELECTROLYTIC.. 1.. C5
526 0004 000. CAP 1 UF 35V 10% TANT ....... 30. C1C2C9
526 0041 000. CAP 18 UF 25V 10% ........... 1.0. C10
540 0001 000. RES 10 OHM 1/2W5% .. ....... 2.0. RI13R7
540 0010 000. RES 24.0 OHM 1/2W5% . .. ..... 1.0. R9
540 0037 000. RES 330.0 OHM 1/2W5% . . ... .. 1.0.  RI10
540 0043 000. RES 560 OHM 1/2W5% . ....... 20. RI1R2
540 0049 000. RES 1K OHM 1/2W 5% . ........ 2.0. R3R4
540 0059 000. RES 2.7K OHM 1/2W 5% . . ... ... 2.. RO008RO11
540 0060 000. RES 3K OHM 1/2W 5% . ........ 1.0. Rl4
540 0063 000. RES 3.9K OHM 1/2W5% .. ...... 1.0. RI12
540 0067 000. RES 5.6K OHM 1/2W 5% ... ... .. 2.0. RI16R17
540 0077 000. RES 15K OHM 1/2W5% ... ..... 1.0. Ri15
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540 0083 000. RES 27K OHM 1/2W 5% ........ 2.0. R5 R6
827 9945001. SCHEMATIC ................. 0..
843 5157 001. PWB, PC 11 CENTER CONTROL . 1 ..

Table 7-19. SOLID STATE RELAY ASSY - 992 8241 001

HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
336 1198 000. SCREW6-32X1/4............. 4 ..

380 0518 000. XSTR,TIP47 . ................ 1..

380 0721 000. XSTR MOSFET IRF9640 ........ 1..

410 0335 000. INSULATOR SCREW .......... 2 ..

410 0405 000. INSULATOR XSTR TO220 ...... 2 ..

610 1103 000. HEADER FOR OCTAL SOCKET .. 1.. P0OO1
839 7891 132. SCHEM, SOLID STATE RELAY .. O..

922 0965 116. HEATSINK, SS RELAY ......... 1..

922 0965 117. COVER, SSRELAY ............ 1..

939 7891 144. CHASSIS, SS RELAY .......... 1..

992 8242 001. PC BOARD ASSY SS RELAY .... 1..

999 2627 001. HARDWARELIST ............. 1..

999 2628 001. WIRE/TUBING LIST ............ 1..

Table 7-20. PC BOARD ASSY SS RELAY - 992 8242 001

HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
3540309 000. TERMSOLDER ............... 5..

354 0320 000. TERM, SOLDER, SLOTTED ..... 6 ..

358 2523 000. STANDOFF 1/4 DIA3/16 LG . . ... 2 ..
3840431000. RECT.IN4001 ................ 1.. CROO1
386 0082 000. ZENER, 1IN4744A 15V 1W5% ... 1.. CRO004
386 0186 000. ZENER, IN4737A 7.5V ......... 1.. CR002
386 0437 000. ZENER 1N5383B 150V 5W5% ... 1 .. CRO003
516 0084 000. CAP DISC .02UF 600V ......... 1.. coo1
540 0049 000. RES 1K OHM 1/2W 5% ......... 1.. R004
540 0635 000. RES 10.0KOHM2W 5% ........ 1.. R003
540 0932 000. RES 6.8K OHM 1/4W 5% ........ 1.. R002
540 0936 000. RES 10.0KOHM 1/4W 5% . . ... .. 1.. R0O01
8397891 132. SCHEM, SOLID STATE RELAY .. 0..

839 7891 149. PWB, SOLID STATE RELAY ..... 1..

Table 7-21. PC BOARD VOLTAGE METERING - 992 8111 001

HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS

380 0125 000. XSTR, NPN 2N4401 ............ 5.. Q001 Q200 Q300 Q400 Q500

380 0126 000. XSTR, PNP 2N4403 ............ 1.. Q002

3820273 000. IC,LM7808CESD ............. 1.. uo10

3820367 000. IC, 4049/14049ESD ............ 1.. uo09

3820385000. IC,7908 ..................... 1.. uo11

3820587 000. IC, CD4011/MC14011ESD ...... 2.. U007 U008

382 0626 000. IC, 4093B/14093BESD ......... 1.. U006

382 0719000. ICLM324ANESD .............. 5.. U001 U002 U003 U004 U005

384 0431000. RECT.IN4001 ................ 8 .. CR004 CR005 CR006 CR007 CR201 CR301
CR401 CR501

384 0720 000. TRANSZORB 1IN6377 15V5W ... 7 .. CRO001 CR002 CR100 CR200 CR300 CR400
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386 0091 000.
404 0674 000.

404 0675 000.
448 0462 000.
494 0219 000.
516 0453 000.

516 0516 000.
516 0530 000.

522 0550 000.
540 0001 000.
540 0292 000.
5400912 000.
540 0918 000.
540 0927 000.

540 0936 000.
540 0949 000.
540 1008 000.
548 0815 000.

548 0863 000.

548 1097 000.
548 1121 000.

548 1139 000.

ZENER, 1IN47388.2V ..........
SOCKET 14 PINDIP (D-L) ......

SOCKETIC16 CONT ..........
HANDLE 21-0240L .. ...........
CHOKEWIDEBAND ...........
CAP .1UF 100V 20% X7R .......

CAP 1UF100V20% ............
CAP .01UF 10% 100V X7R ......

CAP 100U 25V ELECTROLYTIC . .
RES 10 OHM 1/2W 5% .........
RES22.0OHM 1IW 5% .........
RES 1.0KOHM 1/4W 5% . ... ....
RES 1.8K OHM 1/4W 5% . . ... ...
RES 43K OHM 1/4W 5% . ... ....

RES 10.0K OHM 1/4W 5% .. .. ...
RES 36.0K OHM 1/4W 5% . ......
RES 10.0M OHM 1/4W 5% ......
RESIMOHM 1/2W 1% .........

RES 536 OHM 1/2W 1% ........

RES 4.42KOHM 1/4W 1% . . .. ...
RES 10K OHM 1/4W 1% ........

RES 20K OHM 1/4W 1% ........

CR500

CR101

XU001 XU002 XU003 XU004 XU005 XU006
XU007 XU008

XU009

L100 L200 L300 L400 L500

C002 C004 C007 C008 C022 C023
C024 C200 C300 C400 C500
C001 C003 C020

C009 C010 C011 C012 C013 C014
C015 C016 C017 C018 C019
C005 C006 C021

R0O03 R0O04

R001 R002

R0O05

R0O09

R0O08 R215 R216 R315 R316 R415
R416 R515 R516

R006 RO11 R115

R0O0O7

R106 R211 R311 R411 R511
R100 R102 R200 R202 R300 R302
R400 R402 R500 R502

R114 R214 R314 R414

R113 R213 R313 R413

R103 R207 R208 R209 R307 R308
R309 R407 R408 R409 R507 R508
R509

R203 R204 R205 R206 R303 R304
R305 R306 R403 R404 R405 R406

R210
548 1149 000. RES 150K OHM 1/4W 1% ... .. .. R510
548 1500 000. RES 499K OHM 1/2W 1% . ... ... R101 R201 R301 R401 R501
548 1520 000. RES 6.65K OHM 1/4W 1% . .. . ... R105
548 1525 000. RES 23.2K OHM 1/4W 1% . ... ... R310
548 2069 000. RES 49.9K OHM 1/4W 1% . . .. ... R112 R212 R312 R412
548 2087 000. RES 14.7K OHM 1/4W 1% . ... ... R104
548 2119 000. RES 57.6K OHM 1/4W 1% . ... ... R410
610 0933 000. JUMPER, PWB TEST POINT .. .. TP001 TP002 TP003 TPO04 TPOO5 TPO06

TP007 TP008 TP009 TPO10 TPO11
839 7891 028. SCHEM, VOLTAGE METERBD ..
8435123 020. PWB, VOLTAGE, METERING & ..
Table 7-22. PC BOARD CURRENT METERING - 992 8112 001
HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
380 0125000. XSTR,NPN2N4401............ Q001 Q100 Q200 Q300 Q400 Q500
Q600 Q700

3800126 000. XSTR, PNP 2N4403 ............ Q002 Q601
3820273 000. IC,LM7808CESD ............. uo12
3820288 000. IC,4011/14011ESD............ U007 U008 U009
3820367 000. IC, 4049/14049ESD............ U010
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3820415000. IC,324ESD .................. 5.. U001 U002 U003 U004 U005

382 0605000. IC7905CESD ................ 1.. U013
382 0619 000. IC, CD4050/MC14050ESD . ... .. 1.. uo11
3821192 000. IC,MC14584BCP .............. 1.. U006
384 0431000. RECT.IN4001 ................ 30 . CRO003 CR004 CR005 CR006 CR101 CR102

CR103 CR104 CR201 CR202 CR203 CR204
CR301 CR302 CR303 CR304 CR401 CR402
CR403 CR404 CR501 CR502 CR503 CR504
CR601 CR603 CR604 CR700 CR702 CR703

384 0719 000. TRANSZORB 1IN63735V5W .... 6 .. CR100 CR200 CR300 CR400 CR500 CR600
384 0720 000. TRANSZORB 1N6377 15V5W ... 2.. CRO001 CR002
386 0078 000. ZENER, 1IN4734A 5.6V ......... 1.. CR701
404 0674 000. SOCKET 14 PINDIP (D-L) ...... 9.. XU001 XU002 XU003 XU004 XU005 XU006
XU007 XU008 XU009
404 0675 000. SOCKETIC16 CONT .......... 2.. XU010 XU011
448 0462 000. HANDLE 21-0240L ............. 2..
494 0219 000. CHOKEWIDEBAND ........... 8 .. L100 L200 L300 L400 L500 L600
L601 L700
516 0453 000. CAP .1UF 100V 20% X7R ....... 8 .. C002 C004 C102 C202 C302 C402
C502 C701
516 0516 000. CAP 1UF 100V 20% ............ 3.. C001 C003 C023
516 0530 000. CAP .01UF 10% 100V X7R ...... 17. C005 C006 C007 C008 C009 C010

C011 C012 C013 C014 C017 C018
C019 C020 C021 C022 C603

516 0736 000. CAP .001UF 10% 100V X7R ..... 9.. C100 C200 C300 C400 C500 C600
C601 C700 C704

516 0771 000. CAP 33PF 5% 100V COG ....... 2.. C602 C705

522 0550 000. CAP 100U 25V ELECTROLYTIC .. 3.. C015 C016 C024

526 0358 000. CAP 22UF35V10% ............ 2.. C702 C703

540 0001 000. RES10OHM 1/2W5% ......... 2.. R0O03 R004

540 0025 000. RES 100 OHM 1/2W 5% ........ 1.. R600

540 0049 000. RES 1K OHM 1/2W5% ......... 2.. R601 R700

5400292 000. RES22.00HM1IW5% ......... 2.. R001 R002

540 0912 000. RES 1.0K OHM 1/4W 5% ........ 3.. R005 R701 R705

540 0918 000. RES 1.8K OHM 1/4W 5% ........ 2 .. R009 R613

540 0927 000. RES 4.3K OHM 1/4W 5% ........ 13. R0O08 R118 R119 R218 R219 R318
R319 R418 R419 R518 R519 R612
R707

540 0949 000. RES 36.0KOHM 1/4W 5% . . ... .. 1.. RO11

540 0963 000. RES 130.0K OHM 1/4W 5% .. .. .. 1.. R706

540 0965 000. RES 160.0K OHM 1/4W 5% .. .. .. 1.. R702

540 0988 000. RES 1.5M OHM 1/4W 5% ....... 1.. R616

540 1008 000. RES 10.0M OHM 1/4W 5% ...... 7.. R116 R216 R316 R416 R516 R608
R611

548 0281 000. RES 6.19KOHM 1/2W 1% ....... 5.. R108 R208 R308 R408 R508

548 0366 000. RES 22.1KOHM 1/2W 1% . ...... 1.. R609

548 1115000. RES 332 OHM 1/4W 1% ........ 5.. R100 R200 R300 R400 R500

548 1120 000. RES2KOHM 1/4W 1% ......... 2.. R615 R703

548 1121 000. RES 10K OHM 1/4W 1% ........ 5.. R006 R0O07 R602 R603 R617

548 1139 000. RES20KOHM 1/4W 1% ........ 5.. R117 R217 R317 R417 R517

548 1147 000. RES 4.75K OHM 1/4W 1% . ...... 5.. R112 R212 R312 R412 R512

548 1148 000. RES 100K OHM 1/4W 1% ... .... 1.. R604

548 1149 000. RES 150K OHM 1/4W 1% ....... 20 . R101 R102 R106 R107 R201 R202

R206 R207 R301 R302 R306 R307
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R401 R402 R406 R407 R501 R502

R506 R507

548 1158 000. RES 3.92KOHM 1/4W 1% . . ... .. 1.. R606

548 1170 000. RES 200K OHM 1/4W 1% ....... 5.. R110 R210 R310 R410 R510

548 1244 000. RES 619 OHM 1/4W 1% ........ 5. R105 R205 R305 R405 R505

548 1279 000. RES 301 OHM 1/4W 1% ........ 1.. R618

548 2054 000. RES 232 OHM 1/2W 1% ........ 5.. R111 R211 R311 R411 R511

548 2068 000. RES 24.9KOHM 1/4W 1% . .. .. .. 5.. R114 R214 R314 R414 R514

548 2069 000. RES 49.9KOHM 1/4W 1% . . ... .. 6 .. R113 R213 R313 R413 R513 R607

548 2086 000. RES 7.32KOHM 1/4W 1% . . ... .. 5.. R103 R203 R303 R403 R503

548 2132 000. RES 14.7OHM 1/4AW 1% ........ 1. R704

550 0858 000. POT 5K OHM .5W 10% ......... 1.. R605

550 0947 000. POT 1K OHM 1/2W 10% ........ 10 . R104 R115 R204 R215 R304 R315
R404 R415 R504 R515

550 0956 000. POT 2000 OHM 1/2W 10% . ... .. 1.. R610

550 0958 000. POT 10K OHM 1/2W 10% . . ... .. 5.. R109 R209 R309 R409 R509

6100933 000. JUMPER, PWB TEST POINT .... 15. TP001 TP002 TPOO3 TP0O04 TPOO5 TPO06
TPO07 TPOO8 TPO0O9 TP0O10 TPO11 TPO12
TPO013 TP014 TPO15

839 7891 024. SCHEM, COLLECTOR CURRENT O0..

8435123 019. PWB, CURRENT METERINGAND 1 ..

999 2615 001. HARDWARE LIST ............. 1.

Table 7-23. ELECT INSTL MATL TV-60UM - 992 6652 003

HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS

0034010 050. CU, STRAP .020 X 4" ........... 100 FT

080 0201 032. PAINT KIT TOUCH-UP ......... 1..

250 0108 000. CABLE, 12C 22AWG ........... 50 . FT

250 0387 000. CABLE, 6C 20AWG ............ 30. FT

252 0003 000. WIRE, STRD 20AWG WHT ...... 900 FT

252 0005 000. WIRE, STRD 16AWG BRN . ..... 500 FT

252 0006 000. WIRE, STRD 14AWGBLU .. ..... 400 FT

252 0008 000. WIRE, STRD 10AWG GRY ...... 400 FT

255 0006 000. WIRE HV 8AWG 100KVDC . ..... 200 FT

2550024 000. WIRE, HIGH VOLTAGE 12 AWG.. 200 FT

296 0383 000. TUBING, ZIPPER 1-1/2IN .. .. ... 100 FT

3020389000. SCR,10-32X1/2 .............. 32

302 0654 000. SCR,10-32X3 ............... 6 ..

303 0041 000. SCREW, MACH M6-1.0X 12 ..... 32.

306 0018 000. NUT,HEXKEP 10-32 .......... 6 ..

314 0019 000. WASHER, INT-EXT LOCK 10 .... 6..

354 0005 000. TERM LUG RED SPADEG6 ...... 25.

354 0006 000. TERM LUG RED SPADES8 ...... 50 .

354 0015 000. LUG BLUESPADEG ........... 50 .

354 0016 000. LUG BLUESPADES ........... 50 .

354 0027 000. TERM LUG YEL SPADES8 ....... 20 .

354 0245 000. TERM LUG YELRING 10 ....... 10 .

354 0325 000. LUG,.25 RING YEL 12-10AWG ... 20.

354 0325 000. LUG,.25 RING YEL 12-10AWG ... 10.

354 0338000. LUG4RINGRED .............. 40 .

354 0385 000. CONTACT, SOCKET ........... 15.

354 0567 000. TERMINAL3/8RING ........... 10 .
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384 0371 000. RECTIFIERIN4003 ............ 2. CR100 CR101

408 0223 000. SHIELD 15POSITION .......... 1..

432 0357 001. RFRB KIT FOR 432-0357-000.... O.. #WATER MODULE

448 0835 000. LATCH, ASSYENDDISC ....... 1.. PG#MUX LOGIC PLUG

464 0242 000. CHAIN HOIST10FT,1TON ..... 1.. #KLYSTRON

464 0243 000. TOOL, CONT EXTRACTION .. ... 1..

464 0253 000. PLIERS, ZIPPER TUBING ....... 1..

612 0543 000. RECEPTACLE 205205-1 ........ 1.

620 0495000. TERMBNC750HM ........... 1.. J23-VISUAL #FOR PULSER SYNC SIGNAL TERMI-
NATION

629 0052 000. METER, DIGITAL WATER .. ..... 0..

690 0016 000. DUCT SEALANT, PUTTY ....... 2.. BX

817 1593 048. SPACER,CABTIE............. 6 ..

822 0965 119. SHIELD, COLLECTOR LEAD .... 10.

839 7891 086. WIRING DIAG, TV-60UMPWR ... 0..

917 2029 051. CABLE,RF#752 .............. 1.

917 2029 052. CABLE,RF#753 .............. 1.

917 2029 056. CABLE,RF#757 .............. 1..

917 2029 058. CABLE,RF#786 .............. 1..

917 2116 046. CABLE, RF SAMPLE #162 FWD .. 2 ..

917 2116 047. CABLE,RF SAMPLE #163REFL .. 2 ..

917 2248 001. CABLE, HALL SENSORTEST ... 1..

922 0965 091. RETAINER, RFISHIELD ........ 8 ..

9220965 092. SHIELD,RFI .................. 8 ..

922 1144 001. HALL EXTENSION CABLE . ..... 1.

927 4935003. ACCORD ASSY .............. 1. #VIS EX

927 7135001. BOARD, EXTENDER ........... 1.. #PWR SUPPLY DECK

929 9726 134. CABLE, INTERCONNECT ....... 1.. WO007

943 5123 066. LIFT, KLYSTRON .............. 1..

992 3136 001. RMTPWRMETER ............. 1..

992 3660 001. KIT, HARDWARE .............. 1.. MISC HDWR

992 4021 001. TOOLKIT,INSTL .............. 1..

992 4831001. EXTENDERCARD ............. 1.. #VIS EX

992 8167 001. PWB, EXTENDERBD .......... 1.. #LOGIC BOX

992 8183 001. KIT, WATER MODULE CART. . ... 0.. #WATER MODULE

992 8396 001. ASSY, EXTENDER BOARD ..... 1.. #ACC TRAY

992 8456 001. KIT,TUBE INSTL4-CAVMSDC ... 0..

Table 7-24. CABLE, RF #752 - 917 2029 051

HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS

296 0263 000. TUBING, SHRINK 3/8 WHITE .... .2.. FTCUT .6 2PL MARK 752 2PL

618 0211 000. COAX CABLE RG59B, 75 OHM .. 12.1 FT#CUT TO 144" +/- .1

620 1952 000.

STRAIGHT PLUG BNCCRIMP ... 2 .. J016 J022

Table 7-25. CABLE, RF #753 - 917 2029 052

HARRIS P/N

296 0271 000.
618 0221 000.
620 0574 000.
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Table 7-26. CABLE, RF #757 - 917 2029 056

HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
296 0263 000. TUBING, SHRINK 3/8 WHITE .... .2.. FTCUT .6 2PL MARK 757 2PL
618 0230 000. CABLE, COAX,50 OHM ........ 19.4 FT CUT TO 232" +/-.1
620 0676 000. PLUG, TYPENMALE .......... 2..  J001J021
Table 7-27. CABLE, RF #786 - 917 2029 058
HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
296 0263 000. TUBING, SHRINK 3/8 WHITE .... .5.. FTCUT TO .6 2 PL MARK HY1J2 (ONE END)
MARK V3RFIN (ONE END)
618 0230 000. CABLE, COAX,50 OHM ........ 10.1 FT CUT TO 120"+/-.1
620 0676 000. PLUG, TYPENMALE .......... 2.
Table 7-28. CABLE, RF SAMPLE #162 FWD - 917 2116 046
HARRIS P/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
296 0262 000. TUBING, SHRINK 1/4 WHITE .... .4.. FT#CUT TO 1 1/2", 2 PIECESREQD. MARK ONE PIECE
“FWD” MARK THE OTHER PIECE PD-1/AT1.
INSTALL “FWD” AT RT ANGLE END.
618 0051 000. COAX CABLE RG58C,50 OHM .. 6 .. FT#CUT TO 72" +/- .1"
620 0502 000. PLUG BNC UG-88/U ........... 1.
620 0585 000. PLUG ANGLE TYPEN ......... 1..
Table 7-29. CABLE,RF SAMPLE #163 REFL - 917 2116 047
HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
296 0262 000. TUBING, SHRINK 1/4 WHITE .... .4.. FT#CUT TO 1 1/2", 2 PIECESREQD MARK ONE PIECE
“REFL”, THE OTHER “PD-1/J2" INSTALL "REFL"
AT RT ANGLE END.
618 0051 000. COAX CABLE RG58C, 50 OHM .. 6 .. FT#CUT TO 72" +/- 1"
620 0502 000. PLUG BNC UG-88/U ........... 1..
620 0585 000. PLUG ANGLE TYPEN ......... 1.
Table 7-30. RMT PWR METER - 992 3136 001
HARRIS P/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
358 0317 000. PLUG BUTTON .375 HOLE . ..... 1.0.
4240073 000. BUMPER RUBBER 1561 . ....... 4.0
8220240001. WIRINGDIAG ................ 0..
827 7622 001. ENCL., BOTTOM .............. 1.0.
927 7628 001. CABLE RMT CTLBTS5U .. ...... 1.0.
992 3866 001. BASIC CTLASSY ............. 1.0.
Table 7-31. CABLE RMT CTL BT55U - 927 7628 001
HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
827 7628 001. FAB/ASSY INSTR, CABLE ...... 0..
354 0003 000. LUG #10 RING RED 22-18AWG .. 1 ..
296 0264 000. TUBING, SHRINK 1/2 WHITE .... .2.. FT
610 0473 000. PLUG P-3308-CCT ............ 1.0.
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2500222 000. CABLE, 14C 22AWG ........... 18 . FT
296 0260 000. TUBING, SHRINK 3.32 WHITE.... .4.. FT
Table 7-32. BASIC CTL ASSY - 992 3866 001
HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
3020104 000. SCR,6-32X1/4 ............... 5.0.
312 0005 000. WASHER, INT LOCK6 ......... 5.0.
424 0003 000. GROMMET 1/2 MTGDIA........ 1.0.
550 0010 000. POT 100KOHM .5W ........... 1.0. R1
598 0169 000. SWITCH CAP,PB,RED ........ 2.0.
598 0188 000. SW BASE 513-0410-001 ........ 4.0. #S1 #S2 #S3 #S4
598 0195 000. SWITCH CAP, PB, YELL ........ 2.0.
632 0641 000. * METER, PK PWR/VSWR, . ..... 1.0. M1
646 1078 001. PLT, LOGO 2.0LG PLSTC ....... 1..
8135606 020. STUDBRS 10-32X1-5/8 ....... 2.0.
8149584 001. SPACER ..................... 2.0.
8149585001. HANDLE ..................... 1.0.
815 2462 001. PLATE,MTRMTG ............. 1.0.
8153414 001. SPACER,POT ................ 1.0.
928 5981 001. ENC. REMOTE CONTROL . ..... 1.0.
999 2671 001. HARDWARELIST ............. 1..
Table 7-33. VISUAL AMP CAB UM - 992 8095 005
HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
358 0062 000. STUD 85 OVALHEAD .......... 8 ..
358 0410 000. RETAINER 85ALLHDS ........ 8 ..
358 0721 000. RECEPTACLES5CLIP ......... 8 ..
358 1974 000. SPEEDNUT10-32............. 8 ..
402 0020 000. CLIP,FUSE .................. 2.. #EG002
410 0028 000. INSULATOR ROUND NS5W 0432. 6 .. #R039 #R044 #R045
510 0758 000. CAP, .25UF/25KV .5UF/35KV. . . .. 1.. C006
540 1451 000. RES 220.0 OHM 50W 10% ...... 1.. R039
540 1522 000. RES 16.6 OHM 75W 20% ....... 2.. R044 R045
560 0086 000. SPARK GAP 5KV +/-10% . ...... 1.. EG002, # MOTOR POT
6321088 000. MTR PK PWR/VSWR, 4-1/2"S.... 1.. M004
6321159 000. MTR 0-6ADC SC 4-1/2"S ....... 1.. MO005
646 0665 000. INSPECTION LABEL ........... 1..
700 0484 000. LOAD, COAXIAL 1000W ........ 2.. RLOO1 RLO02
8104036 004. CONNPLATE ................. 3..
8150996 001. STRAP .......... ... coiin.. 1.. #GS2
816 2727 002. TRIM STRIP, VISUAL .......... 1..
8299548 006. ANGLE ...................... 6 .. #R039 #R044 #R045
917 2116 019. CABLE,FIBER OPTICS PULSER.. 1.. #F001 #F002
917 2116 020. CABLE,HV VISUAL CABINET .... 1..
922 0965 036. PLATE, LOAD MTG. ........... 4 ..
929 9539 001. RESISTOR CAP ASSY ......... 6 .. #R039 #R044 #R045
939 5212 003. MOTORIZED POT ASSY. ....... 1.. A107
9926998 001. PULSERASSY ................ 1..
992 6999 001. PULSER CONTROLLERASSY ... 1..
992 8403 001. BASIC AMP CABINET .......... 1..
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Table 7-34. CABLE,FIBER OPTICS PULSER -917 2116 019

HARRIS P/N

817 2116 019.
618 0690 000.
612 1275 000.

DESCRIPTION

CADS, FIBER OPT PULSER ... . ..
CABLE, FIBEROPTIC ..........
CONN, FIBER OPTIC,BLUE ... ...

QTY/UM
0..
9.. MR
4..

REF. SYMBOLS/EXPLANATIONS

Table 7-35. CABLE,HV VISUAL CABINET - 917 2116 020

HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
817 2116 020. ASSY INSTR,CADS ........... 0..
2550021 000. WIRE HV #20AWG 40KVDC ... .. 285 FT
354 0669 000. TERM 250 FEM RED 22-18 .. . . .. 4..
354 0004 000. LUG .25 RING RED 22-18AWG ... 4 ..
354 0003 000. LUG #10 RING RED 22-18AWG .. 2 ..
354 0002 000. LUG, #8 RING RED 22-18AWG ... 6 ..
354 0001 000. LUG #6 RING RED 22-18 AWG ... 2 ..
296 0262 000. TUBING, SHRINK 1/4 WHITE .... .7.. FT
255 0024 000. WIRE, HIGH VOLTAGE 12 AWG .. 5.33 FT
354 0325000. LUG,.25 RING YEL 12-10AWG ... 7 ..
3540324 000. LUG #10 RING YEL 12-10AWG ... 3.
296 0263 000. TUBING, SHRINK 3/8 WHITE .... 1.6. FT
Table 7-36. MOTORIZED POT ASSY. - 939 5212 003
HARRIS P/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
614 0127 000. TERM STRIP1TERM .......... 2.
817 2029 087. RUN LIST, MOTORIZED POT .... O ..
8395212 003. ASSY INSTR, MOTORIZED POT.. O ..
839 7891 038. WIRING DIAG, AMP CABINET ... O ..
839 5158 003. MOTOR MTG BASE, ECK ....... 1.
8395159 001. PLATE MOUNTING ............ 1..
436 0061 000. MOTOR, SYNCH1RPM ... ..... 1.. BoO1
939 5895 001. BASE, MOTORIZED POT ....... 1..
8139339 001. CPLG MOTOR POWERSTAT .... 1..  B002
604 0624 000. SW, SPDT ................... 2..  S001S002
574 0156 000. RELAY 12VDC4PDT ........... 2.. K001 K002
4040578 000. SOCKET RELAY, 4PDT ......... 2..  XKO001 XK002
354 0755000. CONTACT, PINGOLD PLATE ... 9..  #J001
612 1240 000. HOUSING, CAP 15 CKT ........ 1.. Jooi
3840357 000. RECTIFIER IN4004 ............ 2..  CRO001CR002
3020133000. SCR,8-32X3/4 ............... 1.. BoO1
813 4999 003. STDOFF 4-40X1/4 1/4 HEX . . . ... 4.
552 0988 000. RHEOSTAT, TANDEM 50K OHM . 1 ..
4240001 000. GROMMET 3/8MTGDIA . ... .... 2.
344 0009 000. SCREW, SET8-32X3/16 ....... 5..
999 2555 001. WIRE/TUBING LIST ............ 1.
Table 7-37. PULSER ASSY - 992 6998 001
HARRIS P/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
310 0001 000. WASHER, FLAT#2 ............ 4..  #SPRINGCLIP
3350017 000. WASHER NYLON .2611D ....... 4..
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350 0048 000. RIVET POP .093X.337 .......... 4 ..

358 2401 000. STANDOFF, HINGED 1/40D .... 3..

410 0028 000. INSULATOR ROUND NS5W 0432. 4 ..

813 4999 030. STDOFF 6-32X1 1/4 HEX ....... 4 ..

839 7740 063. BASE,H.V.PULSER ........... 1..

992 7003 001. H.V.PULSERPCASSY,ECK .... 1..

Table 7-38. H.V. PULSER PC ASSY, ECK - 992 7003 001

HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS

252 0003 000. WIRE, STRD 20AWG WHT ...... 1.7. FT

302 0062 000. SCR,4-40X 125 .............. 4 ..

3020383000. SCR,4-40X1-1/2 ............. 2.

358 0419 000. SPACER, ROLLED 15/16 ....... 4 ..

380 0189 000. XSTR, NPN 2N3904 ............ 3.. Q001 Q002 Q003

380 0527 000. XSTR,TIP120 ................ 1. Q008

380 0682 000. XSTR, POWER MOSFET ....... 4 .. Q004 Q005 Q006 Q007

3820184 000. IC, 340T-5/7805+5VREG ....... 2 .. U007 U009

382 0406 000. IC,MC7812CT ................ 2.. U006 U008

3820774 000. IC74HC14ESD ............... 1.. uoo3

3821131 000. RECEIVER FIBER OPTIC ....... 2 .. U001 U002

3821133 000. IC, TSC-429CPAESD........... 2.. U005 U010

3821134 000. IC,HCPL-2601 ................ 1.. uoo4

384 0205 000. DIODE SILICON 1N914/4148 .... 2.. CRO011 CRO12

384 0665 000. RECT, FW BRIDGE 2A 600V .... 2.. CRO0O16 CRO17

384 0748 000. TRANSZORB, BIPOLAR 90OV .... 4 .. CR006 CR010 CR025 CR029

384 0749 000. TRANZORSB, BIPOLAR 220V ... .. 12 . CRO003 CR004 CR005 CR007 CR008 CR009
CR022 CR023 CR024 CR026 CR027 CR028

384 0799 000. DIODE, BIPOLAR .............. 4 .. CR002 CR014 CR019 CR030

384 0811 000. DIODE, 3W2 2KV PIV .......... 1.. CRO31

386 0078 000. ZENER, 1IN4734A56V ......... 1.. CRO15

386 0137 000. ZENER, 1IN4746A 18V .......... 2 .. CRO001 CR0O18

386 0138 000. ZENER, IN4750A 27V .......... 1.. CR020

404 0673 000. SOCKET8PINDIP(DL) ........ 3.. #U004 #U005 #U010

404 0674 000. SOCKET 14 PINDIP (D-L) ...... 1.. #U003

404 0713 000. HEAT SINK TO-220 CASE . ... .. 2 .. #UO006 #U008

404 0758 000. HEAT SINK FOR TO-220 . ....... 1.. #Q008

472 1641 000. XFMR, ISO 120V 100MA .. ... ... 1.. TOO1

494 0238 000. CHOKERF39UH .............. 1.. LO02

494 0401 000. CHOKERF18.0UH ............ 1.. LOO1

500 0759 000. CAP 100PF500V5% ........... 3.. C011 C012 C033

504 0501 000. CAP .22UFD, 2000WVDC, 10% ... 1 .. C009

506 0246 000. CAP 47UF63V5% ............ 2.. C006 C034

516 0453 000. CAP .1UF 100V 20% X7R ....... 17 . C001 C002 C003 C004 C005 Co07
C010 C014 C019 C021 C023 C024
C025 C026 C027 C028 C035

516 0854 000. CAP 47PF 20% 3KV ........... 3.. C008 C018 C029

522 0565 000. CAP 2200UF 63V 20% .......... 1.. C020

522 0566 000. CAP 100UF 63V 20% ........... 3.. C015 C022 C032

526 0050 000. CAP 1UF35V20% ............. 2 .. C016 C017

540 0298 000. RES39.00HM1IW 5% ......... 1.. R028

540 0327 000. RES 620.0 OHM 1W5% ........ 3.. R001 R029 R0O41

540 0588 000. RES 110.00OHM2W 5% ........ 2 .. R019 R020
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540 0597 000. RES 270.0 OHM 2W 5% ... ..... 4.. RO15R016 R017 R0O18

540 0598 000. RES 300.0 OHM 2W 5% ........ 1.. RO034

540 0673 000. RES 390.0K OHM 2W 5% . ... ... 4..  RO02 R003 R0O30 RO31

540 0676 000. RES 510.0K OHM 2W 5% . ... ... 4 ..  RO04 RO05 R0O32 R0O33

540 0864 000. RES 10.0 OHM 1/4W 5% . . ... ... 5..  RO11R012 R023 R037 R038

540 0895 000. RES 200.0 OHM 1/4W 5% . . .. ... 1.. RO009

540 0902 000. RES 390.0 OHM 1/4W 5% . . .. ... 3..  RO10R013 R047

540 0912 000. RES 1.0K OHM 1/4W 5% .. ... ... 2.. RO08R024

540 0920 000. RES 2.2K OHM 1/4W 5% . .. .. ... 4..  RO06 RO07 R0O25 R026

540 0923 000. RES 3.0K OHM 1/4W 5% .. ... ... 1.. RO036

540 0936 000. RES 10.0K OHM 1/4W 5% . ... ... 7..  R022 R027 R042 R043 R044 R045
R046

548 2180 000. RES 7.5 MEGOHM 5W 5% ... ... 1.. R048

606 0781 000. CB, MAGNETIC2A ............ 1.. CBOO1

610 0933 000. JUMPER, PWB TESTPOINT .... 8..  TP001 TP002 TPOO3F TPOO4F TPOO5F TP0O13
TP014 TP015

610 1066 000. CONN, .25 FASTON PC MOUNT.. 4..  J001J002 JOO3 JOO4

736 0210 000. POWER SUPPLY 1300V 10MA ... 1..  PS001

8220741 051. BRACKET, CIRCUIT BREAKER .. 1 ..

839 7740 050. SCHEM, H.V. PULSER ......... 0..

8434917 022. PWB, H.V.PULSER ............ 1.. PWB0O1

9220995 001. HEATSINK ................... 1..

999 2502 001. HARDWARE LIST ............. 1..

Table 7-39. PULSER CONTROL - 992 6991 001

HARRIS P/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS

358 1214 000. SCREWLOCK, FEMALE ........ 1..  #J005

358 2827 000. SPACER, LED MOUNT .25LG ... 8..  #CRO003 #CR007 #CR027 #CR034

3800189 000. XSTR,NPN2N3904 ............ 6.. Q001 Q002 Q003 Q004 Q007 Q009

3800190 000. XSTR, PNP 2N3906 ............ 3.. Q005 Q006 Q008

3820088 000. IC, 74121 .................... 1.. U009

3820184 000. IC, 340T-5/7805 +5V REG . ...... 1.. U007

3820581000. IC,74LS123 .................. 2.. U001 U002

3820769 000. IC 74HCO2ESD ............... 2.. U004 U006

3820789000. IC74HC132ESD .............. 2.. U003 U005

3821033 000. IC,4060B .................... 1.. U008

3821132000. TRANSMITTER FIBEROPTIC ... 2..  CR002 CR037

3840205 000. DIODE SILICON 1N914/4148 .... 9..  CRO001 CR004 CRO0O5 CRO06 CRO11 CR025
CR026 CR032 CR033

3840253 000. RECTIFIER IN4007 ............ 18.  CR009 CR010 CR0O13 CR014 CRO15 CRO16
CR017 CR0O18 CR0O19 CR020 CR021 CR022
CR023 CR024 CR028 CR029 CR035 CR036

3840610000. LED, GREEN ................. 2 CR007 CR034

3840611000. LED,RED .................... 2..  CR003 CR027

386 0078 000. ZENER, IN4734A56V ......... 1.. CRO08

404 0674 000. SOCKET 14 PINDIP (D-L) ...... 5..  #U003 #U004 #U005 #U006 #U009

404 0675 000. SOCKETIC 16 CONT .......... 5..  #U001 #U002 #U008 #K001 #K002

4442774 000. XTAL3.6864MHZ ............. 1.. Yo01

500 0804 000. CAP 10PF 500V +/-5PF ........ 1.. Co010

500 0806 000. CAP 15PF 500V 5% . ........... 1.. C022

500 0812 000. CAP 30PF 500V 5% ............ 1.. C023

500 0817 000. CAP 47PF 500V 5% ............ 4..  C001CO002 C003 CO04
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500 0903 000.
506 0245 000.
516 0453 000.

522 0524 000.
522 0550 000.
526 0050 000.
540 0041 000.
540 0042 000.
540 0317 000.
540 0319 000.
540 0888 000.
540 0900 000.

5400912 000.
540 0916 000.
540 0928 000.
540 0936 000.
540 0940 000.
540 0944 000.

540 0949 000.
540 0953 000.
540 0976 000.
540 0990 000.
540 1008 000.
550 0959 000.
560 0078 000.
578 0022 000.
578 0023 000.
604 0903 000.
610 0899 000.
610 0948 000.
612 1184 000.
612 1268 000.
839 7740 036.
843 4917 014.

CAP 2700PF 500V 5% ..........
CAP 33UF63V5% ............
CAP .1UF 100V 20% X7R .......

CAP10UF25V30% ...........
CAP 100U 25V ELECTROLYTIC . .
CAP1UF35V20% .............
RES 470 OHM 1/2W5% ........
RES 510.0 OHM 1/2W 5% . ......
RES 2400 OHM 1IW 5% ........
RES 300.0OHM 1IW 5% ........
RES 100 OHM 1/4W 5% ........
RES 330.0 OHM 1/4W 5% . ......

RES 1.0KOHM 1/4W 5% . ... ....
RES 1.5K OHM 1/4W 5% . ... ....
RES 47K OHM 1/4W 5% . . ... ...
RES 10.0K OHM 1/4W 5% . ......
RES 15K OHM 1/4W 5% ........
RES 22.0K OHM 1/4W 5% . ... ...

RES 36.0K OHM 1/4W 5% . ......
RES 51.0K OHM 1/4W 5% .. .....
RES 470.0K OHM 1/4W 5% . . . ...
RES 1.8M OHM 1/4W 5% .......
RES 10.0M OHM 1/4W 5% . .....
POT 20KOHM 1/2W 10% . . .....
RES, SAFETY3.30HM .........
RLY 12V DPDT LATCHING . .....
RLY, 12V DPDT ...............
SWITCH, TGL SPDT MOM OFF ..
HEADER 3 PIN RT ANGLE ......
PLUG 25 CONT D RT ANG PC . ..
JUMPER .1"CENTERS .........
RECEPTACLE RT ANG BNC .. ..
SCHEM, PULSER CONTROL .. ..
PWB, PULSER CONTROL ......

C025

C012

C005 C006 C007 C008 C011 C0O15
C016 C019 C024 C026

Cco18

C017 C027

C009

R030 R0O47

R049

RO13

RO53

R020 R038 R0O39

R001 R002 R016 R028 R029 R035
RO37

R007 RO08 R014 R044

R009 R010 RO55

R0O11 RO25

R0O05 R006 R052

R024

R015 R017 R018 R019 R031 R034
R036 R042 R043 R045 R046 R048
R023

R040 R0O41

R027

R026

R050

R003 R004 RO51

R054

K002

K001

S001 S002

J001 JO02

JO05

PO01 P002

JO03 JO04

PWB1

Table 7-40. BASIC AMP CABINET - 992 8403 001

HARRIS P/N

051 0001 017.
053 0100 056.
300 1571 000.
357 0071 000.
358 0002 000.
358 0004 000.

358 0499 000.
358 2375 000.
358 2426 000.
358 2772 000.

DESCRIPTION
* ADHESIVE, LIQUID NAILS .. ...
METAL SWITCHBOX ..........
SCR,8-32X1-1/4 .............
SCREW 10-32X1/2 ...........
BRACKET RESISTOR MTG .....
BRACKET RESISTOR MTG .. ...

CLAMP,HOSE ................
BUSHING, TEFLON . ...........
PLUG, WHITE2"HOLE .........
STANDOFF 6-32 X3/4 .........

ECN 40042: Rev. P: 08-19-96
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QTY/UM

#PS2R1 #PS2R2 #PS2R3

2#R023 2#R024 2#R025 2#R026 2#R027 2#R028
2#R029 2#R030 2#R031 2#R032 2#R033 2#R034

2#R001 2#R002 2#R003
#BREAKAWAY

#TB002
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358 3109 000.
358 3109 000.
358 3111 000.
358 3133 000.
358 3188 000.
359 0179 000.
3800125 000.
384 0284 000.
384 0340 000.
384 0431 000.
384 0466 000.

384 0628 000.
384 0667 000.
384 0694 000.

384 0695 000.

384 0702 000.
384 0719 000.
386 0106 000.
396 0012 000.
396 0183 000.
398 0183 000.
398 0368 000.
402 0001 000.
402 0107 000.
402 0130 000.
402 0179 000.
404 0016 000.
404 0018 000.
404 0578 000.
406 0411 000.
406 0441 000.
410 0016 000.
410 0027 000.
410 0028 000.
424 0007 000.
424 0009 000.
424 0015 000.
424 0018 000.
424 0025 000.
424 0586 000.
430 0024 000.
430 0084 000.
432 0362 000.
436 0294 000.
448 0224 000.
448 0495 000.
448 0869 000.
448 0906 000.
448 0955 000.
472 0092 000.

7-26

STUD,BRS8-32X1 ...........
STUD,BRS8-32X1 ...........
STUD,BRS 8-32 X 1-1/2 ........

STUD, BRS 1/4-20 X 1-1/2

SPACER,RD .50D X.75LG, #6. . . .
CONNECTOR MALE 268-N ... ...
XSTR,NPN 2N4401 . ...........
DIODE 10D4/1IN2070 ...........

RECT, 1N1188RA

RECT. 1N4001

RECT., IN1188A

RECT 1N3289/1IN3289A ........
RECTIFIER IN3289R ..........
LED RED CART 12V ...........

LED GREEN CART 12V ........

RECT FW BRIDGE 600V 35A . ...
TRANSZORB 1IN6373 5V 5W . ...
ZENER, IN4737 75V ..........
LAMP, 6W 115-125V ...........
LAMP, 14V .08A382 ...........
FUSE,1 TIME CART 15A 250V ...
FUSE, CART 2A 600V ..........
CLIP, FUSE 1.062 60A 600V .. ...

CLIP, FUSE 9/16

FUSE HOLDER, 3POLE ........
FUSE BLOCK 1P 30A - 250V ....
SOCKET TUBE 8 PIN OCTAL .. ..
SOCKETTUBE 11PIN .........
SOCKET RELAY, 4PDT .........

LIGHT, INDICATOR
LIGHT, INDICATOR BASE

INSULATOR ROUND NS5W 0308.
INSULATOR ROUND NS5W 0424.
INSULATOR ROUND NS5W 0432.
GROMMET 13/16 MTG DI .. ... ..
GROMMET 1-3/8 MTG DI .......
GROMMET 1/2MTGDIA . .......
GROMMET 1-1/2MTG DI .......
GROMMET 1/2MTGDIA . .......

HOSE BLACK 2" ID
FAN 115V 50/60HZ

FINGER GUARD 476646 ........
WHEEL, BLOWER FWD CURVE .
MOTOR 1/2 HP 50/60 HZ 3PH.. . ..

HANDLE ALUM
LATCH, SPRING

AIRFILTER20X25X .88 .......
HINGE DOOR POSITIONING . ...
LATCH, VISEACTION ..........
TRANSFORMERFIL ...........

#TB034
#C005

#B004 #B005
#5014

Q001 #FRONT DOOR

CR103

PS1CR004, PS1CR005 PS1CR006
CR100 CR101 CR102 CR104 CR107
PS1CR001 PS1CR002 PS1CR003 CR0O05

CRO003 CR004
CRO001 CR002

DS014 DS015 DS016 DS017 DS018 DS019
DS022 DS023 DS024 DS025 DS026 DS027

DS028 DS029 DS030

DS001 DS002 DS003 DS004 DS007 DS008

DS009 DS011 DS020

PS2CR1
CRO06
CR106
A013

A009 A010 A011 AO12

PS1F4

PS1F1, PS1F2, PS1F3

#GND HOOKS

#PS1F1, PS1F2, PS1F3

PS1XF4
XKO007

XK006

XK004 XK008
XA013

B002 B0O0O3
#B002 #B003

#B001

#REAR DOOR
#REAR DOOR
TOO06

888-2326-002
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472 0680 000.
4720681 000.
472 1620 000.
472 1687 000.
472 1696 000.
474 0125 000.
474 0129 000.
516 0081 000.
516 0439 000.
516 0516 000.
524 0352 000.
524 0360 000.
524 0361 000.
530 0092 000.

540 0611 000.
540 0936 000.
540 1199 000.
540 1226 000.
540 1388 000.
540 1439 000.
542 0054 000.
542 0060 000.
542 0455 000.
542 1165 000.
542 1582 000.

542 1599 000.
550 0073 000.
552 0820 000.
556 0049 000.
560 0035 000.
560 0084 000.
560 0087 000.
574 0156 000.
574 0157 000.
574 0198 000.
574 0199 000.
598 0169 000.
598 0170 000.
598 0188 000.
598 0195 000.
604 0450 000.
604 0990 000.
604 0991 000.
604 1005 000.
604 1026 000.
606 0176 000.
612 0311 000.
612 0312 000.
612 0412 000.
614 0012 000.
614 0047 000.
614 0048 000.

XFMR, PLT, 815-0558-001 ......
XFMR, PLT, 815-0559-001 ......
XFMR, FIL11.1V 30.5A ........
XFMR, PWR, 817-2151-001 .....
XFMR, PWR 16V CT @ 25A .. ...
VARIABLE XFMR 1.2KVA5A . ...
XFMR, VARIABLE .............
CAP, DISC .01UF 1KV 20% . . .. ..
CAP 2700PF 40KV .. ...........
CAP 1UF100V20% ............
CAP 37000UF 75WVDC ........
CAP 18000 UF 200VDC . ........
CAP 76,000UF 40WVDC ........
BRACKET, CAP,3"ID ..........

RES 1.0OKOHM2W 5% .........
RES 10.0K OHM 1/4W 5% .. .....
RES 3.3KOHM 75W 10% .......
RES 2.5 OHM 275W 10% .......
RES 30.0 OHM 100W 20% . .....
RES 50.0 OHM 75W 20% .......
RES 10 OHM 5% 12W ..........
RES 100 OHM 5% 12W . ........
RES 150 OHM 5% 225W .. ......
RES .1 OHM 300W ............
* RES 100K OHM 100W 5% .. ...

RESISTOR 0.15 OHM 35W ... ...
POT, 100KOHM 2W ...........
POT, WW.1000OHM . .........
PAD, FXD50OHM6DB ........
MOV 4500A 35J 130 VAC .......
POSISTOR, 80HM, 140V .......
SPARK GAP 34KV W/O KR GAS. .
RELAY 12VDC 4PDT ...........
RLY ACCTL4POLE ...........
RELAY 120VAC . ..............
RELAY 12VDC 2VA/1L.2W ... ...
SWITCH CAP,PB,RED ........
SWITCH CAP,PB,GR ..........
SW BASE 513-0410-001 ........
SWITCH CAP, PB, YELL ........
SW, PRECISION DPDT .........
SW,PBSPDT ................
SW, PB, MOM, SPDT ..........
SW,AIRPRESSURE ...........
SW DPDT 15A 125/250 VAC . . . ..
CIRCUIT BREAKER7A .........
JACK TEST POINT, BLK ........
JACK TESTPOINTWH .........
RECP DUPLEX OUTLET ........
TERMBD12TERM ............
TERMBD3TERM .............
TERMBD4TERM .............

ECN 40042: Rev. P: 08-19-96
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T002

TOO1

TOO04

TOO7

PS2T1

TOO03

TOO05

C001 C002 C003 C004 C007
C005

C008

PS2C1 PS2C2

PS1C6 - PS1011

C001 #DC FIL.

#PS2C001 #PS2C002 #DCFILC001

R040

R050

R035 R036 R0O37 R038
R043

R001 RO02 R0O03

R041

R042

PS1R1 PS1R2

R0O03

R023 R024 R025 R026 R027 R028
R029 R030 R0O31 R032 R034
PS2R1 PS2R2 PS2R3

R014 #PWR MTR ADJ

R0O17 # MAG ADJ

ATO01

RV001 RV002 RV003 RV004
R004

EGO001

K004 K008

K005 #FIL CONTACTOR
K006 #MAG SUPPLY

K007

S001 S002 S003 S004 S005

S018

S008

S009 S006 S007
S014

S010

CB001

TP002

TPOO1

TB002

TBOO07

888-2326-002
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614 0049 000.
614 0092 000.
614 0093 000.
614 0100 000.
614 0128 000.
614 0154 000.
614 0162 000.
614 0233 000.
614 0525 000.
614 0691 000.
614 0693 000.
620 0305 000.
632 1086 000.
632 1092 000.
632 1132 000.
632 1143 000.
636 0036 000.
638 0021 000.
646 0569 000.
646 1253 000.
646 1254 000.

646 1290 000.
650 0028 000.
736 0012 000.
810 2264 001.
813 4999 027.
813 5000 026.
813 5000 030.
8135011 049.
813 5019 051.
813 5019 057.
8135078 018.
813 5606 015.
8135613 003.
8150936 001.
8151834 001.
8152015 001.
815 2016 001.
8152017 001.
815 3001 001.
8155342 001.
8155343 001.
8155713 001.
8155714 001.
816 7304 001.
817 1460 033.
817 1460 034.
817 2116 017.
822 0001 001.
822 0741 016.
822 0965 047.
822 0965 053.
822 0965 054.

7-28

TERM BD 5 TERM
TERM BD 2 TERM
TERM BD 3 TERM
TERM BD 10 TERM

TERM STRIP1LTTERM .......
TERM STRIP6 TERM ..........
TERM STRIP6 TERM ..........

TERM BD 12 TERM

JUMPER TYPE 600-J ..........

TERM BD 15 TERM
TERM BD 4 TERM

ADAPTOR,RT ANGLE UG-27B/U .
MTR 0-30KV, 4-1/2",S ..........
MTR 0-10VDC, 4-1/2",S ........
MTR 0-15 ADC, 4-1/2",S ... .....
MTR 0-200MA, 4-1/2",S ........
METER, ELAPSED TIME 60HZ . . .

SH, 30A 100MV

LABEL 814-2939-001 ...........

LABEL H-139 ...
LABEL H-140 ...

LABEL VSWR DISCONNECT WAR 1 ..

KNOB RD SKIRT 1.135"DIA .. ...
BRD SMALL CIRCUITRY .......

LOCKING PLATE

STDOFF 6-32X5/8 1/4 HEX . . .. ..
STDOFF 8-32X1/2 5/16 HEX . .. ..
STDOFF 8-32X1 5/16 HEX .. ....
STDOFF 1"LG#10-32 ..........
STDOFF 10-32X1-1/21/2H . ... ..
STDOFF 10-32X3 1/2 HEX .. ....

SPACER .......

STUDBRS 10-32 X 1-1/4 .......

STUD, 8-32 X 1/2

BAR, TAPPING

STRAP,GND ...

STRAP, CONNECTING (LONG) . .
STRAP, CONNECTING .........
STRAP, CONNECTING (SHORT) .

STRIP, TRIM SIDE
BLOCK, HINGE

BLOCK, PIVOT

STRAP ........
STRAP ........
DIODE MTG. BRKT
ROD, LATCHING

BRKT, LOWER CTLARM .......
RUNNING LIST, AMPLCAB .. ...

BRKT, DIODE . ..
METER WINDOW

BLOCK LOCK MOUNT .........

SWITCH HANDLE
SWITCH WINDOW

PS2TB1
TB034

PS1TB012, TBOO6

TBO11
TS001 #R040

TS003 #FRONT DR

TBO01

TBO003 TB004
TBO05

M002
MO006
M001
M003
MO007
PS1R003

#B002 #B003

#REAR CAB SIDE PANELS, KLYSTRON CART

SHIELD

#TB034

#R040

#USE WITH SHORTING SW.

#CRO005

888-2326-002
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822 0965 055. SWITCHWINDOW ............. 1..

8220965 064. SWITCHSTOP ................ 1..

822 0965 065. STDOFF .5X .56 X.281 ........ 8 ..

822 0965 073. RETAINER, HONEYCOMB . ... .. 6 ..

827 4247001. BRACKET ........ ...t 11.

827 5744 001. BRACKET, RELAY ............. 1..

827 5749 001. BRACKET, METER ............ 1..
8275754001. BLOCK .......... ... .ot 1..

827 6064 001. STRAP,GND ................. 1..

827 6226 001. BRACKET,GND SW ........... 1.. #S0018
8276893001. PLATE .......... ... cvvnn.. 2..
8278069001. TRIM,STRIP ................. 2 ..

8279898 001. HINGE, METER PANEL ......... 1..

8279903 001. LINK, METER PANEL .......... 1..

827 9904 001. LINK, METERPANEL .......... 1..

8299135 173. BRACKET, AIR SWITCHMTG. ... 1..

829 9434 006. BRACKET, SPARKGAP ........ 1.. #EGO001 #R022 #C005
829 9440 023. BRACKET,POTR14&R16 ..... 1.. #R014
829 9440 036. HINGE,INNERDOOR .......... 1..

829 9440 070. GLASS, METERPNL ........... 1..

8299440 074. PLATE,LATCHFILLER ......... 2 ..

8299440 075. PLATE,LTFILLER ............. 1..

8299440 076. PLATE,RTFILLER ............ 1..

8299548 006. ANGLE ...................... 2 .. #R022
829 9946 001. HEATSINK, DC FIL PWR SUPP... 2..

8396816 134. PLATEMTRMTG ............. 1..

8396816 135. TRIMMTRPANEL ............. 1..
8396816158. ARCSHIELD ................. 1..

8397070 001. PLATE, HEATSINK MOUNT ..... 1..

839 7740 117. SCHEM, MAGNET CURRENT ... 0..

8397799 001. COVER, SAFETY .............. 1.. #TB002
8397891 035. SWITCH MTG ANGLE .......... 1.. #S-11
839 7891 038. WIRING DIAG, AMP CABINET ... O0..
8397891041. REARACCESSPNL ........... 1..

839 7891 058. WIRING DIAGRAM, 120KW ... .. 0..

839 7891 087. FUNCTION DIAG, CONTLOGIC .. O0..
839 7891 136. WIRING DIAG, HV MOUNTING ... 0..

8397891142. GNDSTRAP . ................. 1..
8397891143. GNDSTRAP . ................. 1..
8435123021. SWITCHPLATE ............... 1..

914 9322 001. RECPTCOVERMOD .......... 1..

9150943 001. SWITCH, MODIFIED ........... 1.. S016
9150943 003. ROTARY SWITCH ............. 1.. S012
9151842 003. STUDTERMINAL .............. 1..

917 2029 008. KNOB MODIFICATION ......... 1.. #T003
917 2029 086. STUD 3/8-16X5" #BREAKAWAY .. 3 ..

917 2116 021. CABLES, HV-JUMPERS AMP .... 1..

917 2116 022. BASICAMP CABLE ............ 1..

917 2116 031. CABLE,CAPRACK ............ 1..

922 0965 003. INLETVENTURI............... 1..

922 0965 017. BRACKET, RESISTOR MTG. .... 6..

922 0965 023. PLATE, RESISTOR MTG. ....... 2 ..

922 0965 024. PLATE, RESISTOR MTG. ....... 2..

922 0965 025. PLATE, RESISTOR MTG. ....... 2 ..
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922 0965 030.
922 0965 037.
922 0965 045.
922 0965 066 .
922 0965 068.
922 0965 075.
922 0965 096.
922 0965 130.
922 0965 131.
922 0965 140.
922 0965 142.
922 0965 148.
922 0965 151.
922 0965 158.
922 0965 159.
922 0965 160.
922 0965 166.
922 0965 167 .
922 0965 168.
922 0965 172.
922 0965 206.
922 0965 216.
9221180 001.
928 5360 001.
929 9440 020.
929 9440 059.
929 9539 001.
929 9935 001.
929 9935 002.
938 4203 001.
938 4313 002.
939 7891 011.
939 7891 019.
939 7891 029.
939 7891 033.
939 7891 130.
939 7891 152.
939 7891 182.
939 7891 183.
939 7891 185.
939 7891 192.
939 7891 193.
939 7891 200.
939 7891 208.
939 7891 209.
939 7891 210.
939 7891 211.
939 7891 212.
939 7891 213.
943 4524 002.
943 5123 001.
943 5123 002.
9435123 108.
943 5123 110.
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STIFFNER, MOTOR FRAME . . . ..
ASSY., HOSE MTG. PLATE .....

END BLOCK . . ..
SHIM, LOCK . . ..
BRKT, LAMP ...
NUT PLATE . ...

PLATE, RESISTORMTG . .......

PLATE, LOCK MTG
SHIM, LOCK . . ..
HINGE ........

HONEYCOMB, AIRDUCT .......
INSULATION, REAR DOOR .....
WINDOW, SIDE PANEL ECK . ...

GND STRAP . . ..
GND STRAP . . ..
GROUND STRAP

PLATE, LINE SUPPORT ........

RING, MTG. . ...
RING, RETAINER

TUBE, AIRSWITCH . ...........
STRAP, CAPACITOR ..........
CONTACT ASSEMBLY .........

SAFETY COVER
CABLE ASSEMBLY

PLATE, BACK MTRPNL ........

CABLE ........

RESISTOR CAP ASSY .........
WIRE ASSY, DC FIL PWR SUP. ..
WIRE ASSY, DC FIL PWR SUP. ..
GROUND HOOKS ASSY ........

PANEL, RELAY

BOARD, RESISTOR MTG. ......
FRAME, MOTOR MTG. .........

LOCK BRACKET
SWITCH .......

PLATE, DEGAUSSING CIRCUIT . .

GROUND STRAP
BACKING PLATE

DOOR, TUNING ACCESS .......
ANGLE, SWITCH MTG. .........
BRACKET, DETECTOR MTG.

GROUND STRAP

CHASSIS, REFOCUSPS .......
SHIELD, RIGHT SIDE ..........
SHIELD, LEFTSIDE ...........

SHIELD, REAR

ANGLE, SHIELD MTG ..........
PLATE, REAR ACCESS PANEL ..
BRACKET, CAPACITOR MTG. ...

CAP RACK ASSY
PANEL, METER

DOOR, FRONT AMP CABINET . ..
ASSY, SIDE ACCESS PANEL . . ..
ASSY, SIDE ACCESS PANEL . . ..

BREAKAWAY LINE
BREAKAWAY LINE
BREAKAWAY LINE

#C006 - CO11

#TB034

#CAPACITOR BANK

#R022

#S-11

#PS002

#C006 - CO11

888-2326-002
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9435123 111. SWITCHCOVER .............. 2.
9435123 112. REARDOOR ................. 1..
9435123 113. PLATE, REARDOOR .......... 1..
9435123 114. SCROLL, BLOWER ............ 1..
9435123 115. PLATE,AIRDUCT ............. 1..
9435123 120. BOARD, RESISTORMTG. ...... 1..
952 6464 002. CABINETASSY ............... 1..
952 9155 002. PANELDIVIDER .............. 1..
9529175 018. CABINET, EXT KLYSTRON ... .. 1..
952 9175019. REAR PLATE, AIRDUCT ....... 1..
952 9175 020. FRONT PLATE, AIRDUCT ...... 1..
992 2830 002. ARC DETECTORASSY ........ 1..
992 2846 002. CONTROL CIRCUIT ASSY ... ... 1..
992 5641 003. MAGNETIC OVLD ASSY ........ 2..  PCO06 PC008
992 6108 001. AUX DIODE ASSY ............. 1..
992 6521 004. PEAK DETECTOR-UHF TV ...... 1.. PDOO01
992 6997 002. IONPUMPASSY .............. 1..
992 8226 002. ASSEMBLY, HALL SENSOR ... . .. 5..  MT001-MT005
992 8402 001. FILTER, COLLECTORLEAD..... 1..
992 8504 001. ASSY, METER MULTIPLIERBD .. 1..
999 2635 002. WIRE/TUBING LIST ............ 1..
999 2636 002. HARDWARE LIST ............. 1..
Table 7-41. CABLES, HV-JUMPERS AMP - 917 2116 021
HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
817 2116 021. ASSY INSTR,CADS ........... 0..
2550006 000. WIRE HV 8AWG 100KVDC . ... .. 423 FT
296 0271 000. TUBING, SHRINK 3/4 WHITE .... 2.3125...... FT
3540292 000. LUG #10 RING U/INS 6-5AWG. ... 7 ..
2550021 000. WIRE HV #20AWG 40KVDC ... .. 25. FT
354 0578 000. TERMINAL 1/4RING ........... 5..
618 0221 000. 1/2" COAX CABLE, FSJ450B .... 9.. FT
2550024 000. WIRE, HIGH VOLTAGE 12 AWG .. 39.4 FT
620 0574 000. PLUG, MALE TYPE N, 44ASW ... 4 ..
354 0004 000. LUG .25 RING RED 22-18AWG ... 1 ..
354 0002 000. LUG, #8 RING RED 22-18AWG ... 6 ..
354 0003 000. LUG #10 RING RED 22-18AWG .. 5 ..
296 0262 000. TUBING, SHRINK 1/4 WHITE .... .83. FT
3540324 000. LUG #10 RING YEL 12-10AWG ... 12.
3540325 000. LUG,.25 RING YEL 12-10AWG ... 6 ..
296 0263 000. TUBING, SHRINK 3/8 WHITE .... 1.92 FT
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Table 7-42. BASIC AMP CABLE - 917 2116 022

HARRIS P/N

252 0003 000.
252 0007 000.
817 2116 022.
8529175 005.
252 0002 000.
252 0006 000.
252 0008 000.
618 0705 000.
610 1019 000.

354 0001 000.
354 0002 000.
354 0003 000.
2500471 000.
354 0325 000.
253 0059 000.
354 0323 000.
354 0010 000.
252 0374 000.
354 0005 000.
354 0026 000.
354 0015 000.
354 0027 000.
354 0756 000.
354 0755 000.
612 1240 000.
354 0292 000.
296 0265 000.
296 0253 000.
612 1336 000.
356 0238 000.
354 0252 000.
354 0669 000.
296 0261 000.
354 0007 000.
354 0017 000.
610 1018 000.
296 0262 000.
252 0057 000.
299 0010 000.
612 0536 000.
354 0689 000.
620 1913 000.
296 0263 000.
406 0491 000.

612 0544 000.
354 0385 000.
618 0211 000.

7-32

DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS

WIRE, STRD 20AWG WHT ...... 1667 FT

WIRE, STRD 12AWG BLK . ... ... 69 . FT

CADS,BASICAMPCAB ........ 0..

CABLE LAYOUT, AMPLCAB .... O0..

WIRE, STRD 22AWG GRN .. .... 207 FT

WIRE, STRD 14AWGBLU . ...... 135 FT

WIRE, STRD 10AWG GRY ...... 72 . FT

COAX CABLE,RG316/U 50 OHM.. 153 FT

HOUSING, PLUG 15CKT ....... 9. P0O01 P0O02 POO5 P0O06 POO7 PO0O8

LUG #6 RING RED 22-18 AWG ... 6 ..
LUG, #8 RING RED 22-18AWG ... 8 ..

LUG #10 RING RED 22-18AWG .. 30.
CABLE 10 COND 22AWG .. ..... 23.
LUG,.25 RING YEL 12-10AWG ... 7 ..
CABLE, 2C 22AWG AUDIO . ... .. 9.1.
LUG #8 RING YEL 12-10AWG ... 1..

LUG #10 RING BLU 16-14AWG... 2..
CABLE, WELDING 6AWG 600V .. 3..

TERM LUG RED SPADEG ...... 90 .
LUG YELSPADE 10 ........... 20 .
LUG BLUESPADEG ........... 14 .

TERM LUG YEL SPADES8 .. ..... 4 ..
CONTACT,SOCKET GOLD PLATE
CONTACT, PIN GOLD PLATE ...
HOUSING, CAP 15CKT ........ 4
LUG #10 RING U/INS 6-5AWG. ... 2
TUBING, SHRINK 1/16 WHITE. ... .7..
TUBING, SHRINK 3/16 WHITE. ... 1..
CONN, STRAIGHT4PINFEM. ... 1
CABLE CLAMP,SIZE 16 SHELL. .. 1
TERM 250 FEM BLU 16-14 1
TERM 250 FEM RED 22-18 . .. ... 7 ..
TUBING, SHRINK 1/8 WHITE .... .5..

LUG RED SPADE10 ........... 6 ..
LUG BLUE SPADE 10 .......... 6.

HOUSING, PLUG9CKT ........ 2 ..
TUBING, SHRINK 1/4 WHITE .... .2..
WIRE, NYLON 24AWG WHT .. ... 1..
SPIRAL PLASTICWRAP . ....... 10 .
RECP 09-50-3031 ............. 5..
TERM, 18-24 AWG CRIMP ...... 15.
PLUG, STRAIGHTBNC ......... 5..
TUBING, SHRINK 3/8 WHITE .... .5..
PLUG WIRING FOR LED CART .. 24.
RECEPTACLE 205207-1 ........ 1..
CONTACT, SOCKET ........... 18 .

COAX CABLE RG59B, 75 OHM .. 27 .

888-2326-002

PO09 P014 P021

FT

FT

FT

JO01 JO10 JO11 Jo12

FT
FT
J005
#3005

FT

P015 P024
FT
FT
FT

FT
XDS001 XDS002 XDS003 XDS004 XDS007 XDS008
XDS009 XDS011 XDS014 XDS015 XDS016 XDS017
XDS018 XDS019 XDS020 XDS022 XDS023 XDS024
XDS025 XDS026 XDS027 XDS028 XDS029 XDS030
P019
#P019

FT
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620 1958 000.
620 1963 000.
612 1325 000.
354 0016 000.
354 0324 000.
354 0004 000.
354 0011 000.
296 0020 000.
354 0008 000.
354 0764 000.
354 0006 000.
354 0265 000.
358 3267 000.
356 0042 000.
358 1213 000.

PLUG, BNC RIGHT ANGLE . ... .. 2.. P024 P025
JACK, BNC BULKHEAD ........ 2.. J022 J023
CONNECTOR, 7 PIN FEMALE ... 1.. J0o4

LUG BLUESPADES8 ........... 5..

LUG #10 RING YEL 12-10AWG... 5..
LUG .25 RING RED 22-18AWG ... 8 ..
LUGBLUERING .25 ........... 1..
PLASTIC TUBE 3BAWG CLEAR ... 2.. FT
LUG #6 RING BLUE 16-14AWG. .. 5..

TERM, 110 FEM 16-14 ......... 2 ..

TERM LUG RED SPADE S8 ...... 9..
SPLICEWIRE22TO 18 ........ 2 ..

BUSHING, RUBBER ........... 2.. #J004 #J005
CBL CLAMP AN 305710 ........ 1.. #J004
RETAINER KIT, MALE SCREW .. 2 .. #E8

Table 7-43. CABLE, CAP RACK -917 2116 031

HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
817 2116 031. CADS,CAPRACK ............. 0..

8435123 046. CABLE LAYOUT .............. 0..

252 0003 000. WIRE, STRD 20AWG WHT ...... 10.6 FT

252 0008 000. WIRE, STRD 10AWG GRY ...... 9.4. FT

354 0006 000. TERM LUG RED SPADE S8 ...... 10 .

354 0007 000. LUGRED SPADE10 ........... 6 ..

354 0027 000. TERM LUG YEL SPADES8 ....... 2..

354 0325 000. LUG,.25 RING YEL 12-10AWG ... 12.

354 0004 000. LUG .25 RING RED 22-18AWG ... 2 ..

354 0324 000. LUG #10 RING YEL 12-10AWG ... 4 ..

354 0002 000. LUG, #8 RING RED 22-18AWG ... 4 ..

354 0026 000. LUG YELSPADE 10 ........... 2..

Table 7-44. GROUND HOOKS ASSY - 938 4203 001

HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
838 4203 001. ASSY INSTR, GROUND HOOK .. O0..

8147796 002. HANDLE ..................... 1..

814 7917 001. HOOK, 1/2INRADIUS .......... 1..

354 0287 000. LUG #10 RING N/INS 7-9AWG. ... 2.0.

296 0019 000. PLASTIC TUBE 4AWG CLEAR ... 4.1. FT

254 0017 000. WIRE, ROPE 10AWG .......... 42. FT

306 0006 000. NUT,HEX10-32............... 2 ..

312 0007 000. WASHER, INTLOCK 10 ........ 1..

308 0007 000. 10 FLAT WASHER BRASS . ..... 1..

312 0049 000. WASHER, SPLIT-LOCK 10 ...... 1..
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Table 7-45. ARC DETECTOR ASSY - 992 2830 002

HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS

354 0755 000. CONTACT, PIN GOLD PLATE ... 12. #P016 #P017 BAG WITH UNIT FOR
CUSTOMER INSTALLATION

550 0015 000. POT 5.0 MEGOHM .5W ......... 2.. R001 R002

610 1018 000. HOUSING, PLUG9CKT ........ 2.. P016 PO17 #BAG WITH UNIT FOR
CUSTOMER INSTALLATION

612 1239 000. HOUSING, CAP9CKT ......... 3.. JO01 JO02 JO03

8148852001. PLATE .......... ... .. ... ... 1..

817 2029 002. WIRE LIST, ARC DETECTOR .... O..

822 0741 005. ENCLOSURE ARC DETECTOR .. 1..

839 7740 001. SCHEM, ARC DETECTOR ...... 0..

922 0741 001. FRONT PLATE ASSY .......... 1..

9922831001. PCBOARD ................... 2.. PCO001 PC002

999 2499 001. HARDWARE LIST ............. 1..

999 2500 001. W/TUBINGLIST ............... 1..

Table 7-46. PC BOARD - 992 2831 001

HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
380 0126 000. XSTR, PNP 2N4403 ............ 3.0. Q1Q2Q3
384 0205 000. DIODE SILICON 1N914/4148 .... 1.. CR2

386 0183 000. ZENER, 1N40996.8V .......... 1.. CROO01
516 0054 000. CAP, DISC .001UF 1KV 10% . .. .. 1.0. Cc2

526 0057 000. CAP 100UF 20V 20% ........... 1.0. C1

540 0018 000. RES51.0 OHM 1/2W 5% ........ 1.0. R4

540 0049 000. RES 1IKOHM 1/2W 5% ......... 1.0. R2

540 0097 000. RES 100.0K OHM 1/2W 5% . ..... 1.0. R1

578 0021 000. RELAYDPDT 12V ............. 1.. K001
8151051 001. SCHEMATIC ................. 0.

939 7263 001. ASSY, ACE OVERLOAD SENSOR 1.

Table 7-47. CONTROL CIRCUIT ASSY - 992 2846 002

HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
3580171 000. STUD 82WINGHEAD .......... 2 ..

358 0184 000. RETAINER 82 ALLHDS ........ 2..

358 0765 000. WASHER WEAR 82 NYLON ... .. 2.

358 0796 000. RECEPTACLE82CLIP ......... 2 ..

358 0907 000. POLARIZATIONKEY ........... 5..

358 0950 000. GUIDE.CARD4.5INL ......... 10 .

358 1726 000. SPRING, HOLD DOWN ......... 4.. #K001 #K002 #K003 #K004

384 0020 000. RECTIFIERIN400S ............ 4 .. CR001 CR002 CR003 CR004

404 0160 000. SOCKET RELAY 27E006 ....... 4.. XK001 XK002 XK003 XK004

524 0163 000. CAP 13,000UF 15V ............ 1.. C005

530 0094 000. BRACKET, CAP, 1.375"ID ....... 1..

540 0012 000. RES 30.0 OHM 1/2W 5% ........ 2.. R001 R002

574 0156 000. RELAY 12VDC4PDT ........... 4.. K001 K002 K003 K004

6120449000. CONN ...... ... ... 5..

8275222 001. COVER,CTLCKT ............. 1..

842 6315001. DIAGRAM,WIRING ............ 0..

927 5224 001. CARDRACK ................. 1..

927 5870 001. PRINTED BD. ASSY ........... 1..
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929 9726 186.
943 4774 001.
992 2847 001.
992 2848 001.
992 2849 001.
992 2850 001.
992 3572 001.
999 1166 001.
999 1167 002.

CABLEASSYCTLCKT ......... 1..
CHASSISCTLCKT ............ 1..
PC 1BOARD BT55U ........... 1..
PC2BOARDBT55U ........... 1..
PC3BOARDBT55U ........... 1..
PC4BOARDBT55U ........... 1..
PC-5BOARDASSY ............ 1..
HARDWARE LIST ............. 1..
WIRE TUBING LIST ............ 1..

Table 7-48. PC 1 BOARD BT55U - 992 2847 001

HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS

380 0125 000. XSTR, NPN 2N4401 ............ 100 Q1 Q10Q2Q3 Q4 Q5
Q6 Q7 Q8 Q9

384 0205 000. DIODE SILICON 1N914/4148 .... 7 ..  CR1 CR2 CR4 CR5 CR7 CR8
C10

384 0284 000. DIODE 10D4/IN2070 ... ........ 3.0. CR3CR6CR9

386 0092 000. ZENER, IN4744 15V ........... 3.0. CR11CR12CR13

448 0290 000. HANDLE PCCARD ............ 1.0.

516 0429 000. CAP .03UF 100V 20% . ......... 6.0. C1C2C5C6C8C9

522 0247 000. CAP1UF50V ................ 3.. C012C013 C014

522 0550 000. CAP 100U 25V ELECTROLYTIC.. 1.. Cil1

526 0004 000. CAP 1 UF 35V 10% TANT .. ..... 4 .. €003 C004 CO07 CO10

540 0001 000. RES 10 OHM 1/2W5% . ........ 3.0. R38R39R40

540 0007 000. RES 18.0 OHM 1/2W 5% . . . ... .. 1.0. R31

540 0036 000. RES 300.0 OHM 1/2W5% . ... ... 3.0. RI1R32R35

540 0043 000. RES 560 OHM 1/2W 5% ... ..... 1.0. RI12

540 0049 000. RES 1K OHM 1/2W 5% . ........ 7.0.  R1R10R13 R22 R33 R36
R37

540 0051 000. RES 1.2K OHM 1/2W5% .. . ... .. 3.0. RI18R28R6

540 0060 000. RES 3K OHM 1/2W 5% . ........ 1.0. R34

540 0071 000. RES 8.2K OHM 1/2W 5% .. . ... .. 3.0. R21R29R7

540 0076 000. RES 13.0K OHM 1/2W5% . . .. ... 3.0. RI5R24R3

540 0077 000. RES 15K OHM 1/2W5% .. ... ... 3.0. RI7R27R5

540 0087 000. RES 39.0K OHM 1/2W 5% . ... ... 6.0.  R19 R20 R25 R30 R8 R9

540 0089 000. RES 47.0K OHM 1/2W5% . . . . ... 6.0.  R14 R16 R2 R23 R26 R4

540 0936 000. RES 10.0K OHM 1/4W 5% . . . . ... 1.. RO41

8384926 001. SCHEMATIC ................. 0..

843 5156 001. PWB, PC1 UHF CNTRLLOGIC ... 1 ..

Table 7-49. PC 2 BOARD BT55U - 992 2848 001

HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS

380 0125 000. XSTR, NPN 2N4401 ............ 120 Q1 Q10 Q11 Q12 Q2 Q3
Q4 Q5 Q6 Q7 Q8 Q9

384 0205 000. DIODE SILICON 1N914/4148 .... 9..  CR1CR11 CR12 CR13 CR2 CR4
CR5 CR7 CR8

384 0284 000. DIODE 10D4/IN2070 ........... 4.0.  CR10CR3CR6 CR9

386 0092 000. ZENER, 1IN4744 15V ........... 4.0.  CRO14 CRO15 CRO16 CRO17

448 0290 000. HANDLE PCCARD ............ 1.0.

516 0429 000. CAP .03UF 100V 20% .......... 8.0. C1Cl12C13C2C4C5
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522 0247 000. CAP L1UF50V ................ 4.. C014C015 C016 CO17

522 0550 000. CAP 100U 25V ELECTROLYTIC.. 1..  CI10

526 0004 000. CAP 1 UF 35V 10% TANT .. ..... 4.. €003 C006 CO09 CO11

540 0001 000. RES 10 OHM 1/2W5% .. ....... 4.0.  R46 R4A7 R48 R49

540 0007 000. RES 18.0 OHM 1/2W 5% ... .. ... 1.0. R34

540 0036 000. RES 300.0 OHM 1/2W5% . . ... .. 40. R11R22R33R36

540 0049 000. RES 1K OHM 1/2W 5% ......... 8.0. R1R10R12R21 R23 R32
R35 R41

540 0051 000. RES 1.2K OHM 1/2W 5% . ....... 40. R15R26 R4 R42

540 0071 000. RES 8.2K OHM 1/2W 5% ... ..... 4.0. R18R29 R43R7

540 0076 000. RES 13.0K OHM 1/2W5% . ... ... 40. RI14R25R3R38

540 0077 000. RES 15K OHM 1/2W 5% . ....... 40. R17R28 R44 R6

540 0087 000. RES 39.0K OHM 1/2W 5% . . ... .. 8.0.  R19 R20 R30 R31 R37 R45
R8 R9

540 0089 000. RES 47.0K OHM 1/2W 5% . ... ... 8.0. R13R16 R2 R24 R27 R39
R40 R5

838 4456 001. PCBOARD ..............o.... 1.0.

8384929 001. SCHEMATIC ..........covov... 0..

Table 7-50. PC 3 BOARD BT55U - 992 2849 001

HARRIS P/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS

380 0122 000. XSTR, 2N4853 ................ 1.0. Q8

380 0125 000. XSTR, NPN2N4401 ............ 120 Q1 Q10 Q11 Q12 Q13 Q2
Q3 Q4 Q5 Q6 Q7 Q9

382 0055000. *ICMC667ESD . .............. 1.0. 21

384 0205 000. DIODE SILICON 1N914/4148 .... 21.  CR1 CR10 CR11 CR13 CR14 CR15
CR16 CR17 CR18 CR19 CR2 CR20
CR22 CR23 CR3 CR4 CR5 CR6
CR7 CR8 CR9

386 0183 000. ZENER, 1N40996.8V .......... 2.. CRO012 CR021

448 0290 000. HANDLEPC CARD ............ 1.0.

516 0429 000. CAP .03UF 100V 20% . ......... 10.0  C10C15C16 C2 C24 C25
C3C5C6C9

522 0224 000. OBS USE NFFF 522-0594-000.... 1.0.  CI2

522 0531 000. CAP 1UF50V 20% ............. 2.. C26C27

522 0550 000. CAP 100U 25V ELECTROLYTIC.. 1.. C21

526 0004 000. CAP 1 UF 35V 10% TANT ....... 4.0. C19C20C22C23

526 0014 000. CAP 22UF 15V 10% . ........... 1.0. Cl4

526 0018 000. CAP .33UF 35V 10% ........... 40. clcl7cacs

526 0048 000. CAP 10UF 20V 20% ............ 1.0. C13

526 0063 000. CAP 3.3UF 15V 10% ........... 20. cCcli1c7

526 0068 000. CAP 100UF 25V 10% ........... 1.0. C18

540 0007 000. RES 18.0 OHM 1/2W 5% .. ... ... 1.0.  R50

540 0042 000. RES 510.0 OHM 1/2W5% . ... ... 1.0.  R52

540 0866 000. RES 12.0 OHM 1/4W 5% .. ... ... 1.0. R26

540 0874 000. RES 27 OHM 1/4AW 5% ......... 1.0. R31

540 0888 000. RES 100 OHM 1/4W 5% .. ... ... 1.0. R34

540 0906 000. RES 560.0 OHM 1/4W 5% . ... ... 1.0. R32

540 0912 000. RES 1.0K OHM 1/4W 5% . . ... ... 10.0  R10 R2 R20 R30 R40 R47
R48 R49 R51 R54

540 0914 000. RES 1.2K OHM 1/4W 5% ... .. ... 40. RI15R25R35R7

540 0915 000. RES 1.3K OHM 1/4W 5% . .. .. ... 1.0.  R53
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540 0919 000. RES 2.0K OHM 1/4W 5% . .. .. ... 1.0. R33

540 0924 000. RES 3.3K OHM 1/4W 5% . .. .. ... 1.0.  R46

540 0931 000. RES 6.2K OHM 1/4W 5% . .. .. ... 1.0. R45

540 0939 000. RES 13.0K OHM 1/4W5% .. .. ... 40. RI3R23R38R4

540 0940 000. RES 15K OHM 1/4W 5% ... ..... 5.0.  R14R24R29 R37R5

540 0944 000. RES 22.0K OHM 1/4W5% . ... ... 40. RI8R27R43R8

540 0946 000. RES 27K OHM 1/4W 5% . .. .. ... 10. R44

540 0950 000. RES 39.0K OHM 1/4W 5% . ... ... 2.0. R17R42

540 0952 000. RES 47.0K OHM 1/4W5% . . .. ... 8.0.  R11R12R21R22R3R36
R39 R6

540 0960 000. RES 100.0K OHM 1/4W 5% . . .. .. 2.0. R16R28

540 0968 000. RES 220.0K OHM 1/4W 5% . . . ... 40. RI1RI9R41R9

540 0992 000. RES 2.2M OHM 1/4W5% .. .. ... 1.0. R55

838 4457 001. PRINTED BOARD ............. 1.0.

8426300 001. SCHEMATIC ................. 0..

Table 7-51. PC 4 BOARD BT55U - 992 2850 001

HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS

380 0125000. XSTR,NPN2N4401............ 6.0. Q1Q2Q3Q4Q5Q9

3821011000. IC, 14541/4541 .. ... ........... 1.. U001

3840205 000. DIODE SILICON 1N914/4148 .... 8..  CRO001 CR002 CRO03 CR004 CRO05 CRO11
CR014 CRO18

3840284 000. DIODE 10D4/IN2070 ........... 20. CRI2CRI13

386 0092 000. ZENER, IN4744 15V ........... 3.0.  CR15CR16 CR17

386 0183 000. ZENER, 1N4099 6.8V .......... 1.. CRO10

4480290 000. HANDLEPC CARD ............ 1.0.

516 0429 000. CAP .03UF 100V 20% .......... 50. C1Cl12C2C3C4

516 0453 000. CAP .1UF 100V 20% X7R ....... 1.. coo7

522 0550 000. CAP 100U 25V ELECTROLYTIC.. 1..  C008

526 0050 000. CAP 1UF 35V 20% ............. 3.. Cl0Cl14C9

526 0057 000. CAP 100UF 20V 20% . .......... 1.. cCo013

526 0063 000. CAP 3.3UF 15V 10% ........... 10. c11

540 0001 000. RES 10 OHM 1/2W 5% ......... 1.0. R19

540 0007 000. RES 18.0 OHM 1/2W 5% . . ... ... 1.0. R33

540 0018 000. RES 51.0 OHM 1/2W 5% . . ... ... 1.0.  R39

540 0025 000. RES 100 OHM 1/2W 5% .. ...... 2..  RO40R041

540 0049 000. RES 1K OHM 1/2W 5% ......... 6.. RO01R010 R026 R034 R0O36 RO37

540 0051 000. RES 1.2K OHM 12W 5% . .. .. ... 20. RI15R6

540 0058 000. RES 2.4K OHM 1/2W 5% .. ... ... 1.. RO042

540 0060 000. RES 3K OHM 1/2W 5% ......... 1.0. R32

540 0061 000. RES 3.3K OHM 1/2W 5% . ... . ... 1.0. R35

540 0071 000. RES 8.2K OHM 12W 5% . . ... ... 10. R7

540 0075 000. RES 12.0K OHM 1/2W5% . ...... 10. R9

540 0076 000. RES 13.0K OHM 1/2W 5% . .. .. .. 2.0. RI2R3

540 0077 000. RES 15K OHM 1/2W 5% .. ... ... 6.0. R11RI3R14R2R4R5

540 0080 000. RES 20.0K OHM 1/2W5% ... . ... 3.0. RI16RI17R8

540 0089 000. RES 47.0K OHM 1/2W5% . .. .. .. 1.. RO024

540 0090 000. RES 51.0K OHM 1/2W 5% . . ... .. 1.0. R38

540 0097 000. RES 100.0K OHM 1/2W 5% .. . ... 1.. RO027

8384928 001. SCHEMATIC ................. 0..

843 5145001. PC BOARD CONTROL LOGIC ... 1..

ECN 40042: Rev. P: 08-19-96
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Table 7-52. PC-5 BOARD ASSY - 992 3572 001

HARRIS P/N

380 0125 000.

380 0126 000.
382 0055 000.
382 0056 000.
382 0106 000.
382 0163 000.
384 0205 000.
384 0357 000.
384 0431 000.
386 0092 000.
386 0183 000.
386 0394 000.
404 0674 000.
448 0290 000.
516 0375 000.
516 0393 000.
522 0247 000.
522 0550 000.
526 0004 000.

526 0014 000.
526 0047 000.
526 0067 000.
526 0358 000.
540 0001 000.
540 0007 000.
540 0008 000.
540 0010 000.
540 0025 000.
540 0042 000.
540 0044 000.
540 0049 000.

540 0053 000.
540 0058 000.
540 0066 000.
5400071 000.
540 0073 000.
540 0080 000.
540 0101 000.
540 0121 000.
540 0936 000.
550 0421 000.
838 6474 001.
843 5154 001.

7-38

DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS

XSTR, NPN 2N4401 . .. ......... 7.0. Q1Q2Q3Q4Q5Q6
Q8

XSTR, PNP 2N4403 . ........... 20.  Q7Q9

*ICMCB67ESD . .....oven.. 1.0. U4

IC,301A oo 1.0. U1

*ICMCB72P .. oo 1.. U002

IC, MCBEOP . ....ovvveeeenn.. 1.0. U3

DIODE SILICON 1N914/4148 .... 5..  CR1 CR10 CR13 CR14 CR2

RECTIFIER 1N4004 . ........... 3.0. CR4CR8CR9

RECT. IN40OL .. ..\ovovern.. 2..  CRO15CRO16

ZENER, IN4744 15V ... ........ 2.0. CR6CR7

ZENER, 1N4099 6.8V .......... 3..  CROO05CRO11 CRO12

ZENER, 1N5231A 5.1V .5W .. ... 1.. CRO03

SOCKET 14 PINDIP (D-L) ...... 3..  XU2XU3 XU4

HANDLE PCCARD ............ 1.0.

CAP 0LUF 50V . .......o.ov... 20. CACS5

CAP DISC .025UF 500V ........ 3.0. Cl18cC19C21

CAPL1UF50V ........cc.oo... 3.. €007 C009 C022

CAP 100U 25V ELECTROLYTIC.. 2.. C1C6

CAP 1 UF 35V 10% TANT ....... 7.. €002 CO012 C013 CO14 CO15 CO17
€020

CAP 22UF 15V 10% ... ......... 2.0. cCclo0cCs

CAP 220UF 10V 20% . .. ........ 1.. €003

CAP 68UF 15V 20% . ........... 1.0. C16

CAP 22UF 35V 10% .. .......... 1.. coil

RES 10 OHM 1/2W 5% ......... 1.0.  R29

RES 18.0 OHM 1/2W 5% . .. .. ... 1.0. R19

RES 20.0 OHM 1/2W 5% . .. .. ... 2.0. RI12Ri18

RES 24.0 OHM 1/2W 5% . .. ... .. 1.0. RO

RES 100 OHM 1/2W 5% .. ... ... 1.0. RS

RES 510.0 OHM 1/2W 5% . . .. ... 40. R13R14 R15R16

RES 620 OHM 1/2W 5% . ....... 1.0. R7

RES 1K OHM 1/2W 5% ......... 8.0. R1R20R21R22R23R25
R31 R34

RES 1.5K OHM 1/2W 5% . .. ... .. 1.0. R28

RES 2.4K OHM 1/2W 5% . .. .. ... 1.0. R27

RES 5.1K OHM 1/2W 5% . .. .. ... 2.0. R24R30

RES 8.2K OHM 1/2W 5% . .. ... .. 1.0. R26

RES 10.0K OHM 1/2W 5% . . . . . . . 50. R10R11R17 R2R32

RES 20.0K OHM 1/2W 5% . . .. ... 3.0. R33R35R36

RES 150.0K OHM 1/2W 5%. . . . .. 1.0. R6

RES 1.0M OHM 1/2W 5% .. ..... 2.. R3R4

RES 10.0K OHM 1/4W 5% . . . . . .. 3..  RO037R038 R039

POT 2 MEGOHM 3/4W 20% .. ... 1.0. R5

SCHEMATIC ..o, 0..

PWB,PC5 UHF CONTROL LOGIC. 1..

888-2326-002

WARNING: Disconnect primary power prior to servicing.
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Table 7-53. MAGNETIC OVLD ASSY - 992 5641 003

HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS

354 0309 000. TERM SOLDER ............... 21.  EO001 E002 E003 E004 E005 E006
E007 E008 E009 E010 E011 E012
E013 E014 E015 E016 E017 E018
E019 E020 E021

3820452 000. IC, LM311/CA311ESD.......... 2.. U001 U002

3840205 000. DIODE SILICON 1N914/4148 .... 2..  CR006 CR0O07

386 0092 000. ZENER, IN4744 15V ........... 1.. CRoO1

3860112 000. ZENER, 1IN47335.1V .......... 2..  CR002 CR003

3860181 000. ZENER, IN4739A 9.1V ......... 2..  CR004 CR0O05

404 0673 000. SOCKET8PINDIP (DL) ........ 2..  XU001 XU002

516 0375000. CAP .01UF50V ............... 6..  CO01C002 CO03 CO04 CO05 CO06

522 0578 000. CAP 1UF 20% 50 VDC ......... 2.. €007 C008

540 0017 000. RES 47.0 OHM 1/2W5% . ....... 1..

540 0356 000. RES 10.0K OHM 1W 5% ... ..... 2..  R004R005

540 0908 000. RES 680.0 OHM 1/4W5% . ...... 2..  RO03R007

540 0977 000. RES 510K OHM 1/4W 5% . ... ... 2..  R008R009

550 0067 000. POT 10K OHM2W 10% . ... ..... 2..  RO01R002

578 0021 000. RELAY DPDT 12V ............. 2.. K001 K002

839 7740 005. PWB MAGNET OVERLOAD ... .. 1..

839 7740 006. SCHEM, MAGNET OVERLOAD .. O ..

8397891 061. SCHEM, REFOCUS OVLD ...... 0..

Table 7-54. AUX DIODE ASSY - 992 6108 001

HARRIS P/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS

300 1578 000. SCR,10-32X5/8 .............. 11.

3040098 000. NUT,HEX10-32............... 22

308 0007 000. 10 FLAT WASHER BRASS . ... .. 11.

312 0049 000. WASHER, SPLIT-LOCK 10 ...... 22

357 0019 000. NUT HEX 10-32 NYLON ........ 2.

357 0021 000. SCREW 10-32 X .75BHMS ... ... 2.

386 0155 000. ZNR IN3015A 200V 10W 10% ... 10.  CRO001 CR002 CRO03 CR004 CRO05 CRO06
CR007 CRO08 CR009 CR010

516 0081 000. CAP, DISC .01UF 1KV 20% . . .. .. 10. €001 C002 CO03 C0O04 CO05 C006
C007 C008 C009 C010

540 0659 000. RES 100.0K OHM 2W 5% . ... ... 10.  R001 R002 RO03 R004 RO05 RO06
R0O07 R008 RO09 R010

8299094 001. MTGBRKT ................... 1..

839 6319 001. PC BD, ZENER DIODE ......... 1..

839 6390 001. SCHEM-ZENER DIODE ASSY ... O ..

9297568 002. HEATSINK ................... 10.  #CRO0O1 #CR002 #CR003 #CR004 #CR005 #CR006
#CR007 #CR008 #CR009 #CR010

9992187 001. WIRE & TUBGLIST ............ 1..

Table 7-55. PEAK DETECTOR-UHF TV - 992 6521 004

HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS

4140087 000. BEAD FERRITE SHIELD . ....... 14 .

500 0803 000. CAP 5PF 500V +/-5PF ......... 2..  C001C009

612 0317 000. RECEPTACLE BNC UG-1094/U .. 4 ..  J001J002 J004 JOO5

612 1240 000. HOUSING, CAP 15 CKT ........ 1.. Joo3

ECN 40042: Rev. P: 08-19-96
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8148852001. PLATE ...................... 1.
8220252 001. BRACKET, SOCKET ........... 1.
829 9726 042. PLATE, RECEPTACLE ......... 1..
829 9726 043. STRAP, PC GND PEAK DET 1..
8299726 052. LUG, SOLDER ................ 1.
839 6816 130. SCHEM, PEAK DETECTOR ... .. 0..
929 9726 041. ENCL. PEAL PWR DETECTOR 1..
992 6550 001. PWB, PEAK PWR DETECTOR ... 1..
999 2382 001. HARDWARE LIST ............. 1..
999 2383 002. WIRE/TUBING LIST ............ 1.

Table 7-56. PWB, PEAK PWR DETECTOR - 992 6550 001
HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
540 0018 000. RES 51.0 OHM 1/2W 5% .. ...... 3.. RO01RO011R018
540 0922 000. RES 2.7K OHM 1/4W 5% . .. .. ... 2. R0O06 R014
540 0963 000. RES 130.0K OHM 1/4W 5% . . . ... 6..  R003R004 RO15 R016 R024 R025
540 0905 000. RES 510.0 OHM 1/4W5% . .. .. .. 1.. RO008
540 0936 000. RES 10.0K OHM 1/4W 5% . ... ... 1.. R020
540 1015 000. RES 20.0M OHM 1/4W 5% ... ... 1.. RO019
540 0912 000. RES 1.0K OHM 1/4W 5% . .. .. ... 3..  R021R022R027
540 0976 000. RES 470.0K OHM 1/4W 5% . . . ... 2.. RO10R017
540 0960 000. RES 100.0K OHM 1/4W 5% . . .. .. 2..  RO07R026
550 0320 000. POT 1K OHM 1/2W 30% . ....... 2.. RO05R013
550 0964 000. POT. 20K OHM .5W 10% . .. ... .. 1. R0O09
516 0054 000. CAP, DISC .001UF 1KV 10%. . ... 4..  C002CO006 CO10 CO14
526 0108 000. CAP 4.7UF 35V 20% ........... 2..  C003C011
3840678 000. DIODE DSR-3200 ............. 1. CR009
526 0051 000. CAP 5.6 UF 35V 10% ........... 1.. Co008
526 0050 000. CAP 1UF 35V 20% ............. 1.. Co015
4940166 000. CHOKE RF2.7UH ............. 2. L001 L002
3840252 000. DIODE HP5082-2900/AHR2900... 4 ..  CR001 CR002 CR004 CROO05
3840357 000. RECTIFIER IN4004 ............ 1.. CRO06
3840205 000. DIODE SILICON 1N914/4148 .... 1..  CRO003
522 0573 000. CAP 47UF 50V 20% ............ 1.. C022
3820719000. ICLM324ANESD.............. 1.. UlAUIBUIC
3820882000. IC,78LO5A ................... 1. U002
3800126 000. XSTR, PNP 2N4403 ............ 1. Qo001
516 0084 000. CAP DISC .02UF 600V ......... 2..  C018C019
516 0375000. CAP .01UF50V ............... 7. C004 C005 C012 C013 C016 CO17

C023

939 6903 001. PWB ASSY, PEAK-DET......... 1..
540 0864 000. RES 10.0 OHM 1/4W 5% . ... .. .. 1. R028

Table 7-57. ION PUMP ASSY - 992 6997 002
HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
310 0001 000. WASHER, FLAT#2 ............ 4. # SPRING CLIP
3350017 000. WASHER NYLON .2611D ....... 4.
350 0048 000. RIVET POP .093X.337 .......... 4..
354 0760 000. TAB ADAPTOR 250 SERIES ... .. 1.. #ES
4100028 000. INSULATOR ROUND NS5W 0432. 4 ..
632 1142 000. MTR 0-20 UADC, 2-1/2",B ...... 1.. Mool

7-40
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736 0212 000. 5KV PWR PACK, HV50-152M .... 1..  PS001
8134999 030. STDOFF 6-32X1 1/4 HEX ....... 4.
822 0741 044. BRACKET,PWRPACK ......... 1. #PS002
839 7891 198. WIRING DIAG, ION PUMP MON .. O ..
8398052 002. SCHEMATIC ................. 0..
922 0965 150. BRACKET, METER MTG. ....... 1..
939 7891 056. BASE,IONPS ................ 1..
992 8455 002. PCB ASSY, ION PUMP MON. .... 1..
Table 7-58. PCB ASSY, ION PUMP MON. - 992 8455 002
HARRIS P/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
3840597 000. RECT IN4002 ................ 2..  CR001CR002
508 0268 000. CAP, .1 UF 100V 10% .......... 1.. cool
548 1095 000. RES 12.1K OHM 1/4W 1% . ... ... 1.. RO002
548 2180 000. RES 7.5 MEGOHM 5W 5% ... ... 1.. ROO1

610 1066 000.

839 7891 198.
839 8052 001.
839 8052 002.
8435123 117.

CONN, .25 FASTON PC MOUNT.. 12. E001 E002 E003 EO04 EOO5 E006

EO007 EO08 E009 E010 EO11 EO12

WIRING DIAG, ION PUMPMON .. O..
SCHEM,ION PUMP MONITORBD O ..
SCHEMATIC ................. 0..
PWB, ION PUMP MONITOR .. ... 1..

Table 7-59. ASSEMBLY, HALL SENSOR - 992 8226 002

HARRIS P/N

252 0240 000.
300 1537 000.
300 1567 000.
302 0106 000.
304 0090 000.
308 0005 000.
308 0006 000.
310 0012 000.
312 0047 000.
312 0048 000.
314 0005 000.
354 0001 000.
354 0669 000.
358 3088 000.
740 1151 000.
839 7891 135.
939 7891 126.
939 7891 127.
992 8226 001.
999 2686 001.
999 2687 001.

ECN 40042: Rev. P: 08-19-96

DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
WIRE, STRD 20AWG WHT 55. FT

SCR,6-32X5/16 .............. 6.
SCR,8-32X3/4 ............... 2.
SCR,6-32X3/8 ............... 4.

NUT,HEX8-32................ 4 ..
NO 6 FLAT WASHER BRS
NO 8 FLAT WASHER BRS .
WASHER FLATG6 .............. 4 ..

WASHER, SPLIT-LOCK6 ....... 6 ..
WASHER, SPLIT-LOCK 8 ....... 4.
WASHER, SPLIT-LOCK6 ....... 4.

LUG #6 RING RED 22-18 AWG ... 2..

TERM 250 FEM RED 22-18 . .. ... 3..
RING, RETAINING .438 NOM .... 1..
SENSOR DC CURRENT ........ 1..
SCHEM, HALL SENSORPWB ... O0..
PLATE, SENSOR MTG. ......... 1..
COVER,SENSOR ............. 1..
PWB ASSY, HALL SENSOR ... .. 1.

WIRE/TUBINGLIST . ........... 1..
HARDWARE LIST

888-2326-002
WARNING: Disconnect primary power prior to servicing.



Table 7-60. PWB ASSY, HALL SENSOR - 992 8226 001

HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
354 0309 000. TERM SOLDER ............... 5..
3840357 000. RECTIFIER IN4004 ............ 1. CRO01
384 0719000. TRANSZORB IN63735V5W .... 1..  CRO003
3840720 000. TRANSZORB IN6377 15V 5W ... 1..  CR002
522 0550 000. CAP 100U 25V ELECTROLYTIC.. 1..  C001
610 0777 000. HDR 3C 1ROW STRAIGHT ... ... 1.. PoO1
620 1677 000. RECEPTACLE, PC MT, BNC 1.. P002
839 7891 135. SCHEM, HALL SENSORPWB ... O ..
8435123 065. PWB, HALL SENSOR .......... 1.
Table 7-61. ASSY, METER MULTIPLIER BD - 992 8504 001
HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
3583109 000. STUD, BRS8-32X1 ........... 25 .
3840720 000. TRANSZORB 1N6377 15V 5W ... 5..
4100010 000. INSULATOR ROUND NS5W 0208. 25 .
548 2066 000. RES 4.99K OHM 1/4W 1% . .. . ... 5..
548 2179 000. RES 7.5 MEGOHM 5W 1% . ... .. 20 .
8135000 026. STDOFF 8-32X1/2 5/16 HEX . . ... 3..
8397891 145. GNDSTRAP .................. 1.
939 7891 003. PANEL, METER MULTIPLIER .... 1..
Table 7-62. AURAL AMP CAB UM - 992 8095 006
HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
3020137 000. SCR,832X1-1/4 ............. 12.  #MTG RF LOADS
304 0039 000. NUT CAP .312-18 BRS ......... 2..  #HEATSINK
620 0305 000. ADAPTOR,RT ANGLE UG-27B/U . 2..  #RLOO1 #RL002
632 0974 000. MTR 0-4ADC, 4-1/2",S ......... 1. MO005
6321107 000. MTR PWR, 4-1/2",S ........... 1..  Moo4
646 0665 000. INSPECTION LABEL ........... 1.
700 0621 000. LOAD, RF300W ............... 2. RLOO1 RLOO2
816 2727 001. TRIM STRIP AURAL ........... 1..
822 0741021. PANEL, PULSERBLANK ....... 1.
922 0965 173. STUD, LOADMTG ............. 2. #HEATSINK
9299926 001. HEAT SINK, 300W RFLOAD .... 1..
992 8403 001. BASIC AMP CABINET .......... 1.
Table 7-63. KIT SPARE UHF EXCITER ECK - 994 8917 004
HARRISP/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
000 0000 003. FREQUENCY DETERMINED PART 0 ..  QTY 1 SEE 838-4575-001

358 1022 000.
358 1955 000.
358 2040 000.
583 0097 000.
620 0455 000.
822 0900 109.
915 1915 006.
915 1915 007.

7-42

SLIDE, DRAWER .............. 4.

CABLE CARRIER STEEL ....... 2.

SHOOK ... ... ... ... ... ... 2 ..
RELAY, COAXIAL 12VDC COIL... 1..
ADPT BNC UG492A/U . ......... 6 ..
SPACER, CABLE RETRACT MTG. 2 ..
STOP CORD AURAL EXC. ...... 1..
STOP CORDVIS.EXC. ......... 1..

K009

J002 J004 JO06 J010 JO12 J014
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922 0741 049. CABLE RF DUALEXCW6 ...... 1.. WO006
992 6814 003. HARDWAREKIT .............. 1..
992 7008 001. LUMINANCE LIN CORRASSY ... 1..
994 6915 001. NOTCHDIPLEXEREQLR ....... 1..
994 7076 003. UHF EXCITER/MOD SWITCH .... 1..
994 8012 014. EXC, AURALUHFTV,STEREO .. 1..
994 8714 013. BASIC UHF VIS EXC MCP-UX ... 1..
Table 7-64. CABLE RF DUAL EXC W6 - 922 0741 049
HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
817 2208 001. CADS, RFDUALEXCW6 ....... 0..
852 9155 010. CABLE LAY RFDUALEXCW6 .. O..
618 0211 000. COAX CABLE RG59B, 75 OHM .. 73.2 FT
620 1952 000. STRAIGHT PLUG BNC CRIMP ... 20.
296 0263 000. TUBING, SHRINK 3/8 WHITE .... 1.9. FT
618 0210 000. COAX CABLE RG142B, 50 OHM.. 215 FT
620 2175 000. “N”PLUG CRIMP RT ANGLE .... 2.. A13D2-INA13D4-IN
620 0818 000. PLUG, STRAIGHTBNC ......... 2.. A6J4 A734
618 0051 000. COAX CABLE RG58C,500HM .. 14.2 FT
620 1951 000. STRAIGHT PLUGBNC CRIMP ... 2 .. A6J3 A7J3

Table 7-65. VISUAL LINE CONTROL CAB - 992 8110 002

HARRIS P/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
606 0821 000. CKT BREAKER 150A ........... 2..  CB006 CB008
816 2727004. TRIMSTRIP .................. 1..
992 8110 001. BASIC LINE CONTROL CAB.... .. 1..
Table 7-66. KIT, 5-CAVITY CONVERSION - 992 8462 001
HARRIS P/N  DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
0550120 373. CONN 1/2 IN. 90 DEG .......... 1..
3020137 000. SCR,8-32X1-1/4 ............. 6.. #MTG RF LOAD RL003
304 0039 000. NUT CAP .312-18 BRS ......... 2..  #HEATSINK
354 0760 000. TAB ADAPTOR 250 SERIES . . ... 2.
358 3088 000. RING, RETAINING .438 NOM .... 2..
358 3133000. STUD, BRS 1/4-20 X 1-1/2 ... ... 2..  #E010
3840694 000. LED RED CART 12V ........... 1.. DS012
406 0491 000. PLUG WIRING FORLED CART .. 1..  XDS012
4100028 000. INSULATOR ROUND NS5W 0432. 6 ..  #E010
4240009 000. GROMMET 1-3/8 MTG DI ....... 1..
472 1275000. XFMR, PWR, DP241-6-16 .. .. ... 1.. ToO1
604 0991 000. SW, PB, MOM, SPDT .......... 1.. so11
620 0305 000. ADAPTOR,RT ANGLE UG-27B/U . 2 ..
700 0621 000. LOAD, RF300W ............... 1.. RLOO3
8220965 104. TUBE, EXTENSION ............ 2.
839 7891 198. WIRING DIAG, ION PUMP MON .. O ..
917 2116 061. CABLE,HV JUMPERS 5 CAVITY.. 1..
917 2116 064. CABLE,5-CAVITY ............. 1..
922 0965 025. PLATE, RESISTORMTG. ....... 1.. #EO010
922 0965 102. END PLATE, FILTER HOUSING .. 1..
922 0965 103. PLATE, SHORTING ............ 2.

ECN 40042: Rev. P: 08-19-96
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922 0965 111. ASSY, AIRINPUTTUBE ........ 5..
922 0965 164. DRESS PLATE, 2ND CAVITY .... 1..
922 0965 173. STUD,LOADMTG ............. 2 .. #HEATSINK
929 9926 001. HEAT SINK, 300W RFLOAD .... 1..
943 5123 068. HOUSING, FILTER ............ 1.
943 5123 118. PLATE, AIRINPUT ............ 1..
992 2830 002. ARC DETECTOR ASSY ........ 1..
992 8461 001. SPARKGAPBOARD ........... 1..
Table 7-67. SPARK GAP BOARD - 992 8461 001
HARRIS P/N DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
402 0020 000. CLIP,FUSE .................. 6.
548 2180 000. RES 7.5 MEGOHM 5W 5% . ..... 1..
560 0086 000. SPARK GAP 5KV +/-10% . ...... 3.

610 1066 000.
8435123 123.

CONN, .25 FASTON PC MOUNT.. 6 ..
PWB, SPARK GAP

Table 7-68. KIT, 4-CAVITY CONVERSION - 992 8462 002

HARRIS P/N

250 0475 000.
917 2116 060.
922 0965 100.
922 0965 111.
922 0965 154.
943 5123 119.

DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
CONNECTOR, ION PUMP,HV ... 1.. #ION PUMP
COVERPLATE ............... 1.. FRONT DOOR
HOSE, TUBE CONNECTING .... 1..
ASSY, AIRINPUT TUBE ........ 3.
ASSY, AIRINPUTTUBE ........ 1..
PLATE, AIRINPUT ............ 1.

Table 7-69. HOSE, TUBE CONNECTING - 922 0965 100

HARRIS P/N

822 0965 100.
358 2718 000.
359 0874 000.
424 0506 000.
358 3349 000.
358 0935 000.
359 0980 000.

*%k%
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DESCRIPTION QTY/UM  REF. SYMBOLS/EXPLANATIONS
ASSY INSTR, HOSE,TUBE CON.. O..
SOCKET, FEMALE6-HK ........ 2..
ELBOW, 90 DEG STREET 3/4" ... 1 ..
HOSE 500 ID, .8750D ......... 15. FT
HOSE BARB, SSFITTING . ... ... 2..
CLAMP,HOSE ................ 2 ..

BUSHING, HEXAGON

*%k%
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8.1. INTRODUCTION

This section of the technical manual contains a list of the
drawings provided in a separate package that can be used as

SECTION VI
DIAGRAMS

aids in the instalation and maintenance of the TV 60UM

transmitter.

DESCRIPTION DRAWING # DESCRIPTION DRAWING #
REMOTE TUNING CONTROL, WIRING 822 0240 001 ION PUMP POWER SUPPLY AND MONI- |839 8052 002
DIAGRAM TORING SYSTEM
POWER SUPPLY AND AC FAIL, PC12 827 8143 001 UHF CONTROL LOGIC, PC3 842 6300 001
OVERLOAD MONOSTABLE, PC11 827 9945 001 VISUAL/AURAL AMPLIFIER CONTROL |842 6315 001
UHF CONTROL LOGIC, PC1 838 4926 001 LOGIC CHASSIS, WIRING DIAGRAM
UHF CONTROL LOGIC, PC4 838 4928 001 PERIPHERAL EQUIPMENT INSTALLA- 8434123049
UHF CONTROL LOGIC, PC2 838 4929 001 TION (3 SHEETS)
UHF CONTROL LOGIC, PC5 838 6474 001 PLUMBING LAYOUT (2 SHEETS) 8435123 097
SCHEMATIC, AURAL IPA AMPLIFIER  |839 5436 002
PEAK POWER DETECTOR 839 6816 130
ARC OVERLOAD SENSOR, PC9 839 7740 001
MAGNET CURRENT SENSOR, PC6 839 7740 006
PULSER CONTROLLER 839 7740 036
PULSER HV ASSEMBLY 839 7740 050
TV 60UM INTERCONNECT DIAGRAM 839 7740 072
CONTROL CABINET, POWER SUPPLY 839 7740 099
DECK
MAGNET CURRENT POWER SUPPLY & |839 7740 117
REGULATOR
CURRENT LOGIC PC BD 839 7891 024
VOLTAGE LOGIC PC BD 839 7891 028
WIRING DIAGRAM, CABINETS#2 & #4 |839 7891 038
WIRING DIAGRAM, LOGIC BOX 839 7891 039
WIRING DIAGRAM, CABINET #3 (60  |839 7891 040
CONTROL)
WIRING DIAGRAM, LINE CONTROL  |839 7891 042
CABINET
WIRING DIAGRAM, HIGH VOLTAGE 839 7891 059
REFOCUS CURRENT SENSOR, PC8 839 7891 061
POWER AND CONTROL WIRING 839 7891 169
FUNCTION DIAGRAM, UHF CONTROL |839 7891 087
LOGIC
AC POWER FLOW DIAGRAM 839 7891 172
TYPICAL STATION LAYOUT 839 7891 168
TYPICAL RF TRANSMISSION LINE 839 7891 109
LAYOUT
SYSTEM DIAGRAM CH 52-69 839 7891 133
SYSTEM DIAGRAM CH 14-51 839 7891 134
HALL SENSOR PC BD 839 7891 135
WIRING DIAGRAM HIGH VOLTAGE 839 7891 136
MONITORING AMPLIFIER CABINET
Rev. A: July 1991 888-2326-001 81
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SECTION IX
VENDOR INFORMATION

9.1. INTRODUCTION

This section of the TV 60UM TELEVISION TRANSMIT-
TER Technical Manual contains selected information on ven-
dor products used in the transmitter.

VENDOR DATA

NWL Power Supply Spare Parts List

Diversified Electronics,, Inc. SLA Series Phase Monitors

General Electric Circuit Breaker Curve; Line Control Cabinet Beam Supply Breakers

Electro-Therm SH66A Hand Held Temperature Tester

Standard Power Inc. SPS/CPS Series Power Supply

Superior Interlock Corporation L ocksets

Varian UHF Klystron Amplifier and Circuit Assemblies

QTY. |DESCRIPTION NWL # HARRIS#
3 Capacitor, 30 microfarad, 660 VAC H16055 510 0748 000
1 Trans-Pak, Full wave bridge, rectifier, 10.5 ADC, |G33011 384 0851 000
70 KPIV w/RC network
1 Pressure Relief Valve H12099 _—
1 Liquid Level Gauge H12105 359 0979 000
1 Temperature Gauge H12104 442 0104 000
1 Gate Valve H17121 —_
3 Surge Arrestor H15106 560 0085 000
36 Cover Clamps H17001 358 2870 000
Metal Oxide Varistor, 575 VRMS H16224 560 0081 000
2 Capacitor, 2 Microfarad, 40kVdc H16058 510 0749 000
1 Capacitor, 4 Microfarad, 40kVdc H16070 510 0755 000

888-2326-001
WARNING: Disconnect primary power prior to servicing.
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5641 003 7-39

	Table 7-54. 
	  AUX DIODE ASSY -  992 6108 001 7-39

	Table 7-55. 
	  PEAK DETECTOR-UHF TV -  992 6521 004 7-39

	Table 7-56. 
	   PWB, PEAK PWR DETECTOR -  992 6550 001 7-40

	Table 7-57. 
	  ION PUMP ASSY -  992 6997 002 7-40

	Table 7-58. 
	   PCB ASSY, ION PUMP MON. -  992 8455 002 7-41

	Table 7-59. 
	  ASSEMBLY, HALL SENSOR -  992 8226 002 7-41

	Table 7-60. 
	   PWB ASSY, HALL SENSOR -  992 8226 001 7-42

	Table 7-61. 
	  ASSY, METER MULTIPLIER BD -  992 8504 001 7-42

	Table 7-62. 
	 AURAL AMP CAB UM -  992 8095 006 7-42

	Table 7-63. 
	KIT SPARE UHF EXCITER ECK -  994 8917 004 7-42

	Table 7-64. 
	 CABLE RF DUAL EXC W6 -  922 0741 049 7-43

	Table 7-65. 
	 VISUAL LINE CONTROL CAB -  992 8110 002 7-43

	Table 
7-66. 
	KIT, 5-CAVITY CONVERSION -  992 8462 001 7-43

	Table 7-67. 
	 SPARK GAP BOARD -  992 8461 001 7-44

	Table 7-68. 
	KIT, 4-CAVITY CONVERSION -  992 8462 002 7-44

	Table 7-69. 
	 HOSE, TUBE CONNECTING -  922 0965 100 7-44



