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The primary mission of the RDE-15008 Radar System 15
maritime search and surveillunce. Secondary missions
inelude terrain mapping, weather avoidance and beacon
navigation. The system will also disploy navigation
wnformation from the aireraft navigation system.
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RDR-15008
Color Radar System

Infroduction

The RDR-1500B Radar System iz a lightweight digital color vadar
system designed primarily for fixed or rotary wing aircraft engaged
in maritime patrol, surveillance, resene missions and precision ter-
rain mapping. The radar system also provides weather avoidance,
transponder beacon location and waypoint navigation display. A
color indicator, included with the system, displays the radar and
navigation video and will also accept external FLIR and TV inputs
For display in monochrome. A Bendiz/Bing Cheeklist Unit can be
added to the system.

The RDR-1500B Radar System consists of five basie units: an
RT-1501A Radar Receiver-Transmitter, a cockpit-mounted IN-15024
or IN-15028 (not shewn) Multifunction Color Radar Indicator, a 360"
DA-1503A or 120° DA-1203A Sector Scan Antenna Drive Unit (not
shown) with a fat-plate arvay, a CN-1606A Control Unit and an
I-1607A Interface Unil,
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RDR-15008 System Components

RT-1501A Receiver-Transmitier

The RT-1501A Receiver-Transmitter
eontains the electronics necessary to
transmit, receive and process radar
pulses. The unit functions as a shor-
range palse radar for high resolution
sea search and terrain mapping, and
also as a long-range pulse radar for
long range search, terrain mapping and
convenfional wealher avoidance. It
provides X-Band oulput signals to an
anternna.

RT-15014
Receiver-Transmitier

IU-1507A Interface Unit
The TU-1507A Interface Unit pro-

various airerafl and radar system
components. It processes the dig-
itized video output from the

receiver-transmitter and supplies
red, green and hlne data in digital

It also supplies drive signals to the

antenna drive unit and trigger and
mode selection signals to the IU-1507A interface Unit

receiver-transmitter. The TT-1507A 9
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AA-1504A Anienna Array

The AA-1504A Antenna Array is 2 39-inch flal plate phased areay

with 2.6° azimuth and 105° elevation beamwidth. Also available

are 32:dnch and 29-inch flat plate phased arrays. The antenna 18

uged for transmitting and receiving radar signals. 1t is remotely

controlled in the elevation axis by a tilt control on the CN-1506A "
Control Unit.
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AA-1504A Antenina Array Optional AA-1812A
Anisnna Amay

DA-1503A 360° and DA-1203A Sector Scan —

Anienna Drive Unils

The DA-1503A and DA-1203A Antenna

Drive units position the flat plate :

antenna array in azimuth and eleva-
tion axes. The antenna drive is motor
driven with combined pitch, roll and
[ilt line-of-gight stabilization, up to
+25° of true vertical,

The DA-1603A scans 3607 with seleet-
able speeds of 456" /second and 90°/
seeond, DA-1503A
The DA-1203A Drive Unit (not shown)  Anienna Drive
is a sector scan drive unit. Sweeping

307 60° or 120° sectors, selectable from the CN-1506A Rate push-
button switch, the rate of sean 18 23° per second.

Stabilization is obtained with pitch and roll signals from the aireraft
vertical gyro and the CN-1506A Control Unit TILT control. Tilt is
selectable +16° from horizontal, For additional information, refer to
Bendix publication ACS-927, Airborne Weather Radar Antenna
Stabilization Criteria.
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IN-1502A Multifunction
Color Indicator

The IN-1602ZA Multifunction
Color Indicator provides a three
eolor display of sea and ground
largets or weather within the
3607 area seanned by the
anienna at a distanee of up to
160 nautical miles. This multi-
funetion color vadar indicator
provides continuong color dig-
play of wealher as well as IN-1502A Color Indicatar
ground mapping, heacon and
NAV information. The display
viewing area is 56 = 73 inches.
The anly eontrol on the display
i5 a brightness adjnstment.

similar in function but smaller,
the TN-1H02E indicator display
measures 3.5 > 45 inches,

IN-15028 Color Indicator

CN-1506A Control Unit

The CN-15064 Confral Unit contains all the
controls for the radar system except the
indicator brightness control.

The pushhntton switches on the conlrol unit
are used to enable varions functions. Some
pushbuttons activate the funetion when
pressed momentarily and deactivate or relurn
to the original condition when pressed again.

CN-T5064
Contral Unit
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CN-1506A Operating Controls

Adiusis Radar Aecemer
Gain whesn & Sagreh Worabla STC
Maode is Salected Conleal
: -hranng
Piteh Trim Aol Trim Tilt Centrol
Pakentiomalar Patentiomater
Chrliy Mods
Salpstor Switch
Diaplay Mads Radar Mada
Sﬁlac?ﬂ?@mnh Halector Switch
Press to Culput
Target Murker
Poaition
Press o (Htsed ] ;
Qrigin af Displwy —. E{Lﬂﬁhﬂmﬂﬁmﬂwr
10 Target Markar =4 M WHEm Mods
Pasitian () Iz Geleated
LS .
Prass lo Fadgel E1c When Syatam 151 BCH
Targt Marker a_"‘,«-""‘w?. Mode, Press fo Select
fes Canbar af ) Beacon Code on Display
Display AL
s Press to Sulect
Uzed with Targel Beacon Ouerliy Made
Markar b Obtain
Halall_'m Range and Press to Increess Rangs
Benring Eletwaen
# Tangats
Prass T Dhcranse: Himga
Joystick Positions
Targat Marker or  Press 10 Select im’;ﬂ:‘; E:mizmmn
Origin of Display ~ Transmilter Press tn Freezs g
in Cifsal Moda EJASFHWS;E s Image on CRT
i Oinly)
J ¥l Dlapley Briss b Change
Scanning Aele
Prazs to of hpenna
Galect Fast
Time Cansiani
Maoda
6
CN-1506A Conirol Unit
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OVERLAY Mode Selector

RDR position displays the selected
QVERLAY RADAR information with no overlays.

RDA A
HDG }mﬂlpnslltmn i5 the same as RDR with
St heading information superimposed over
ng“' the radar data.

NAV position displays waypoint infor-
mation from the navigation system, The
display may be superimposed over the
selected RADAR mode.

LOG position displays flight log infor-
mation obtained from the navigation
system. Radar data is not displaved in
LOG mode.

SRCH GAIN control varies the radar
receiver gain when the Search (SRCH)
— mode is selected. Gain is preset in the
SRGH WX and WXA modes.

— - 8TC Control varies the radar receiver

© st STC (Sensitivity Time Constant) during
Search mode to reduce clutter. §TC i3
presel, in the TEST, WX, WXA and BCN
modes,

Adjusts the antenna tilt from +15° o
-15%,
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DISPLAY Mode Selector
GND pogition (Ground Stabilized mode),
DISPLAY when firsl selected, places the aircraft
A GND. symbol at the center of the screen with
nopTH  North at the top and range marks con-
AGFT centric with the aircraft symbol, The e

seene remaing stationary while the air-
craft symbol and concentric range rings
move. The heading stroke and aireraft
symbol point in the direction of the
aircraft’s heading.

NORTH position displays the radar
image with North oriented at the top
center of the sereen, & North marker
appears at the top confirming selected
mode. A heading stroke, aligned with
the aireraft symbol, points in the diree-
tion of the aircraft magnetic heading.

ACFT position displays the radar image
with the aireraft heading oriented
toward the top center of the sereen,

ggm Varies the beacon receiver gain when
A BCN mode 15 selected.
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RADAR Mode Selecior
H.&l’.}’]{f;ﬂ
Wi AR ame
TEST BCH
STRY
OFF
P
P
OFFSET

Filename is “103270”

OFF position temoves primary power
from the system.

STBY places the radar system in the
ready state while not in use. The over-
lay modes may be displayed on the
indicator while in STBY. No radar
transmizsion gccurs in STBY.

TEST position digplays a test pattern
on the sereen. The legend TEST appears
in the upper left corner of the display
and RT FAULT appears along the right
edge. No radar fransmission oceurs in
TEST.

WX position selects the Weather mode.
WX appears in the upper left corner of
the display.

WXA position selects the Weather Alert
mode. WXA appears in the upper left
corner and red areas om the display
flash,

SRCH position selects the Search mode,
PULSE and FTC pushbuttons, and STC
and SRCH GAIN controls are activated,

BCN position selects the Beacon Only
mode without the Search or Weather

modes. The heaeon only mode may be
superimposed with HDG or NAV over-
lay mode.

OFFSET pushbutton, when pressed,
clears the display and offsets the
gweep origin to the current target
marker position. The farget marker is
positioned by the joystick. In-ground
gtabilized mode, (GND), the ground
reference is relocated Lo the target
marker position.

Page 11 of 52
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) When in R/B mode, pressing RESET
RESET clears target marker. When not in B/B

mode, RESET centers the targel marker
: position. bt
ENTER ENTER pushbutton, when pressed,
transmits Target Marker Position to
external equipment such ag LNAV or
dala link equipment, provided valid —

NAV inputs are available, In some
configurations, during targel position
trangmigsion the displayed RNG/BRG
or LAT/LON legend color changes

as follows:

RADAR NORMAL | COLOR DURING
MODE COLOR | TRAMSMISSION

TEST or WX | Yellow Blue*

SRCH Yellow Gireen*

“Same color as range marks

R/B The B/B (Range/Bearing) pushbutton is
used to mark a reference point on the
sereen wilth an X. Selecting any other
tanret will display relative range and
bearing from the X to the second target
point,

Operation of the joystick will position

10 !;he primary marker on a target of
interest. Relative range and bearing
between the marked reference point
and the target of interest will be
dizplayed.
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Pressing either RNG pushhutton clears
the display and advances the range to
the next higher or lower range each
time the button is pressed. The range
selected is displayed along the left edge
of the sereen. The distance from the
aireraft to various range rings is dis-
played along the right edge of some of
the range rings.

The PULSE pushbutton, active only in
the RADAR SRCH mode, selects the
short, medium or long tranmrtl:er pulse
width, A fourth automatic selection is
provided. In AUTO mode the pulse
width ia controlled by the selected
range.

BCN pusﬁhuﬂﬂm selects the Beacon
‘mode. All operating beacons in the dis-
played areas will appear on the sereen,
BCN mode may be displayéd alone
(Radar mode selector set to BCN) or
superimposed on radar returns (SRCH,
WX, WXA).

Pressing the CODE pushbutton identi-
fies each SST-I8IE fype beacon displayed
when in BON mode. The fetter B followed
by a numhber appears next to the beacon
‘marker in the display for identification. 1

Pressing the FTC pushbutton changes
the time constant in the RT unit video
cireuits during Search mode to enhance
clutter reduction.
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Prossing the STAB pushbutton turns ofi
© anlenna stabilization. The words STAB

o
I
@

OFF will appear along the el edge of
the display. Pressing again turng gtabili- "
zation back om,

HOLD Pressing the HOLD pushbutton freepes
the radar dala image in any mode. The _
legend HOLD flashes in the upper left -

corner of the display. During HOLD the

radar stops transmitting energy. Press

ing HOLD again unfreezes the display

and the radar resumes transmission,

HOLD is also discontinued by changing

range or mode, ~—

IN SOMF, SYSTEM CONFIGURATIONS

BADAR TRANSMISSION CONTINUES e
DURING HOLD. REFER TO MPEL

WARNING ON PAGE 47 OF THIS

BOOKLET.

RATE Pressing the RATE pushbulion changes
the antenna sean rate from 90 /secontd
(15 RPM) to 45 °/second (7.5 RPM). Press-
ing again returns the sean to 90 %/second.

Chiring seclor scan uperatiun (DA-1208A ==
Antenna Drive) pressing RATE changes
the sean angle from 1207 Lo 307, Another

12 press of the bulton changes 1o 60°, and
anather press changes back Lo 12ﬂ=_

A Moving the jovstick slews the Largel
i & marker up, down, right or left. The speed
o of marker movemenl, increases in steps
v as the joystick is held in place.
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Display Format

Magnatic Heading
or
Morth Symbol

Cisplay Modes
Radar Modey

Ovirlay Modes

(631) 755-7625 Fax: (631) 755-7046

Targe! Marker

Alroraft
Symbal

I R e,
(I
Heading/Course

Wind; Directions
Valodity

Beaoon Code ETE
Frc onorr B8 MAY Memeory
FULL
Selscied Range
System Rasat
Antenna Rate :
RT FALLT
Anlenna
- Slabilization DL
OFF ANT FALILT
G
rand Speod Targel Marker
Distare 1o RUGILAT
Mawt Waypoint Target Marker
— Desired Track Al
Range Marks VOR Symbal .

Cionjraa Deviation Bar
Heading
Stroke

The display format shown in this iWlustration is listed in the

following table. The table lists the alphanumerics which (et 13
o the display followed by a deseription. The table 1 keyed to the

display shown in the illustration starting with Display Modes,

Ruadar Modes, and Overlay Modes, then histing the balance of the

thisplay formal.

Filename is “103270" Page 15 of 52



LEPAHON/ICS

A Griffort Compxuly

815 Broad Hollow Rd., Farmingdale, New York 11735

14

(631) 755-7625 Fax: (631) 755-7046

Display Modes ACFT Alrcratt heading relerenice
GO Grownd reference
WORTH Magnetic north refarence
Radar Modea TEST Tesl pattarn,Self-tost
W Waather
WA ‘Waather Alert
SRCH 5 Search, Short Pulse Width
SRCH M Search, Madlum Polse Width
SRCH L Search, Long Pulse Widih
SRCH A Search, Auto Pulse Width
BCM ORLY Beacon
HOLD FUNCTION HOLD HOLD flashas
Cwarlay Modes HDA Radar with no overlay
HHA Racar with heading overlay
AW MAN averlay
(NO NAV) [MAY ot pperational)
LOG MAaY LOG
MO LOG) [MAV LOG nol oparationai)
Beacon Code ACN-- One af 10 beacon codes
Fast Time Constan! FTC OM Appaars whan FTC pushbolion
FTG OFF i prosod
Selactad Range 125/ 625 NM One of nine ranges, First
25195 NAA number is.specing betwaen
25 MM rAnGE ringy, second number-ia
15 MM safected range,
210 MM
B30 BEM
0440 MM
20480 NM
40160 M
Anlenna Hate —*/5EC 457 or 207 /sec, 360" mode
-DEG 1207, 607 or 30°, sector scan
mode
Antenna Stabilization STAB OFF Annunclates when antonna
stabilization s off
Graurd Speed [MAV) G5--- Knats, A digits
Diistance to Mex (5T --- Ditancea in Mauticel Miles;
Waypaint (MAY) 3 digits
Desirad Track (NAY) OTH - Degras, 3 digits”
Range Marks MKE-- Distance botween range marks,
a digits, NM

Filename is “103270”
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 DISPLAY FORMAT | 7
_ DISPLAY FORMAT

Heading or Course Degrees, True Morth

—"W Degrees, Magnetic Narth
Wind Direction and WHD———- Degrees, 3 digits
Valacity Vebooity, 3 digits
Estlinated Time Enrouts ETE {Hrz:Min) ETE up to & hra, 40 min
NAY Memory Warning MAY MEM FLLL WAV Unit Memory Full
Systern Reset SYS5 AESET Lisunily appadrs at Power Cn
AT Fault Indicater RT FALLT Appears when the AT unit fails
Intarfdce Lnit Fault I FALILT Appears when the U fails
Indicator
Antenng Drive Linit Faull | ANT FAULT Appears whan the Antenna Drive
Indicator Linit fails
Target-Marker, RNG/LAT | RMG-— Distance in MM, when targe!
Infarmatian marker iz active

RANG =~ Distance in MM, when R/E

(Range/Bearing) is aclive

LAT - Latifude
Target Marker, BRG/LON | BRG--- Degrees, when targel marker is
[nformation active

RBRG-— Degrees, whon A/B (Range!

Bearing) is active

LN -2 - Langitude
GMT Hrs:Miri Greenwich Mean Time
Merth Symbol dnd N Appears in NORTH-and GND
Heading Index & stabllized modes
Magnetic Heading aned 10180 f1an Campags Card, sppoars-in ACFT
Heading Index ] muoiie
Course Daviation Bar |l | | | Eachline rapresents 2.5 NM
Retative Bearing X Appears when RYB is.active
Targel Marker —:= Gr : : Lacation of target marker
Heading Stroke Represents Aircraft Heading
Aircrait Symbal b i Located at sweep origin
VOR Syl O Location of VOR/DME station

Filename is “103270”
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System Operation

Various combinations of radar system and display modes may be

selected and several overlay modes are available, The modes, RADAR,

DISPLAY and OVERLAY, are each controlled by a dedicated multiple

position rotary selector switeh on the control unit. Selected mode

annunciation appears in the upper left corner of the display. The S
radar, search or beacon data can be displayed alone or with HDG or

NAV information superimposed over them. Range selection and cer-

tain other funetions are controlled by pushbutton switches.

Radar Mode Selection (SRCH, WX, WXA)

BEFORE SELECTION OF A RADAR MODE (SRCH, WX, WXA) OR

THE BEACON MODE (BCN), MAKE CERTAIN THAT SAFT CONDI-

TIONS EXIST FOR TRANSMISSION OF MICROWAVE ENERGY. DO

NOT ALLOW PERSONNEL WITHIN 15 FEET OF THE ANTENNA —
WHILE, IT 1S RADIATING. DO NOT RADIATE RF ENERGY IN THE

VICINITY OF FUELING OPERATIONS.

To select a Radar Mode, rotate the OVERLAY maode selector 1o the

RDR position and DISPLAY selector to the ACFT position. Rotate the —
RADAR mode seloctor to the desired mode (SRCH, WX, WXA). The

mode selected appears in the upper lefl corner of the display. In the

SRCH mode, the PULSE pushhutton selects long, medium or ghort

pulse width or auto-search.

NOTE: Selection of the RDR position on the OVERLAY mode selector
combined with STBY on the RADAR mode selector will cause
the screen to blank.

To change modes, rotate the RADAR mode selector to the desired
position. The newly selected mode legend appears in the upper lefl
corner of the display, -

16 Search Mode (SRCH)

The RDR-1500B Radar System provides a Search mode with nine
ranges using three operator selectable pulse widths. In sea search
operations, the radar system can detect and display surface largets
down toa minimum tracking range of B0 feet. Search mode per-
mits searching for boats at sea, terrain mapping of topographical
features such as bodies of water, islands and bridges, and mapping
of oil slicks.

Filename is “103270" Page 18 of 52



LEPAHON/ICS

A Griffort Compxuly
815 Broad Hollow Rd., Farmingdale, New York 11735 (631) 755-7625 Fax: (631) 755-7046

The radar returns are presented in three colors. Areas with the lightest
return appear in blue. The next level of intensity iz shown in :I,relluw
and the areas of grealest return are shown in red on the radar display.

The short and medium pulse widths can be used for precision ter-
rain mapping with very high resolution or for sea search operations.
The wide pulse width is designed for long range ground mapping
and sea search operation. In AUTO mode the pulse width is con-
trolled by the selected range.

AUTO PULSE WIDTH RANGES
Auto Search Seleclion
Range {MM) Range Rings (NM)} Pulzawldth

0625 01125 Short
125 0.25 Shirt
25 05 Short
=TT 5.0 1.0 Shor

10.0 20 Medium

0.0 50 Medium
400 0.0 Lang
800 0.0 Long:
= 1600 400 Long

The SRCH GAIN control selting is an operator adjustment, impor-
tant in obtaining a definitive picture with changing topographical
conditions. For example, when searching for an oil sliek in other

—. than calm seas the long pulse iz used, with sufficient SRCH GAIN to
color the sereen, The region of an oil slick shows up as a black area
or a lower level of return within the sea clutter.

In the Search mode, the variable STC ( Sensitivity Time Constant)
control and the FTC (Fast Time Constant) switeh are enablod to
enhance clutter rejection. The variable 8TC control must be ot

o~ together with the SRCH GAIN control. The STC control iz used to
reduce sea clutier on the display during Search mode.

5TC ADWUSTMENT RANGES
Pulsa Width : STC Range 1
5 Short 10 M
Meditm 20 MM
Lang a5 WM

Pressing the FTC pushbutton changes the time constant in the BT
unit, video cireuits during Search mode to pravide ¢lutter rejection
of either sea or terrain returns. FTC can also be uged to reduce rain
clater in light to medium precipitation.
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Radar Mode Display Colors
RADAR MODES
DISPLAY COLORS T
WX | Wixa SRCH
: R R [ e e
Light Returns r_ ~ Grmen 'l_—lgl%__-ﬂﬂ o= Y
Medlum Haturns Weiflew ikl el
Strong Hetums Flashing Red

Traveling southbound parallel to and slightly
offshore, the radar has delected three fargets
ahead in the water using the SEARCH S pulse.

Weather Avoidance Modes (WX and WXA)

NOTE: Employing the system for Weather Avoidance operation aboard

aireraft using & belly mounted antenna may be diffienlt due to

18 the blanking effect of the airframe structure and distortion of
the antenna beam with uptilt.

The system furnishes eonlinuous encoule weather information rela-
tive to rain eloud formation and rainfall rate. Tt provides a means of
determining the relative densily of rainfall areas, Viewing the color
indicator, the operator can see storm areas in the fipht path and
can algo distinguish corridors of relative calm through the siorms,
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The system delects the strang returns from high density rainfall
and converts them into red areas on the radar display. In the WX
and WXA modes, the radar receiver gain is preset to obtain a cali-
hrated red display al a predetermined storm cell level. Yellow areas,
usually surrounding red, represent regions of lower rainfall rates.
Areas with the lightest rainfall are green on the display. In Weather
Alerl (WxA) mode, the red areas flash.

The STC cirenit ensares thal echo signals are displayed with nearly
equal intensity from similar Lavgets from near zera ‘ange to approxi-
malely 55 nautical miles,

Beacon Mode
Beacon Mode Selection (BCN ONLY, BCN)

To display beaeon retorns alone, place the RADAR mode selector in
the BCN position. The legend BCN ONLY appears in the upper left
carner of the display. To remove BCN ONLY digplay, sel the RADAR
mode selector to another poesition.

To superimpose beacon returns over any other mode, set the
RADAR mode seleetor to the desived mode and press the
BCN pughbutton. The beacon mode can also be selected with
the HDG or NAY overlay modes.

Adjust BCN GAIN control as required. Beacon returns are often very
strong and gain may have to be reduced while approaching the
target beacon to prevent ringaround.

To identify a particular beacon, press the CODE pushbutton until
the desived number appears next fo the beacon legend on the
screen. Repeatedly pressing the CODE button sequences through
~=.  while holding the CODE hutton depressed slews through the codes.
The eode number corresponding to the beacon pulse spacing
appears on the sereen next Lo the beacon return, One antenna

sweep is required before the heacon legend appears. "
To remove the superimposed beacon display, press the BON push-

g button again.

Beacon Interrogalion and Codes

The transmitter of the RT-1501A sends an interrogation signal to
the beacon transponders when the BCN mode is selected on the
control unit. All beacons of the S8T-181E class (two-pulse beacons)
receiving the signal reply by transmitting a two-pulse signal,
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All beacons operate al the same frequency. Transponders in a given
area are assigned deferent spacings between the two pulses broad-
cast upon each inferrogation, thus allowing discrete identification.

All responding heacons within the area displayed, up to 160 NM,

appear on the indicator screen. Fach beacon location appears as \
two short curved white lines. Distance between the lines corre- e
sponds to pulse spacing from the transponder,

The first pulse received from the transponder generates the curved
line closest to the aircraft symbol as the antenng seans the beacon.
Actual beacon location is at the esenter of this eurved line.

It is posgible that the second pulse received from the transponder —
cannot be displayed when a short range is selected or when the

beacon location s near the limit of the selected range. However, the

system eolleels and processes heacon data for 13 miles beyond the

selected range to allow identification of all beacons within range.

There iz a delay between the time that the beacon fransponder

receives a radar pulse and sends a veply (first of two pulses). The act
delay tme affects the beacon range location on the display and iz
usually adjustable on the beacon, If the transponder delay is longer,
the beacon appears further away,
Sinee the responding beacon is known, a parlicular beacon in 4 crowded o
environment can be identified from the codes listed in the table.
Spacing Between Spacing Betwesn
Code Bescon Pulses Code Bescon Pulses
Displayed {in Miles) Displayed {In Miles) —
B1 Not Lised Bf TltoR7
B2 A6to 44 B7 a0 toga
B3 441054 BA 910 10.9
B4 531065 BB 98 g 1.9 >
- BS 621076 B0 10,7 10 15.7

NOTE: Pulse spacing is determined hy the beacon manufacturer
specifications for the 5ST-181F X-bund radar transponder and
similar type beacons. Because of the beacon spacing overlap,
especially in the last five beacon codes, it is recommended that
for positive identification in multiple beacon operations, even or
oidd spacing should be used to prevent wrong code identification.
Also, after aequiring and identifying a beacon, it may be neces-
sary to increase or decrease the code by one number to ensure
that beacon transponders are not centered in code spacing.
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Azsume you are looking for a beacon with pulse spacing of 5.0 miles.
This beacon signal is coded “B3" on the indicator. To find the beacon:

Turn on the system and press the BON mode button. Observe that
~ the word BCN appears at the left side of the display.

Press and hold the CODE button, or step through the codes to read

the code number that appears affer the word BCN in the display,
g, BON1, BCN2, BCNS,

Release the CODE button when eode 3 appears afler BCN.

If the desired heacon iz within range, B3 appears by the first mark
in the beacon retorn,
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Overlay Mode Selection (RDR, HDG, NAV, LOG)
RDR Overlay

When RDR (radar) mode is selected, radar information iz displayed
without overlay of HDG or NAV information. That is, the heading
ribbon and navigation information are deleted from the screen.

RADAR and DISPLAY modes may be selected together. Range mark
spacing is shown in the lower left corner, Aireraft heading and GMT
are displayed in the upper and lower right corners of the sereen,
respeetively, if the NAV input is connecled.

HDG Overlay

HDG mode is similar to the RDR mode except (hat heading informa-
lion is superimposed over the radar data and the range marks are
located on every other range ring. The legend HDG appears in the
upper left corner of the display, just below the selected RADAR mode
identifier. No other OVERLAY data is displayed.

The heading formal is displayed at the top center of the sereen. In
ACFT display mode, heading is presented on a compass eard ribbon
giving Lhree 3-digit readouts, As the aireraft heading changes, the
seale of heading digits changes accordingly, Compass heading markers
appear al one degree merement2 for the initial five degrees |efl and
right. In GND and NORTH display modes, a north marker replaces
ithe compass ribbon,

NAV Overlay

NAV mode displays navigalion information superimposed over the
selected radar information, The NAV mode may be used alone or
with the Search, Weather or Beacon mode.

NOTE: If the radar system is nsing a sector scan antenna (DA-12034)
. drive, place the RADAR mode selector to STBY to obtain a fall
22 360° display of the NAV waypoints,

Waypoint information from a eompalible navigation system iz proe
essed by the radar system and waypoint positions are plotted on
the display. Information displayed includes waypeint numbers and
positions, courselines hetween waypoinls, search patterns; left/right
course devialion error on the deviation bar, desired track and dis-

- tance. In NAV mode, ground speed (GS), distance lo waypomt (DST)
and desired track (DTK) are displayed in the lower left corner. Also,
wind direction, wind speed, and estimated time enroute (ETE) in hours
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and minutes are displayed in the upper right corner. The legend NAV
appears in the upper left corner of the sereen. Greenwich Mean Time
(GMT) is dizplayed in the lower right corner.

The waypoints programmed into the svstem are shown by stars
(<) on the indicator screen if the waypoints are within the field of
Vigw,

The number for each waypoint appears beside the star and corre-
sponds to the waypoints Lhat are displayed in the LOG mode, White
course lines depict the course between waypoints within range.

The waypoint positions and course lines are continuously updated
to reflect heading changes, range changes and distance traveled.

WWND 17ovez7

190 |, 11’1’1] I2¢ -~ 112°7

 er : ETE 5:10
P57, 88

NAV Overlay Selected With Weather

A VOR symbol showing the location of the selected VOR/DME sta-
“  tion is displayed when the signals are received.

In the NAV mode, the SLEW joystick and ENTER pushbutton are

used to send the position of an extra waypoint to the NAV system,

provided that the NAV system has the capability of processing and 23
using this waypoint,

If the navigation system is not operational, the words NO NAV are
displayed in the upper left corner of the sereen,
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LOG Overlay

The NAV LOG mode is selected to obtain a display of fight log

information programmed into the LNAY aystem. In the NAV LOG

mode, latitude and longitude of the waypoints are displayed as well

as the waypointa the aircrafl is flying to or from. Radar data _
{Search, Weather or Beacon) are not displayed in the NAV LOG =
mode, Thig display facilitates m light reprogramming of the

waypoinls,

Up lo ten programmed waypoinis with
course information are shown in the LOG mode.

The flight log display eonsists of ten lines of information separated
into three eolumns. The column headings ave as follows:

WPT — Wayvpoints are numbered sequentially.
LAT — Latitude of the waypoint.
LON — Longitude of the waypoint.
24 The letters FR appear to the left of the waypoint that the aireraft
iz traveling from and the TO appears beside the waypoints thal the

aircraft is traveling to. The IR line is shown in yellow and the rest
of the screen is shown in blue.

If NAV data iz not available the legend NO LOG appears instead.
Radar data s net displaved in the TOG mode.
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Display Mode Selection (ACFT, NORTH, GND)

ACFT Stabilized Mode

——In the ACFT position the radar image and overlays are displayed
with the earrent aireraft magnetic heading at the top center of the
screen (excepl when the OVERLAY mode selector is set fo the RDR
position). In the NAV mode, heading markers and a compass card
are displayed. The deviation bar is displayed at the bottom center

of the screen.
7 The legend ACFT appears in the upper left corner of the sereen.
NOTE: A radar sysiem using a sector scan antenna drive (DA-12034)
radar is operating, To use the following described modes the
RADAR mode selector switch must be set to STBY.
& Overlay Mode/Display Mode Selection Chart
OVERLAY MODES
£
£,
#'_'\..
%
i Y

“Not with sector scan artenna drive.
ROR OVERLAY combined with STBY on the AADAR salsctor produces a blank screan.
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NORTH Siabilized Mode

In the NORTH stabilized mode, the radar image is displayed with
North at the Lop center of the screen. The magnetic heading ribhon
does not appear since screen orientation is always North up. A head:
ing stroke appears, pointing in the direction of the aireraft heading. A
yellow diamond heading index (#) with the letter N above indicates
NORTH mode selected.

£ 03T
WNp’ 2727035

GRRUEE, . U e =
CETNIEIN Ressaunest b
OTK Baa® -

GND Stabilized Mode (A1so known as Trae Motion Display)

In the GND stabilized mode, the display scene remains stationary
while the aircraft symbol and coneentrie range rings move over the
stationary display. The seene is continuonsly updated so that mov-
ing objects are repositioned on the screen. A North marker appears
al the top and a heading stroke points in the direction of the air-
craft movement. The scene center can be relocated using the control
umnit.

When the aircraft Mlies off the sereen, the system automatically
enters the HOLD mode,

When in the GND mode, briefly selecting, then degelecting the
HOLD mode causes moving targets to jump to their new location,
aiding in identification of moving targets over a fixed ground refer-
ence. Operation of the R/B function accurately provides direction of
target movement and distance of displacement.
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During the GND stabilized mode, operation of the OFFSET feature
may place the system in the HOLD mode if the larget marker posi-
tion is near the edge of the scereen, The seene center can be relocated
by pressing the OFFSET pushbutton and moving it with the joystick
om the eontral unit.

Offsef Mode Selection

The sweep ovigin may be offset Lo any localion on the sereen, The
SLEW jovslick moves the target marker to the desired position.
Pressing the OFFSET pushbutton clears the display and reloeates
the sweep origin to the targel marker. In ground stabilized mode,
(GND), pressing OFFSET rvelocates the ground réference Lo the
farget marker position.

The system processes radar data ont to twice the selected range,

— thus, when the sweep is offsel to one edge of the indicator sereen,
no targrets are losl at the opposite side of the sereen. Additional
range rings may appear in the offset mode, depending upon the
amount of offsef selected,

— Pressing the RESET pushbutton twice centers the targel marker,
Then pressing OFFSET centers the aircraft symbol on the sereen.
I'ressing resel arain eliminates the targat marker.

B8t T
WND 2723

By using the joystick control, the operalor is able fo offsel the
sweep origin. In the above display the operator has selecled NAV
Overlay mode allowing the operafor fo concenirate on the
programmed search paliern.

Filename is “103270" Page 29 of 52



LEPHONICS

815 Broad Hollow Rd., Farmingdale, New York 11735 (631) 755-7625 Fax: (631) 755-7046

Range Selection

Pressing the RNG T or RNG | pushbuttons itcreases or deereases
the range displayed as desired. The range is incremented or decre-
mented [or each push of the hutton.

The display is-erased completely and the sereen is redrawn on the o
newly selected range.

Observe that the range selected and distance hetween range marks

are shown at the left side of the display. In RDR mode the range

mark distance is shown in the lower left comner. The distance to the

second and fourth range rings is shown on the right side of {he =,
sereen,

NOTE: Additional range rings may be generated in the OFFSET mode.

Targel Marker Operation

Pressing the RESET pushbutton or moving the SLEW joystick pro- —
duces the target marker on the sereen at the sweep origin. To relo-

cate the targel marker, move the joystick up, down, left or right

until it is positioned at the desired location,

The target marker will wrap around the screen top to bottom or —
left lo right and viee versa. That is, when the target marker is
moved off the left side of the screen, it reappears at the right side.

Range and bearing relative to the aireraft position are displayed in

the lower right corner of the sereen. (A valid navigation input signal to -
the system is required.) Movement of the joystick in any direction

changes the readout back to range and bearing.

To clear the target marker and remove the range and bearing legend
press the RESET pushbution.
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Range and Bearing To A Selecled Target

Automatic Range and Bearing
Between Two Selected Targeis

To find range and bearing between two seleeted targets, position
the: target marker over tarret 1 using the SLEW joystick. Range and
bearing are displayed at the bottom right corner of the sereen.

Mark the lirst targel by pressing the B/B pushhutton, An X marks
the spotl of the target. This designates target 1 as the base from
which relative range and bearing are to be measured. BRNG =0 and
RBRG = are now displayed at the hottom right corner of the
sereen. A green or blue X appears to mark this position.

29
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Place the targel marker over target 2 using the SLEW joystick. The
relative range and bearing from darget | Lo targel 2 are now dis-
played in place of the range and hearing from your own alrerafi Lo
the Larget.

Pressing the RESET pushbulton eeturns the range and bearing bage
o the aircraft position.

Range and Bearing Befween Two Selecled Targels

Antenna Operation
Antenna Rale

Kach press of the RATE pushbutton changes antenna scan rale
petween 45° per second (T4 RPM) and 907 per second (15 RPM).
The sean rate is annunciated along the left edge of the display for
approximately 30 seconds, then disappears. The antenna rate ean
he observed on the indicalor ag the seanning speed increases and
teereases,

% NOTE: Sean rate in the 360° system affects the clulter rejection capa-

hility of the radar. I} is better to select 45° per second when
searching in heavy sea clutter,
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Sector Scan

In addition to 360° vperation, 120" sector sean is available with the
DA-1203A Antenna Drive Unit. Sector sean operation is compatible
with all of the radar modes of operation bul is limited in the number
of display modes available, NORTH stabilized mode and GND stabilized
mode are provided only, with NAV overlay mode without radar. Tf
the DISPLAY selector switch on the control unit is set to either the
GND or NORTH stabilized operation, the system remains in the
ACFT stabilized mode. Annunciation of the display mode is then
shown in yellow,

NOTE: A radar system nsing a sector scan antenna drive (DA-12084)
does not change antenna speed. During sector scan operation
pressing RATE changes the scan angle from 1207 to 30°, Press-
ing the pushbutton again changes to 60°, and another press

= changes back to 120°,

The selectable rate function is the same during sector scan as it is
in 360° scan operation. The purpese is to change the rate al which
a target is updated. In 360° mode, the update rale changes by
selecting a different antenna speed. In sector sean, update rate is
changed by selecting the number of degreas over which the antenna
seans; 307, 607 or 120°

The NAV overlay mode is available in seetor sean operation. In any
of the radar transmission modes, SRCH, WX, WXA. and BCN. ihe
NAY waypoints in the sector scan display are shown, If a full 360°
presentation of NAV waypoints is desired, the 360° display can be
acquired by placing the radar system into the standby mode.

Tift Control

~~, The TILT control is used to center the radar beam over the target
of importance; A constant height approach to a target requires
downward adjustment of the TILT eontrol to keep the targel within
the radar beam.
Bl
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Stabilization (STAB Function)

Pressing the STAB pushbutton turns off antenna stabilization. The
legend STAB OFF appears along the left edge of the display. The
antennd is not stabilized and the display varies with aireraft
attitude,

S
NOTE: This control is normally not used. It is intended o be used only
when the antenna stabilization system is inoperative or is sus-
pected of failure.
Pressing the STAB pushbutton again restores stabilization o the
antenna. The legend STAB OFF disappears and normal stahilization -

iisplay reéturns,

Display Hold Function

Pressing the HOLD pushbutton freezes the display on the sereen,
The legend HOLD flashes in vellow letters in the upper lefl corner
of the display. While in HOLD mode the antenna continues to sear
and the vadar is still transmitling.

THE EXISTING DISPLAY IS THE LAST IMAGE STORED IN THE
INDICATOR MEMORY AND DOES NOT REPRESENT THE TRUE OR
CHANGING CONDITIONS RELATIVE TO THE MOVING AIRCRAFT.
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The HOLD mode is cleared by pressing the HOLD pushbutton again,
or by changing operations, modes or ranges. The flashing legend
disappears and the display is updated by the nexl scan of the
antennad.

The operator selecis HOLD to freeze the display.

External Display Input Mode

o Porward Looking Infrared (FLIR) or composite TV video inputs can
be selected for display by a remotely mounted switch. Both FLIR
and TV are displayed in green.
—
bt
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Preflight Check

Typical Test Pattern

NOTE: In later configurations, RT FAULT is displayed only when an
actual fault is detected.

DO NOT TURN THE RADAR ON WITHIN 15 FEET OF GROUND PER-
SONNEL OR CONTAINERS HOLDING FLAMMABLE OR EXPLOSIVE -
MATERIAL. THE RADAR SHOULD NEVER BE OPERATED DURING

34 FUELING OPERATIONS.
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WHENEVER THE RADAR MODE SELECTOR SWITCH IS IN ANY POSI-
TION EXCEPT “OFF", “"STBY” OR “TEST", RF ENERGY IS RADIATED
FROM THE ANTENNA. DO NOT ALLOW PERSONNEL WITHIN 15 FEET
OF THE ANTENNA WHILE IT IS RADIATING. TESTS INVOLVING THE
RADIATION OF RF ENERGY MUST NOT BE MADE IN THE VICINITY
OF REFUELING OPERATIONS. USE ONLY “TEST" OR "STBY" POSI-
TIONS IN S8UCH AN ENVIRONMENT.

1. Rotate the RADAR mode selector from OFF Lo the TEST position.
Wait 60 to 90 seconds for the equipment to warm up. When work-
ing normally the test pattern will appear in the TEST mode.

NOTE: Placing the RADAR mode selector to STBY will also warm up
the equipment. The antenna does not scan in STBY, however
overlay functions may be selected and displayed.

Set SRCH GAIN control and variable STC control to maximum position
(fully clockwise). The word TEST appears in the upper left corner.
In some earlier configurations, RT FAULT appears along the right

— edge of the display. Adjust the indicator BRT control for desired
sereen brightness.

2. Sel range Lo 80 NM. Check that the test pattern displays five
colored bands. Starting with the closest band to the origin, the

o bands are green, yellow, rad, vellow and green. All range. rings are
vigible and displayed in blue,

3. Observe the screen update activity indicating that the antenna iz
seanming the fll 360°,

NOTE: The test pattern simulates a target extending from approxi-
mately 30 NM to 70 NM. While stepping through the ranges,

i the test pattern position is altered accordingly on the screen.
4. Helect a range of L.625 NM. The test pattern is bevond the area
heing: scanned. Increase range one step al a time. Observe that the g
teat pattern appears in the correct range when within the feld of b
view and that proper range marks appear on the display.

—

5. When the aircraft is taxied to a elear area where metal buildings
or similar obstructions do not block Lhe line of sight, place the
mode selector switeh in the WX position. The legend WX appears in
the upper left corner of the indicator.
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6. Adjust the TILT control up (+ degrees) in small increments until
a clear picture of any local weather develops. Close in ground
targets may also appear in the display.

NOTE: Tiltup seanning may not be possible with certain belly mounted

1. Check the rest of the ranges while repeating TILT control
adjustment.

8. Set the RADAR mode selector switch to SRCH and sequentially

step through SRCH 8, SRCH M, SRCH L and SRCH A with (he PULSE
pushbutton. Observe that for each pulse selected, the relevant —
annuneiation appears in the upper lefl corner of the display and

that the fault display remains off,

9. Set the RADAR mode selector switch to BCN and the range fo

200 NM. Observe that the legend BCN ONLY appears in the upper

left corner of the display. Press the BCN pushbutton. The fault indi- ;
cator should be off and the display should be froe of all noise and =
ground clutter. If a beacon station of 9310 MHz is within Fange, o

beacon target is observed on the sersen.

36
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Glossary
DME Distance Measuring Equipment, Refers to VOR/DME
o navigation.
DET Distanee, Refers to aireraft distance to waypoint.
DTK Desired Track.
ETA Estimated Time of Arrival
. ETE Estimated Time Enroute.
FLIK Forward Looking Infraked,
e fast Time Constant.
(35 Ground Speed.
GMT Greenwich Mean Time,
GND Cround. Refers to GND stabilized mode of operation.
HDG Heading. Refers to aireraft magnetic heading or HDG
. overlay mode.
& A4S Indieated Alr Speed.
NS Inertial Navigation Sysiem,
[NAY Lateral Navigation syaiem,
i NAV Navigation. Refers to NAV mode using navigation systems
capable of locafing waypoinis.
NM Nautical Miles.
PPI Plan Pogition Indicator.
~—. PRI Pulze Repetition Frequency,
SRCH S
SRCH M | Search Ranges: Pulse Widths [lsed —
SRCH L [ Short, Medium, Long and Automalic.
SRCH A
k. STC Sensitivity Time Constant.
VOR VHF Omni Range. Refers o navigation syatem,
Wx Weather, Rofers to Weather mode of operation,
Wyl Wealher Alert, Refers to Weather Alert mode of

operation.
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(A Advisory

L% Deporsme -

::-unﬂm C"'CU'C"' —
Aarierirda brertinn

Subjert:  TITINDREFLSTORMY e 1730583 AUNw  O0e2LE

I=fliwted by AP35 Changs

1. PRMPOSE. This advisory circullar describes the hazacds of thunderstooms to
aviation and affers quiddnce te help prevent acoidents cased ly hinderstooms.

2, CANCELIATICN, Adviscoy Cieculac 00-24A, daved June 23, 1978, iz canpoled.

¥, AELATED REAUING MATERIAL. Advisoiy Cloculars O0<6R, Aviation weathee,
O0-450, Ayiation Westher Seceices, O0-508, Low Eevel Hind Skaar.

A. GEHERAL. We all know what o thumderscorm locikn 1ike. Much has besnoweibten ’
abou® Ehe mechanics ad 1ife opeles of thunderatorss, They have besn ntodied For o
marm’ fearer ard while mach hos toen leaned, the stidies continue reomige poch Ly

nob . jonesen,  Krosledoe and sesther cadar have nedificd our abtitudes tosaed

thimderstoms, ot one mile ocontinoes o be Loue-—are akorm recognlzable as s

thimderstom should be consldered hamardous unbil messiresents hove shown it to e

gafe. ‘That meons safe for T:m mewd yoar akecrallb,  Almosk ary Ehundecstosm oo spell

disagter for the wrong omblaation of sirceafc and pilot.

S. HAZREDS. A thandorsboom packs Just abool espry weathar hazhcd knowm boooselation
into one wicious turddle, Althosgh the hazards oocur in mmerooe corhinat ions, Lt
ua lock at the most hazardoes combination of thunderstommea, the squall 1ime, Ehen we
will owamine the hagapds individually.

18 % 1l Linena. A& squall lire i35 a narvos band of acklve thamlecstorms,
Often it ops on o ateed of 8 cold front b medst, onacable aiv, bot it may
develop in unstable air for vemowed from amy Feont.  The 1ine smay be too Iong to
detour easily and too wide and cevers’ to penetrate, It often containg nteady-state
thunderstorm: and peesants the: slmale most intense weather hexacd to alecrafe, Tk
veually forms rapldly, generally resching maximum Intenmity during the Tate
aftermoon ard the Figkt Few beurs of dackness.

b.  Tornadops,

11} The mout violent thimderstormd draw air into their clowd bases with
geest vhgor., I the lnooming ale bas ary inltlsl rothting mobion, Lt oftm fomms
an extremely concantrated wortex from the surface well into bhe cloed,
Repoorologioks hee eatimated that wind in such & vorkex con sxcecd 200 knotss
pressure. ingide kEhe vortoxr in '\‘.Iuitrp Temd Ttw shrong. winds gather dast ard debris
ard the low prossure genscabes o fonnes b-shaped olowd extending dowmard Foom the
cumlonisbus base.  IE the elowd does niot ecach the surfaco, it is a Tfunme)
clowd™; if it touches o lapd surface, it I5 A "tornado.*

a8
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12 Menadoes ooour wikk bobh lsolabed snd squell Line Ehunderstorms.
Aeperte For foracasts of bormadoos indicate that atmospheric conditions are
Eavorable for wiokent cochulonce. An aizerafl entering o Lormade workew i5 almost
coreain to suffer styuctural demsge. Since the vortes oxtonds well inko the clowd,

sny pilol inadvertently caght on (estroments b 4 severce thunderabeom coold
sncointera hiddan wackek,

(3 Families of torsadoes have beon obesrved . as sppendages of the main
il E:(teﬂdlr-; genaral milen outunrd from the aces of ]_Lghtn.ing and procipitat ion.
oy ary cbiod cornocted 1o a ssere Lhondersbom carries a thoaat ol violencs,

o, Turbulence,

{1) Forontially hamapdous turbolapos i prassat in all thondeestorms, and
a povere Ehundacstorm can desteoy woalveralt.  Stooogest tuckalencs within ehe
cloud coours with shear botwoon updrafts and downdreafts.  Dutaide the clowd, dhear
turtalence has been éncountersd seversl thoussnd Pess by and 20 sl les Literally
Crean & gevere atoom,  f L level turbulent area s the shear mone dssociste? olih
cthee muat’ fronk. "OFten; a "rol) cloud” on the leadirg edgo of a storm macka the I:O_p
ol bhe eddias in this shear and |t smnilies e edtremely turbalant wome. Guest
Erie s ofken nonse [ar shead jup o 15 miYel) of ansscidcid p:'eu.pil:dk‘:im. T qust
fromt causes 4 capid and somebimss deast ic ohangs bn ourface wind ahead of an
approaching stoome -.I'Id'\.-'l.-mqr Circulac Q0-508, “Low Level Wind Shear, V. axnlalns e
greater-detadl che hazards arsociabned with gquit fromts. Flgura 1 du.‘nﬂ- i
mohematic coosa noction of 4 Ehoadeeakom with aross sotside the clood wWhere
turbulence may be. oncortered, )

[ 1t i almoot impossibie @0 hald o constant alt.H:t_l:'iE :i.r_| a thondecstocm,
acel pardmvering inoan attespt Lo e s prodiecea greatly Incveased stress on the
aircraft, 1t ic'undersbandahle thab the spesd of Ehe alccvafl dateraites Phe rate
of turhulermm encoontern,  Stresses amn least if the alrecraft 18 held ina oonatset
nrEiriada ::.rd allowcd to "r tdee fhe wasss:"  Toodaka, we haue o e WAy RO pIok
soft Zrots® inoa thonderstorm

d.  Teing.

(1) vpdrafts inoa Ehunderstoom suppoct aburdant Tiquid wacar with
eulatively Tane deopler gized; and when carvied above the freezing level, the
water becumas: superonoled.  Whon turqa-_ral:ure in the upsard current oools bolabouk

<15%=, mueh of the rematning wnter vapor sabllmates @9 low cevsbalst and snove
this lavel, at loker bemperatures, the st of sipercooled water decraeases.

12) Supmroooled waker freemes on impact withoan aiterali.  Clear 1eing
can socur At any altikode ahdess T freeziog lovel: Dot at high lesels: iclmg from
mmatler droplets nay e fime o mixed rime and clear.  The abesdance of large,
"upuﬂ:v;ﬂiﬂ"l warer droplets nakes clear being werny? rapid betwern 0O0 and
=15°C" and encountecs can e Ireq'qcmt in & clusker oF calls,  Thonderstoem Leirkg
can be extremely hazardouin.

Par 4
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B, Hail.

117 Hall competes with turbulerco &g the greatest thonderstomm hazard to
atroralt,  Supebroooled drops above the freezing levol begin to froeze. Oneo a
drop. has frogen, orhar deops’ latch onard Freeze koo kb, 5o the hallstons
gremi- —pamek mes inko a hoge toelall.  Large hail coours with psrece thundeeatomms
with strong ddeafrn that bave built to grest beights.  Beentually, the hailstones
Fall, possibly some distance foom Che storm core.  Hail may be encountered: o clear
ailr smeeral miles Fron dack thonderstosm cloods,

(4} A5 hailstones Fall Ehroggh alr whode LapEcatuce 18 aoove B‘}Ea
they begin bgomelt and precipitation may reach the aroond as either hail oc rain.
flaln at the ducfsce doss nof mean the absonce of hail Aloft,  You should anticipate
pomsible hall with amy thurdherstom, especially beneath the amvil of a large
comilonlmben,  Hallstones Jargor than one-half Inch o dismeter canosiani ficantly
damaps an aircrale inoa Few peconds,

f. LowCeilimg and Visibility. Gerecally, visibiliby is pear seco within
Elniederatoom. cload,  Ceiling ol vislbility: sloo may be vesiricted in precipizot ion
arel rhist Betwern bhe cloud base sd Che ground,  The resbrictions creste the sans
problem as all colling amd wisibilicy vestrictlong: bk Ehe hagavdn ace incraased
mary [31d Wien associated with Ehe other thunderstorm hazards of kurbulence, hail,
and lightning which make procision beeoment Tlying virtually bpossibled

a. Effest pn Altimeters, Pressoce usgally Calks rapidly siuh che aporoach of
thuesdegatorm, bhan oises sharply with the onset of the firac gest and arrival of the
vl dowredeaft el Beary rain shiowers, falling back bo pormal an the ohosih moaide on,
This oyole of pronsure change may covur in 15 minotes,  [F Ehe prlot doos not
receive 8 corrected altiseter settln), the altlmeter may be more than 100 feet an
Brrar.

Par &
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h.  Lightning, & Lightndieg strike ean puncture the skin of an alcorabe arcd can
damsqe comminications and electronlc navigstional equipment.  Lightning haos.been
auspected of fqniting fuel vapwes oansing eeplosion; nowever, serious accidents due
o Lighenirg sbrikes ares satremely tars. Hesrby Lightnisg can Blisd the pilos
ranceeim hie weentarily anable to navigate githgr by instoment or by wizual
rafarence,  Mearby lightning can absa induce pepsudsent ecrors in the magretic
cormpagy.  Lightnieg dischacges, sven distant ones, can discupt radlc moemunications
o T ol mediom frequencies,  Though Lighenimg Intessity and Evedquency haee na
Bu‘spm telationship ta ather Btorn Paramelerd, Severs StoTmid, ag & role, howen a
high freguency of Lightning.

L. Ermgine Weter Lrgestilon,

[1} 'Murbine aogined hede s Timit on Lheoaiant of Wwaver TRy ©an o ipgest,
Updsafes -ave: pregant in manye Fﬂurﬂnrﬂtomu pacticulacly thoss in Ehe I'II!'-P-E'JOPI-FI@
Fbaged, 10 the updeaft welocity In the shundesstom approachas or excesds the
termimal wolecity of the Fallimg raindrops, vesy hish concentoat lons of dates may
aoour. 1t s messible that these concentracions can' be in exce=s O Ehe gquant ity
of wntor turbine engines are designed bo Degest,  Theceforg, pevere chunderskoems
may coneain Areas of high water concontration dhich oould resull in (lanecut andfoe
strisctural fatlope of ope G NGk Bl loes,

(2) Ab the presspt blme, thare 15 no i aperatitnal | procedure 'I.hnrl. «an
pomplotely eliminate thr possibility of ergine damage,Tlameot during massive uater
brestion,  Aithosgh the egact moachanizm of thees satec—indoced engine stalls has
at been detemmined, it iz Felt thab thrust charges may have an adverzs offect on
eralie stadl mEeging In the presence of sassive wites [ngeseion,

111 svoldanes of spemre storm systats s bhe only measpre assured tdbe
EEFactive in prevent i expotura Eo this type of milciple angine darage { L amacit
Purisg an unavoidable encounter with Severs Shorms with extreme precipitation, the
beost jmown recommndation i to follow the aeern turbulence penstralion proceduse
contained |n bhe approved, atcplane E1ight marual with gpecisl amphasis of aediding
thrash chamges wnlass excpssive alrspesd whr ot tons coour.

B.  HENTHER ERDNR.

a.  Waather raldar dececen droplekd of precipitation size,.  Sreength of bhe
calar tobirn focho) depards oo deop slze ard rombor,  The fqrester the monber of
drepa; the stronger is thie echd; and the laroer the drops, the stromer 1s che
pih,  Arop Zize debermines ocbo inteasity bo 4 much greater extest Ehan does deop
miwrbee.  Hailntonas wseally ara ooepred wikh & Eiln of water and,  thecelore, - act as
huxje wnter droclebs giving the atecrgeat af all cochoss,

B, Humerrmus methils fuse, boen umedd in an MEbemil bo cateqorize the lnkepsity
of a thisderstom, To geandacdiss thanderstom Lanquage between weather radac
aperatars: s pilocn. the use of Video Integrator Processor (VIP) lewels ig being
Tt

£, The Natlenal Wehrfey Seevice (E) cadar cbeerver looabile o dhisct (vely
drtomim stom intensity ievels with VIP equipeent,  These radar ocho intensity
levels are on A seala of ene oo six.  UF the saxbhem VIP Levels are 1 "weak® and 2
"modarate,” Ehen ];ght o modmeate torbglence isoposaible with lightning. VIP
Lezel 1 s 5Lro‘r\g ard Severe turtulence is possible with lightuing. VIR Level 4
Ig "iery stpong® and sedere burbulonce: in Dikely with Lighenbeg. VIP Level 5 is-
Hintense” with serere tuchulenoe, lightaleg, hail Likely, and ocganized surface
wird guets. VIP Level & (9 "extreme’ with severe tocbizlence, lightning, Lerge
hail, extormive surface wind gusts, and torbulance.

Far &
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d.  Thurderstorss toild end dissipats rapidly. ‘Thernfore, do not atbemph to
PlEn a ocourde betwesn echoes. The best use of ground radar Information fu co
isalate general arman. and coversoe of schoen, Yoo mict wenid Lidividual stomms
Erom in-flight obsecvatlons either by vissal elghting or by aicborme cadsc, It fa
batter to geaid the whole thunderstom avea than to defode aroord individual stogms
unleas they are soabtered,

€. Mrhorne wiother meaidance radar i9, a8 iks nome lmpling, for sesiding. '
fsevnee weather—nmt for penctrating ik, Whothor to Ely into an acen of radar o
echies depeads on acho (nconaity, spacing between thi echoes, ad the o ilitias
of you and your alectaft. Temember that weakher radsr debpcts only precipitak lon
dropa; it does ot dotect turbolenos,  Thecofore, bhe cadar soope provides. mo
asaurance of moiding turbulence: The codar ‘soope alsn does nob providé ansuranon
of moiding instoument weather from clowds and fogy. ' Your scope may be cloar
Detween Inbonse echioes: this elear sren does: not necessarily mean yom can Fly
betwnon the gbormm and maintain vimeal Sighting of Eisn.

£. ‘Rememdwr that while hail alumys givica 4 rodor i, EE may Call ammwral
miléa from the nearest violble cload bnd hazards turhslence may ewtend o o mich ,
a5 20 miles from the ocho cdoe.  heoid Lotense o axbreme lewel schies by oat leask =
20 milus: that is, sich echoes should be seporated by ot deass 40 miles befece you
Ely botween them, Wikh weaker nohop you oan redues bha $istance by wWhich you aeald
tham,

7. DO'SOAND LOH'TS OF TUUNDERSTORM FLYTHG,

B Abown all cemember this:  never regard iy thundskstaem Lightly  evan
whan cadar chaervers copork the echoos ace oF | lghl intensity, Bueidieg
thunderstoms is the best molicy. Prliowing are eooe do's aw) don'ts of
thunekerstorm #eo (danoe:

(1) fontt lamd oc takooff in the fars of an mpmroachieg thunderatoim,
A gudden guek front of low level turbulence could calse loes of conkral .

2] D't Gttenpk bo Fly undar 3 Elarsdsestoon even LF FOUCAR S

Liroogh 2o the cther side. Turhulerce ad wind sliear under the seam ooald e
digastroae,

i3 Dem't £y without aichorne calis inko s elood mass containing
suattered enbedded thunderstorm.  Seattersd Eronderstanms e embeki] uspally can
bewizsnal By edroumpav st pd.

18] 'Don't truse che wisual appearance to booa rel fable indichtor ol
Ere burtuleonce ingide a ehurderstom,

18) D0 avoid by ab least M omiles ary thunderstosm adenkiFind as
Severs of Qluim) anintense tatar echa.  This L especially truo undar bhe ameil of
# larsge oumileon ks,

42 (B} o oclcoumavigate the entive area LF bhe aron hes 6000 thanpdar—
BEOON QoMW EE)E,

17 Do remember that wivid ared Fooguons Lightnieg indicatas the
Probabllicy of o severo thonderstoom,

18] [0 ocogard a5 exbremely hazardogs am thunderstonr with togan
15,000 Lewt or higher whether the bop |8 wisually sighted or dorermined Iy tadar,

b, IF you cannot menid peneccat bivy a thandersbom, Gollowing sre some 850%

BEFORE onteriog the stoemg
Par ¥

Filename is “103270" Page 44 of 52



LEPAHON/ICS

A Griffort Compxuly
815 Broad Hollow Rd., Farmingdale, New York 11735 (631) 755-7625 Fax: (631) 755-7046

AC DD-2058 L/ 20/83

11} Tighten wour safety belt, put on your shoulder harmess if you heee
one, and semior all locse ohjects,

(2} Flan and hold youn course to bake you theoogh the ptorn lnoa
i nkmem  Eime .

(3 To awoid I:h_n most aritical icing, rstablish a pepetration aleicude
Beliw the Freezing leveld oo above the level of =15%

(4} "-'ierj.l:\l that pltat.heat is on and tuwrn on cacbupetor heat or Jat
ergine anti-ice.  Ioimy can be. 'rq:dd ac ary altibude and cause almost insk it snecgs
pawor Failoce ardfor loss aof alrspeed indication.

) {5} Establish power settings for tucholence penetration airspeod
pecommended An wour aivcraft mansal .

!.E! Turn up oockpit lights to highest intersiby to lodsen Semoracy
blimdne=n from lightning.

(Ty If uping sutceabic pilot, disengage altitude hold mode ard speed hold
mede,  The sutceatic altitude and fpeed controls Will increass mapestecs of the
alreralt b lncresting stouctoral skréss.,

— (1 If usirg airmorne Tadnr, Eilt the antenna up and down oovas inally.
This will permit vou to debest other Ehmdecstorm setivity aboaleitodes obbiee than
Eha onm beine Elown.
. Pollowing ace some do's and don®ta durieg the thondecstorm penstration:

(1% o koop your eyes on your instouments.  Lookiog ookside khe oockpib
pan Increase danger of tamporary Blindness from Lightning.

e (&3] o 1 change power settings; maintain settime for the ru&mﬂ:rdbd
rurbalance ponetration aicapeasd.
13y D madnkain-constant attitmde; let the airoraft "ride the wies.”
Mansiprsts in trying bo matntain oomstant alkbitude inceease strvess on the aircrafe.
4) Don't kurn Back onpe wou are in the I:'muﬂn-r:l:m'm & atraight course
through the stom ment Likely will get yome ot of the hazacds most qulckly, In
nddition, tirnlsy manemwers inceeast skress on bhe mircralt.
p—
#
4 -~
— e s e
WILLIAM T. BREMMAN
kcting Mrector af Flight fperaciony
43
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AC NO: 20-688 DATE: 8/8/80

 ADVISORY
'CIRCULAR

DEPARTMENT OF TRANSPORTATION et

Federal Aviation Administration
Washington, D.C.

SUBJELT; Fecommended radiation safely precautions for qround operation of
airborne weather Tadar

Irtyated by AFDSRY -
PURPOSE. Thes crcudas sots larth secammended 1adintion salety arecantions o be-takan iy pot
sunnel wien operatiag o hacae weaihe) spdar an the groond
CANCELLATION. AC 20684, datad dped 11 1875 45 concolled
RELATED REATING MATERIAL, ; .
Barmes and Taylar Bafiatonn Hagards and Pratecion Lendon Gealge Newnrs Limiteid 1953)
pall
U5 Department ol Heazih, Educatson antd Welizre, Pubbie Heghh Service, Consumer Profecnian "
wind - Eritnnmental Healih Service; “Envirnmmental heaith mormwaves, ol pwsatel tadiatian g
fadiatinn fram {zeees and tefewissan receaviers — A Arnataled Biblography™ FS 200 HH-15
Washmglan, U5 Gaversmonl Prntimg Bllce op 5557
Bumiond, W W “Some lschmeal pspects ol micirsdve eadialionhagards” Faoceedings ol fhe 1A}
‘Wazhmglon, U5 Gowernmont Pronting (e, Tebioary 1961 pp 427447

4 BAERKGROUND, Danges leam gioual nperation of aichoise weaiberrada inclode the pagsatibily ol
numan body damage and igmbinn ol combustinle matnals ke radaled onergy Lo thirance oitis
al 1ke body inclode the oyes amid neles )

5 PHECAUTIONS. Management and sepeconey peiaannel should estihbah procedure for advng oo
eonmih ol dangers oom nparaimg arhadng weather radars on the grovnd  Precaohinnary sans shobd
he displayed in slected araas o aten parsoneel ol gooupd 12sting
i Genpral

(V) ke nm sweoathor vods st be apespted oo tbe gooamd onle by guabbsil perganns
121 Insralled asibarne radar shiold nof be gperated white the aneiall @5 o3 hanpai o atkes
entleture unlgss the sadar wansmatler o nal operalog, o e eaeigy (5 st il o
absuephan shield which dissipates fhe radio frequancy energy Jherwese -radisbinn within
ihe eaclasure can be reflecied] Ihraeghou 1he zrea
b Body Mlamage To prevent possible aman bady damage. e Willesamg pee cantions vhgubl e ke n
11 Peesarne! shauhd never stanil nealie and o loont ol a radar arténna swehach o transmiing
When ihe antennd i nol scanning, 1he danges Increzses
44 121 & recommended vafe distance frnm pperating arrharne weather radars should b eciablizshed
A osaln dstance can be determingd by using the nguatians m Appeilioc | oor the graphs of
Do 1 anid 30 Thes ertetion e now pecepied iy many meibinal organeationg and o issed
on fimdling exposire ol himans lo an sveiage powes densiy oar gieaten thas 10 millaates
par sguare centimeler
131 Personnel should be advised to awoitl the end ol 20 open wavegude urless the radar 14
turned oll
141 Personnel should be advised 1o @aid lonking info- 3 wavequide, nf intn the opsnend ol 2
canxial conneciar ar ling coarociar o a2 radar fransmittn pigtput, as spuere eye dumaqe may
el
151 Petconnet shnuld be advicad that when mgh power rafae lansmities o gperated oud ol e
prateciive casey, dorays may beemitted Sleay Xrays may emanade lram the glase envelops
Ve pulser osoillatar clipper, or eoclilior tubes, s well as magnotrons

= LB —_

=
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¢ Combustihin Mateeats Toprevent possble fuet igmitnn ananstalied zrborne weaihen pdan thould
it Bie pperated winlean aerall iz being relueled or defueled

fuar”

MC. BEARD
Direcior of Alrworthiness

= AL 20610 ERT
Ai880 AC 2058B

Appendic |

APPENDIX 1, SAFE BISTANCE DETERMINATION
The lalimeing inlormation can be deed it =stablishing a minimum safe distance from the antenni fo
prregnnnl near an opeeating arhaing weather radar

MEAR FIELD/FAR FIELD INTERSECTION, The distance 1o the near fiold/Tar Neld intersactinn can
B compruted hy
=G i}
B
where Bi=lInlorzection distanee fram the anidnag b meters|
T =Wayn leninth lin meterg]
— & = hntenn qain

BISTANCE T 10 mwicm? SAFE LINMIT. For o far liold power Sensity of 10 mw/cm? thy destomee tn
mereds) from thie anténaa may he caloulaled by
R vERQD T 1
where Be=The minimum sale digtance i motory

I = Tranemitied sverage powir in wans
. G = hnlenno gain

-

PROCEDURES. The afiov fnimulas o (he ofaphs ol Siguios 1 and 2 'may be used o delor=ine 1ha

mintmiem sade distance Inopther case the Inblewing procedines apply

3 Detersine (he distanes iFsk to the mear finkd/Fas beld intersectian (parzgroph 1)

b Doterming the didtsnce (As) ta 10 mwiom? pawer densily (paragranh 2}

e I the distance (Rs) determined in 3 shove s e than (A land in 30 abave, use distanco 1R
as Ihe mifimym salp digtance

d Al the distance (Ayl determined in 3k above i greader han (/i) feond in 33 ahave, uge distance

P~ |Rs1-as e spdinum szle divtance
4, EXAMPLE
. Ontn This followang 1 typacal datader an airborng westher radad,
fatenna Diameles T2 inchis =HE cm
Tearnmitter Freguency - 3375 =30 MH?
Wave Lenagth T2 em 45
Pulss Lenath 1.5 micreseoands (seacch)
Pulse Repriitenn 400 He
— Peak Pawne A0 Wilgwatts
f i fverane Powsr 124 warty [search)
Antenna Guin 1084 £30c0)
b, Calenlotions.
i1} Distance [RE)to tha naer fiald far Neld ntersection. (7} Distance .!“!I 1o 10 mw/em’ sala limit,
Ri=h A A% A T
Bw 1000« 247400
=4000 « 0.022 437 metess =14 3 1eel
BW

=1.27 maters=4 F feet
The distarce (Rs] i qeaten than R, therolare, the minimom-safe distance i 1403 leel
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ﬂnadiation—

WARNING

This instrumen! generates microwave
radiation,

DO NOT OPERATE UNTIL YOU HAVE READ
AND CAREFULLY FOLLOWED ALL SAFETY :
PRECAUTIONS AND INSTRUCTIONS IN THE =
OPERATING AND SERVICE MANUALS.

(631) 755-7625 Fax: (631) 755-7046

IMPROPER USE OR EXPOSURE MAY CAUSE
SERIOUS BODILY INJURY =

CAUTION
1. MAINTAIN PRESCRIBED SAFE DIS-
TANCE WHEN STANDING IN FRONT
OF A RADIATION ANTENNA.* '
2. NEVER EXPOSE EYES OR ANY PABRT
OF THE BODY TO AN UNTERMINATED
WAVEGUIDE.

. "Reference FAA Advisory Circular
46 #20-68B
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Maximum
Permissible Exposure
Level (MPEL)

In order to avoid the envelope in which the radiation

level exceeds the U.S. Government standard of 10

mW per square centimeter, all personnel should

remain beyond the distance indicated in the illus-

e tration below. The distance to the MPEL boundary

is calculated upon the basis of the largest antenna

available with the system, rated output power of the

transmitter and in the non rotating or bore-sight

— position of the antenna. With a scanning beam the

power density at the MPEL boundary is significantly
reduced.

MPEL BOLIMNDAFY

47
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AllisdSignal Commercial Avionics Systems
Worldwide Regional Offices

This is a listing of offices that can be contacted for assist-
ance on any AlliedSignal Aerospace product.

AllledSignal Aerospace AllledSignal Commercial
(Headguarters) Avionics Systems
2525 W, 180th Strest 2100 MW, B2nd Street
Tarrance, CA 30504-4099 PO. Box 9327
USA Fort Lauderdale, FL 33310
TEL: (310) 323-9500 USA _
or (310) 321-5000 TEL: (954} 928-2100 —
FAX: (310) 512-2027 TLX: 051-4417
TLX: 674490 A/B GAR TWX: 510-955-0884
AIHE TRNG FAX: (954) B28-3000
SITA: LAXGRCRH SITA: FXEBXCRH
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AlllsdSignal Communcd Avionlcs Syslems
100 MW ‘Ei. 'Streull . Fnrl Lmdarulln Froridn 33306
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