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INTERPHONE SYSTEM - DESCRIPTION AND OPERATTION
1. General

A, The interphone system provides communication between crew members in the
airplane, sir-to-ailr and air-to-ground commnication through integration
with the ailrplane radio equlpment, monitoring of recelved radio signals,
and communication to passengers through interconnection with the
passenger address system. Audio selector panels for the flight
interphone system are at the pilot's, copllot's, navigator's and
electronic rack statlions. On turbofan airplanes two loudspeakers, which
are connected tc the pilot's and copllot's audio selector panels, are in
the ceiling panels over the pilot's end copillot's stations. Muting
relays for each loudspeaker are installed in RJ-17 and RJ-18 in the lower
nose section.

B. The interphone system provides two-way communicatlion between those
stations provided for ground serviecing. (See figure 1.) Each of the
service interphone stations is equipped with a single Jack for handset,
or headset and microphone. A service interphone switch on the flight
engineer's panel is opened durlng flight to disable sll service
interphone stations except those at the flight engineer's station, both
attendants' panels, the external power receptacle panel, electronic
equipment compartment (under weather radar) and on the turbofan airplanes
at the cargo attendant's interphone panel (in the seat bolster) and at
the cargo door.

C. Service interphone Jacks are at the following locatlons:

(1) External power receptacle panel.

(2) Deleted.

(3) Left and right wing single point refueling stations.
(4) Left and right main wheel wells (external access).
(5) Tail section.

(6) Tail cone (external access).

(7) Electronic equipment compartment.

(8) TFlight engineer's station.

(9) Forward attendant's panel.
(10) Aft attendant's panel.
(11) cargo attendant's interphone panel (turbofan only).
(12) cargo door (sta 480) (turbofan only).

0
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AFT ATTENDANT®S
PANEL HANDSET

FORWARD ATTENDANT"S
— SERVICE PANEL HANDSET
ON INTERPHONE 2
SWITCH
@ (—\ —

OFF

SERVICE M
INTERPHONE
DETAIL A
RADIO AND T-R
LOUDSPEAKERS — CIRCUIT BREAKER

PANEL (PS) FLIGHT ENGINEER"®S
UPPER PANEL

SEE DETAIL A

ELECTRONIC EQUIPMENT
COMPARTMENT SERVICE
INTERPHONE RECEPTACLE

SEE DETAIL B

SERVICE
INTERPHONE

\HANDSET

SERVICE INTERPHONE
AMPLIFIER UNDER
LEFT ELECTRONIC
EQUIPMENT RACK

CARGO ATTENDANT'S [>rUrRBOFAN ONLY

INTERPHONE PANEL
DETAIL B

Service Interphone Station Locations 10
23-2-0 Figure 1 (Sheet 1) Dec 15/6k4
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D The service interphone amplifier obtains 28 volt dc power simultaneously
from the essential flight instrument bus and flight instrument bus No. 2.
This provides the interphone system with the capability of operation in the
event of power loss on one source. Diodes provide isolation between the two
power sources. When ground power is applied from ground power shield (J9)
28 volt dc is also applied to the interphone system. A service interphone
ground power relay switches ground power to the amplifier whenever ground
power is applied to the airplane.

E. The interphone amplifier receives signals from the interphone system
whenever a flight crewmember selects INT on his audio selector panel.
When the position is selected, output of that crewmember’s microphone
is fed to the interphone amplifier. Output of the interphone amplifier
is fed to the interphone system audio selector panels, and may be
monitored at any interphone station. (See figure 2.)

2. Audio Selector Panels

A. Audio selector panels are provided at the Aft Electronic Panel and Lower
Flight Engineer’s Auxiliary Panel. Each audio selector panel contains 15
audio selector toggle switches, a volume control, a six-position rotary
microphone selector switch and an amplifier selector switch. (See
Figure 3.).

B. Toggle switches an the audio selector panels enable each station so
equipped to monitor any one or any cobination of the communication and
navigation receiver audio outputs. Actuation of each switch connects
audio signals from the associated receiver to the input of the audio
amplifier. The amplifier signals are sent to the crewmenber’s headset.
Any one, or any combination of audio facilities can be monitored by
actuation of the associated switches. (See figure 3.)

C. A volume control is provided for audio outputs from all communication and
navigation receivers and from interphone. The volume control is mounted
concentric with the microphone selector switch.

D. An amplifier selector switch is provided to connect the audio output to
amplifier No. 1 or amplifier No. 2 in case one of the two amplifiers is
known to be nonoperative.

E= The microphone selector switch on each of the audio, selector panels
enables the crewmember to select any one communication facility. By
means of the switch, the crewmember’s microphone output can be directed
to the passenger address system, high frequency transmitter No. 1 or
No 2, u/VHF transmitter No. 1 or No. 2, or to the interphone system.
Operation the microphone selector switch completes both microphone
control and audio circuits, and permits voice communication of the
selected facility. (See figure 4.)

10
Aug 15/66 23-2-0
SN REV Jul 31/99 Page 5
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3. Forward and Aft Attendants' Panels

A. The forward and aft attendants' panels are equipped with telephone-type
handsets. The handsets are suspended on hook switches when not in use.
Removal of the handset frcm the hook switch connects the audio line, and
closing the microphone switch on the handset connects the microphone line
to the interphone system. A potenticmeter for adjusting handset receiver
audio to a comfortable listening level is installed in each panel,

L. Ground Service Intervhone Jacks

A, Each of the ground service Interphone stations are equipred with single
receptacles for a handset or a headset and microphone. The receptacles
are energlzed through the service intervhone switch on the engineer's
panel,

5. Intervhone Headsets

A, Interphone hee,d.se"cs are _GOO-OI:rm magnetic heedsets 4o match the 600-olm
output impedance of the audio selector panel amplifiers.

B. Headset jacks are provided at the pilot's, copilot's, flight engineer's,
navigator's, observer's and electronic rack stations.

6. Intervhone Microvhones

4, Elther carbon microphones or transistorized dynesmic microvhones may be
used with the interrhone system. The interrvhone amplifier microphone
input circult is designed to provide pvolarizing voltage for carbon
microvhones.

B, Handheld microvhones, which incorporate microthone switches, may be used
at each of the interphone stations during normal flight operation. If
the pilot, copilot, navigator, flight engineer or observer is wearing an
oxygen mask, a microvhone in the oxygen mask may be used when a separate
vush-to-talk switch at the crewmember's station is operated.

The oxygen mask microphones are provided with new in line
preamplifiers. Each station is furnished with 2 boomset.
The microphones of the boomsets are also provided with in

line amplifiers.

T. Intervhone Handsets, Attendants'

A. The attendants' panels are equipred with telephone-type handsets. The
handsets, when not in use, are stowed on hook-gswitches on the panels.
When the handset is removed frcm the stowage hook, a switch is closed
which completes the audio circuit to the handset receiver. When the
handset is stowed, the hook-switch opens the receiver audlo circuit.
Volce audio signals ere sent to the interphone input when a push-to-talk
switch on the harndset 13 closed and the attendant spesks 1nto the handset
microvhone., Relessing the switch opens the microphome audio circult.

i

0
23-2-0 . Aug 15/66
Page 8 i SN REV Sep 1/90 +
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Intervhone Amplifier

A, The interphone amplifier is a small, light, audio emplifier that operates
directly from the airplane dc supply. It is designed to use carbon or
transistorized dynamic microphones and magnetic headsets. Direct
operation from the 28 volt dc power system 1is accomplished by using
transistors throughout the amplifier,

B. The amplifier provides an electrical output of 2 watts to the interphone
line. The gain as a function of frequency is within 3 db from 400 to
8000 cps. An input of 0.183 volts rms will drive the amplifier to full
rated output. A volume control in the amplifier permits gain adjustments
%0 be made to provide optimm performance for various losding
requirements.

C., Output impedance of the amplifier is 125 ohms which provides a correct
match for five 600-ohm magnetic headsets in parallel. Additional
headsets may be used at the several service interphone stations as
required, however, the power supplied to each headset 1s reduced as
additional headsets are connected.

D, Volume adjustment at the interphone amplifier is normelly done on the
ground and not in flight, since the audio selector panels of the flight
interphone system have individual volume controls. No on-off control is
provided for the interphone amplifier.

Range Filters

A, Radio signals fram the ADF receivers and VOR receivers are fed into
voice-range filter assemblies, where voice signals are separated input
on the audio selector panels.

B, The voice-range filters are mounted in the left terminal shield box at
body station 400.

Control Cabin Loudspeaker (Turbofen)

A. A loudspesker is provided at pilot's station to enasble monitoring
cammunication facilities without wearing a headset. The loudspesker
utilizes 28 volt dc power, which is obteined from the same source as

pilot's audio selector panel.

B, The loudspesker contains transistorized amplifiers which provide a
maximm power output of 3 watts to the speesker voice coil. An on-off-
volume knob on the front of the spesker assembly ensbles adjusting
speaker output to the desired level. Total power drain of the unit at
maxdimm output is 11.2 watts. .

23-2-0
Page 9
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A muting relay in the loudspeaker assembly is energized whenever the
associated microphone control switch is closed. When the relay is
energized, an additional resistance is placed in series with the volume
control to reduce the output level of the loudspeaker. The muting

resistance is variable so that speaker muting may be adjusted as desired.

A screwdriver is used to adjust the muting resistor. When the muting
relay i1s not energized, the muting resistor is short circuited.

11. Operation

A.

23-2-0
Page 10

The interphone amplifier has no on-off control and as a consequence is
energized whenever the 28 volt dc essential T-R bus is energized.

The amplifier and audio selector panels are energized from a dual power
source of the essential bus and radio bus-2.

Operation of the interphone system from any interphone station except
those stations for ground service only (figure 1, sheet 2) requires
actuation of the push-to-talk switch. When a handheld microphone or

handset is used, the incorporated push-to-talk switch should be actuated.

When a maskk microphone is used, a separate push-to-talk switch at the
respective crewmember’s station should be actuated. Releasing the
push-to-talk switch disconnects the microphone audio line from the
interphone system.

10

Aug 15/66
SN REV Jul 31/99
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INTERPHONE SYSTEM - TROUBLE SHOOTING

1. General

A. Trouble shooting the flight interphone system is best accomplished by
comparing operation at one station with operation at another. In this
way it is easy to determine if the trouble is confined to a single audio
selector panel, or if the trouble is in the signal source.

B. 1If no signals can be heard at a station, monitor signals individually
using amplifier No. 2. If signals can be heard when amplifier selector
switch is on No. 2 position, the audio selector panel amplifier No. 1
is inoperative. Power sources for the individual audioc selector panels
and interphone amplifier may be checked by measuring voltages at the
terminals in the radio junction box. During normal operation 28 volt dc
power should be available at the following terminals.

Interphone Station Turbofan Terminal
(RJ11)
Pilot-Navigator E6, E7
Pilot E6, E7
Copilot F8, F9
Navigator E9
Electronic Rack F6, E7
Interphone Amplifier D18

C. Failure of the interphone amplifier will cause failure of the entire
intercommunication channel. Short circuits in any interphone station
audio wiring will also cause complete loss of communication, since all
output from the amplifier is from a single source.

D. On turbofan airplanes, two separate microphone inputs are used. One input
connects all audio selector panel interphone microphone audio circuits to
the amplifier. The second input connects all service interphone receptacles,
attendants’ handsets and the flight engineer’s microphone circuits to the
amplifier. A fault an, any one of the inputs win cause failure of all
microphones connected to the input, but should not affect either of the
remaining inputs. Faults of this nature may be found through continuity
tests of the wiring.

0
May 15/66 23-2-0
+ SN REV Jul 31/99 Page 101
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INTERPHONE SYSTEM - MATNTENANCE PRACTICES

1. Adjustment/Test Interphone System
A. Test Interphone System

(1)
(2)

(3)
(&)
(5)

Dec 15/6L
+

Connect external power.

Supply power to radio buses and close interphone circult breakers
on radio and T-R circult bresker penel (P5).

Close SERVICE INTERPHONE switch on flight engineer's panel.

Set all switches on crew audio selector panels in "INT" position.

Communication should be .possible between any of the fq].],owing points.

NOTE: The interphcne amplifier 1s incepable of handling more than

(2)
(v)
(e)
(4)
(e)
(£)
(g)
(n)
(1)
(3)
(k)
(1)
(m)
(n)
(o)
(p)

three microphone inputs and ten recelvers in similtaneous
operation.

Pllot

Copilot

Flight engineer

Navigetor

Observer (The pilot has priority over observer's microphones.)
Electronic rack (audlo selector panel and jJack)
Forward attendant's psnel

Aft attendant's panel

External power receptacle

Tail section

Talil cone

Each nacelle

Left and right wing refueling stations

Ieft and right main wheel wells

Cargo attendant's interphone panel (turbofan only)

Main cergo door (turbofan only)

55=8-0
Page 201



Bo&sING 57

—bafplifu .y

MAINTENANCE MANUAL

(6) Open SERVICE INTERPHONE switch. only pilot’s, copilot’s,
1 st and 2nd observer’s, flight engineer’s, electronic rack, cargo
door and all attendants’ panels should remain an interphone system.

(7) Check radio equipment audio and microphone channels.

(a) Turn on receivers and transmitters controlled or monitored
through audio selector panels, and allow to warm up.

(b) Tune equipment to authorized frequencies.

NOTE: Transmission frequencies should. be monitored through
suiltable receiver and transmission kept to a minimum
to avoid. traffic interference. Out-jut of receivers not
within range of transmitting station may be identified
by characteristic noises, etc.

{c) Turn pilot’s microphone selector switch on audio selector panel
to u/VHF1l, u/VHF 2 ,INT, HF 1, HF2 successively and operate
hand mike for each position. Monitor transmission through
receivers for similar equipment. INT position can be
monitored on one of the other interphone stations. On turbofan
airplanes, cockpit loudspeakers shall be muted when a PTT button
is pressed at the pilot’s, copilot’s or observer’s stations.

NOTE : Oxygen mask microphone may be used; however, only tap
side of mask mike to produce audible signals.

(d) Repeat step (c) for copilot’s, navigation and electronic rack
station audio selector panels.

(e) Operate following toggle switches on pilot’s audio selector
panel and determine that signals are heard from each facility
selected. Amplifier selector switch should be in AMPL 1
position.

1) u/VHE-1
2) u/VHF-2
3) HF-1

4) HF-2

DRW CDRL 43/44
Issue D dtd May 19/89 Paragraph 7.3

0
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5) u/VHF-2

6) VHF NAV-1
7) ADF-1 Voice

8) ADF-1 Range

9 TACAN 2

10) TACAN 1

11) VHF NAV-2

(f) Repeat step (e) at copilot’s, 2nd observer’s and electronic
rack audio selector panel.

(g) Repeat steps (e) and (f) with amplifier selector switch in
“AMPL 2“ position.

(h) Turn off all radio equipment.

(8) Remove electrical power from system.

DRM CDRL
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Effectivity:
TCA S/N20199 only

INTERPHONE AMPLIFIER - MAINTENANCE PRACTICES

1. Removal/Installation Interphone Amplifier

A. Remove Interphone Amplifier
(1) Deleted.
(2) Disconnect electrical connector from amplifier (See figure 201).
(3) Release slide fasteners and remove amplifier.

CAUTION: AMPLIFIER CONTAINS THIN FRAGILE INSULATING MICA WASHERS
WHICH ARE EASILY DAMAGED. HANDLE AMPLIFIER CAREFULLY.

B. 1Install Interphone Amplifier

(1) Slide tongue on base of amplifier into lip an forward end of
mounting plate.

(2) Engage slide fasteners.
(3) Connect electrical connector to amplifler.
(4) Deleted

2 Adjustment/Test Interphone Amplifier

A. Adjust Interphone Amplifier

(1) A variable potentiometer, (screwdriver adjusted), accessible from
exterior of the amplifier, may be used to control volume. (See

figure 201.) Adjust volume control as necessary to obtain a
suitable audio level.

Dec 15/59 23-2-41
SN REV Jul 31/99 Page 201
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SEE DETAIL A

INTERPHONE
AMPLIFIER

YOLUME CONTROL

$-25

DETAIL A
END Interphone Amplifier Installation ) ) @
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Page 2C2 Taseiend



e G ,_}

MAINTENANCE MANUAL

Effectivity:
RTCA only
S/N 19997
and 20000

SERVICE INTERPHONE AMPLIFIER - REMOVAL/INSTALLATION

i Removal and Installation of Service Interphone Amplifier (see Fig. 401)

1.1 Remove service interphone amplifier.
S B Remove cover from interphone amplifier box.
1.1.2 Remove plug from amplifier.
1.1.8 Remove locking screw and take out amplifier.
CAUTION: THE AMPLIFIER CONTAINS THIN, FRAGILE MICA INSULATION
LAMINATIONS WHICH CAN EASILY BE DAMAGED. THEREFORE
HANDLE CAREFULLY.

1.2 Install service interphone amplifier.

1.2.1 Insert guide tongue of amplifier into guide slot at forward end of
mounting plate.

1:.2.2 Tighten locking screw.
1.2.3 Connect plug to amplifier.
1.2.4 Place cover on interphone amplifier.

2. Adijustment and Testing of Service Interphone Amplifier

2.1 Adjust Service Interphone Amplifier

A rheostat in the amplifier, which can be accessed from outside close to
the plug, serves to adjust volume. Volume can be adjusted as required for
service interphone headset operation.

23-2-41
SN REV Jul 31/99 Page 401
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VHF COMMUNICATION SYSTEMS - DESCRIPTION AND OPERATION

EFFECTIVITY

00-SJL and on

General

A,

D,

Two independent very high frequency (VHF) communication systems are
installed on the airplane, The VHF systems provide amplitude modulated
voice commnication between aircraft and ground or other alrcraft,
Communication in the 118 to 135.975 megahertz frequency range on any of
T20 channels with a 25 kilohertz spacing may be accomplished., VHF control
panels provide a means of selecting the desired operating frequency.
Average commmnicating distances from the airecraft to ground are
aprroximately 30 miles at 1000 feet and 135 miles at 10,000 feet.

Each VHF system 1s composed of one transceiver, control penel and
antenna, The transcelvers are installed in the left electronic equimment
rack, VHF No., 1 and VHF No, 2 control panels are located on the aft
electronic sectlon of the control stand in the contrel cebin, VHF No., 1
control panel 1s on the captain's side and VHF No. 2 control panel 1s on
the first officer's side, VHF No. 1 antenna is at station 470, top
centerline of the fuselage, VHF No. 2 antenna 1s at station 490, bottom
centerline of the fuselage. VHF No, 3 antenna provisions are at station
930 bottom centerline of the fuselage. (See figure 1.)

The VHF systems use 28 volt dc power obtained from circult breakers on
clrcult breaker penel P5., VHF No. 1 system power 1s obtalned from the
essentlel radio bus, VHF No., 2 system power 1s obtained from radlo bus
Ne. 2.

Communication on each VHF communication system is completed through the
audio selector panels of the flight interphone system, (See 23-2-0.)

Control Panels

A,

Two identical VHF control panels are installed in the control stand.

Each panel conteins VHF communications, VHF navigation systems and DME
controls, however, only those components relating to the VHF communication
systems will be described.

23-5-01
Page 1
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The VHF communication system controls consist of a COMM TEST pushbutton
and two frequency selectlon knobs, The COMM TEST pushbutton, when
pressed, disables the recelver squelch circuits to help indicate whether
recelver squelch circults are operating correctly. Recelver background
noise will increase when button is pressed. Rotation of the two knobs
selects the desired frequency. The outer knob has 18 positions numbered
118.00 through 135.975. The inner knob has 40 positions numbered .00
through .97. The frequency selected is shown in an indicator window
above the knobs, Any of 720 channels with 25 kllohertz spacing mey be
selected on frequencies of 118 to 135,975 megahertz,

3. Iransceiver

A,

10

The transceiver 1s composed of a combination transmitter and receiver
which share certain circuits. Frequency selection is availsble in the

118 to 135.975 megahertz range, providing 720 channels with 25 kilohertz
spacing. Tuning of the receiver and transmitter sections is accomplished
almost immediately with digital synthesizer and phase detection techniques.,
Tuning 1s completed whenever & frequency 1s selected on the VHF control
panel, Push-to-talk circuilts are disconnected until tuning is completed.
The transceiver is composed of solid-stete circults., Transient protection
and voltage regulation circults ensure operating voltages to all circuits,

The recelver 1s normally on unless a push-to-talk circult 1s completed.
Recelved amplitude moduleted signals are completed through a de-energized
antenna relay, to the RF amplifier., The signals are amplified, mixed and
converted as necessary, then passed through the detector, squelch and
amplifier circults, Audio then pesses through a de-energized receive-
sidetone relay to the interphone system audio selector renels, Selcal
signals recelved are sent to the selcal system on separaste circuits.

(See 23-6-0,)

Transmitting 1s completed on the same frequencles as the recelver,
Pressing the push-to-talk button energizes an antenna relay which switches
the antenna to the transmitter circuits. The recelve-sidetone relay is
also energized and connects detected tranemitted audio to the interphone
system audio selector panels., The transmitter is amplitude modulated by
audio signals from the flight interphone system, A minimum power output
of 25 watts RF energy may be applied to the VHF antenna.,

Jul 15/68 23-5-01
+
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4. Opegation

A, A crewman may transmit or receive over a VHF system after the desired

23=5=-01
Page

channel 1s selected on the VHF control panel. Recelving and transmitting
are completed on the same frequency. VHF must be selected on the audio
selector panel.

To recelve, & crewman must turn on the VHF toggle switch on the audio
selector panel (23-2-0), The volume control on the audio selector penel
may have to be adjusted. The crewman willl then hear any messages that
may be received on the selected frequency. Recelver sensitivity may be
checked by pressing the COMM TEST button. Recelver background nolse
should increase,

To transmlt over the VHF systems, the mike selector switch on the audio
selector panel mist be set to the desired VHF position. Operating the
microphone push-to-talk button of the flight interphone system will then
operate control circuilts within the transceiver which will disconnect the
recelver cilrcults and connect the transmitter circults to the antenna.
Amplitude modulated transmission will begin when sudio signals are
impressed on the microphone circuits. Sidetone 1s rectifled from the
modulated RF to the antenna and returned to the headphones of the flight
interphone system to indicate proper operation of the transmitter., When
the push-to-talk button is released the system will return to the
recelve condition.

10
Jul 15/68
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VHF COMMUNICATIONS SYSTEMS . TROUBLE SHOOTING

EFFECTIVITY

SABENA 0O0-SJL and on
BOAC G=AVFB and on

l. General

A, Trouble shooting the VHF communicatlon systems 1s comparatively simple
due to duplication of components between systems. Trouble spots can be
most easily checked by interchanglng common components between systems.
If the system 1s operative after an assumed malfunctioning component has
been replaced by a known operative component, the faulty component has
been 1solated.

B, If a system is completely inoperative, the first check should be to
determine whether or not proper voltages are available to the system,
Ensure all VHF clrcult breskers on circuit breaker panel P5 are closed
(pushed in) and power is available to them, Power measurements are made
in RJ11l. The following teble Indicetes which terminals should be used
for making power checks,

Component 28V IC at
Terminals
VHF-1 Transceiver G-8
VHF-2 Transceiver B-8

C. To decrease the mmber of unscheduled removals, confirm that the
condition stated in the flight report exists prior to replacing system
components, If a VHF system 1s reported to be inoperative on one or two
specific frequencles, a precautionary check of the equipment should be
made to confirm the report and that the problem 1s repetitive., The
trouble may be due to the area and position of the airplane in respect to
the ground station, or to other conditions existing at the time, Also -
ensure the flight interphone system is operating properly so that poor
communication attributed to the VHF systems 1s not actually due to a
faulty isolation amplifier in an audio selector panel. Some checks to
make prior to exchanging components in the VHF systems are:

(1) A loose coaxial connector will cause intermittent operation and noise
in the system, therefore, ensure all connectors are tight. Also
check connectors for oxidation., Oxidation may occur at soldered
connections, thereby creating a mismatch which will result 1n a
decreased signal to noise ratio (apparent noise increase),

10

Jul 15/68 23-5-01
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(3)

(L)
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Channeling

(a)

(v)

Rechannel the system several times from both above and below
the reported inoperative frequency. Wafer switch contacts ir
the control panel may be bent.

Compare system operation against that of the other system in
the aircraft.

Transmitter Output

(a)

()

The transmitter sidetone is demodulated RF output, therefore
the presence of good sidetone is consistent with good
transmitter modulated output.

Transmitter frequency may be checked on one VHF system by
receiving on the other VHF system.

Receiver Operation

(a)

(o)

Receiver operation and frequency may be checked by monitoring

signals from ground stations, other aircraft, or from the other
VHF system. )

If the control panel has a squelch control (sensitivity) the
recelver can be checked for normal sensitivity by comparing the
operation of the squelch control on the reported malfunctioninsz
channel with operation on known good channels.

L7
Jan 15/67
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Trouble Shooting Chart

TRANSMISSION OR RECEPe
TION UNSATISFACTORY ON
VHF-1, Operate VHF=2
system from same audio
selector panel used with
VHF-1, IF =

f e — — —

TRANSMISSION OR RECEP
TION UNSATISFACTORY ON
VHF=2. Trouble shoot
similar to VHF=1,

VHF -2 UNSATISFACTORY -
Trouble shoot keying and
audlo circuits thru
flight interphone sys-
tem.

VHF-2 OK - Interchange
VHF-1, VHF=2 trans-
celvers and operate
VHF=-l system., IF -

l

TRANSMISSION and RECEP-
TION OK - Replace faulty
transceiver.

TRANSMISSION or RECEP-
TION UNSATISFACTORY -
Interchange VHF control
panels, IF =

|

TRANSMISSION and RECEP-
TION OK - Replace faulty
control panel.

TRANSMISSION or RECEP-
TION UNSATISFACTORY -
Check coaxiel ceble for
continuity between
transceiver and antennsa,
IF -

CONTINUITY CK - Replace
antennsa.

Jul 15/68

CONTINUITY UNSATISFAC-

TORY - Repair or replace

coaxlal cable,

23-5-01
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VHF _COMMUNICATION SYSTEMS - ADJUSTMENT/TEST

EFFECTIVITY

00-SJL and on

1. General

A,

The following test should be used to check the operation of a VHF system
after a system component has been replaced or repeired. Conduct test
using only authorized test frequencies and check to ensure frequency is
not in use before transmitting.

The airplane should not be in or near a large metelllc structure, such as
8 hangar or tower, which may attenuate RF energy. Airplane structure,
such as landing geers, may block the VHF antenna when the airplane is in
certain positions with respect to ground station antennas,

2. Prepare to Test

AI

B.

cC.

D.

Provide ground power to the alrplane and energize busses on circuit
breaker panel P5,

Ensure all VHF circult breakers and interphone audio selector panel
circuit breakers are closed.

If control penels have an on-off switch turn on VHF systems and allow 5
minutes for warm-up.

Check flight interphone system and ensure audio selector penels are
operable, (See 23-2-0.)

3. Test VHF Communication System

A,

B.

10

At pilot's station, set microphone selector switech to VHF-1 on audio
selector panel.

At copllot's station, set microrhone selector switch to VHF-2 on audlo
selector panel,

If a squelch control is on the control panel, tune each VHF system to an
unused frequency., Press the COMM TEST or TEST button. Recelver
background noise shall increase when sgquelch control is pressed.

Tune each VHF system to an active channel, Listen to communication
traffic and compare recelver sensitivities, They should be approximately
equal. All but the weakest signals should open squelch,

Rotate volume controls (if on VHF panels) and confirm controls work
smoothly throughout entire range.

Jul 15/68 23-5-01
+
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F. Tune each system to several different chammels and ensure opergtion is
good by chammeling from both above and below the selected frequency.
Compare reception between recelvers; each should be approximately equal
on each frequency.

CAUTICN: DO NOT KEY THE VHF TRANSMITTERS WHEN AIRCRAFT IS BEING FUELED.
G. With each VHF system, establish commmnication on an authorized test
frequency from each station where an audio selector panel is installed.
Reception and transmitter sidetone shall be loud and clear.
H. Secure VHF systems.,

I. Determine whether there 1s any further need for electrical power on the
airplane, if not, remove extermal power.

. 2
23-5-01 Dec 15/65
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VHF COMMUNICATION SYSTEMS ANTENNAS - MATNTENANCE PRACTICES

1. Removal/Instellation VHF Antenna

A.
(1)
B.
(1)
(2)
(3)
(&)
7
\
Ca
(1)
D.
(1)
(2)
(3)
(+)
((
25
Jun 15/63

Equipment and Materials

Sealant BMS 5-~13; Aerodynamic Smoother

Remove VHF Antenne (See figure 201.)

Remove ten screws on antenna base.

Turn Jackling serews to separate antenne base and aentenna supporter.

CAUTION: TUNING LINE (IF INSTALLED) AND ANTENNA CAELE ARE CONNECTED
TO BASE OF ANTENNA. ILOWER ANTERNA SHOULD NOT EE ALLOWED
TC DROP AND UFPPER ANTENNA SHOULD NOT BE LIFTED UNTIL
DISCONNECTED.

Ti1t antenna slightly forward exposing tuning line (if installed)
and antenna cable at aft end of antenna base.

Disconnect antenna.

NOTE: When removing upper VHF antenna secure connectors so they
will not fall into interior of airplane.

Prepare for Applying Faying Surface Seal

Remove 0ld seal and clean antenna base and well in fuselage. See
Chepter 51, "Prepare for Sealing."

Install VHF Antenna

Back out Jacking screws es far as they can come.

Tilt antenna forward and attach tuning line (if needed) and antenna
cable.

NOTE: Be sure connectors are tightened securely.

Apply removable faying surface seal between antenna base and
entenna supporter. See Chapter 51, "Apply Feying Surface Seal."”

Install ten mounting screws.

23-5=11
Page 201
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JACKING SCREW

FAYING
SURFACE SEAL

ANTENNA
BASE TUNING LINE (NOT USED
ON SENSOR ANTENNA)
MOUNTING
SCREWS ANTENNA
CABLE

DETAIL A

r SEE DETAIL A
psi

ocoQo D

B OOODUDDDDUODDOUUEOOUEQO

LSEE DETAIL A

VHEF Antennsa Installation 25
23-5-11 Figure 201 . Jun 15/63

Page 202




SOEING ;=5
= U=

MAINTENANCE MANUAL

Check Antenna Bonding
(1) General

(a) The following bonding check should be conducted any time that a
VHF antenna has been reinstalled.

(2) Equipment and Materials

(a) Low Resistance Testing Set - Microhm Bridge Type W Bonding Meter,
Model T-207, Avton Manufacturing Co., or equivalent.

(3) Measure dc resistance between antenna base and fuselage structure.
Resistance shall not exceed 0,001 ohm,

pEET
SN REV. December 27, 1978 Page 203
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YHF ANTFINA = JUSTLENT /TEST
Censrel.
Thio tcct shall be performud in two steps.
4. Ccaxial line and connootor test,
B. Antonna test.

KOTE: Both tests shall be made using speeicl equipment operating
or usable in VHF range.

Equipment and Matericls

A. VHF lecas teat equipment, SABENA P/R 1-7408, and wsnociated hatween
gories adapters.

B. Pclyckop II - ROHDE & SCHWARZ, Type SWOB, BN 4245/50

Propare for Test

A. Coaxial Line and Connector Test

(1) Remove VHP transceiver 1 and 2 from Lil-i electronic chelf,

CAUTION: BE SURE THAT ELmECTRICAL POWER IS REMOVED FROw
AIRPLANE OR THAT VHF COMM BREAKERS ON P5 PANEL
ARE PULLED BEFORE REMOVING TRANSCEIVERS.

(2) Gain access to VHF 1 and VHF 2 sntenna conneotors and disconucct
RD265 (TOP) and RD1479 (BOTTOM),

(3) Connecct genorator P/F 1-7486~2 to load P/N 1-7488-1 vsing
proper adaptor ceble. Switch on generator end allow 5 ninutcs
for output siabilization. Check that lattery status iudicetor
is in green rres. Adjust on load for Odb readout. Do not
gwlitch off generetor until the end of test. Disconneut
goneraior from load.

(4) Connect generator P/I 1-7486-2 of test equipment P/N 1-T7.468
to Al terminal of RD130B (BP) for testing system 1, or to il
torainal of RD135B (BP) for testing system 2, using suitable
adapter cabdle. ’

(5) Connect load P/N 1-7488-1 of test oquipment P/R 1-7488 to
RD265 for testing system 1 or to ED1479 for testing system 2.

25-5-11
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Antenna Test

(1)

This test can only be performed if coaxial line and connector
tcat has beon successful.

(2) Kake sure that RD265 for system 1 and RD1479 for system 2 are
disconnected.

(3) Connect Pclyckop II RP output to Al termimal of D130 (BP)
for tosting system 1 or to Al terminal of RD135B (BP) for
testing system 2, using suitadble adapter cabls,

(4) Provide 220V 50Hs to supply Polyskop II,

Tost
A. Coaxial Lins and Connector

(1) BDa asure that battery status indicator is still in green area.

(2) Read on indicator on load the loss in db, Valuc must be as
followss

- VHF 13 1ldb & v,2dd
- VHF 23 0,6db 4+ 0,2dd

(3) Move coaxial cable by hand where appearing, and try to move
sonnectors by hand versus shield, observing needle on locad
indicator. Any varlation in needls position indicates poor
contact{ in the connector or in the cable; rework connector
or replace cable ascordingly.

(4) ¥o variation of needle position and loss in the range
specified, indicate that test has bLeen successiuvl.

(5) 1If thore is no more use of the test equipment, owitch off
and disconnect,

(6) Reinstall VHP transceivers 1 and/or 2 and push breskers
accordingly. Confirm both systems are operabdls.

B. Antenna

(1) switch Polyskop II on.

(2) adjust calidrated output attenuator to -10dbd,

(3) Adjuet "Brightness" and "Focus" to obiain good picture. Adjust
O-reference iine to O on graticule.

(4) select frequency range 100 to 200 Mz,

Si1 REV. December-27, 1978
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(5) Select Y1 amplifier selector switch UA, adjust vertical
gain Y1 to obtain & picture of about 10 graduations,

(€) Seloct frequency marker 10 Miz, adjust "Marker Amplitude"
to approximately 1 c¢m (one centimeter) height.

(7) Adjust "Centre Frequency" and "Sweep Width" to have freguency
range 100 to 150 MHz on all graticule widih,

(8) Observe picture on the screen &and read the amplitude
of the undulations Al,

____________ B o S N S
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______ T MU (U T 2 § - .

N S —— ﬁ- ,._..i._ _____ ;.._-—-f,i--_.‘_ -

_____ ‘._____Y____._V____.-l__-4--- —

(9) Reconnect RD265 (TOP) for system VHF 1 and RD1479 (BOTTOM)
for eystem VAF 2.

(10) Observe picture on the screen and in the communication
range (1186 MHz to 135,957 Miz) read the amplitude A2.
[ 4

235
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(11) Calculate reflection coefficient "r" as follows:
r 42
Al

i e}
Exanple: r=33 =:0,1

(12) calculate Voltage Standing Wave Ratio "V.S.W.R.":

V.S.W.R. = >+E
l-r
) l+0,1 1,1
Exam let v.SlWQR. 1 e 0’1 - 0’9 1’22

For VHF Comm antenna, VSW¥R must be less than 1,75. If celculated
value is below 1,75, the antenna is serviceable, otherwise check
antenna bonding and if satisfactory, replace antenna.

(13) Discormect Polyskop II. Reinstall VHF transceivers 1 and 2 and
push breakers accordingly. Ccenfirm both systems are operable.

SN REV. Uecember 27, 1978
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SELCAL DECODERS - DESCRIPTION AND OPERATION

1. General

A. A dual Selcal (SELective CALling) decoder is installed in the left
electronic equipment rack. The unit operates in conjunction with HF
Communication receivers or VHF Communication receivers. (See figure 1)

B. The Selcal unit relieves the pilots from continuously monitoring the
radio receivers, and will alert the pilots by sounding a chime whenever
a properly coded transmission is received from & ground statilon eand
decoded by the Selcal unit. At the same time the chime is sounded, a
light on the control panel will flash on and off, thus lndicating to the
pillot whether the coded slignal has been received by decoder No. 1 or
No. 2.

C. The Selcal decoder is reset by pressing the push to-reset button on the
control panel.

2. Selcal Control, Chime and Lights

A. Selcal Control

(1) A switch on the panel provides selection of operating in conjunction
with HF Communication receivers or VHF Communication receivers.

‘B. Selcal Chime

(1) The Selcal chime is sounded when either section of the dual Selcal
decoder receives a properly coded signel. When a signal is decoded,
a circuilt in the decoder Ls closed and 28 volt d-c power is applied
to the chime.

(2) The chime is "reset" whenever the Selcal decoder is reset.
(3) The Selcal chime is under the flight englneer's table.
C. Selcal Lights

"{1) Whenever a properly coded signsl is.recelved and decoded by either
section of the dual decoder an associated flashing lamp is energlzed
to indicate whether the signal was received by decoder No. 1 or
No. 2. A properly coded signal ceuses an intermittant signal
circult to operate in the section of the decoder unit receilving the
signal. The signal clrcult switches the lamp on and off until the
decoder 1s reset.

Jul 15/59
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pr— 7/7257 : *}- Selcal Decoders

Descripti 0 i
MAINTENANCE MANUAL escription and Operation

3. Selcal Decoder Unit

A. The Selcal decoder unit consists of two separate decoder chassls in a
common case. Each of the decoder assemblies consists of an AGC audio
amplifier, a dc amplifier, control relays and Vibrasponder reed
assemblies. (See figure 2.)

B. AGC Audio Amplifier

(1) The audio amplifier conmsists primarily of two stages of voltage
amplification followed by a push-pull power emplifier. The high
level output of the power amplifier is capacitively coupled to the
Vibrasponder Resonant Reed coils.

(2) An AGC circuit is provided to maintain proper drive to the
Vibrasponder Resonant Reed coils.

C. D. C. Amplifier

(1) The dc amplifier is biased beyond cut-off so that no current flows
through the relay coll. When a proper coded signal 1s received, dc
amplifier will conduct and energize the decoder relay.

D. Vibrasponders

(1) Vibrasponders are resonant reed relays which respond only to a
speclfic tone. Twelve tones are avallable in the 300 to 1000 cycle
per second range. The units are used in pailrs to make up specific
tone combinations so that each alrplane may be assigned a unique

- tone code.

4, Auto Alert Provisions

A. Space provisions for an auto alert unit are incorporated in the decoder
housing, and all necessary wiring and controls are installed in the
airplane. '

5. Operation -

A. Controls for both Selcal decoders are duplicated on a single control
panel located in the pilots overhead panel. Each
section consists of a selector switch and a push-to-reset button with
flashing light incorporated. When the selector switch is on "HF" or
"VAF" position, the decoder 1s on and receives signals from HF or VHF
recelvers.

23-6-0 Jul 15/59
Page U4 SN REV. Sep 1/89
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B.

MAINTENANCE MANUAL

When the proper coded signal 1s received, a pair of reeds vibrate during
the first pulse and another pair of reeds vibrate during the second pulse.
If the time interval between the two pulses 1s proper, the dc amplifier
will conduct and energlze the decoder relay. When the decoder relay is
energized, three sets of contacts are actuated. One set electrically
locks the decoder relay. A second set provides a closed circult to
operate the Selcal chime. A third set applies 28 volts to the relay
osclllator circuit which ceuses the Selcal light to flash on and off.

The decoder unit is reset by pressing the "PUSH TO RESET" button on the
control panel. This actlion shorts the decoding relay winding causing it
to open. The audio amplifier agein receives power, the relay oscillator
ls de-energlzed and the decoder 1s reset.

END

Jul 15/59 23-6-0
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SELCAL DECODERS - MAINTENANCE PRACTICES

1. Adjustment/Test Selcal Decoders

A. Test
(1)
(2)
(3)

Equipment Required
VHF transmitter
HF transmitter

Selcal Console - Motorolas TA-203, or equivalent.

NOTE: Existing HF and VHF ground operated transmitters used for

transmitting coded tone signals may be used.

B. Prepare to Test Selcal Decoders

(1)

C. Test

(1)
(2)

(3)
(L)

(s5)

(6)
(7)

(9)

13
Apr 15/61
Revised

Make arrangement for ground operator to transmlt selected code

signals as necessary.

Selecsl Decoders

Connect external povwer to airplane and energize radio and T-R

circuit breaker panel (P5).

Turn on VHF No. 1, VHF No. 2, HF No. 1 and HF No. 2 and allow to

werm up-

Select HF No. 1 on Selcal panel No. 1.

Tune HF No. 1 to predetermined frequency and signal ground station

operator to transmit code signal on HF transmitter.

NOTE: Do not tune HF No. 2 to transmission frequency until test

using HF No. 1 1s completed.
Check results of code signal reception.
() Two pairs of tones should be heard.

(b) Selcal chime should sound.

(¢) Selcal No. 1 light on control panel should flash.

Press flashing light assembly to reset Selcal Decoder.

Repeat (3), (&), (5) and (6) for HF No. 2.
Repeat (3), (4), (5) and (6) using VEF No. 1 system.

Repeat (3), (4), (5) and (6) using VHF No. 2 system.

23-6-0
Page 201



= U=y Selcal Decoder
MAINTENANCE MANUAL Maintenance Practices

.ﬂlINGJ ;‘/ / Z /5 Z % COMMUNICATION

(10) Repeat above tests from (3) to (9) inclusive using Selcal panel
No. 2.

(11) Reset Selcal No. 1 and No. 2.
(12) Shut off radio equipment.

(13) Disconnect power supply.

END

23-6-0 ' 1
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V/UHF _CO ICATION SYSTEM - DESCRIPTION OPERATION
1. General

A. Each aircraft is equipped with a dual V/UHF system SRT-651/N
manufactured by ELMER.
The dual system equipment consists of:

two transceivers, RT-651N

two control panels, CP-9000/SH

two V/UHF antenna

- one Audio Mixing Amplifier (Dual Channel), Model 247

B. The RT-651/N is a 30-400 Mhz V/UHF transceiver capable of communica-
tion with 8.33 kHz channel spacing in the 118.5 MHz - 136.975 MHz
ATC band and 25 kHz in all other bands. The equipment is remote con-
trolled by the CP-9000/SH control panel.

208 Description

A. Control Panel

Both V/UHF control panels are located on the aft electronic panel.
See figure 1 for the layout of the control panel.

TR-Nr. 23-6

TCA: LX-N20199 23 10 01 Page 3 of 10
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Fig. 1 CP-9000/SH Front Panel Layout

Ref: ELMER Pub P01629
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The front panel of the CP-9000/SH (Figure 1) contains the following
controls and displays:

MODE Selector: This is a five position rotary switch, that
selects the method of choosing the transceiv-
ers operational frequency:

- EM EMERGENCY frequency selection
(243 MHz)

- MAN Manual frequency selection CD
Guard frequencies selection

- GD Guard frequencies selection

- PRE Preset frequencies selection

- LD Loads a new preset frequency

FUNCTION Selector: This is a four position rotary switch, that

selects the following radio functions:

- OFF Deactivates RCP

- T/R Transmit/Receive

- T/R+G Transmit/Receive+Guard Receive
- DF Direction Finding activation

- TEST Activates Interruptive BIT

FREQUENCY Selector: This consists of five toggle switches. The
toggle switches have three positions,”down”,
"centre/ no action” and ”“up”. The switches
are based to the ”“centre/ no action” position
with the up/down selections having momentary
actions. The switches permit manual selection
of the operational frequency with each selec-
tor being dedicated to a digit (100 MHz,
10 MHz, 1 MHz, 100 kHz, 10 kHz/1l KHz).

VOLUME control: Adjust desired audio level.

Ref: Elmer Pub PD1629
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CHANNEL Selector:

AM/FM Selector:

SQUELCH/TONE Selector:

FAIL Lamp:

FREQUENCY Display:

CHANNEL Display:

PWR Selector:

TCA: LX-N20199
RTCA: LX-N19997, LX-N20000

This consists of two toggle switches. The
toggle switches have three positions/selec-
tions, ”"down”, "centre/no action” and "up”.
The switches are biased to the "centre/no ac-
tion” position with the up/down selections
having momentary actions. This permits selec-
tion of the preset channel number (Range 00
to 99).

This is a single, two positions,toggle
switch. It selects the modulation mode, in
the lower UHF band (225 to

399.975 MHz).This switch is not active in
the other frequency bands, where the type
of modulation is fixed.

This is a single toggle switch. This toggle
switch has three positions, ”“SQ.OFF”, ”SQ.
ON” and "TONE”. The TONE position has a mo-
mentary action. The switch enables/disables
the main receiver squelch and a 1000 Hz tone.

This is a filament lamp indicator. It flashes
during the TEST execution; when 1lit (fixed)
it signals the occurrence of a failure de-
tected by the BIT of the transceiver.

This is a six digit display. It displays the
numerical value of the operational frequency,
either manual or preset, and after an inter-
ruptive BIT activation, it shows a code with
the bit test result.

This is a two digits display. It displays the
number of the preset channel (when the mode
selector is set to 'PRE” or "LD"” position).
This is a two digits display. It displays the

number of the preset channel (when the mode
selector is set to ’'PRE” or "LD” position).

Ref: Elmer Pub PD1629
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23 10 01 Fage 6 of 10
] |
Aug 07/2006



EOEING W

Loy

MAINTENANCE MANUAL

B. Transceiver:

The V/UHF transceiver is mounted on the LH radio rack shelf 4 (See
figure 3)

. STA
ST,

- -

AMPLIFIER .Wrmm AMPLIFIER
No 2 No2 | Nol No 1
SHELF 1

CAB
e |p/Al mee

SELCAL{EDAU [{mms [nyp | tecime

r SHELF 2 Fig. 2 RTCA LH radio rack
—
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QUPLER) POWER COMPUTER
MACH jarern
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MKR
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GPS /uHr L |[vrusr 2
SHELE 4

STA STA
40 36

HF
TAPE AMP :;;
MACHINE 1 /
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HE HE
SELCAL| FDAU | a® VT
2 2
e e Fig. 3 TCA LH radio rack
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B Antenna

The V/UHF No 1 antenna is located at BS 470
The V/UHF No 2 antenna is located at BS 490

Refer to figure 4.

Fig. 4 Antenna Location

TR-Nr. 23-6
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D. Audio Mixing Amplifier

One Audio Mixing Amplifier is installed on the RJ-12 COM/NAV term
and component shield. It matches the impendance of the V/UHF trans-
ceiver microphone input with aircraft interphone system. The Audio
Mixing Amplifier has two fully independent Audio Amplifiers with
their own Power Supply installed.

INTERPHONE JUNCTION RJ=4 STA 25]  —memey
RI=17 STA 220
$TA 12 STA 178
JUNCTIOR 80X RJ-23 STA 112
RJ-20 STA 312

STA 360
A/P COMPOHENT 80X RJ-16 STA 218
STA 400 s
RJ 24 STA 335 ‘
2N
N = Ny
s <
-

L4 RADID RACK ’/!
: Z,
/

&5 / S B3 T8 202 ATT. usRn

%
CORM/NAY YERH SHLD RI-11 STA 400 \ ",\ JUNCTION 80X

RJ+12 STA 406— ‘

COMM/NAY TERN
AND (DMPONENT
SHIELD

Audio Mixing Amplifier

/ RJ-18 5TA 220

RJ-26 STA 312

45 AUXILIARY ELEZX RACK $TA 370

"’ WEATHER RADAR UNIT

= RH AADIO RACK

VA
N

RJ=13 EXTENS (DN
STh 400

RJ-12 STA 400 NAV/INSTR TERH SHLD

RJ-13 2TA 400 HAV/INSTR TEAM AlD COMPOHENT SHiELO

Fig. 5 Audio Mixing Amplifier Location
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V/UHF CO ICATION SYSTEM — REMOV. INSTALLATIO

Transceiver removal.

A. On P5 circuit breaker panel, open and tag circuit breakers labeled
V/UHF 1 and V/UHF 2.

B. Disconnect cables from front of transceiver.

Gl Loosen transceiver from mount and remove transceiver.
Transceiver installation.

A. Screw transceiver in mount.

B. Connect cables to transceiver.

c. Close V/UHF 1 and V/UHF 2 circuit breakers on P5 panel.

V/UHF control panel remova

A. On P5 circuit breaker panel, open and tag circuit breakers labeled
V/UHF 1 and V/UHF 2.

CAUTION: DO NOT REMOVE THE CONTROL PANEL WITH POWER APPLIED. DAMAGE
TO THE EQUIPMENT MAY RESULT.

B. At the aft electronic panel, release the fasteners and lift out the
panel as far as the cable permits.

Cle Disconnect cable and remove control panel.

V/UHF control panel installation.

A. Position control panel close to the opening of aft electronic panel
and connect cable to unit.

B. Place control panel in cut-out of aft electronic panel and secure
fasteners.

Ce On P5 circuit breaker panel, close V/UHF 1 and V/UHF 2 circuit
breakers.

V/UHF antenna removal.

A. Open tag on P5 circuit breaker panel, the circuit breakers labeled
V/UHF 1 and V/UHF 2,

B. If applicable, remove some aerodynamic smoother from around antenna
base to facilitate removal. Use hardwood or plastic scraper.

Ca Remove mounting screws holding antenna to aircraft and remove as far
as cables will permit.

TR-Nr. 23-7

LX-N20199 23 10 01 Page 3 of 4
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If antenna is located on top of aircraft, secure cable so that it will

not fall into aircraft.

D. Disconnect cable and remove antenna.

V/UHF antenna installation.

A. Remove any aerodynamic smoother from mounting surfaces on aircraft,

using hardwood or plastic scraper.

B. Clean faying surfaces of antenna and aircraft.

C. Install new O-ring in antenna mounting flange.

D. Position antenna and connect cable.

E. Place antenna in position and install mounting screws.

Ele Using milliohmmeter, measure bonding resistance between antenna
base and aircraft structure. Resistance shall be 0.5 milliohm or

less.

G. Apply aerodynamic smoother.

H. Remove tags and close previously opened circuit breakers.

Audio mixing amplifier removal.

A. On P5 circuit breaker panel, open and tag circuit breakers labeled

V/UHF 1 and V/UHF 2.

B. Remove electrical connector from audio mixing amplifier.

c. Loosen audio mixing amplifier from mount and remove unit.
udi ixi ifi installation
A. Screw audio mixing amplifier in mount.

B. Install electrical connector to audio mixing amplifier.

C. Close V/UHF 1 and V/UHF 2 circuit breakers on P5 panel.

TR-Nr.

23-7

LX-N20199 23_1 0_01 Page 4 of 4
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V/UHF _CO ICATION SYSTEM — REMOVAL/ ALT N

1. Egquipment and Materials.
(1) Self Leveling Green Sealant (P/N HT3326-5-50).

(2) Tape Stretch Seal (P/N AD89503/01-36).

2 Transceiver removal.

(1) On P5 circuit breakter panel, open and tag circuit breakers
labelled V/UHF 1 and V/UHF 2.

(2) Disconnect cables from front of transceiver.

(3) Loosen transceiver from mount and remove transceiver.

3. [Transceiver installation.
(1) Screw transceiver in mount.
(2) Connect cables to transceiver.

(3) Close V/UHF 1 and V/UHF 2 circuit breakers on P5 panel.

4. Control Panel removal.

(1) On P5 circuit breaker panel, open and tag circuit breakers
labelled V/UHF 1 and V/UHF 2.

CAUTION: DO NOT REMOVE THE CONTROL PANEL WITH POWER
APPLIED, DAMAGE TO THE EQUIPMENT MAY RESULT.

(2) At the aft electronic panel, release the fasteners and 1lift out
the panel as far as the cable permits.

(3) Disconnect cable and remove control panel.

5% V/UHF control panel installation.

(1) Position control panel by opening in aft electronic panel and
connect cable to unit.

(2) Place control panel in cut-out of aft electronic panel and
secure fasteners.

(3) On P5 circuit breaker panel, close V/UHF 1 and V/UHF 2 circuit
breakers.

6. v/UH ntenn moval.

NOTE: Removal of an upper antenna requires a work stand high enough to reach
the top of the fuselage.

TR-Nr. DFW 23-8
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(1) Open the circuit breakers V/UHF 1 and V/UHF 2 on P5 overhead
circuit breaker panel.

(2) Locate the V/UHF 1 and V/UHF 2 antennas
V/UHF 1 Station 470 (top)
V/UHF 2 Station 490 (bottom)

(3) Remove six screws that attach the antenna to the fuselage.

(4) Pull antenna out far enough to disconnect coaxial cable
connector.

NOTE: If antenna is located on top of the aircraft, secure cable so
that it will not fall into aircraft.

(5) Disconnect coaxial cable connector from antenna.

7. V/UHF antenna installation.

(1) Place antenna gasket on antenna.

(2) Apply self leveling green sealant to connector base. Allow the
sealant to cure for 30 minutes before mounting the antenna to
the aircraft.

(3) Remove any remaining aerodynamic sealant from mating surface on
aircraft, using a plastic scraper.

(4) Inspect aircraft skin for corrosion and repair per SRM 51-8-1,
using alodine MIL-C 5541 class 3 per SOPM 20-43-03.

(5) Prime and paint all bare metal outside the original footprint
and decrease the original footprint by 0,2 inch per
AMM 51-90-00.

NOTE: Ensure all bare metal within antenna footprint is clean,
alodined and corrosion free before installing the antenna
gasket.

(6) Clean the antenna footprint and skin surfaces with aliphatic
naphtha TT-N-95 or equivalent per AMM 13-1-3,

(7) Remove the aliphatic naphtha with a clean cloth.

(8) Place antenna near mounting location and connect coaxial cable
to antenna.

(9) Wind stretch seal tape around the connector until it is 1.5 inch
above the connector covering the coax cable.

NOTE: Make sure that the adhesive side of the tape is pointing to
the coaxial cable and the connector. This provides for a
tight seal.

TR-Nr. DFW 23-8
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CAUTION: DO NOT APPLY AERODYNAMIC SEALANT TO THE EDGES OF THE
ANTENNA. AERODYNAMIC SEALANTS PREVENT MOISTURE
REMOVAL BY THE GASKET WHICH CAN CAUSE CORROSION
DAMAGE TO THE AIRPLANE AND ANTENNA MATING SURFACES.

(10) Place antenna in position ensuring the antenna gasket is
positioned correctly.

(11) Secure antenna with six mounting screws. Ensure that a Teflon
washer is placed under each screw.

(12) Tighten antenna screws so that antenna gasket is compressed
evenly.

(13) Torque screws per AMM 13-9-21. Re-torque after 15 minutes.

(14) Measure electrical bond resistance between antenna and fuselage,
using a milliohm meter. Resistance must be less than 0.001 Ohm.

(15) Close circuit breakers V/UHF 1 and V/UHF 2 on P5 overhead
circuit breaker panel.

(16) Perform an operational test per AMM 23-53-01 page 501 par. 4.

TR-Nr. DFW 23-8
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V/UHF COMMUNICATION SYSTEM - DESCRIPTION AND OPERATION

e General

A. Each aircraft with be equipped with a dual V/UHF system SRT-651/N
manufactured by Emer
The dual system equipment consist of
- two transceivers, RT-651N
- two control panels, CP-9000/SH
- two V/UHF antenna

B. The RT-651/N is a 30-400 MHz V/UHF transceiver capable of communication
with 8.33 kHz channel spacing in ATC band and 25 kHz in all other bands.
The equipment is remote controlled by the CP-9000/SH control panel.

2 DESCRIPTION

A. Control panel

Both V/UHF control panels are located on the aft electronic panel. See
figure 1 for the lay-out of the control panel.

23-10-01
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Figure 1 CP-90000/GDF Front Panel Layout

Ref : Elmer Pub P01629
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The front panel of the CP-9000/SH (Figure 1) contains the following controls and

displays:

MODE Selector:

FUNCTION Selector:

FREQUENCY Selector:

VOLUME control

SN REV Mar 31/2000

This is a five position rotary switch, that selects the
method of choosing the transceivers operational
frequency:

* EM EMERGENCY frequency selection (243 MHz)
*« MAN Manual frequency selection

* GD Guard frequencies selection

* PRE Preset frequencies selection

« LD Loads a new preset frequency

This is a four position rotary switch, that selects the
following radio functions:

* OFF Deactivates RCP

* T/R Transmit/Receive

e T/R+G Transmit/Receive+Guard Receive

e DF Direction Finding activation

e TEST Activates Interruptive BIT

This consists of five toggle switches.

The toggle switches have three positions,”down”, “centre/
no action” and “up”. The switches are based to the
“centre/ no action” position with the up/down selections
having momentary actions. The switches permit manual
selection of the operational frequency with each selector
being dedicated to a digit (100MHz, 10 MHz, 1 MHz, 100
kHz, 10 kHz/1l KHz).

Adjust desired audio level.

Ref.: Elmer Pub PD1629%
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B. Tranceiver :

The V/uHF transceiver is mounted on the LH radio rack shelf 4 (See figure 3)

STA STR
40 36

[ ] s
AMPLIFIER
No 2 gggggggg AMPLIFIER
No 2 No 1 No l
SHELF 1
CAB
MR |P/A| e
SELCAL|FDAU |crar Amp | rAcinE
[ SHELF 2 ]
UJYLBJPOWER AUTOPILOT AMPLIFIER E’igure 2: RTCA LH radio
MACH |aacTioy SRR rack (S/N 19997, 20000)
TRIM | BOX
SHELF 3 1
MKR
DEAC
GPS W/uHF 1 |V/uHF 2
SHELF 4

STA
40 36

— —
HF
TAPE AMP :};
MACHINE 1 1
SHELF 1
HE HE
SELCAL| FDAU | aw R/T
2 2
[ SHELF 2
(OUPLER | POWER
AUTOPILOT AMPLIFIER i ¥
MACH [UNCTICN COMPUTER Figure 3: TCA LH radio
TRIM | BOX
rack (S/N 20199)
SHELF 3 ]
CAB
NAV | ENG | MKR | P/A | AIR
WING| VIB | BEAC| AMP | PRE
CTRL | GPS |V/uHF 1 |v/usr 2
SHELF

23-10-01
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C. Antenna

The V/uHF N° 1 antenna is located at BS 470
The V/uHF N° 2 antenna is located at BS 490
Refer to figure 4.

Figure 4: Antenna location

23-10-01
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3. OPERATION

This section illustrates the various procedures used to muodify data in
order to control the radio’s by CP-90000/SH. Operational parameters (like
frequency) are controlled by the use of the display and the switches to
set frequency, the various procedures will be explained later.

3.1 Power-up

At power-up CP-9000/SH performs an automatic Lamp Test; then after the
Radio Power up test is completed it sends data to the Radio.

3.2 MODE SELECTOR
3.2.1 MAN (Manual) Position
3.2.1.1 Frequency Selection

When the MODE selector is in the “MAN” position it is possible to modify
the operational parameter “frequency” manually. When the operator moves
the MODE selector to the MAN position it is automatically set the last
valid frequency. To modify the frequency toggle up/down the switches
relative to every digit. Changing frequency, if an illegal one is
selected, the frequency display starts blinking; it stops blinking when
you select a new valid frequency.

3:2:2 Emergency Frequency
3.2.2.1 EM Position

The “EM” position of the selector MODE allows the unconditional selection
of 243 MHz on the main receiver (and transmitter). When the control panel
is in “EM” position it is impossible to use the toggle switches to change
frequency. In “EM” position the channel display is off.

3.2.3 Guard Frequency
3.2.3.1 GD Position

The GD position allows to tune the main receiver (and transmitter) on
the guard frequency relevant to the selected frequency range.

In GD position, on the display, appears the frequency of the guard
channel activated.

When the Control Panel is in GD position, it is impossible to use the
toggle switches to change frequency. In GD position the channel display
is off.

Ref.: Elmer Pub PD1629
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3.2.4 PRE Position

When the MODE selector is on the ‘PRE’ position the operator can control
the following functions: Frequency channel preset, WOD & Date loading,
WOD selection, WOD) verify, WOD zeroize, Training frequencies loading,
Frequency channels spacing choice, Rx audio level, Main receiver squelch
threshold, Guard receiver squelch threshold, Tx audio level, FM sidetone
level, AM sidetone level. The kind of information stored in the
CP-9000/SH nonvolatile memoryeis Frequencies

3.2.4.1 Frequency channels preset

If the MODE selector is in the “PRE” position the operator can store
frequencies in the available channels. The available channels used to
store frequencies are from 1 to 99, while channel “00” is reserved for
the activation of service functions.

If the frequency is modified, the frequency display flashs; when the
selector is moved to the LOAD position the frequency, on the display, is
associated with the selectedchannel and the frequency display stops
flashing, to show that the frequency has been loaded and sent to the
radio.

If the operator does not LOAD in 3 seconds from the last toggle switch
moved, on the display appears the last frequency memorised in the
selected channel.

If the frequency selected is an illegal one the frequency display will
blink and, on the LOAD operation, the frequency is not stored into the
channel and will appear the last valid stored frequency.

3.5 FUNCTION SELECTOR

By the functions selector it is possible to choose the operative
condition of the selected radio.

3.5.1 OFF Position

When the FUNCTION rotary switch is on the OFF position CP-9000/SH is
deactivated; in this situation the radio is OFF.

3.542 T/R Position

If the operator moves the FUNCTION rotary switch to the T/R position,
the Transceiver is activated.

3.5.3 T/R+G Position
If the operator moves the FUNCTION rotary switch to the T/R+G position

both Transceiver and Guard Receiver are activated. The frequency on the
guard receiver is relevant to the RF band of the main receiver.

Ref.: Elmer Pub PD1629
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3.5.4 TEST position

When the operator selects the TEST momentary position the IBIT is
performed on the radio; the selector must be held in the TEST position
until the function has been performed. During the TEST the Fail Lamp is
blinking and the frequency display shows the last frequency. At the end
of the test routine, if no fail has been found, the Fail Lamp stops
blinking and on the frequency display appears “AOAOAO” until the operator
move the rotary selector out of the TEST position.

If a fail has been detected the Fail Lamp remains lit up fixed and on
the frequency display appears the indication of module(s) failed (AxAXAx)
in decreasing probability order.

In case of Warning condition the Fail Lamp remains 1lit up fixed and on
the frequency display appears the indication of Warning occured (Px).

In Tables 2.1/2.2 are reported the meaning of the various codes shown at
the end of the Test routine.

Failed module Ax
Test OK 0
FP/Controller 1
ECCM “
IF/Audio 3
Synthesiser 4
REF/IF Converter 5
Power Supply 6
Power Amplifier 7
Flex Cable 8
Table 2.1

Ref.: Elmer Pub PD1629

23-10-01
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Warning condition PX

High Temperature 1

High VSWR 2

Low Power Supply 3
Table 2.2

When the FUNCTION selector is returned to a normal operative position, the
radio is configured in the last setting.

3% 6
3.6.1
3« 6

w2

SQUELCH/TONE SELECTOR

SQ. ON/OFF Position

Moving the SQUELCH/TONE selector to the SQ.OFF position the main receiver
Squelch is disabled. Moving the SQUELCH/TONE selector to the SQ.ON
position the main receiver Squelch is enabled.

Tone Position

The SQUELCH/TONE selector has a momentary TONE position, with the
following possible functions:

. when enabled in UHF range, BM mode, if the TOD is present, the radio
transmits the TOD and after about one second the internal 1024Hz tone
control;

. in the frequency range out of UHF range, or in UHF if the TOD is not present,
the radio transmits the internal 1024Hz tone control.

23-10-01
Page 10

POWER

Using the three position PWR selector it is possible to choose three
levels of power for the selected transmitter: “HF’ full power, “M’
intermediate power, “LOW’ low power.

Ref.: Elmer Pub PD1629
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3. 8 MODULATION

In the lower part (225.000 to 399.975 MHz) of the UHF band (225 to
469.975 MHz) it is possible to choose the type of modulation used by
the selected radio; acting on the two positions selector AM/FM, the user
can choose AM modulation or FM. This possibility is not provided for the
other frequency bands, where the type of modulation is fixed.

3.9 SPECIAL FUNCTIONS
3.9.1 Channels spacing preset
a) Select the ‘PRE” position with the MODE rotary switch.

b) Select the channel N’ 00 and store in it the frequency 202.000 MHZ
by “LD” function.

c) Set the channel in the range 11 to 54, where the channel ten digit
selects the frequency range and channel unit selects the frequency
step in the selected range in accordance with the following tables:

CHANNEL TENS FREQUENCY RANGE (MHZ)
1 30 + 87.975
2 108 + 117.975
2 137 + 155.975
3 118 + 136.975 (ATC band)
4 156 + 173.975
5 225 + 469.975
Table 2.1

Ref.: Elmer Pub PD1629

23-10-01
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CHANNEL UNIT STEP (KHz)
1 5
2 8.3
3 12.5
4 25
Table 2.2

d) Move the MODE rotary switch to the LD position to accept the above
selection; the channel display will show the channel 00 and the frequency
display will show frequency 202.000 MHz; moving the MODE rotary switch to
the LD position, for two times, the CP90001/SH returns to the operative

mode.

Note:

1. If the operator doesn’t change the step after activating this
function, and he wants to return to the operative mode, he has to
select channel 00; the frequency display will show the exit
frequency. Moving the MODE selector to the LD position will restore
the operative mode.

2. In case of 8.33 step selection, in ATC sub-band, the sequence and
meaning of the numbers, showed on the 10 KHz and 1 KHz digits,
will be as in the following:

Ref.: Elmer Pub PD1629
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Display Value Channel Width (kHz) Working Frequency
XXX .X00 25 XXX .X000
XXX .X05 8.33 XXX.X000
XXX.X10 8.33 XXX.X083
XXX .X15 8.33 XXX.X166
XXX.X25 25 XXX .X250
XXX .X30 8:33 XXX .X250
XXX.X35 8.33 XXX .X333
XXX.X40 8.33 XXX.X416
XXX .X50 25 XXX .X500
XXX .X55 q..33 XXX.X500
XXX.X60 8.33 XXX .X583
XXX .X65 8.33 XXX .X666
XXX.X75 25 XXX.X750
XXX .X80 8.33 XXX .X750
XXX .X85 8.33 XXX.X833
XXX.X90 8.33 XXX.X916
XXX .X00 25 XXX.X000
XXX .X05 8.33 XXX .X000

Etc.

3.9.2 Audio level adjustment

a) Select the “PRE” position with the MODE rotary switch.
b) Select the channel N° 0Ostore in the frequency 203.000MHz by “LD~”

function.
c) The frequency display shows now in the 1 MHz digit an “A” letter
while the other digits and the channel display are maintained blank.

Ref.: Elmer Pub PD1629

23-10-01
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d) Push up or down the 1 MHz digit switch to increment or decrement the
audio level.

e) Move the MODE rotary switch to “LD” position twice to exit the function.
3.9.3 Main Squelch adjustment
a) Select the “PRE” position with the MODE rotary switch.

b) Select the channel N° 00 and store in it the frequency 204.000 MHz
by “LD” fiunction.

c) The frequency display shows now in the 1 MHz and 100 KHz digits an
uppercase “S1” letter while the other digits and the channel display
are maintained blank.

d) Push up or down the 1 MHz digit switch to increment or decrement the
audio level.

e) Move the MODE rotary switch to “LD” position twice to exit the function.
3.9.4 Guard Squelch Adjustment
a) Select the “PRE” position with the MODE rotary switch.

b) Select the channel N' 00 and store in it the frequency 205.000 MHz by
“LD” function.

c) The frequency display shows now in the 1 MHz and 100 KHz digits an
uppercase “S2' letter while the other digits and the channel display
are maintained blank.

d) Push up or down the 1 MHz digit switch to increment or decrement the
audio level.

e) Move the MODE rotary switch to “LD” position twice to exit the function.
3.9.5 Audio Tx Narrow Band Level
a) Select the ‘WPRE” position with the MODE rotary switch.

b) Select the channel N° 00 and store in it the frequency 206.000 MHz
by “LD” function.
Ref.: Elmer Pub PD1629
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c) The frequency display shows now in the 1 MHz and 100 KHz digits an
uppercase “Al” letter while the other digits and the channel display
are maintained blank

d) Push up or down the 1 MHz digit switch to increment or decrement the
audio level.

e) Move the MODE rotary switch to “LD” position twice to exit the function.

3.9.6 Audio FM Sidetone N.B.L
a) Select the “PRE” position with the MODE rotary switch.

b) Select the channel N° 00 and store in it the frequency 207.000 MHz
by “LD” function.

c) The frequency display shows now in the 1 MHz and 100 KHz digits an
uppercase “A2” letter while the other digits and the channel display
are maintained blank.

d) Flush up or down the 1 MHz digit switch to increment or decrement the
audio level.

e) Move the MODE rotary switch to “LD” position twice to exit the function.

3.9.7 Audio AM Sidetone N.B.L.
a) Select the “PRE” position with the MODE rotary switch.

b) Select the channel N° 00 and store in it the frequency 208.000 MHz by
“LD” function.

c) The frequency display shows now in the 1 MHz and 100 KHz digits an
uppercase “A3” letter while the other digits and the channel display
are maintained blank.

d) Push up or down the 1 MHz digit switch to increment or decrement the
audio level.

e) Move the MODE rotary switch to “LD” position twice to exit the function.

Ref.: Elmer Pub PD1629

23-10-01
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V/uHF COMMUNICATION SYSTEM - TROUBLE SHOOTING

1. General

A. Trouuble shooting the V/uHF communication system is comparatively simple
due to the duplication of components between sytems. Trouble spots can be
most easly checked by interchanging common components between systems. If
the system is operative after an assumed malfunctioning component has been
replaced by a known operative component, the faulty component has been
isolated.

B. If the system is completely inoperative, the first check should be to
determine whether or not proper voltage are avaible to the system.
Ensure all V/uHF circuit breakers on P5 circuit breaker panel are closed
and power is avaible to them.

C. To decrease the number of unscheduled removals, confirm that the condition
stated in the flight report exist prior to replacing system components.
If a V/uHF system is reported to be inoperative on one ar two frequencies,
a precautionary check of the equipment should be mode to corfirm the report
and that the problem is repetitive. The trouble may be due to the area and
position of the aircraft in respect to the ground station, or other
conditions existing at the time. Also ensure the flight interphone system
is operating propely so that poor communication attributed to the V/uHF
systems is not actually due to a faulty isolation amplifier in an audio
selector panel.

23-10-01
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2, TROUBLE SHOOTING CHART

TRANSMISSION OR RECEPTION
V/uHF FACTORY ON V/uHF 1
Operate V/uHF 2 system
from same audio selector
panel used with V/uHF 1.
IF-

TRANSMISSION OR RECEPTION

Shoot simular to V/uHF 1.

UNSATISFACTORY ON V/uHF 2.Trouble

V/uHF 2 UNSATISFACTORY
Trouble shoot keying

and audio circuits
thruogh flight interphone
system.

V/uHF 2 OK

Interchange V/uHF 1, V/uHF 2
transceiver and operate
V/uHF 1 system. - If

TRANSMISSION and RECEPTION
OK - Replace faulty
transceiver

TRANSMISSION or RECEPTION
UNSATISFACTORY Interchange
V/uHF control panels. IF -

TRANSMISSION and RECEPTION
OK - Replace faulty control
panel.

TRANSMISSION or RECEPTION
UNISATISFACTORY Check
coaxial cable for continuity
between transceiver and
antenna. IF -

CONTINUITY OK.
Replace anteena.

23-10-01
Page 102

CONTINUITY UNSATISFACTORY -
Repair or replace coaxial
cable.
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TROUBLE

PROBABLE CAUSE

ISOLATION PROCEDURE

REMEDY

Intermittent or
poor reception

Faulty trans-
ceiver or
control panel

Check reception at trans-
ceiver PHONE jack. If
reception is satisfactory,
control panel is faulty.
If reception is poor,
transceiver is faulty.

Replace trans-
ceiver or control
panel

SN REV. Sep 1/89

UHF Communications System Trouble Shooting

Table 101 (Sheet 2 of 2)
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V/uHF COMMUNICATION SYSTEM - REMOVAL/INSTALLATION

1. Transceiver removal.

(1)

(2)

{3)

On PS5 circuit breaker panel, open and tag circuit breakers labelled
V/uHF 1 and V/uHF 2.

Disconnect cables from front of transceiver.

Loosen transceiver from mount and remove transceiver.

2. Transceiver installation.

(1)
(2)

(3)

Scews transceiver in mount.
Connect cables to transceiver.

Close V/uHF 1 and V/uHF 2 circuit breakers on P5 panel.

3. Control panel removal.

On P5 circuit breaker panel, open and tag circuit breakers labelled

CAUTION : DO NOT REMOVE THE CONTROL PANEIL. WITH POWER APPLIED, DAMAGE TO

At the aft electronic panel, release the fasteners and lift out the panel

Position control panel by opening in aft electronic panel and connect

Place control panel in cut-out of aft electronic panel and secure

On P5 circuit breaker panel, close V/uHF 1 and V/uHF 2 circuit breakers.

Open tag on P5 circuit breaker panel, the circuit breakers labelled

(1)
V/uHF 1 and V/uHF 2.
THE EQUIPMENT MAY RESULT.
(2)
as for as the cable permits.
(3) Disconnect cable and remove control panel.
4. V/uHF control panel installation.
(1)
cable to unit.
(2)
fasteners.
{3)
5. V/uHF antenna removal.
(1)
V/uHF 1 and V/uHF 2.
(2)

If applicable, remove same aerodynamic smoother from around antenna base
to facilitate removal. Use hardwood or plastic scraper.

23-10-01
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(3) Remove mounting screws holding antenna to aircraft and remove as for as
cables will permit.

NOTE : If antenna is located on top of aircraft, secure cable so that
it will not fall into aircraft. -

(4) Disconnect cable and remove antenna. .

6. V/uHF antenna installation.

(1) Remove any aerodynamic smoother from mounting surfaces on aircraft, using
hardwood or plastic scraper.

(2) Clean faying surfaces of antenna and aircraft.

(3) Install néw O-ring in antenna mounting flange.

(4) Position antenna and connect cable.

(5) Place antenna in position and install mounting screws.

(6) Using miliohmmeter, measure bo,ding resistance between antenna base and

aircraft structure. Resistance shall be 0.5 miliohm or less.

(7) Apply areodynamic smoother.
(8) Remove tags and close prevously opened circuit breakers.
23-10-01
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(3) Remove eight screws holding antenna to aircraft and remove as far as
cables will permit.

NOTE: If antenna is located on top of aircraft, secure cable so that it
will not fall into aircraft.

(4) Disconnect cable and remove antenna and
7. Blade Antenna installation.
A. Replace blade antenna as follows:

(1) Remove any aerodynamic smoother from mating surface on aircraft, using
hardwood or plastic scraper.

WARNING: USE SOLVENT IN A WELL VENTILATED AREA. AVOID PROLONGED
INHALATION OF FUMES OR CONTACT WITH SKIN. SOLVENT IS
FLAMMABLE, AND SHOULD BE KEPT AWAY FROM SPARKS, OPEN FLAME,
AND OTHER SOURCES OF IGNITION.

(2) Clean faying surfaces of antenna and aircraft, using a clean lint-free
cloth moistened with dry cleaning solvent, Federal Specification P-D-680,
Type II. Apply corroslon preventive compound MIL-C-16173.

(3) Install new O-ring in antenna mounting flange.

(4) Position antenna with arrow forward and connect cable.

(5) Place antenna in position and secure with eight screws.

(6) Using milliohmmeter, measure bonding resistance between antenna base and
" aircraft structure. Resistance shall be 0.5 milliohm or less.

(7) Apply aerodynamic smoother
(8) If worn or not installed, apply polyurethane tape.

(9) If circuit breakers were opened prior to removal, remove tags and close.

8. Removal/Installation of Antenna Tape.
A. Peel off any tape remaining on antenna.

WARNING: USE SOLVENT IN A WELL VENTILATED AREA. AVOID PROLONGED INHALATION
OF FUMES OR CONTACT WITH SKIN. SOLVENT IS FLAMMABLE, AND SHOULD BE
KEPT AWAY FROM SPARKS, OPEN FLAME, AND OTHER SOURCES OF IGNITION.

Ref.: T.0. 1E-3A-2-23-2
Page 7-214 Change 9
Page 7-219 Change 18
Page 7-220A Change 18
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B. Clean antenna using a clean lint-free cloth moistened with dry cleaning
solvent.

C. Cut a length of tape equal to the length of the leading edge of antenna.

D. Center tape over leading edge of antenna so that entire leading edge 1is
covered.

E. Slowly, to avoid causing air bubbles or wrinkles, fold tape back along sides
of antenna.

Ref.: T.0.lE-3A-2-23-2
Page 7-220A Change 18

23-10-01
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V/uHF COMMUNICATION SYSTEM - ADJUSTMENT/TEST

e General

A. The following test should be used to check the operation of a V/uHF
system after a system component has been replaced or repaired.
Conduct test using only authorized test frequencies and check to ensure
frequencies is not in use before transmitting.

B. The airplane should not be in or near a large metallic structure, swich as
a hangar or tower, which may atternate RF energy. Airplane structure,
swich as landing gears, may block the VHF antenna when the airplane is in
certain position with respect to ground station antennas.

2. Prepose to test.

A. Provide ground power to the airplane and energize busses or circuit breaker
panel P5.

B. Ensure all V/uHF circuit breakers and interphone audio selector panel
circuit breakers are closed.

C. Ensure audio selector panels and interphone system are operable.

3. Test V/uHF communication system.

A. At pilot’s station, set microphone selector switch to V/uHF-1 on audio
selector panel.

B. At co-pilots station, set microphone selector switch to V/uHF-2 on audio
selector panel.

C. Set the “ON/OFF” ratary witch or control panel in T/R position. Verify
that the equipment is operating.

NOTE: At the power-up the CP-9000/SH performs an automatic lamp test,
then after the radio power-up test is completed it sends data
to the radio.

D. Manual Freqeuncy SELECTOR/INDICATOR

1) Set the “FREQUENCY SELECTOR MODE” rotary switch on CP in “MAN”
position.

2) Select several frequencies on toglle switches and observe the change
of indication on control panel display.

3) On an authorized test frequency press the PTT and estallish a two
way communication.

23-10-01
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STORE/PRESET Operation

1)

2)

4)

5)

6)

Set the “CHAN SEL” toggle switch in one of 99 channels;
Set the “FREQUENCY SELECTOR MODE" in PRE and a frequency value by
the “MANUAL FREQUENCY SWITCH”; the selected frequency will be shown

on the control panel display.

Set the “FREQUENCY SELECTOR MODE “ in LD ; (the frequency value
selected at point 0 will be memorized on the system).

Set the “FREQUENCY SELECTOR MODE" in MAN; the control panel display
shows the previous frequency value before store operation.

Set the “FREQUENCY SELECTCR MODE“ in PRE.

Verify that frequency on the display is the memorized one.

F. Squelch Toggle Switch

23-10-01
Page 502

1)

2)

Set in “OFF” position the “SQL” toggle switch on CP.

At Pilot’s station, set headset selector switch to V/UHF-1 on
interphone audio selector panel;

At Copilot’s station, set headset selector switch to V/UHF-2 on
interphone AUDIO SELECTS PANEL.

Verify on headphone the presence of noise.

Set in “ON” position the “SQL” toggle switch on CP.

Verify the disappearance of noise on headphone.

Transceiver Functional Test (Interruptive BIT)

2.6.1

Set by frequency selector a frequency in the 30 to 469.975 MHz
band.

Set the “FUNCTION SELECTOR SWITCH on “TEST” position to activate
the IBIT function (the selector must be held in the TEST until
the function has been performed).

Verify that at the end of IBIT is displayed AY AZ AJ.
(During the test the “FAIL” lamp is blinking and the fregquency
display shows the last selected frequency. At the end of the test

routine , if no fail has been found, the fail lamp stops blinking).

SN REV Jul 31/99
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NOTE :
1) If a FAILURE has been detected the Fail lamp remains lit up
fixed and the frequency display shows the indication of
failed module(s) (AXAXAX) in decreasing probability order.

2) In case of WARNING condition the fail lamp remains lit up
fixed and on the frequency display appears the indication of
occured warning (PX).

3) The following tables report the meaning of the various
failure and warning codes.

FATL.ED MODULE 2X
Test OK 0
FP/Controller 1
ECCM 2
IF/Audio 3
Synthesizer 4
RF/IF Converter 5
Power Supply 6
Power Amplifier 7
Flex Cable 8

WARNING CONDITION PX

High temperature 1

High VSWR/Controller 2

Low Power Supply 3

23-10-01
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DECOUPLED STATIC DISCHAGERS - DESCRIPTION AND OPERATION

Effectivity:
LX~-N20199

L General -

A. Decoupled static dischargers are installed on the airplanes to reduce
interfermce in the radio receivers. This radio interference is caused
by corona dischargers emitted from the airplane surfaces as a result of
precipitation static and engine charging. Precipitation static results
from an electric charge accumulated by the airplane striking charged air
and moisture particles. Static usually discharges at the wing and tail
extremities and is coupled into the radic receiver antennas. The static
dischargers are designed to discharge the static at points which are a
critical length away from the wing and tail extremities where there is
little or no coupling of the static into the radio receiver antennas.

B. The dischargers installed along the trailing edges of the wings and tail
surfaces (figure 1) consist of two metal needles mounted near the end of
a slender rod. The rod is coated with a resistive (conducting) material
and is attached to a metal retainer. The retainer is bonded, or riveted
and bonded, to the trailing edge surfaces with a special conductive
cement. The wing tip dischargers are smaller but have the same general
construction and attach in the same manner.

C. The vertical fin has two tip dischargers and four trailing edge
dischargers. Each horizontal stabilizer tip has two tip dischargers and
four trailing edge dischargers. On turbofan airplanes, each wing tip has
two tip dischargers and six trailing edge dischargers.

23-12-0
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ALUMINUM
RETAINER

SET SCREW
RESISTIVE CQATING

ALUMINUM

e NYLOK /RESISTIYE COATING
RETAINER S :§\\

Pad)
o

MON CONDUCTIYE
TELLOW NYLAON CuPpP

NGITEN

DETAIL 2

NON CONOUCTIYE
YELLOW NYLON CAP

DETAIL 1

SEE DETAIL 2

> BOFAN - 2 WING TIP DISCHARGERS
o § TRAILING EDGE DISCHARGERS

Decoupled Static Discharger Locations
Figure 1 ) 12
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DECOUPLED STATIC DISCHARGERS - MAINTENANCE PRACTICES

A, Decoupled static dischargers should be carefully checked on & periodic
basis since failure to do so will impair radio reception and cause undue
static interference.

2. Removal/Installation Decoupled Static Discharger Retainers

A, Equipment and Materials

(1)

(2)
(3)
(&)
(5)
(6)

(10)

(11)
(12)

(13)

(14)
(15)

18
Oct 15/69
+

Adhesive - 610-1016, Granger Associates, Palo Alto, Californiz or
Electro-Bond 2016 A/B, Adhesive Engineering Co., San Carlos,
California

Methyl ethyl ketone

Putty - DUXSEAL, Johns Manville Co. or equivalent

Stripper - Turco 5351 Turco Products Inc., Wilmington, California
Aluminum oxide paper - 600, 400, 180 grit or equivalent

Infrared Lamp - 350 watt, or Heat Clamp, 610-1013 Granger Associates,
or Hot Air Blower - Master Appliance Incorporated, Model 12500 or
equivalent

Masking tape - 1 inch

Grease pencil - or other nondestructive marker

Polyvinyl Alcohol Film, (if heat clamp is used) 610-1018 - Granger
Associates

Thermocouple and temperature indicator - 150 degree to 250 degree
range

Torque Tool - 610-101k, Granger Assoclates
Multimeter, Simpson 269-2 or equivalet

Pro-Seal 890, B-2, Coast Pro-Seal and Manufacturing Co., Los Angeles,
California

Rivets or screws
Low Resistance Testing Set, Microhm Bridge, Type W Bonding Meter

Model T-207 - Avtron Manufacturing Co., 10409 Meech Ave., Cleveland
5, Chio or equivalent

23-12-0
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B. Remove D&coupled Static Discharger Retainers

(1) Remove static discharger from retainer.

(2)

(3)

(4)

(5)

(6)

CAUTION: THE DISCHARGERS ARE SECURED TO THE RETAINERS BY NYILOK
ATLEN HEAD SCREWS. CARE MUST BE EXERCISED WHEN REMOVING
OR INSTALLING DISCHARGERS TO INSURE THE THREADS OR
RECESSED HEAD OF THE SET SCREW IS NOT DAMAGED.

Mark position of discharger retainers beyond cleaning area with a
nondestructive marking. Line should be parallel with slipstream.

Remove rivets, when installed, from retainer base per 51-2-2 in
Structural Repair Manual.

Scrape off sealant along one edge of retainer with plastic scraper
and apply chemical stripper to adhesive fillet.

After 30 minutes the surface of the adhesive will soften and may be
scraped off with a plastic scraper.

Insert a sharp, broad bladed putty knife under edge of retainer
and 1ift retainer off.

CAUTION: EXTREME CARE MUST BE TAKEN TO AVOID DAMAGING AIRPLANE

SURFACES, ESPECTALLY HONEYCOMB PANELS.

C. Prepare to Install Decoupled Static Discharger Retainers

(1) Aluminum skin

23-12-0
Page 202

(a) Build a dam around adhesive residue using putty and fill dam
with stripper until adhesive is completely covered. Allow
adhesive to soften for 30 minutes or longer if necessary.

NOTE: If surface is painted, remove paint from an area
approximately 1/4 inch wider on all sides of discharger
base outline.

(b) Scrape adhesive with a plastic scraper. Depending on thickness
of adhesive, process is repeated until all residue is removed.

(e¢) Clean and degrease bonding area with methyl-ethyl-ketone. Apply
solvent from squeeze bottle or safety can with clean oil-free
gauze or cheesecloth.

CAUTION: SOLVENT USED IN THIS PROCESS IS FLAMMABLE AND SHOULD
NOT BE USED NEAR FIAME OR SPARKS. USE ONLY IN WELL
VENTIIATED AREA,

(&) Wipe off solvent before it evaporates using more clean gauze or
cheesecloth. Ascertain that area is not contaminated.

18
e Oct 15/69
+
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(a)

(v)

(e)
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Abrade surface with new 600 grit paper or cloth until all shine
is removed and surface takes on & uniform satin sheen.

NOTE: Because the surface loads up rapidly, change paper or
cloth freguently.

Remove sanding dust by wiping with clean dry gauze or
cheesecloth. Do not use solvent.

NOTE: Because of difficulty in keeping surfaces uncontaminated,
cleaning should be completed no sooner than 5 minutes
before bonding.

(2) Fiberglass Laminates

Remove adhesive by sanding with 180 grit or finer sandpaper.

CAUTION: TAKE CARE NOT TO SAND THROUGH RESIN SURFACE INTO
GLASS FABRIC. DO NOT USE CHEMICAL STRIPPERS.

NOTE: A surface 90 percent clear of adhesive is satisfactory.

Clean and degrease bonding area with methyl ethyl ketone.
Apply solvent from squeeze bottle or safety can with clean
oil-free gauze or cheesecloth.

CAUTION: SOLVENT USED IN THIS PROCESS IS FLAMMABIE AND SHOULD
NOT BE USED NEAR FLAME OR SPARKS. USE ONLY IN WELL
VENTILATED AREA.

Wipe off solvent before it evaporates using more clean gauze or
cheesecloth. Ascertain that area is not contaminated.

NOTE: Because of difficulty in keeping surfaces uncontaminated,
cleaning should be completed no sooner than 1 hour
before bonding.

D. Install Decoupled Static Discharger Retainers

(1) Prepare adhesive as follows:

(a)

(v)

18
Oct 15/69
+

Mix all of part B, hardener, with &1l of part A, resin, in a
clean glass or metal container.

Mix thoroughly with wood tongue depressor until mixture is
smooth.

23-12-0
Page 203



23-12-0
Page 204

(2)

(3)

()

(5)

(6)

(7)

(8)
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(¢) Allow adhesive to stand for 10 minutes prior to applicaticn.

CAUTION: ADHESIVES CONTAIN EPOXY RESIN. AVOID BREATHING VAPORS,
CONTACT WITH EYES, SKIN OR CLOTHING. WASH HANDS
FREQUENTLY .

NOTE: Pot life for 1 ounce kit after mixing is approximately
1 hour at 70°F. One ocunce kit is suitable for about
six dischargers.

Remove metal discharger retainer from plastic bag without touching
mounting surface with fingers, and abrade surface per steps C.(1)(c)
through C.(1)(f).

NOTE: Plated retainers should not be abraded, but cleaned per
steps C.(1)(c) and C.(1)(d). A plated retainer will have a
green dot on it for identification. Gloves should be worn
when handling retainers.

Apply a thin coating of adhesive, about 0.02 inch thick, to mounting
surface of retainer and to airplane surface within 5 minutes of
cleaning mounting area. Ensure concave surfaces are filled with
adhesive and no volds are apparent.

Apply retainer firmly to airplane surface. Twist slightly with
moderate pressure to assure thorough wetting and to squeeze out
excess adhesive.

NOTE: Retainer should be in line with slipstream and location mark.
A template may be made and used for aligning retainers.
Do not re-press or allow base to twist once it has been set
in place.

Remove excess adhesive with wooden scraper but be sure there is a
fillet of adhesive around the entire edge of retainer.

Fill any existing voids with adhesive. No cracks should be visible,
even 1f airplane surface does not exactly conform to retainer.

Clean off excess adhesive with cloth dampened with methyl ethyl
ketone leaving a fillet no more than 0.125 inch around base of the
retainer and no higher than face of retainer.

CAUTION: BE SURE NOT TO WASH AWAY ADHESIVE FILLET.

Be sure retainer is mounted parallel to direction of airstream.

Oct 15/69



(11)
(12)

(13)
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Rivet retainer to airplane surfece per 51-2-2 in Structural Repair
Manual, when applicable, within 1 hour after mixing the adhesive and
before heat cure is applied.

Cure trailing edge and tip type retainers.

(a) If retainer is not riveted, tape retainer firmly to airplane
surface wlth masking tape, or if heat clamp is to be used,
place polyvinyl alcohol film over retainer.

(p) Set an infrared lamp, heat clamp or blower directly over the
retainer. Position lamp about 46 inches from retainer.

(c¢) Adjust blower, heat clamp or infrared lamp to give a bond line
temperature of 200°F.

NOTE: A thermocouple should be taped adjacent to the bond
arez to aid in indicating bond line temperature.

CAUTION: ON HONEYCOMB TRAILING EDGE PANELS, TEMPERATURE MUST
NOT EXCEED 200°F. OR HONEYCOMB SANDWICH WILL BE
DAMAGED.

(d) Cure for 10-20 minutes at 200°F. Cure is complete when
adhesive cannot be indented with knife.

CAUTION: CLEANING AND BONDING OF RETAINERS MUST BE DONE
CORRECTLY OR CONDUCTIVITY COF ADHESIVE MAY NOT BE
ASSURED.
Fill any visible gaps or cracks in fillet or between retainer base
and airplane surface with fresh adhesive.

Cure the new adhesive per step (10) or cure for approximetely 24
hours if ambient temperature is T5°F. or higher.

Check Decoupled Static Discharger Retalners
(a) When adhesive is fully cured and cooled to between 70° and
80°F, check for cracks in adhesive fillet between retainer and

airplane surface. Any crack is cause for rejection.

(b) Use torque tool and check retainer adhesion to following
values:

CAUTION: TORQUE SHOULD BE APPLIED IN A PLANE PARAILIEL TO THE
PLANE OF CONTACT BETWEEN ATRPLANE STRUCTURE AND
RETATNER. STRUCTURAL DAMAGE MAY OCCUR IF TENSION OR
COMPRESSION LOADS ARE APPLIED.

1) Trailing edge type retainer - 246 inch-pounds

2) Tip type retainer - 196 inch-pounds

23-12-0
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(¢) Measure dc resistance between discharger retainers and aluminum
structure with a low resistance testing set, Replace retainers
measuring more than 0,1 ohm resistance. Measure dc resistance
between discharger retainer and fiberglass structure. Replace
retalners measuring more than 300,000 ohms,

E. Prepare to Seal Decoupld Static Discharger Retainers

(1) Check static discharger retainer installation per paragraph 2.D.(13)
before applying edge seal.

(2) Clean and degrease the area to be sealed around the retainer base
fillet and rivet heads. Apply solvent from squeeze bottle or safety
can with clean oil-free gauze or cheesecloth, Repeat as necessary,

CAUTION: SOLVENT USED IN THIS PRCCESS IS FLAMMABLE AND SHOULD NOT
BE USED NEAR FLAME OR SPARKS.

(3) Wipe off solvent each time before it evaporates, using more gauze
or cheesecloth., Ascertain that area to which sealant is to be
applied is not contaminated,

F. Seal Decoupled Static Discharger Retalners
(1) Prepare sealant as follows:

(a) Mix base compound with matched curing compound in clean glass or
metal container per vendor's recommendation.

(b) Mix thoroughly with wood tongue depressor until mixture is
homogenous.

NOTE: Pot life of sealant Class B-2 is approximate 2 hours at
ambient temperature range of 60-80°F. Sealant should
not be applied if temperature is below 50°F.

(2) Apply a continuous sealant fillet around edge of retainer base with
sealant gun or aluminum tube, Cover the exposed adhesive completely
and lap the sealant 1/8 to 3/16 inch onto the airplane skin and
retainer surface,

(3) Smooth the sealant surface and feather the edges of the fillet with

sealant gun nozzle or falring tool. Cover all exposed adhesive with
a minimmm of 0.03 inch of seslant.

(k) Deleted
18
23-12-0 Apr 15/70
Page 206 +



(5)

(6)

vbcov i
LIEET L

BOEING
- jfzf:W@t‘ﬂM ) ;_

MAINTENANCE MANUAL

Cure the sealant application as follows:

(a) Circulate warm air over the sealant with blower. Adjust blower
to provide a sealant temperature not to exceed 120°F.

NOTE: A thermocouple should be taped adjacent to the sealant
area to aid in indicating sealant temperature.

(b) Cure for approximately 18 hours at 120°F.

NOTE: Sealant will cure at ambient temperature of 75° to 80°F
in approximately 72 hours.

Refinish bared surface of airplane to match surrounding area.

NOTE: Do not paint any part of dischargers or retainers.

. ‘Static Discharger Inspection/Check

(2)
(3)
(%)

(s)

18
Oct 15/69

3
A. Check Static Dischargers
(1) Visually check to determine that all dischargers are secure on
L

mounting retainers and are not broken. Check that at least three
trailing edge dischargers are installed on each wing, stabilizer
surface, and vertical fin (total of 15). Check that at least one
tip discharger is installed on each wingtip and two dischargers are
installed on each stabilizer and fin tip (total of 8).

Check dischargers for lightning damage as evidenced by pitting of
the metal discharger base. Replace as necessary.

Check dischargers for broken, bent, or blunted tungsten pins. If
possible, straighten bent pins. 1If not, replace dischargger.
Measure resistance of all dischargers between discharger pins and
structure. Discharger resistance shall be within the following
limits:

(a) Trailing edge dischargers - 8 to 100 megohms

(v) Tip dischargers - 5 to 60 megohms

NOTE: Dischargers not meeting resistance check requirements
should be replaced.

Measure dc resistance between discharger base and aluminum
structure with a low resistance test set. If resistance is more
than 0.1 ohm, replace discharger base.

WARNING: IF THE METER USED TO VERIFY THE BOND RESISTANCE IS NOT
EXPLOSION PROOF, THE HAZARDOUS GAS CONTENT OF THE
ATMOSPHERE AS MEASURED BY A COMBUSTIBLE GAS DETECTOR MUST
BE 25 PERCENT OR LESS OF THE LOWER EXPLOSIVE LIMIT.

802 23-12-0
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DECOUPLED STATIC DISCHARGERS

Effectivity:
LX-N19997
i General LX-N20000

A. Electrostatic charge on airplanes leads to substantial interference in
the radio receivers during flight. By contrast to atmospheric interference,
electrostatic interference occurs a continuous grating noise in the
receiver. The volume and pitch are subject to considerable fluctuation so
that reception of radio signals is highly disturbed by the discharge. By
the way in which they are created, discharges can be divided into two
categories:

(1) External Charge

Viewed from the electrostatic aspect, an airplane constitutes a
capacity which more less takes on the potential of its surroundings.
In the case of a potential gradient, charging or discharging takes
place. The charging of the airplane body is by mean of frictional
energy through the impact of raindrops snow and ice crystals. Higher
charges come about with dry particles (dust particles) and when flying
through cirrus clouds at altitudes of 30,000 feet or more. The
capacity of a B707 airplane body is approximately 1000 pF. The
potential gradient between the airplane and surrounding air for short
periods reaches voltages of more than 100,000 volts.

(2) Self-charging

The main causes of self-charging are the exhaust from the engines.
The size of charge depends on the type of exhaust gases, the flow
speed and the floating particles content (water injection). Because
selfcharging and discharge mainly occurs in the exhaust from the
engines, interference with the radio systems is generally less than
in the case of external charging.

With the described magnitudes of potentials it cannot be avoided that
around the airplane very intensive electrical fields are formed which
emit part of the charge energy to the environment.

This discharge consists of a sequence of single impulses with a short
rise time (approx. 0.0l microsec.) followed by an exponential fall
time (0.2 microsec.). These discharges are mainly found on the outer
wing tips, the horizontal stabiliser and on all metallic structures
outside the aerodynamic surface (antennae) to the surrounding ionised
air.

In order to reduce interference in the radio receivers operating in
the frequency range between 100 KHz and 150 MHz as much as possible,
the charge is discharged via static dischargers located at specified
positions to the surrounding air. The static dischargers installed on

23-12-01
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To improve effectiveness, the dischargers are installed on the
airplane in groups.

However, the minimum distance between them must be kept in order not
to interfere with the electric field distribution.

The dischargers consist of a rod with high electrical resistance to
which two metal needles are attached at right angles to the rod.

The tip of the rod is coated with dielectric material in order to
prevent discharges at this place.

The static discharger is attached to a metal retainer which must have
a perfect electrical connection to the airplane structure.

SET SCREW

ALIMINUM
RETAINER

STATIC DISCHARGER - P/N 610D-1B
METAL RETAINER - P/N 610R-9A
SET SCREW
ALIMINUM
RETAINER j'"-‘:)
STATIC DISCHARGER - P/N 611D-1B
METAL RETAINER - P/N 611R-6A
Figure 1
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2 [TEMS
rﬂ\

}4ITEMS

4 [TEMS
’N—\

-

\ ./zrrEMS

5 ITEMS
’\

= __Z e 4 = 3mems
: i

TOTAL NUMBER 36 ITEMS[2>

(> oN LX-N19957 ONLY 1 ITEM
B> OoN  1x-N19997 ONLY 30 ITEMS

Decoupled Static Discharger Locations
Figure 2
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DECOUPLED STATIC DISCHARGERS - MAINTENANCE PRACTICES
(ATTACHING DISCHARGERS)

A. Bondine

1. Materials

(a) Adhesive: 1I. Adhesive Engineering Company “Electrobond 2016”
Lok Granger Associates (PIN 610-1016) 1 ounce,
(P/N 610-1015) 1/2 ounce.

(b) Mixture: The resin (A) of the Electrobond 2016 kit can be mixed
with the hardener (B) in the resin container.
Proportions: 17 parts A to 1 part B (parts weight)
6.7 parts A to 1 part B (parts volume)

When using the kit P/N 610-1016, the mixing proportions of
10 parts weight resin to 1 part weight hardener must be
adhered to exactly.

CAUTION: WHEN MIXING THE ADHESIVE (RESIN + HARDENER)
TAKE CARE TO MIX QUANTITIES THAT CAN BE USED
WITHIN POT LIFE.

(c) Pot life: The mixture of the entire Electrobond 2016 kit has a pot
life of one hour at 21 deg. C (70 deg. F).

Mixtures of lesser quantities have a shorter pot life
corresponding to the weight ratio (1/2 hour at 38 deg. C
(100 deg. F).

CAUTION: QUANTITIES GREATER THAN 28.4 G ARE
IMPRACTICAL BECAUSE ONE MAN CAN ONLY JUST
PROCESS THIS QUANTITY DURING ONE HOUR.

(d) Hardening time: The adhesive hardens for 16 to 24 hours at 70 deg. F
(R.T.), 45 minutes at 150 deg. F (65 deg. C),
15 minutes at 200 deg. F (94 deg. C). At other
temperatures the hardening time can be obtained by
interpolation of the above values.

(e) Solvent: E-Z strip 19-A to soften the hardened adhesive.
(f) Cleaner: Methyl ethyl ketone or ethyl acetate
(g) Cloth: A sufficient quantity of clean cloths

(h) Emery cloth: Emery cloth with 400 or 600 grain.

(1) Masking film: POLYVINYL ALCOHOL film (P/N 610-1018). This film is laid
between discharger retainer and heat clamp in order to
avoid the heat clamp becoming contaminated by adhesive
during the hardening process.

23-12-D1
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(a)

(b)

(c)

(d)
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Heat clamp: This enables the attachment of the discharger retainers

to the airplane, except when attaching them to the
curved areas (wing, stabiliser, fin). The heat clamp
(P/N 610-1013) presses the discharger retainer firmly
on to the skin during the drying process and prevents
it from slipping because thermal expansion occurs
between the discharger retainer and the skin.

Warm air blower: This is needed in order to dry the clean surfaces and

everywhere to reduce the hardening times of the bonded
discharger retainers where the heat clamp cannot be
used.

Template: It is necessary to ensure that the discharger retainers

are attached parallel to the airflow over the
corresponding surface.

The template is to be manufactured from 2024T3.040, the
specified angles being taken from Fig. 2, 3 and 4.

Torque tool: After hardening the adhesive, the discharger retainers

must be checked for solid seating.

CAUTION: USE THE CORRECT CLAMP FOR THE
CORRESPONDING DISCHARGER RETAINER.

3. Bonding Instructions

(a)

23-12-01
Page 202

Prepare the Bonding Area on the Skin

(1)

(2)

(4)

Mark the appropriate surfaces on which to glue the discharger
retainers with paint on the skin; the paint must be easily removable
after gluing the retainers.

If the appropriate surface (aluminium skin) already has a paint
coat, it must be stripped using “Turco 4377B".

Painted fibreglass surfaces must be rubbed down with 180 or finer
emery cloth. It is sufficient for 90% of the bonded surface to be
free of paint.

CAUTION: DO NOT RUB THROUGH THE RESIN COATING OF THE FIBREGLASS.

Surfaces to which a discharger retainer has already been bonded but
has separated must be cleaned in accordance with 5).

SN REV Jul 31/99
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Clean and degrease bonding areas with methyl ethyl ketone. Apply
solvent from a squeeze bottle and remove dirt with a clean cloth.
Wipe off solvent before it evaporates. Once the surface has been
cleaned, take care to ensure that cleaned surfaces do not get
contaminated. Do not touch with the fingers. Shortly before applying
adhesive, blow on surfaces to be bonded with warm air to ensure that
they are completely dry.

Mixing the adhesive

Mix resin and hardener thoroughly in a clean container, mixing ratio:
see section A.l.b) and
pot life R:l.E).

Prepare discharger retainers for adhesive.

(1)

(2)

Glue

(3)

(4)

Clean non-plated discharger retainers and degrease in accordance
with section A.3.a)5). Abrade surface with emery cloth (400 or
600 grain) until all shine is removed and the surface takes on a
uniform satin sheen. Remove sanding dust with a clean dry cloth;
do not use cleaner.

Apply about 0.5 mm thick layer of adhesive to the clean surface
within one minute of cleaning.

Clean plated discharger retainers (symbol: green dot) and degrease
in accordance with section A.3.a)5). Do not Polish surfaces to be
glued. Apply adhesive direct to cleaned surface.

discharger retainers

Clean bonding areas on aircraft skin of the oxide layer after
cleaning in accordance with A.3.a)5) with emery cloth (400 or 600
grain). Remove sanding dust with a clean cloth, do not use cleaner.

The discharger retainer must be glued on within one minute of
removing the oxide layer. Twist the discharger retainer to and fro
on the skin with alternating pressure on the gluing position so that
the surplus adhesive is squeezed out and the remaining adhesive is
well distributed.

Clean off excess adhesive with a wooden scraper or cloth soaked in
methyl ethyl ketone before it dries, leaving a fillet no more than
3 mm wide around the retainer base and no higher than face of
retainer.

Clamp retainer (with heat clamp or see Fig. 7) and dry in accordance
with section A.3.a)5).

23~12-01
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Drying

(1)

Trailing edge with aluminium skin (not honeycomb panels):

Clamp discharger retainer so that it cannot move. Place polyvinyl
alcohol film between heat clamp and discharger retainer so that the
clamp is not contaminated with adhesive. Wrap template in polyvinyl
alcohol film and check whether the discharger retainers are
positioned at the correct angle to the trailing edge. Set drying
temperature to 93 - 107 deg. C (200 - 225 deg. F).

Honeycomb trailing edge:

Glue discharger retainers in accordance with above instructions.
Set drying temperature to max. 93 deg. C (200 deg. F).

Fibreglass trailing edge:

Glue discharger retainers as above instructions, but fasten the
discharger retainers with adhesive tape in order to prevent them
slipping (see Fig. 6). Dry the adhesive with hot air. After drying,
remove adhesive tape.

CAUTION: AS FIBREGLASS IS NOT CONDUCTIVE, GLUE ON 0.2 MM
THICK AND 25 MM WIDE ALUMINIUM FOIL. CLEAN AND PREPARE
THE ALUMINIUM FOIL AND BONDING SURFACE AS DESCRIBED.

Check the Bonded Discharger Retainers:

(1)

Carefully check all glued discharger retainers for cracks in the
adhesive between skin and discharger retainer.

Once the adhesive has hardened and dried, check the discharger
retainers for solid fit:

Model 610 - 246 inch pounds (2.83 kg)
Model 611 - 196 inch pounds (2.21 kg).

Measure DC resistance between discharger retainer and aluminium
structure with a low resistance test set. Replace retainers
measuring more than 0.1 ohm resistance. Measure DC resistance
between discharger retainer and fiberglass structure. Replace
retainer measuring more than 300.000ochms.
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Remove Bonded Discharger Retainers

The discharger retainers must be removed if :

a) the contact resistance is too high (see above),
b) the adhesive is damaged (has cracks),
c) corrosion is found.

Scratch the edge of the adhesive around the discharger retainer with a sharp
utensil.

CAUTION: DO NOT DAMAGE THE SKIN.

Once a crack has formed the discharger retainer can easily be
removed. To accelerate the removal, soften the adhesive with PR-3?
or E-Z strip 19-A.

Riveting
(Only applies to discharger retainers on rudder unit and vertical rudder,
see Fig. 4 detail I-VII, page 210).

The discharger retainers must be glued on in accordance with section A.3)
and then riveted.

CAUTICON: RIVET BEFORE THE ADHESIVE HAS HARDENED.

1. Vertical stabiliser tip:
Glue on discharger retainers as in Fig. 4, detail I, and rivet using
MS 20605B3-3 rivets.

2. Vertical stabiliser:

(a) Discharger on WL 588-0:

The discharger retainer is bonded to this location in accordance
with Fig. 4 on the left side.

(b) Discharger on WL 570:

The discharger retainer is glued on at this location in accordance
with Fig. 4, detail II on the right side and fastened with
MS20426B3 rivets.

(ic) Discharger on WL 546-0:

The discharger retainer is glued on at this location in accordance
with Fig. 4, detail Ill on the left side and fastened with
MS20426B3 rivets.

23-12-01
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(1) Make distance bushes, P/N 65-14298-2, of 5/16" diam., 2024T4
material in accordance with Fig. 4, detail VI.

(2) Make reinforcement plates, P/N 65-23406-3, -4, in accordance
with Fig. 4, detail II, from 2024T4 material.

(3) Attach the discharger retainers (Fig. 4, detail III):

a) Drill two holes 8 mm diam. in one side of the vertical
stabiliser skin (for distance bushes, P/N 65-14298-2).

b) Insert distance bushes 65-14298-2 with adhesive BAC 5010,
type 40, into the drilled holes. Remove protruding bush
ends until flush with the skin.

c) Mount reinforcement plates 65-23406-3, -4. Drill the
holes in accordance with detail Ill to 4 mm diam. though
the reinforcement plates and skin. Countersink the holes
on the upper side of the reinforcement plates to 100 deg.
and then fasten the reinforcement plates with cherry-look
rivet CR22485-2, -3.

d) Adjust discharger retainers and drill the four holes for
the MS20246B3 rivets (2.4 mm diam. - 0.0935 diam.).
Countersink holes in the discharger retainer upper side
to 100 deg. Glue on and rivet discharger retainer.

3. Discharger on vertical stabiliser

Mount discharger in accordance with Fig. 4, detail VII to the right side
as follows:

(a) Drill two holes for the distance bushes in one side of the skin.

(b) Insert distance bushes with adhesive and remove protruding edges until
the bushes are flush with the skin.

(c) Position and pre-drill discharger retainer. Countersink holes on the
upper side of the discharge retainer to 100 deg. Glue on and rivet
discharger retainer.

C. Painting

The surroundings of the static dischargers stripped of paint must be repainted.
Care must be taken to keep the static discharger retainer free of paint.

23-12-01
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4

STATIC DISCHARGER
FOR INSTALLATION SEE FIG.3

ELEVATOR BALANCING
SEEFIG.3 TABLE 1

A

K\\——— STATIC DISCHARGER
. \ FOR INSTALLATION SEE FIG. 2
/

STATIC DISCHARGER
FOR INSTALLATION SEE FIG. 4

R-K

VERTICAL STABILISER
BALANCING
SEETABLE 1

A &

Installation Qverview
Figure 1

23-12-01
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FWD

ONLY 707 B/C (EXCEPT BW 10-01, 10-02) A

DISCHARGER-RETAINER, P/N 611 R-6A
DISCHARGER, P/N 611 D-1B

(3TIMES)
INBD
I i
)t
i
813

DISCHARGER-RETAINER,
P/N 610 R-9A
DISCHARGER,

PMN 610 D-1B

(5 TIMES)

LAY-OFF MEASUREMENTS ALONG

THE WING-TIP CONTOUR
THE EDGE OF THE DISCHARGER SEE FIG.5
RETAINER MUST BE PARALLELTO ’
THE EDGE OF THE SKIN

View of Left Side; Right Side Mirror-inverted
Figure 2

23-12-01
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DISCHARGE-RETAINER,
P/ 611R-6A
DISCHARGER,

P/N 611D-1B

; \ \ -

l 510 505 518 471 —-
SURFACE
S DISCHARGE-RETAINER,
VIEW OF RIGHT SIDE, P/N 610R-3A
LEFT SIDE MIRROR INVERTED DISCHARGER,
i P/N 610D0-1B
(5TIMES)
up
- — P4
INBD
SECTION A-A
Figure 2a

23-12-01
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LAY-OFF MEASUREMENTS ON THE CONTOUR
2 SEEFG.5

VIEW QF LEFT SIDE,
RIGHT SIDE IS MIRROR INVERTED

FWD

DISCHARGER-RETAINER,
PM 611R-6A

DISCHARGER,
P/ 611-D1B
(2 TIMES)

INBD

660

DISCHARGER-RETAINER, P/N 610R-9A
DISCHARGER, PN 610-018
(4 TIMES)

711

Harizontal Stabiliser
Figure 3
23-12=01
Pag=a 20¢
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DISCHARGER-
! | RETAINER,
610 ~ 610 P/N 610R-3A
, ' s
- D—} SIDE)
sm vB BF—!-b WL
‘J - WL 588 0
K. DISCHARGER- ;  DISCHARGER- :
L> RETAINER, RETAINER ‘
A PN 611R-6A P/N 610-9A
DISCHARGER, (GLUETO / il
P/N 611D-1B RIGHTSIDE)
(2TIMES) [
%5 t
L — w1 570
>
{
" 610 25
REINFORCEMENT PLATE |
P/N 65-23406-3 (LH) I w540
4 (RH) DISCHARGER-
RETAINER,
FOR INSTALLATION > (GLUETO
SEE DETAIL i - LEFT SIDE)
WL 532.5

ol ¥

DISCHARGE-RETAINER, VERTICAL STABILISER

P/N 610R-9A
(GLUETO RIGHT SIDE)
FOR INSTALLATION

SEE DETAIL Il

TO GLUE ON DISCHARGER-RETAINER, SEE DETAIL I
TO GLUE ON DISCHARGER-RETAINER, SEE DETAIL Il
TO GLUE ON DISCHARGER-RETAINER, SEE DETAIL |

7/

I

Vertical Stabiliser
Figure 4

23-12-01
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PLASTIC

|

. THESE METAL SURFACES
MUST NOT HAVE ANY
ELECTRICAL CONTACYTO
THE AIRPLANE STRUCTURE

DISTRIBUTION OF PLASTIC AND ANTENNA SURFACES
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(ONLY ON 707 B/C)
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DISCHARGER, P/N 611D-18

[——- 12.7 6.8 19

DISCHARGER-
RETAINER, P/N 611R-6A

SECTION A-A
FRONT VIEW

w GLUE ON DISCHARGER RETAINER AND BEFORE THE ADHESIVE CURES RIVET IT.

COUNTERSINK ON UPPER SIDE
RIVET MS 20605 B33 (4TIMES) [,

_"p'__:. A
.ﬁé_-;_]}t__h‘: ] .T—’
L

SECTION B-B
TOP VIEW

Vertical Stabiliser
Figure 4
Detail |

23-12-01
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Dt 510-1 b < 110.2

HOLD FROM THE FRONT

)
' N
[ ; 3
I _J—-L
o
g <
21 [ '
‘ T~
— Q
Q 1 g
8
Q N
2§l .
L~
N
2T
gf 1
) § ¢ ‘ !
—] (82 P
DIMENSIONAL 7
TOLERANCE
+0.3 mm h— 544 —ef
e— 60.7 —
MATERIAL: 67.1 =l
AL-CLAD 2024-T4 .063" [l

QIMENSIONAL
TOLERANCE; *0.8 mm
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Vartical Stabiliser
Figure 4
Detail IV
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DISCHARGER

/P
g 5 /N 6100-18

up
DRILL 2.4 mm HOLE,
34103 _, 29,210.3 , 'fg l1"00 DEgl:lK i
RIVET MS 2042683
FWD  ~cage——) (4TIMES)
VERTICAL 324
STABILISER E 6,6+0.3
f==_ >
E S L 15+03
DISCHARGER-RETAINER,
P/N 610R-9A

MOUNT REINFORCEMENT PLATE SO THAT THE EXISTING RIVET HOLES CAN BE USED AGNN;
D OR DISTANCE BUSHES CAN BE INSTALLED BETWEEN THE EXISTING RIVETS.

REMQVE EXISTING RIVET. DRILL A 4-mm HOLE AND INSERT RIVET MS 20426B5.
b USE ONLY THE EXISTING RIVET HOLES IF THE MINIMUM DISTANCE BETWEEN

EDGES IS PRESENT.
APPLIES ONLY TO AIRPLANES FROM GROUPS ITAND UI
W GLUE BEFORE RIVETING. ALLOW ADHESIVETO HARDEN AFTER RIVETING.

Figure 4
Deétail |l
Vertical Stabiliser

7/
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[E={5=> oisTaNcE BUSH, PN 65234062 (4 TIMES) 2®

VERTICAL
STABILISER DISTANCE BUSH, PN 65-23406-2 (9 TIMES) 2®
SKIN

REINFORCEMENT PLATE
P 5 PM 65-234064
T +

[E> DISTANCE susH,
- P/N 65-14293-2 (2TIMES)

ANGLE REINFQRCEMENT PLATE DISCHARGER-
SECTION PN 65-23406-3 RAETAINER, .
P/N 8§10R-9A

VERTICAL STABIUSER
SKIN

DRILL A 2.4 mm HOLE THROUGH THE
DISCHARGER RETAINER BASE,
AND COUNTERSINK THE REAR
OFTHE SKIN ANO REINFORCEMENT
| TO100° RIVETWITH
! MS20426B3 (2 TIMES) %

j_ttl

VERTICAL STABILSER
END EDGE .

REINFORCEMENT
PLATE, PN 65-23406-3
SEE DETAIL IV

ORILL ouT
EXISTING RIVET

_ RIVET DISCHARGER
B> ~ RETAINER ONTO
REINFORCEMENT
PLATE
gulfmam DRILL 2.4 mm HOLE,
IS £ COUNTERSINK 100°

FROM FRONT. RIVET
MS2042683-24 (2 TIMES)

3@ DRILL 4 mm DIAMETER HOLE

THROUGH REINFORCEMENT
PLATE AND SKIN. COUNTER-
SINK HOLES ON UPPER SIDE
OF REINFORCEMENT PLATE
FOR CHERRY-LOQOK RIVET

D INSERT DISTANCE BUSHES WITH ADHESIVE BAC 5010, TYPE 4.

b FOR PROOUCTION OF DISTANCE BUSHES SEE DETAILSVI AND V

D IF DISCHARGER RETAINER IS BONDED DIRECT ONTO VERTICAL STABILISER SKIN,
RIVET ON REINFORCEMENT PLATE AND THEN DI§9HARGER RETAINER.

. MOUNT REINFORCEMENT PLATE SO THAT EXISTING RIVET HOLES CAN
® [T BE USED AGAIN, OR PLACE CHERAY-LOOK AIVETS BETWEEN EXISTING
RIVETS.

z®'l"HE REINFORCEMENT PLATES ARE FIXED TO THE SKIN ZITH CHERRY-LOOK RIVETS.

Vertical Stabhiliser
Detail 11l

SN REV Jul 31/99
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/—- ABRADE DISTANCE BUSH FLUSH WITH SURFACE

e
L;-——-—-—D
]
I 1 G
[> DISTANCE BUSH P/N 85-14298 (2x)
UPPER EDGE OF VERTICAL RUDOER Ee—_ upP
;
1]
[Ts]
DISCHARGE =
RETAINER, & FWD
P/N 610A-9A _ &
DISCHARGER, ——
P/N 6100-18
DRILL 7.9 mm ‘ >
HOLE IN SKIN. —_————
INSERTOISTANCGE /7 =h . -
BUSH P/N 65-14298-2 i T 3
(2TIMES). DRILL. | fo——m——————=—
2.4 mm HOLE b_
4 TIMES), USE
RIVET.
COUNTERSINK
ONTHE REAR.
VERTICAL RUDDER
T ODETAILVIT
(¥ REPLACE EXISTING RIVET WITH MS 2042685 IF RIVET HEAD IS IN WAY.
H
@ @
c
o
w $
; <
H
i \ L |
= dilna
o |1 L
3| P/N 65-23406-2 HENL
(= (ES3mm?)
i
ool 5/16°¢ PN 65-14298-2
(783 mm 0) DETAILVI
DETAIL VI

MATERIAL: MAKE DISTANCE BUSHES (SEE DETAILS V1 AND V) OF 2024T4 RQD 5/16°,

23-12-01
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DISCHARGER
P/N611-D1B

SET SCREW

P/N S-7362-2 ODER (,_ DISCHARGER-RETAINER

M740R632-7P-.250E PN 611-R6A

e

MID-LINE PROFILE

b MOUNT DISCHARGER RETAINER WITHIN ATOLERANCE
+10 DEG.TO MID LINE PROFILE.

Surface and Horizontal Stabiliser Curve
Figure 5

23-12-01
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DIRECTION OF AIRFLOW

TRAILING EDGE
DISCHARGER-RETAINER

TEMPLATE

FIGURE 6

DISCHARGER-
RETAINER
ALUMINUM
SKIN
Eatladerful
Gy
CONTACT STRIP,
Hiarie T8 ALSO SEE P210a
Klededand
wkhrend des
Kledevorgmges
ADHESIVETAPE
DURING BONDING FIBREGLASS
PROCESS

Installation of Retainers
Figure 7
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MAKE FROM 1020 OR 1025 STL

SH MIL-S-7952, OPT 4130

STL SH AM-00-S-685. OPT 4340

STL SH AMS 635. FINISH SRF 1.30
DIMENSIONALTOLERANCE +OR -.01

6.50 | 325‘.1 '_.—
) be——or-.80 I ’ t

25R = ek i i e 7J 50_1%0 ,

(TYPICAL) (

________ “ -

"--—g——.-

1
AN | B
CUTOUT BOTH ENDS WEIGHT 69-10063
69-100634 ONLY OR 69-15063-6 .031+.03 OR -.041 R60

DETAIL |

- = o =
EVSANI Y]

25R 1.56°
(TYPICAL) TJ _L
50
/. / U
CUTOUT WEIGHT 69-10063-1 ~

BOTH ENDS OR 69-10063-5
69-10063-5 ONLY

DETAIL Il

Elevator Balancing Weight Installation
Figure 8
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CHECK STATIC DISCHARGERS

1. Visual Check

A.

c.

Check dischargers from ground in accordance with 23-12-0, p. 3 for any
missing and any obvious damage (e.g. plastic rod broken).

Replace missing dischargers, but it is permissible for one per group to be
missing.

Deleted,

2. Condition Check

A.

37

G.

Check all dischargers for solid seating on their retainers. See also 23-12-0,
p. 204, f).

Replace broken dischargers.

Check tips of dischargers carefully using fingers. Any with blunt or broken
tips must be replaced.

Replace dischargers with lightning damage (burned parts).

Dischargers with isolating surfaces are connected to the remaining structure
with a strip conductor. Examine it for breaks or bums and replace where
necessary.

Replace missing retainers. See 23-12-0, p.3 and pp. 206, 207.

Deleted.

3. Measurement of Contact Resistance

A.

The respective contact resistance between retainer base and airplane
structure must be measured. The resistance must not exceed 0.1 ohm.

At any higher value the retainer must be replaced in accordance with 23-12-0,
p.201 through 204.

4. Measurement of all Dischargers

A.

B.

Condition check on retainer bases, see point 2. F.
Measure contact resistance of retainer bases, see point 3.
Condition check on dischargers, replacing any missing or obviously damaged

dischargers, so that the target stock of 34 (for positions see 23-12-0, p.3)
is restored.

23-12-01
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D. Measure contact resistance on the remaining dischargers between discharger

tip and retainer with a high-resistance gauge. Value ranges as below must be
complied with:

trailing edge discharger 8 ... 100 MOhm
tip discharger = 6 ... 60 MOhm

Dischargers outside the specified values must be replaced.

Dischargers inside the specified values must be cleaned with alcohol.

23-12-01
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COMMUNICATION SYSTEMS - DESCRIPTION AND OPERATICN

1. General

A. The communications systems are those systems used primarily to transmit
and receive audible communication information. The systems include the
interphone system, passenger address system, high frequency communication
system, very high frequency communication system, and Selcal decorders.

B. The information transmitted or received may be voice communication, tone
signals or

C. The major components of each communication system are mounted in
electronic equipment racks in the lower noise compartment. Access to the
equipment during flight is gained through a door in the control cabin.
While on the ground, access is obtained through the electronic
compartment access door, which is aft of the nose gear wheel well.
Location of the electronic equipment is shown in figures 1 and 2.
Antennas for each of the radio systems are shown in figure 3.

D. Controls for each of the systems are located according to their primary
purpose, therefore, radio controls are adjacent to the pilots and the
passenger address controls are available at the passenger attendant’s
station. The primary controls of all the communication systems are remote
from the major system components.

WARNING: THE VOLTAGES UTILLIZED IN SOME CIRCUIT IN THIS SYSTEM CAN
PRODUCE CURRENTS WHICH CAN BE FATAL. USE EXTREME CAUTION WHEN
WORKING AROUND ENERGEZED EQUIPMENT.

23-20-0
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AMPLIFIER axrenna [avrenna | AMPLIFIER
COUPLER |coupLER
No 2 No2 | No1 No 1
SHELF 1
SELCAL)| IR
AMP MACHINE
SHELE 2
SHELE 3 1
V/ukE 1 |v/une 2
SHELE 4
HF
TAPE AMP HE
MACHINE 1 RiT
SHELF 1
HE HE
SELCAL AP R/T
2 2
SHELF 2
SHELF 3 1

P/A

V/UHF 1

V/UHF 2

SHELF

STA
360

STA
360,

Figure la: RTCA LH radio
rack (S/N 19997, 20000)

Figure 1lb: TCA LH radio
rack (S/N 20199)
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COMMUNICATION SYBTEMS - MAINTENANCE PRACTICES

General

A.

Whenever testling any of the communication systems on the ground, external
povwer must be connected to the airplane i1f no alrplane generators are
operating.

Since the most important communications systems are duplicated, or have
duplicate components, trouble shooting may be readily accomplished by
substituting operative units for apparently faulty units.

Since nearly all components are panel-mounted or rack-mounted, no specific
removal or installetion procedures are given, except where necessary.

When any component is removed from a system, all ports or openings should
be covered to prevent entrance of dirt or any other foreign material.
Plugs and receptacles should be covered to prevent corrosion or dirtying
of contacts. Plastic bages (polyethylene) are excellent covers for plugs
and receptacles.

When components are removed from the electronic equipment rack, the
cooling alr ports in the electronic rack shelves should be covered to
prevent foreign meterial from entering the cooling system.

CAUTION: EE SURE ALL DUCTS, PLUGS OR COVERS ARE REMOVED FROM COOLING
ATR PORTS BEFORE INSTALLING EQUIFMENT. IF PORTS ARE BLOCKED,
EQUIPMENT MAY OVERHEAT. USE ONLY AN APPROVED GROUND POWER
SUPPLY FOR GROURD OFERATION OR TESTING.

Nov 15/61 23-20-0
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MISCELLANEOUS COMMUNICATIONS SYSTEMS COMPONENTS -
DESCRIPTION AND OPERATION

1. General

A. The majority of the communication equipment is installed in electronic
racks located on both sides of the lower nose compartment forward of the
forward cargo compartment. A junction box for equipment wiring
connections forms the dividing partition between the electronic racks
and the cargo compartment. Forced airflow cooling of electronic units
utilizes the shelves and sides of the electronic racks as part of the
exhaust ducting to an overboard venturi outlet.

B. All interconnecting wiring, where practical, conforms to the ARINC
equipment wiring specification. Nylon covered wire is used in all
circuits. Shielded leads are furnished as required in certain sensitive
circuits.

C. Circuit protection for all communication equipment is provided by trip-
free circuit breakers. These are on the radio and T-R circuit breaker

panel (P5)

2. Master Radio Power Circuits

A, Two master radio power switches on the radio and T-R circuit breaker
panel (P5) control all a-c and d-c power to the essential and No. 2
radio busses. Power used for flight instruments, interphone; mach trim
system and navigation compass systems is not switched. The radio and
T-R circuit breaker panel is the distribution point for all electrical
power used by the communication and navigation electronic equipments.

B. The essential radio bus, essential instrument bus, instrument bus No. 2
and radio bus No. 2 consist of a number of separate busses with
interconnecting wires so that circuit breakers for both a-c and d-c
power for any equipment are adjacent to each other, where practical.

C. Essential radio bus and essential instrument bus d-c power is taken from
the essential T-R unit. Alternating current for the essential radio and
instrument busses is taken from the 115-volt essential a-c bus, which
may receive power from any one generator during flight, or from the
external a-c power system an the ground.

D. Radio bus No. 2 and instrument bus No. 2 receive d-c power from T-R bus
No. 2, and receive ac power from 115-volt a-c bus No. 2.

9
Jul 15/62 23-21-0
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3. Master Radio Power Switches

A. Both the essential radio bus and radio bus No. 2 are energized through
asgsociated power switches. The switches are in the radio and T-R circuit
bresker panel, and will normally be in the "OR" position. Operation of
elther switch will remove power from many of the commnication and
navigation electronic equipment units, except the flight instruments,
interphone system and navigation compass systems.

L. Electronic Terminal Shields (Junction Boxes)

A. The electronic and navigation terminal shields (RJ1l, RJ12, RJ13 and
RJ14) are in the lower nose compartment. The shields are located on
each side of the door at the forward wall of the cargo compartment.
Most of the communication and navigation equipment interconnects are
made in the electronic and navigation terminal shields.

D
‘b g

B. Interphone connections are made in the RJ4 shield, located above the
plitot static compartment at the left side of the nose wheel well.

J

.y L \

6
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PASSENGER ADDESS SYSTEM - DESCRITION AID OPERATION

T. General

A. Flight crew announcements or recorded music are directed to the
passengers through the passenger address system. The PA system consists
of an amplifier, a tape reproducer, loudspeakers and system controls.
(See figure 1.) The loudspeakers are located throughout the passenger
compartment and lavatories. Signal input to the amplifier may be from the
pilots’ PA microphone, flight interphone system audio selector panels,
forward or aft attendants’ PA microphones, or from the tape reproducer.
(See figure 2.)

B. Speaker receptacles are located at 20-inch intervals along each side of
the passenger compartment. All receptacles are interconnected so that
speakers may be connected at the most convenient locations to suit
various seating arrangements. The speakers impedance matching transformers
and speaker plugs are in the passenger service units and in the left foldable
that racks in the forward cabin. Thirteen speakers are also installed in the
left sidewall of the airplane and one speaker is installed in the lowered
forward ceiling . Provisions for installation of a second speaker (forward
lounge removable speaker kit) are also in the lowered forward ceiling.
Provisions for installation of a lavatory E speaker are at station 1400.

C. The tape reproducer and passenger address amplifier use 28-volt de and
115-yolt, 400-Hz ac. (See figure 2.) The 115 volts ae for the passenger

address amplifier in used for adjustment and test purposes only.

D. See chapter 25, Cabin Accommodation - Conversions for installation of
removable passenger lounge speaker and tape reproducer kits.

2. Passenger Address System Controls

A. Control of the passenger address system is from the attendants’ panels.
For aircraft 20199, two switches and a volume control are provided on each
panel. (See figure 1.)
For aircraft 19997 and 20000, the control device is inthe aft control panel
only. The MUSIC ON-OFF switch energizes relays in the passenger address
amplifier and tape reproducer which complete the music input into the
amplifier. The music input into the amplifier is automatically disconnected
whenever a crew member energizes a push-to talk circuit.
The volume knob controls tape reproducer output over a range of 20 db.
The OVERRIDE- AUTO FLT/GND switch controls a preset volume level circuit
in the passenger address amplifier. The switch is normally in the
AUTO FLT/GND position, thereby reducing the volume level automatically
whenever the airplane is on the ground. Placing the switch in the
OVERRIDE position disconnects the volume level circuit in the amplifier;
the volume level then increases to normal. A PRIORITY switch on the
aft attendan’s panel switches all of the aft attendant’s functions to
the forward attendant’s panel when positioned to FWD.

10
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B. Announcements may be completed over the PA system from the flight
interphone system, & PA microphone installed on the aft end of the
control stand or from microphones installed in the forward and aft
attendants' panels. Announcements made with the control stand PA
microphone and flight interphone system have priorlty over announcements
made with the attendants' microphones. Sidetone from the PA amplifier
is directed to the crew members audio selector panels. Crew members may
monitor the PA system by positioning the INT toggle switch on their audio
selector panels up. (See 23-2-0.)

C. Additional controls for the passenger address system are provided for
adjusting preset volume levels; however, the controls are in the
amplifier and are not normally used after initlal adjustment. A speaker
loading switch located on the cargo attendant's panel connects the PA
amplifier 50 ohm output line or 125 ohm output line to the loudspeakers.

3. Passenger Address Microphones

A, Transistorized dynamic microphones at the forward and aft attendants'
panels and control stand are used in making ennouncements through the
passenger address system. Receptacles at each of the stations
accommodate plugs on the microphone cords.

B. Each microphone incorporates a transistor amplifier which provides a
sultable output level and an output impedance of approximately 150 ohms.
A press-to-talk switch in the microphone provides control of input
priority relays in the passenger address amplifier, and also completes
the audio circuit to the microhpone amplifier. Input matching
transformers and circuits for the attendants' microphones are in the
associated attendants' panels.

L. Passenger Address Loudspeaker

A, Loudspeakers are permanent magnet, 5-inch round speakers. Each speaker
has & separate matching transformer to match speaker impedance to line
impedance. Most speakers in the passenger compartment are mounted in
the passenger service units. Speakers in the lavatories are permanently
located and are not equipped with plugs. Speakers mounted in the
sidewall have covers over them with the speaker matching transformer
mounted on the cover.

10
Dec 15/64 23-23-0
4 Page 3



o iAo -

MAINTENANCE MANUAL

5. Passenger Address Amplifier

A,

The passenger address amplifler provides the power necessary to drive the
speakers of the passenger address system. The amplifier 1s completely
transistorized, and operates on 28-volt d-c power. Standby operation of
the amplifier requires one ampere input at 28 volts, and full power
output requires an input current of 3 amperes at 28 volts.

The passenger address amplifier has a rated continuous output of 4O
watts, with no more than ten percent distortion at 1000 cycles per
second. The frequency response at rated output is within * 3.0 db from
100 to 7000 cycles per second.

Three separate inputs to the amplifier are provided. These are from the
crew members' microphones, attendants' microphones and from the tape
reproducer. The inputs are controlled through input relays in such a
manner that input No. 1 (crew members' microphones) has priority over
input No. 2 (attendants' microphones) and input No. 2 has priority over
the tape reproducer input.

Output from the amplifier is at 50 or 125 ohms impedance. Additional
output impedances of 25, 200, 350 or 500 ohms are provided, but are not
used.

Ground and flight volume levels are set on potentiometers in the
amplifier. Selection of the flight or ground output levels 1s automatic
but a volume override switch 1s provided on the attendants' panels.

A test switch and an audio level meter on the front of the amplifier
facilitate test and adjustment of the amplifier and passenger address
system. When the test switch is actuated a 4OO-cycle signal is fed to
the amplifier input and a circult is completed to the audio level meter,
which indicates the output level of the amplifier.

6. Tape Reproducer

A.

23-23-0

Page 4

Music for the passenger address system is provided by a magnetic tape
reproducer installed in the left electronic equipment rack. The tape
reproducer uses 28 volts dc and 115 volts ac obtalned from circuit
breaker panel (P5).

The tape reproducer 7-inch reels operating at 3-3/4 inches per second
provide a playing time of approximately 4 hours using dual track half
mil tape. Automatilc tape reversal provides continuous playing with
automatic shutoff provided in case of tape breakage. Controls for
adjusting bass and treble are located within the tape reproducer case
and are normally used for installation adjustments only. Output from
the preamplifier, within the case, 1s 1 mw across a 500 ohm balanced
line with a signal to nolse ratio of 38 db or better.

10
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T. Operation

A,

23=23=0
Page 6

Crew announcements are completed through the passenger address system
from the control stand, and to selector panels, forward and aft
attendants' microphones. Positioning the audio selector panel mike
selector switch to PA will connect the microphones of the flight
interphone system to the PA system. Pushing the microphone PIT switch
energizes input relays to the passenger address amplifiler. Announcements
may then be made. Crew members may monitor the PA system whenever an
announcement is made by positioning the INT toggle switch on thelr audilo
selector panels up.

The input relays In the passenger address amplifier are sequenced in

such a manner that flight crews' announcements have priority over
attendants' announcements and the attendants' announcements have priority
over the tape reproducer.

The recorded program in the tape reproducer is completed through the
passenger address system when a music switch 1s in the ON position.
Volume of the tape reproducer ls controlled by a music volume control.

The OVERRIDE-AUTO FLT/GRD switch may be positioned to OVERRIDE to
increase amplifier output as desired. Leaving the switch in AUTO ELT/GRD
will allow the amplifier output to automatically decrease when the
alrplane 1s on the ground, and to increase as the alrplane 1s airborme.
The PRIORITY switch on the aft attendant's panel will switch all PA
system controls to elther the aft or the forward attendants' panels.

The SPEAKER LOADING switch may be positioned to either HATRACK-IN or
OUT according to the passenger conflguration of the airplane. The IN
position may be used for a passenger-cargo combination with up to eight
pallets.,

10
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PASSENGER ADDRESS SYSTEM - TROUBLE SHOOTING

EFFECTIVITY

TURBOFAN

1. General

A. The first step in trouble shooting the passenger address system is to
energize system by closing circuit breakers on radio and T-R circuit
breaker panel (P5). Check power at the following terminals in
electronic terminal shield (RJ11l).

2. Passenger Address System Trouble Shooting Chart

6
Dec 15/62 23-23-0
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After making sure that
power 1s available to
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JO OFEFATION FROM TAPE
SEPRODUCEF. MICROFPHONE
<IRTUITS OK.

NO OPERATION FEQM ALL
ZONTROL STATZONS.

NO OPERATIION FROM QIE
MZZROPHONE STAZTION,

“heck continuity of
wiring between tape .
reproducer and passenger

Check continuity of
wiring between micro-
phone and passenger
address amplifier izput.
I =

P {m1~

address amplifier. IF -
Feplace passenger ad-
dress amplifier.
SONTINUITY. Replace MO ZONTIINUITZ. Repair

tape reproducer.
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or replace defective

wiring.

l

J0NTIIRITY.
microphone.

Replace

[[0 CONTINUITY. QRepair
or replace defective
wiring.
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PASSENGER ADDRESS = MATNTENAN S
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TURBOFAN
1. Adjustment/Test Passenger Address System
A. Equipment and Materials
(1) Test box as shown in figure 201
NOTE: Test box may be fabricated locally.
(2) Ohmmeter
(3) V.T.V.M.
(4) Audio Generator - Hewlett-Packard 205AG or equivalent
B. Test Passenger Address System
(1) Disconnect wiring haerness from tape reproducer.

(2) Connect test box to wiring harness (plug RD 313) &s shown in
figure 201.

(3) Connect externsl power source to ailrplane and energize radio and
T-R circult breeker panel (P5).

(4) Check that tape reproducer, safety relsy, interphone system and
passenger address amplifier circult breakers are closed.

[a1]

28v
INDICATOR
LIGHT
5| 111 TURN RATIO
/_ AUDIO TRANSF
500 OHMS IMPEDANCE
3 AMAAA—o=F— T

| 3

1,300,000 OHMS

2
. .
’ A PIN JACK
10 —9-
A PIN JACK
12 * 9
N BANANA JACKS
13 _~[ FOR OHMMETER
B
oro-:t;ar-u
10 Test Box for Passenger Address System
Dec 15/6L _Figure 201 23-23-0
+ Page 201



(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)
(13)

(1k)

23-23-0
Page 202

~ Ly

MAINTENANCE MANUAL

Place the forward attendent's OVERRIDE-AUTO FLT/GND switch in
OVERRIDE posttionm.

NOTE: Ensure PRIORITY switch on aft attendant's panel ia
positioned to FWD.

Actuate tape reproducer control switch on forward attendant's
control penel to ON position.

(a) Red lamp on test box should light.

(b) Mudlo tone at 400 cycles should be heard from all pessenger
addreas loudspeskers in ailrplane.

Connect olmmeter to banana Jacks of test box and rotate tape
reproducer volume control knob on forward sttendant's panel.

() Resistance should vary smoothly from O to 5000 ohms.
Place OVERRIDE-AUTO FLT/GND switch on forward attendant's control
penel in AUTO F’IE['/GI\ID position and note operation of the passenger

address system. Return switch to OVERRIDE position. Check that
audio output 1s higher in OVERRIDE position.

Pogition the PRIOCRITY switch on the aft attendant's panel to AFT.

(a) Control functions of the forward attendant's panel shall
switch to the aft attendant's panel.

Return PRICRITY switeh on aft attemdant's panel to FWD position.

(a) Control functions shall revert to the forward attendant's
panel.

Operate forward attendant's passenger address microphone.

(a) Audio tone should not be heard while microphone is operating.
(b) Voice signals should be heard while spesking into microphone.
Repeat step (10) using microphone at aft attendant's psnel.

Close INT toggle switch and position mike selector switch to PA on
pllot's audio selector panel. Close flight interphone mike PTT
switch or control stand PA microphone PIT switeh and meke an
ammouncement while passenger address system 1s being operated from
forward attendant's panel. -Operation should switch from the
attendant's station to the pilots' station. Sidetone should be
heard from flight interphone headphones.

Check loudspesker operation.

(a) Connect V.T.V.M. across voice coil of any passenger address
loudspeaker.

10
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(17)
(18)

(19)

(20)
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(b) Energize system by depressing any push-to-talk mlcrophone
switch., Hum level across loudspesker volce coil shall not
exceed 3 millivolts.

NOTE: Energized microphone should be muffled to minimize
acoustic pickup.

(e) Connect audio generator to music input terminals of passenger
address amplifier, Set generator frequency output at 120 cps.

(d) Set music volume control on the forward attendant's panel at
maximim.

(e) Adjust level of audio oscillator for 450 (+ 25) mv across
speaker voice coll.

(f) Check for a pure 120 cps tone from the speaker system. Monitor
each speaker individually. A pure 120 cps tone indicates that
speaker performance 1s acceptable and installation is proper.

A 120 cps tone comblned with a buzzing or rattling sound
indicates a defective speaker or loose or resonant components
in the respectlve passenger service unit. Do not remove
speaker unless the defect is in the speaker l1tself. Meke
certain that the overhead hatrack is clear of loose articles
to avold misleading results.

Actuate tape reproducer power switch on forward attendant's panel
to OFF position.

Disconnect test box from wiring harness and connect wiring harness
to tape reproducer.

Check that tape reproducer has msgnetic tape installed.

Operate tape reproducer by actuating swltch on forwaerd attendant's
panel to ON position.

(a) Check that output 1s loud and clear.

(b) Operate remote volume control on forward attendant's panel and
check that volume varies smoothly.

Return forward attendant's OVERRIDE-AUTO FLT/GND switch to AUTO
FLT/GND position.

Determine whether there 1s any further need for power on the
alrplane, if not, remove externasl power.

23-23-0
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PASSENGER ADDRESS LOUDSPEAKERS - MAINTENANCE PRACTICES

|  EFFECTIVITY |
TURBOFAN

1. Removal/Installation Passenger Address Loudspeaker (See figure 20l.)

A, Remove Passenger Address Loudspeaker

(1) Lower passenger service panel. (See Chapter 25 "Passenger Service
Panels - Maintenance Practices.")

(2) Detach two leads on loudspeaker.
NOTE: Identlify leads.
(3) Remove two mounting bolts.
(4) Remove loudspeaker.
(5) Close passenger service panel.
B. Install Passenger Address Loudspeaker

(1) Lower passenger service panel. (See Chapter 25 "Passenger Service
Panels - Maintenance Practices.")

(2) Mount loudspeaker in position with two bolts.
(3) Connect leads to loudspeaker.

(4) Close passenger service panel.

May 15/63 132-235311
ge



g%/

MAINTENANCE MANUAL

ATTACHMENT
RACK
e HATRACK

‘—
b o—
o

N\
AN

PASSENGER SERVICE
UNIT (LOWERED)

——TRANSFORMER

~ \‘\\‘

"y :‘\ N

P, o, L TN N\,

AT ~

\ \3“ \:‘ . ‘.l.:)
SPEAKER e Y T N
LEADS R S Sl /

b Sy -"'. "{\ ‘»"\ s 0

ik i
R AN I, s'a"'
-."" h“&l N {"\‘“‘-k’-’ " P ¥

g e
s, i Soneasases, ’, ‘\"‘\‘{L‘::.'. 3
“"‘\\u“ 1)" ‘ ¥
Lt

S
SPEAKER \}\“‘“‘ i
Passenger Address Loudspeaker Installation 6
23-23-21 Flgure 201 Nov 15/61
Page 202 o



BOEINGC
,z,‘&ﬂ"’?m: ’4&1’ ) ;
MAINTENANCE MANUAL

HF COMMINICATIONS SYSTEMS - DESCRIPTION AND OPERATION

1. General

A. Two high frequency (HF) communication systems are installed in the
airplane. The HF communication systems provide amplitude modulated and
single side band voice communication between aircraft and ground or other
alrcraft. Communication in the 2 to 30 megahertz frequency range an any
of 28,000 channels may be accomplished; however, most communication
stations are in the 2 to 18 MHz range; therefore, all channels may not
necessarily be used. Propagation characteristics of the HF band are
most suitable for long distance communications.

B. Each HF communication system is composed, of two control panels,
transceiver, tuner control unit, tuner, lightning arrester, antenna and
necessary relays. The control panels for each system are installed
one in the forward section of the control stand and one on
the pilots overhead panel.

The tuners, lightning arresters, and antennas are installed in the
vertical fin tip. The tuners and HF-1 lightning arrester are mounted
together in the forward section of the vertical fin tip. HF-2 lightning
arrester and antenna grounding relay are installed aft of the tuners in
the fin tip. All other major components are installed in the left
electronic equipment rack. The two receiver protect relays and two
interlock relays are installed in RJ-12. A retune test switch is
installed above the entryway between RJ-12 and. RJ-13. (See figure 1.)

C. The HF communication system control panel enables
the desired communication channel to be selected,
the system to be turned on or off, and completes keying circuits to the
transceiver. (see figures 2 and. 3. ) Only one system may transmit at a
time; however, both system may receive simultaneously. Since HF=-2
system has a receive only antenna, all transmissions are completed with
the probe antenna. The HF-1 lightning arrester contains an antenna
transfer relay which connects HF-2 RF to the probe whenever HF-2 push
to-talk circuit is are completed. HF-2 tuner is grounded by the HF-2
receive antenna grounding relay whenever a push-to-talk control aircraft
is completed for HF-1. An interlock relay for each system will
disconnect the push-to-talk control circuits between the flight
interphone system and HF control panel and a transceiver. The

10
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HF-1 or HF-2 interlock relay also provides a ground, for the receiver
protect relay whenever a push-to-talk circuit is completed for the other
HF system. The antenna tuner and tuner control unit match the
characteristic antenna line impedance to the impedance of the transceiver
at the particular frequency on which the system is operating. The tuner
control unit and tuner will automatically keep the voltage standing wave
ratio (VSWR) to a level of 1.3 to 1.0 or better thus providing the best
possible power transfer. Communication on the HF systems is completed
through use of microphones and headphones of the flight Interphone system.
(See 23-2-0.)

D. The HF communication systems uses 3-phase, 115 volt, 400 cycle ac power
and 28 volt dc power obtained from, circuit breakers on overhead circuit
breaker panel P5. HF No. 1 system obtain power from the essential radio
bus. HF No. 2 system obtains power from radio bus-2.

E. A retune switch is used to facilitate checking the tuning cycle of the
transmitter. Channel 6 is first selected an the control panel. The
retune switch then provides a means of changing Channels remotely so that
personnel may observe the meter on the tuner control unit. Holding the
switch in the 1 or 2 position causes the associated system to cycle.

The transceiver will retune to channel 6 when the return switch is
released.

2. HE Controls

A. The HF control panel can select any me of 280.,000 channels, spaced 0.1
kHz apart in the 2-30 MHz range. The panel contains four frequency
selector knobs, a frequency display window, an RF SENS knob and a six
position mode selector witch. The left frequency selector knob selects
megahertz, the two center knobs select 100 kHz and 10 kHz parts and the
right knob selects 1 kHz and parts of the frequency. The RF SENS
knob controls 17 gain in the receiving section of the transceiver. The
mode selector switch turns the system off (OFF), selects upper sideband,
(USB), lower sideband (LSB), amplitude modulation (AM), DATA (not used),
and CW modes. Push-to-talk keying circuits are directed to the
transceiver through the mode selector switch.
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3 HF Antennas

A.

Both HF antennas are on the tip of the vertical fin. A probe antenna
extending forward from the fin is used for transmission by both HF
transmitters, and is used as a receiving antenna by HF system No. 1. A
second flush-mounted antenna aft of the probe antenna is used only for
receiving by HF system NO. 2.

Each of the antennas is connected through a lightning arrester assembly
to tuning units which tune the probe antenna and provide optimum
impedance matching at all frequencies used.

4. Lightning Arresters

A.

The lightning arresters protect radio equipment by conducting antenna
lightning strokes along a preferred path to aircraft structure. A

series capacitor with parallel bleeder resistor and protective spark gap
are installed in a pressurized chamber. The bleeder resistor provides a
dc path for precipitation static currents. The probe lightning arrester
also contains an antenna transfer relay for connection of HF-2 tuner to
the probe antenna and grounding of HF-1 tuner when HF-2 system is keyed.

5. Antenna Tuners

A.

23-24-01
Page 6

Antenna tuning is accomplished automatically by antenna tuner and
tuner control units for each HF system. Each of the tuner systems
consist of a control unit in the electronic equipment rack, and

a remote tuning unit mounted with the respective HF antenna arrester
assembly.

Whenever a frequency is selected for use a signal is sent to the tuning
circuits in the transceiver and antenna tuner system. This signal causes
the tuning circuit to be driven to a “home” or starting position. The
transceiver then mechanically tunes with no RF output. When the
transceiver tuning cycle is completed, a signal is sent to the antenna
tuner control unit which connects the transceiver to the antenna. This
completes the initial tuning cycle.

Whenever the transceiver is keyed by a push-to-talk circuit, RF power is
fed to the antenna tuner and antenna. Sensing circuits in the antenna
tuner control measure the ratio of transmitted power to reflected power
and automatically operate antenna tuning circuits in the tuner so that
the reflected power is at a minimum. Upon completion of tuning the
system is returned to normal.

The tuners will match any combination of antenna resistance and
reactance to the characteristic impedance of the interconnecting coaxial
cable at any carrier frequency from 2 to 30 megahertz. Completion of
matching adjustments occurs within 16 seconds after starting, and will
take an average time of approximately 8 seconds. After final adjustment
the vswr (voltage standing wave ratio) measured at the RF connector is
less than 1.3 to 1.

10
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E. The tuner control uses 115 volt ac and 28 volt dc power obtained from the
same circuit breakers as the HF transceiver.

6. HF Transceiver

A. The single side band (SSB) transceiver is capable of transmitting (400
watts PEP output in SSB and 100 watts carrier), and receiving at 2.000 to
29.9999 megahertz on 28,000 channels with kilohertz spacing. Frequency
selection is completed at the control panel. The 100 kHz, 10 kHz and 1
kHz frequency selector knobs, on the control unit, control an
autopositioner in the HF translator module. The autopositioner
mechanically tunes a variable frequency oscillator (VFO) over a 3.500 to
2.501 bEz range in one thousand 1 kHz steps. The megahertz frequency
selector knob, on the control unit, controls a motor in the RF translator
module. This motor switches tuning elements which tune an HF oscillator
to 28 frequencies, each 1 MHz apart. The HF oscillator, in conjunction
with a 17.5 MHz oscillator, provides twenty-eight 1 MHz bands for each
of the one thousand 1 kHz steps from the VFO. Thus, 28,000 channels are
generated. Tuning time is less than 8 seconds. A 1 kHz tone is
connected to the interphone system to indicate system tuning sequences
are in progress or provides sidetone when cw mode is used.

B. Mic audio is completed through two audio amplifiers, one of which
supplies sidetone audio to the interphone system after a push-to-talk
(keying) circuit is completed. A balanced modulator then combines the
audio with a 500 kHz signal from the RF oscillator producing an upper
and lower sideband output, one on each side of 500 kHz. The two
sidebands are then amplified and fed through, one of two mechanical
filters. The selection of the filter is controlled by the mode selector
switch on the control panel. One filter passes only the upper sideband;
the other filter passes only the lower sideband. When the transceiver
is operated in the AM mode, the upper sideband is passed and a 500 kHz
carrier is reinserted at the filter output. The out-cut is then amplified
and heterodyned as necessary to obtain the final transmitting frequency.
A driver and power amplifier then supply the signal to the antenna
circuits. When the CW mode is selected, a 1000 kHz tone is transmitted
on upper sideband whenever the key is closed. CW keying relay K2 has a
timing network across it which causes it to remain energized long enough
to hold the transceiver in the transmit condition while CW keying relay
K1 follows the keying pulses and completes the 1000 Hz signals to the
balanced modulator.

C. The receiver is normally on unless a keying circuit is completed. A
received signal is amplified and heterodyned as necessary to produce a
500 kHz IF. The 500 kHz IF is then fed to both SSB and AM IF amplifiers.
The AM amplifiers operate in both the SSB and AM modes to provide a selcal
output. In the SSB mode, the 500 kHz IF is fed to one of two mechanical
filters. Each filter has a band width of 3 kHz. One filter passes only
the upper sideband; the other filter passes only the lower sideband,
depending on which mode is selected at the control panel.

10
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The filter output is then amplified and fed to a product detector where the
audio signal is recovered. In the AM mode, the 500 kHz IF is fed through, a
mechanical filter with a 6 kHz band width to obtain both sidebands.

Filter output is then amplified and fed to an AM detector which recovers
the audio signals. Amplified signals are then coupled to the audio

circuits of the interphone system through the AM relay, AM amplifier and
sidetone relay.

D. The transceiver contains its own 3-phase high voltage power supply module
which converts 115 volt, 400 Hz ac to the necessary operating voltages
required. Transient protection is incorporated within the power supply.
Interlock circuits ensure operating voltages are supplied in the correct
sequence to the various sections of the transceiver when in the
transmitting mode, tuning or receiving mode. A built-in blower provides
cooling air through the transceiver whenever the transceiver is turned on.
During transmissions, blower output is increased.

E. A PHONE jack, MIC jack, meter and a 5 position meter selector switch are
an the front of the panel. Four of the meter selector switch positions
are used to cheek voltages in various sections of the transceiver. The
fifth position, CAL TONE, is used to compare the transceiver operating
frequency with WWV. Coaxial cable connections are also on the front
panel. A SQUELCH IN-OUT switch allows the selection of squelch or no
squelch modes of reception.

T Operation

A. The captain or first officer may transmit or receive over the HF system
after the desired channel is selected on the associated HF control panel.
HF-1 functions may be controlled from the control panel on forward
electronic panel overhead. HF-2 functions may be controlled from pilot’s
HF-2 control panel. Receiving and transmitting are accomplished on the same
frequency. After a push-to-talk button has been pressed, at least five
seconds are required for completion of system tuning. EF must be selected
on the audio selector panel.

B. To receive, a crewman must switch on the HF toggle switch on an audio
selector panel (see 23-2-0) and adjust the RF SENS control to obtain a
comfortable listening level. The volume control on the audio selector
panel may also require adjustment.

10
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D. To transmit over the HF systems, HF must be selected with a mike selector
switch on the audio selector panel. Operating a microphone push-to-talk
switch of the flight interphone system will operate control circuits
which complete system, tuning, disconnect receiver circuits and connect
the transmitter circuits to the antenna. A 1000 Hertz tone may be heard
during system tuning, or when using the CW mode of operation.
Transmission will begin when audio signals are impressed on the
microphone circuits. Sidetone is returned to the headphones of the
flight interphone system to indicate proper operation of the transmitter.
Releasing the push-to-talk switch will return the system to the receive
condition.

E. HF Interlock Circuit

(1) An interlock circuit using two interlock relays, two protection
relays, a receiving antenna grounding relay and the transfer relay
in the probe antenna lightning arrester allow the HF systems to
receive simultaneously or transmit one at a time using the probe
antenna. The interlock circuit will disconnect both receiving
circuits when either transmitter is keyed.

(2) By referring to figure 3, it can be seen that under normal receiving
conditions, the probe antenna is connected to HF-1 receiver and
the receiving antenna is connected to HF-2 receiver. Transmitting
conditions are initiated whenever the HF system is keyed. Assume
HF~-1 system is being operated. The following sequences will take
place.

(a) The keying ground from a push-to-talk switch completes keying
circuits, through an interlock relay, change-over-relay and HF
control panel, in HF-1 transceiver which provide a ground for
HF-1 interlock relay, energizes HF-1 transceiver sidetone
circuits and antenna transfer relay. RF is then applied to the
probe antenna through HF-1 protection relay, antenna tuner, and
the de-energized lightning arrester transfer relay to the probe
antenna.

(b) The energized HF-1 interlock relay disconnects HF-2 keying
circuits and provides a ground for the HF-2 protection relay
and receiving antenna grounding relay. Circuits are also
completed which allow the tuner to key the transceiver for low
power output while the tuner tunes the antenna circuits to
resonance.

(c) The HF-2 protect relay and antenna grounding relay place
grounds an the HF-2 RF lines and disconnect the HF-2
transceiver from HF-2 antenna tuner. HF-2 system components
are then completely isolated and protected.

10
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(3) The sequence of operation is similar when transmitting with HF-2
system except HF-2 interlock relay provides a ground for the probe
antenna lightning arrester transfer relay which in tunr grounds HF-2
receiving antenna, HF-1 tuner, and connects HF-2 RF lines to the
probe antenna.

10
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HEF COMMNICATION SYSTEM - TROUBLE SHOOTING

1. General

A. Trouble spots in the HF communication system can be most easily corrected
by replacing a suspected malfunctioning component. If the system is
not operative after assumed malfunctioning components have been replaced
by known operative components, cheek airplane wiring. Protect relays and
interlock relays may be checked in radio junction box RJ-12.

B. To decrease the number of uncheduled removals, confirm that the condition
stated in the flight report exists prior to replacing system components.
If HF system is reported to be inoperative on one or two specific
frequencies, a precautionary cheek of the equipment should be made to
confirm the report and that the problem is repetitive. The trouble
may be due to the area and position of the airplane in respect to the
ground station, or to other conditions existing at the time. Also ensure
the flight interphone system is operating properly so that poor
communication attributed to the HF system is not actually due to a
faulty isolation amplifier in an audio selector panel.

C. If intermittent malfunctioning or excessive noise problem are
experienced in the HF Communication Systems, coaxial connections at the
antenna tuning unit, the tin break at station 1410 and at the left-hand
electronic equipment rack should be examined. Oxidation may occur at
soldered connections between connectors and coaxial cables, thereby
creating a mismatch which will result in a decreased signal to noise
ratio, (apparent noise increased). A loose coaxial connector will cause
intermittent operation and noise in the system.

D. Before attempting to operate HF system, ensure all HF circuit breakers
on circuit breaker panel P5 are closed (pushed in) and power is available
to them. Voltages are most easily checked by using the meter on the front
of the transceiver. Allow the system to warm up for 10 minutes before
trouble shooting.

10
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Trouble Shooting Charts

|

NO TRANSMISSION FROM NO. 1 TRANSCEIVFR.,

RJ11. IF -

Check power avallable at terminals in

|

|

VOLTAGES OK - Ground PIT line on ground
side of opposite No, interlock relay.

Check for RF output from transceiver by
observing meter on tuner comtrol. IF -

MO VOLTAGE - Check circult breskers
on radio and T-R circult breaker manel
(P5), and check continuity of radio
master switches, Renlace switches as
necessary.

1

MO QUTFUT - Ground PIT line at high
side of opposite No. interlock relay
and check for RF output at tumer
control,

R-F' QUTPUT 0K - Check continuity of
microphone push-to-talk circuit and
repalr as necessary.

NG R-F OUTPUT - Check continulty of
antenna cable from transceiver trans-
mitting plug to tuner control. IF -

R-F QUTEUT CK - Replace opposite No.
Interlock relay.

NO CONTINUITY - Check continuity of
antenna circuit again, IF -

CONIINUTTY OK - Replace transceiver.

I

CONTINUITY - Replace transceiver.

23-24-01
Page 102

NO CONTINUITY - Replace receilver
rotect relay.
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With airplane busses energized
and radio master switches "ON"

NO RECEPTION -

|

I

TRANSMISSION WEAK -

Attempt transmission and monitor
result by observing meter on tuner

control. IF -

Trouble shoot No.
2 system in a
similar manner.

Check VSWR on tuner control.

IF -

|

R-F OUTPUT IS DETECTED -
Check frequency of r-f
output on frequency

VSWR WITHIN LIMITS -
Check probe antenna
lightning arrester

VSWR NOT WITHIN LIMITS -
Replace tuner and/or
tuner control to correct

meter. IF - assembly for blackening VSWR.
of arrester or evidence
of deterioration due to
lightning strokes. IF -
[ 1 |

FREQUENCY NOT SAME AS
THAT SELECTED ON HF
CONTROL PANEL -
Replace transceiver.

FREQUENCY SAME AS
SELECTED FREQUENCY
Select a second

frequency and check

thet transceiver
channels. IF -

LIGHTNING ARRES-
- TER NOT OK - Re-

OK - Replace
transceiver.

place arrester
assembly.

|

TRANSCEIVER DOES NOT CHANNEL - Check

continuity of control wi
transceiver and control

ring hetween
panel, IF -

TRANSCEIVER CHANNELS OK - Replace
transceiver with properly operating

unit.

WIRING OK - Check contin
panel wiring. IF =

uity of control

WIRING NOT OK - Repair as necessary.

NOT OK - Replace control

panel.

OK - Replace transceilver.

L9
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HF COMMUNICATION SYSTEMS - ADJUSTMENT/TEST

1 General

A. The following test should be used to cheek the operation of HF system
after a system component has been replaced or repaired. Conduct test
using only authorized test frequencies and check to ensure frequency is
not in use before transmitting.

B. The airplane should not be in or near a large metallic structure, such as
a hangar or tower, which may attenuate RF energy.

2 Prepare to Test

A. Provide ground power to the airplane and energize busses an circuit
breaker panel P5.

B. Ensure all HF circuit breakers and interphone audio selector panel
circuit breakers are closed.

C. Turn on both HF systems and allow 5 minutes for warmup.

D. Check flight interphone system and ensure audio selector panels are
operable. (See 23-2-0.)

i Test HF Ccmmunication-System

A. At pilot’s station, select HF-1 with mike selector switch and push up
HF-1 toggle switch on audio selector panel. At copilot’s station, select
HF-2 with mike selector switch and push up HF-2 toggle switch on audio
selector panel.

B. Turn captain’s and first officer’s HF control panel mode selector
switches to AM and tune each system to several WWV frequencies.
Reception shall be approximately equal for both systems.

NOTE: WWV transmits on 2.5, 5, 10, 15, 20, and 25 megahertz. The RF
signals are modulated by pulses at 1 Kz and also by standard audio
frequencies alternating between 440 and 600 Hz. WWV
transmissions are continuous except for a 4 minute interruption
beginning approximately 45 minutes after the hour. Do not key HF
systems when selecting WWV frequencies.

Volume controls on audio selector panels should be set to similar
positions.

DRW CDRL 43/44 Issue D dtd may 19/89
Paragraph 7.10
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Perform an spproximate frequency check orn the transceiver by listening to
WWV with the mode selector switch in the USB, LSB and AM positions.
Reception sheall be satisfactory in all positions.

Select an authorized test frequency on HF-l system and press a microphone
Dush-to-talk outton. HF-2 reception shall be interrupted during keying
of dF-1 system.

NOTE: The HF tuner will not tune until a push-to-talk circuit is
completed. :

Tune HF-1 system to WWV and conduct step D. with HF-2 system. HF-1
reception shall be interrupted during keying of HF-2 system.

Adjust SENSE (RF gain) control on HF-1 control panel to meximum. If
subsequent tests reveal RF overloading is occuring, back off control to
point where overload condition just disappears.

Tune HF-1 system to several active channels and establish cammunication.
Compare receiver sensitivity. Ensure operation is good by channeling
from both abové and below the selected frequercy. Reception should be
approximately equal on all channels. Check operation with mode selector
switeh in AM, USB =14 LSB positions Camunication shall be satisfactory
in al11 positions

NOTE: Allow sufficient time for circuits to tune up when changing
frequency. Failure to do so msy overheat 30 second thermal time
delsy in tuner and render system temporarily inoperative.
Rechanneling will reset the system.

Tune HF-1 system to an authorized test frequency. Key the system and
establish ccommunication. Check the meter indications on the front of the
transceiver by rotating meter switch to each of the following positions.
Transmission and reception should be loud and clear. Sidetone should be
clearly audible when transmitting. The retune cycle shall go to
campletion with the push-to-talk switch closed.
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Meter Switch Position Typicel Indications
1500V (Keyed) Red
(Not Keyed) 0
130 (Not Keyed) Red
28V  (Not Keyed) Red
PA-MA (with voice modulation - AM) Red
(without voice modulation end
keying - AM) 0
(with voice modulstion -
ISB or USB) . 300 peek
(without voice moduletion and
keying - ISB or USB) 260

NOTE: Any significant varistion from typical readings indicates possible
defective circultry or improper tuning of the transmitter. In PA-
MA (moduletion voltage) switch position, modulate the transmitter
with e strong voice. i - s

CAUTION: DO NOT KEY THE HF TRANSMITTER WHEN AIRCRAFT IS BEING FUEILED.

I. Set HF-1 to channel 6. Momenterily hold rechannel switch (located on
shelf 1 of left electronic equipment rack) on HF-1.
(1) The system shall cycle.
(2) When switch is released, system shall return to originasl channel
setting.
J. Repeat steps F. through I. with HF-2 system.
Ke Turn off HF systems.
L. Detemine wether there is any further need for electrical power; if not,
remove external power supply.
DRW CDRL 43/44 Issue D dtd May 19/89
10 Paragraph 7.10
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HF ANTENNAS - MAINTENANCE PRACTICES

1 Removal/Installation HF Probe Antenna

A. Equipment and Materials
(1) Countersink steel, 7/16 x 20 thread shank, 7/8 inch diameter cutter
with 1/4 inch integral pilot. Included angle of countersink 100
degrees, AN part no. 7900-114488.
(2) Six AN174-7 bolts and 5AN174-11 bolts.
(3) Six each NAS334CPARA6 and PAS334CPA7 screws.
(4) Alodine 1200 solution.
(5) Battery charger, 50 ampere capacity.
(6) Millivoltmeter, 0-100 millivolt scale.
B. Remove HF Probe Antenna
(1) Remove twelve screws forward of gap between antenna probe and fin tip.
(2) Slide probe forward off of fin tip fitting. (See figure 201.)
C. Prepare for Installation
(1) Cheek to see if faying surfaces of probe and fin tip fitting are
alodized; if not, alodize with Alodine 1200 solution. (See
Interior and Exterior Finishes, Chapter 51.)
D. 1Install HF Probe Antenna
(1) Slide probe antenna in place making certain alignment mark on
antenna matches with its mating witness mark on tin tip and drain

hole is on bottom.

(2) 1Install six AN174-7 bolts finger-tight in forward mounting holes.
Install five AN174-11 bolts finger-tight in aft mounting holes.

(3) Countersink empty hole to 100 degrees x 0.51 inch diameter.
(4) Install NAS334CPA7 screw in empty hole.
{(5) Remove temporary bolts in aft holes one at a time and repeat (3)

and (4) for each hole.

9
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(6) Remove one ANLT4~-7 bolt from forward mounting hole. Repeat (3) and

(4) using NAS334CPAS screw.

(7) 1Install five remaining NAS334CPAS screws in forward holes in same
manner.

(8) Test Current Return Path
(a) Remove one NAS334CPA6 screw from forward mounting hole.

(o) Conduct current return path test between aft end of fin tip
fitting and screw hole.

1) With 50 amperes current flow voltage drop shall not
exceed 32 millivolts.

NOTE: On vertical fin probe, slide antenna connector
forward to expose aft end of fin tip fitting.

(¢) Replace NAS334CPA6 screw.

(9) Fill void between antenna and fin tip assembly with aercdynamic
smoother. (See Sealing, Chapter 51.)

FIN CAP

?—.—NASJZNCPA? SCREW (6 PLACES)

NAS334CP A6 SCREW (6 PLACES)

HF Probe Antenna Installation

9
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HF ANTENNA COUPLERS - MAINTENANCE PRACTICES

1. General

A. The following procedure applies to either antenna tuner. Access to the
tuners is through an access door on right side of fin tip. (See figure
201.)

2. Equipment and Materials

A. Silicone Compound, Dow Corning DC-4, or equivalent.

3 Removal/Installation HF Antenna Tuners

A. Remove HF Antenna Tuner

(1) Open HF antenna tuner access door. Refer to Chapter 12, “Access
Doors and Panels.”

(2) Disconnect electrical connectors on tuner.

(3) Remove wedge bolt.

(4) Loosen tuner aft mounting bolts.

(5) Loosen ratcheting knob on T-bolt, swing T-bolt away from tuner and
slide tuner aft. If tuner is not free to slide aft, push T-bolt

back into place and use lock nut on forward end of T-bolt to move
tuner aft. Swing T-bolt aside.

NOTE: A thin walled box end wrench may have to be filed down in
order to fit over lock nut due to limited clearance.

(6) Remove tuner aft mounting bolts.
CAUTION: TUNER WUST BE SUPPORTED DURING REMOVAL

(7) Slide tuner aft approximately two inches to clear structure and lift
out using handle.

NOTE: If tuner is not to be returned or replaced for any extended
period, all connectors should be protected from foreign
matter.
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B. Prepare to Install Antenna Tuner

(1)
(2)

(3)

()

Open access door and remove all protective covers.

Coat both sides of gasket with Dow Corning DC-4 compound (or
equivalent).

Place gasket on tuner.
CAUTION: MAXE SURE NO METAL PARTICLES ARE IN AREA OF GASKET.

Brighten tuner mounting contact areas and wipe clean with a dry
cloth.

C. Install Antenna Tuner

(1)
(2)
(3)

(L)

(5)

(6)
(7)
(8)
(9)

Engage front end of tuner in wedge.

Install two tuner aft mounting bolts finger tight.
Push tuner forward.

Install wedge bolt finger tight.

Engage T-bolt at aft end of tuner and loosen lock nut on forward
end of T-bolt.

NOTE: Be sure that the shoulder on ratcheting knob 1s forward.
Tighten ratcheting knob until it ratchets.

Tighten lock nut on the forward end of the T-bolt.

Tighten wedge bolt and tuner aft mounting bolts.

Connect electrical connectors to tuner.

4. Test Antenna Tuner Bonding

A. Equipment

(1)

Microhm Bridge, Avtron, Model T-20T7 or equ;valent.

B. Test Bonding

(1)

(2)

12
Feb 15/64

Measure resistance between tuner, at each mounting bolt and wedge
bolt, and basic structure. Resistance shall not exceed 0.001 ohm.

Close access door.
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HF LIGHTNING ARRESTERS MAINTENANCE PRACTICES

1. Removal/Installation EF Probe Antenna Ligbtning Arrester

A. Remove HF probe Antenna Lightning Arrester

(1) Remove lightning arrester access panel (529) on right side of fin
tip. Refer to Access Doors and Panels, Chapter 12. (See figure
201.)

(2) Disconnect connectors on right side and bottom of lightning arrester.

(3) Slide antenna connector sleeve forward through bulkhead as far as
possible.

NOTE: This sleeve should disengage from antenna terminal with a
load of no more than 10 pounds applied by hand.

(4) Remove the two lower lightning arrester mounting bolts.

CAUTION: SUPPORT LIGHTNING ARRESTER WHILE REMOVING UPPER MOUNTING
BOLT.

(5) Remove upper mounting bolt.

(6) Move lightning arrester forward until contact fingers and tuner
terminals are disengaged.

(7) Remove lightning arrester.
B. Prepare to Install HF Probe Antenna Lightning Arrester

(1) Check contact fingers around terminal receptacles at aft end of
lightning arrester for damage.

(2) Slide antenna connector as far forward as it will go.
(3) Remove all protective coverings on connectors.
C. Install HF Probe Antenna Lightning Arrester

(1) Align lightning arrester terminal receptacles with tuner terminal
plugs.

(2) Install the three lightning arrester mounting bolts.

{3) Slide antenna connector sleeve aft over spring wire antenna terminal
on forward end of lightning arrester.

9
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(4) 1Install connectors on right side and bottom of lightning arrester.
(5) Close and secure access panel.
2. emoval /Installation 2 Receiv tenna Lightn ster
A, Remove HF 2 Receiving Antenna Lightning Arrester. (See figure 201.)

(1) Remove HF antenna tuner No. 1.

(2) Working through lightning hole in aft bulkhead of tuner compartment,
remove two connectors from antenna terminel and equipment terminsl.,

(3) Remove two screws mounting lightning arrester to frame.
(4) Remove lightning arrester.

B, Install HF 2 Receiving Antenna Lightning Arrester
(1) 1Install lightning arrester with two screws.

(2) Connect antenna connector to upper terminal and equipment connector
to lower terminsal.

(3) 1Install HF antenna tuner No. 1.

3. Inspection/Check HF Antenna Lightning Arresters

A, Genersal

(1) The HF antenna lightning arresters should be visually checked if it
is suspected that lightning arresters have by-passed any lightning
strokes. Also check if HF transmission or reception is poor at low
frequencies.

B. Equipment and Materisls

(1) Capacitor-Resistor Bridge-Model TO-k, Sprague or equivalent tester
with a 2.5 ohm to 25 megohms and 1 mmfd to 2000 mfd range.

(2) Gep Test Equirment-Model 5250, Associated Research or equivalent
tester with a range of 0-30 kv de, 0-2500 microemperes.

C. Check HF Antenns Lightning Arresters

(1) Examine glass window on probe HF antemna lightning arrester through
window on right side fin tip for discoloration and pitting.

NOTE: The HF-1 tuner must be removed to examine HF-2 lightning
arrester. FEach lightning stroke the arrester by-passes
causes the glass envelope to become darker. If glass window
1s black, arrester should be replaced.
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(2) Check HF reception and transmission at lowest possible frequenciles.
Poor reception or transmission on lower frequencies indicates
arrester is damsged.

(3) If further testing is desired, remove or retract lightning arrester.

(a) Measure resistance between antenna terminal and tuner terminal.
Resistance should fall within range of 1.0 megohms + 15 per
cent.

(b) Measure capacitance between antenna terminal and tuner terminal.
Capacitance should fall within the range of 2000 to 5000 mmfds.

(4) Determine that electric gap will withstand RF transmitting voltages
without arcing due to fouling or electrode movement.

(a) Measure d-c sparkover level between antenna terminal and
mounting flange. Sparkover should fall within the range of
13.0 = 16.5 kv de.

CAUTION: BE SURE TUNER TERMINAL IS WELL AWAY FROM ANY
GROUNDED OBJECTS (STRUCTURE, ANTENNA TUNER ETC.)
FATLURE-TO DO SO MAY PLACE HARMFUL VOLTAGE STRESSES
ON THE BLEEDER RESISTOR.

NOTE: Gap sparkover will be indicated by a fluctuation of
tester indicator reading and an audible snapping from
inside arrester. Sparkover may also be visually
detected by observing arcing between electrodes through
arrester glass window.

(5) Replace arrester if damaged.
L, Test Lightning Arrester Bond
A, Equipment
(1) Microhm Bridge, Avtron, Model T-207 or equivalent.
B, Test Bonding

(1) Measure resistance between lightning arrester, at each mounting
bolt, and basic structure. Resistance shall not exceed 0.0001 ohm.
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