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Model WX-10A
OWNER’S MANUAL

Operating and interpreting your
new “Stormscope” Systems
model WX-10A for easy
thunderstorm mapping.

Stormscope”

Weather Mapping Systems

INTRODUCTION

You now own the finest
thunderstorm avoidance
technology available.

Welcome to the ranks of those who fly
with confidence knowing they have the
finest thunderstorm avoidance tech-
nology available today As you use your
model WX-10A, you will discover how
invaluable itisin helping you avoid the
dangerous turbulence and other hazards
of thunderstorms

Be sure to use this manual.
it will help you make the most of your
Stormscope Systems model WX-10A

Your "Stormscope” Systems

model WX-10A consists of
these components:

1 Processor This totally solid-state unit 1s compactly
designed for easy remote installation in your aircraft

2 Display Tne single panel-mounted 3ATI
catnocge-ray-tube unit contains all
the operational controls The
screen s internally edge-iit
tor night viewing

3 Antenna Aerodynamically designed
the antenna mounts externally on the

aircraft (t1sasingle combined loop and sense

antenna with no moving parts

Read it carefully and completely refer
to it frequently to understand how ths
importantinstrument works &nc no.a
eastly you canutihize its full caczazr,
WARNING.

Stormscope Weatner Mapping S,
are not intenced for thundersiorm p
tration There s no weather masg Ng
Instrument availlable that can be usec
safely to penetrate thunderstorms Tnis

close to thunderstorms Itis imporian:
to note thatitis not always safe ¢ pass
thisclose The pilot incommana s
responsible for all decisionsregz o =2
flight arouna thunderstorm acuv:t,




THE DISPLAY

Your new model 6 Internal edge lighting = =~
AgPUING IS CONTro &2 0, W
WX-10A has these oane! hghLaimmer s -
convenient features: tenavies ouso . =
1 Power/mode switch Turn ;’Sn?'oagtsc gen et
swiicnto ON tooperate K
.n1urnte FWD tocon-
: netruments 7 Mappinglines Tre -
NEMICTy Capacily ontne cucle indicates ire
‘araarg 189 se'ected wih the 'z
2 Testbutton Push TST to selewonﬂsxﬁwzch VR
retermine whetner instru- circle Imomiares na .hr e
ment s operating properly. SEIB?,T,ed rc!ngye ?Ac;,'jq :;e\
either as a pre-flight proce- ggecaéf‘cghei‘ﬁnc\g ;‘ric S
cure or during in-flight use outerzxrfc\gfs éqi,:;
3 Clear button Push CLR 1o half the selected ra
manually clear dots from the example If:ne ran
misplay screen at200 nm each 3G~ ~
4 Range selection switch Turn the outer circle inc.ca
switcn to desired range (25 zbout 100 nm Eacn 30 22
50 100 0r 200 nm) The se- onthe nnercircle ing czt2s
lected range corresponds to about 50 nm
the outer circle on the screen
The inner circle indicates half 8 Mapping direction indicator Tr=
thatrange arrcraft diagram in the center of
5 Brightness control Turn the dial the display screen indicates the DCs -

tion of the thundersiorm in relation to
aircraft heading, not in terms of degrees
off compass north or aircraft course

to the desired brightness of dots on
the screen {Clockwise to brighten
counter-clockwise to dim )

(8]

Within the thunderstorm. strong

LOCEltI ng eleCtncal dlS" updrafts and downdrafts occurring close

charge activity is the key together produce a separation of positive
to locating thunderstorms. and negative charges When enough of

these charges accumulate electrical
discharges occur Only a few ot these
discharges are visible for every dis-
charge thatcan be seen, there may be
a hundred more that can't be seen

All electrical discharges send out
electromagnetic radio frequency energy
radiating in all directions Find those
discharges. determine the range and

azimutlh and you can accurately map
thunderstorm locations

Find the best heading to circum-
navigate thunderstorms

You want to save time You
fuel You wanttoenjoyihe s-

Inunderstorms by definitton contain
electrical discharge activity And it's
teen well established that as electricai
discharge activity increases. the poten-
tal sk ot severe turbulence due to con-
cective wind shear zalso increases Find
the electrical discharges and you fing
e thunderstorms

Stormscope Systems hein .
navigate thunderstorms 1c ¢e
your destinauon as
as possicle

2 Friction between opposing air 3 Electnical discharges occur as

4 Afew ot the discharges are e e -
CLTenTS (duses erectnCal Cnarges 1me atC..rmu'atea masses ot seqQre .

45D€as QT T e ForeL ety T Sttt ot

1 senarale As DOS T € an0 "eGa’ & Go €0 L0 T L€ arc ~eaa’ L€ (F37QE TMa' Tam TE e nE et <
~ = 101 g' (Ng'QeS a'¢ Sela’a’ed et CEC LT N Ta e TR T e PETE T L LE g T T er e
TEL AL LT L et et T L et e s es P

PR Terter LT ot e et



The “StOFmSCOpe” The stystjem iorts ou;those electro- Finally, the computer-processed infor-
magnetic discharges that are related to mation is memorized and stored in th

Systems model WX-10A  convective wind shear and runs them order the signals were received Thee
Iets you see electrical through the(jcompu;er prbocessor to information is then presented in an

. 5 organize and map them by range and easy-to-read dot pa lay
dlscharge aCtIVItyi azimuth These discharges havge unique screyen petternontne diseia,
The model WX-10A picks up electro- characteristics which, along with inten- This process goes on continually The
magnetic radio frequency signals from Sity, can be analyzed by the computer computer memorizes the data Obsolete
electrical discharges 360° around the to determine range. Azimuth measure- information (more than a few minutes
aircraft out to a distance of more than ~ mentis determined in much the same old) is automatically dropped The display
200 nm (That's a total of more than way an ADF determines direction to screen gives an accurate picture of
150,000 square miles of airspace. ) anNDB current thunderstorm activity

ALMUSE DILIUG LLLU EIILAL URLRANGLED

: TIIRBIII.ENGE DUE T0 GONVEOTIVE_WIND SHEAR

INCREASING b

MODERATE | SEVERE

I1is critically important to monitor the rapidity with which

e g.scharges occur Itiswell established that as electrical
scra-ge achivity Increases the potential risk of severe turbu-
~ce gue to convechve shear increases at an acce'erating rate

a

7 Theradiated electromagnetic
signals from electrical discharges
are powerful enough to be received
and detected at great distances
Your mode! WX-10A can receive
signals from discharges more than
200 nm away

aircraft

8 Since the signalsradiate outin
all directions and your model WX-10A
canreceive the signals from all
directions. thunderstorm activity
can be mapped 3607 arouna the

of the thunderstorms tne -
signals being recen
iyzed for both azim.r o
and range

o™

ACLOSERLOOK

Dynamic, brightly-lit
green dots map images of

thunderstorm activity.

The model WX-10A has the capacity to
show as many as 256 brightly-lit dots at
one time each dotrepresenting the ap-
oroximate location of a single electrical
discharge Dotclustersindicate the loca-
tion of thunderstorm activity These 256
dots can appear anywhere in a grid of
more than 12 500 locations over the
entire screen Dots can also appear out-
side the outer circle mapping ''ine (When
the range issetto 200 nm the outer-
maost dots can appear 220 nm from the
arrcraft position

When the power ‘mode switch is turned
1o FWD the 256 dot mapping capability
s concentrated on the upper half of the
screen representing the 180° forward of
your position for greater definition of
thunderstorm activity

Here's how the model WX-10A works:
Electrical discharges associated with
nunderstorms send out etectromagnetic
radio frequency signals The signals are
recetved Dy the antenna and analyzed by
the processor The processor then in-
structs the display to place bright green

dots onthe screen in the positions that
map the azimuth and range of the electrical
discharges

The processor stores all the information
inits memory, so each dot can be shown
continuously on the screen A cluster of
dots maps an area of thunderstorm activity
from dozens, perhaps hundreds. of sepa-
rate electrical discharges.

The size and shape of the cluster indi-
cates how concentrated or dispersed the
electrical discharges are at the thunder-
storm location The rapidity with which
individual dots occur indicates the rate
of occurrence of the electrical discharges
and, therefore, thunderstorm severity,
Individual dots outside clusters can offer
cluestodeveloping thunderstorms and
help describe the severity of thunder-
storm acuvity

Thunderstorm activity is continually
changing, so your model WX-10A
keeps updating.
Updating means keeping the map of
thunderstorm activity always up-to-the-
second The updating takes place auto-
matically and works like this
A dotis placed on the screen each
time a signal from an electrical dis-
chargeisreceived Whenasignalis

recelved from the 257th electrcal

discharge (exceeding the instruments

capacity to store and present 236

dots), the oldestdot in memory s

automatically erased and reglacesz

This process goes oncontiruc..

Atall times the dotsrepresen:

arecenthistory of electrica:

discharges

With a typical thunderstorm
may completely change withir 2 4
seconds Inextreme thundersicrm™ 22
ditions. dot patterns may be comgoisie,
replaced every 10to 15 seconcs

When thunderstorm actvity 'sm »:~2
the rate of discharge cccurrence ¢
relatively siow and nonspectacular Bu.
many event when adothasoeenonm2
screen about four minuies 1two ™ "Lles
for jets) without being replaced t s
automatically cleared from the scre=n
and memory

In addition 1ti1s possibletom
clear the screen atany time b,
the CLR button Thennew ¢
displayed as electrica! discnarg
creatingafreshnew mapofiru
acuvity Usethe CLR butteno
gain a better understanding cf "m2 .-
derstorm activity

=
=

ar

ar
s}




Clusters of dots map areas of
significant thunderstorm acti-
vity. This cluster indicates a
thunderstorm at the 11:00 posi-
tion (about 25° off the aircraft
heading). The thunderstorm
isabout 20 nmin diameter
with the closest edge about
25 nm from the aircraft at this
moment

Individual isolated dots

may offer clues about devel-
oping thunderstorm systems
or the severity of nearby
thunderstorms.

Upto 256 dots can appear on
the screen atthe same time

Dots can appear anywhere in
agrid of 12,500 locations
over the face of the screen

The following pages deal with specific
examples of how to read and interpret
your model WX-10A Below Is a glossary
of terms. concepts and illustration expla-
nations that will help you understand
these examples

RADIAL SPREAD

This phrase describes a common pheno-
menon a pie-shaped stream of dots
trickling toward the center of the screen
Radial spread appears to originate from
alarger cluster of dots representing an
area of thunderstorm activity (or from a

thiunderstorm that is beyond the set range.

of the instrument at that time). Dots in
radial spread do not necessarily indicate
the locaticn of atmospheric electrical
discharges, clusters of dots do

MULTIPLE DISCHARGES

An individual stroke of lightning is fre-
quently made up of more than one
electrical discharge These multiple dis-
charges are more prevalent in severe
thunderstorms. Your model WX-10A uses
image enhancement circuitry to plot
multiple discharges in concentrated
clusters at the thunderstorm location

RATE OF OCCURRENCE

The "Stormscope’” Systems mode]
WX-10A receives electromagnetic radio
frequency signals. stores the signals in
the processor and displays the dots on
the screen The rate at which the dots

8

appear is directly related to the rate at
whichthe electricaldischarges occur This
iscalledrate of occurrence and is the
best indicator of thunderstormseverity

AIRSPACE/WEATHER DIAGRAM
Dot patterns on the following pages are
accompanied by scaled diagrams of a
large area of airspace, through which
simulated flights are proceeding These
diagrams are used to show the location
of thunderstorm activity in relation to the
changing position of the aircraft Each
unitinthe grid represents an area 100 nm
square Thecircles indicate the range
being mapped on the screen below For
clarity, thunderstorm areas are indicated
in sizes larger than normal and the
aircraft is shown considerably oversize
inrelation to the scale of the grid

WEAK, MODERATE, SEVERE
THUNDERSTORMS

Inthe airspace/weather diagrams on the
following pages, three levels of thunder-
storm intensity are indicated: weak—light
gray; moderate—medium gray; severe —
black. These colors are used to approxi-
mate the way various intensities in actual
conditions may affect the screen image

STORM MOVEMENT

While thunderstorm systems generally
move and change, the usual rate of move-
ment is relatively slow (5 to 45 knots)
compared to the speed of the aircraft.

Therefore, no attempt has been made to
indicate storm movement in the airspace
weather diagram

RANGE SWITCHING

For better definition of thunderstorms,
change to the next closer range setting
when thunderstorms appear within the
inner range circle. For any given thundcer-
storm intensity. fewer dots will appear on
closer ranges. When the range is changed
the model WX-10A retains 'n memory the
electrical discharge locations from the
previous range until all available dots are
used on the newly selected range. (Dots
more than four minutes old {two minutes
for jets) will disappear from the memory |
Forexample

You have been operating on the
200 nm range with 125 dots appear-
ing on the screen If youchange to
the 100 nm range the memory could
accumulate up to 131 additional
signals and related new dot loca-
tions without dislodging the 125
dots on the 200 nm range Asiong
as you are within the lifetime of the
dots, you can refer back to the 200
nm range to see the same dot
pattern still retained in memory

AIRCRAFT HEADING

In the following pages, the thunderstorms
are always shown in relation to aircraft
heading, not in terms of degrees off
compass north or aircraft course
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A-2 With range setat 25 nm, dot
ciuster appears at 8 30, centered
about 14 nm from aircraft Electrical
discharges close to aircraft, within
3105 nmm may cause spiattering of
dots Ciuster s the primary concern
Splattering indicates aircraft is 1oo
close to the thunderstorm Push
C_R button then dots wilcluster

*atthunderstorm location as new
discharges occur

A-3 Dotsjustoff the nose of the
aircraft Possible causes Thunder-
storm s just beyond the 220 nm
range producing racial spread or
distant electrical discharges arriving
by atmospheric skip from a thunder-
storm well beyond the instrument s
range No cause forimmediate
concern Continue monitoring

A-4 Concentratec ciusters = 307
appear across the scregn s - ;
:ng Cangoall or part way
thescreen Cause Undergrous
Deneath iaxiway After z.ror;
crossed the cable pusr ZoR

§ TolEst turn power ‘mode swiicn
osetrange at "0C or 200 nm

cegp orern pash TS
n-nNgproperiy. as cluster

& GG nm

se{nng outer

l
G Holcing
Terales seversl

LT cng Press CLF outton

B-2 Three thunderstorms within
220 nmofaircraft Oneat1” 30
centered 180 nm two at 3 30, one
centered 180 nm one at 75 nm Eacn
produces some radial spreaa Mulu-
Dle discharges appear @s concentralec
clusiers Thunderstorms at 3 30 have
more dots thar one at 11°30, indicat-
ng greater rate of occurrence and a
more severe thunderstorm

B-3 Changerange to 100 nm (Inner
circle now 50 nm 1 Thunderstorm is

mapped at 3 30 centered atou!

7S5 nmiromancia’t Tnurdersiorrs

peyond 1M0nm are not s oie 1Rate
of occurrence isiessonsro
ranges ) Swiich back 10 20
range and view B-2 mage if memory
capacity permis 1See page 8 ¢




imrange serar 200 nm two
- (nungersiorms appear at
“2 3C Eacn sapprosr-
W0 30 nmowigde Eacnis
S0 nm fromarcraft

each ndgicaies

C-2 Turnpower, mode switch to

F~D Nochange inrange Within
atour four minutes, all gots arsap-
near from the 5 30 thunderstorm
since s now outof range The weaker
tnuncerstorm at 1 00 s mapped
ngreataer detarl since all 256 dots
are ava:lable for activity in the
torward 180°

D-2 Switch to 100 nm range for
petter cefimtion of both thunder-
storms Aircraft has not moved signi-
ficantly from D-1to D-2 Dotclusters
map opening of 4010 45 nm between
ine two thunderstorms (Each seg-
ment gl the outer circle indicates
apout one-haif the se'ected rarge |
Seepace 3 )

C-3 Change range selection switcr
10 100 nm Turn power mode switcn
pack o ON torestore 360
Disolay indicates forward thunder
storm now at 2 30 centered about
55 nm from aircraft Increased rate
of occurrence and radial spread now
ndicate moderate intensity 15 30
thunderstorm is beyonad 100 nm
range and does notappear

view

D-3 Range selection switchis
turned to 50 nm Aircraft has
traveled about 50 miles since D-2
The thunderstorms display fewer
dots on closer ranges This does not
necessarlly mean decreased inten-
sity The thundersiorms are st
apout4Cto 45 nmapart eacr s
251030 nm wide Both thunger-
storms are centered about 45 rm
from the aircraft

C-4 Aircraf nasflown
srorm activity Thund
30 Now

SOuUSly a2
apour 90 nm away
torcanbecrangedloa
atany tmetog
thundac

D-4 Withrange still se
the thunderstorms now,




Fei1 vithrange setat 200 nm, two

£.ere tnunderstorms appear almost

cluster ot dots ¢off the nose

tne aircraft centered about 180 nm
wvay Asecondcluster at 9 30 indi-

stem wheh contains several
iunderstorms Thunderstorm

-ales @

SyEre

sngnons change rapdly Avoid

“remalure judgment when thunder-

M

e mapped near the outer
Lrothe 200 nm range
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F-2 With the range still set at

200 nm. the aircraft has maintained
11s original heading and progressed
about 100 nm The two thunder-
siorms off the nose of the aircraft
appear virtually as one Theline of
severe thunderstorms previously at
g 30 now appears at 8 30

F-3 Therange selection switch 1s
turned to the 100 nm range to show
greater detail of the thunderstorms
The thunderstorms off the nose of
the aircraft now appear as twao separ-
ate thunderstorms The line of thun-
derstorms at 8 30 remains intense
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'MODEL WX-10A SPECIFICATIONS
Proven technology.

Improved definition. | Q:QQQ&EMQQQWAM&WW& |

inputvoltage 10-30v DC We stand behind the

Power requirement 28 w (max) ’ . materials and workmanship
GRT sereen Sike 2% n dia of 3M “Stormscope” Systems.
Operating range Switcn-seiectable —

3M Stormscope Weather Mapping Systemsare |
warranted against defects in materials and work-
manship for one year from the date of original
Installation 3M's obligation is limited to the

25 50 100,200 nm

Max range—220nm
Operating azimuth Normal-— 380° ‘

Forward mode — 180°

repair or replacement at 3M's option of procucts

Vgﬁ%ﬂ,!e,-p@ce%or whi‘ch prove to be defective during the warranty

with tray 531b(2 4kg) = Der(pd No other warranty i1s expressed or impled
Oisplay with tray 301b(14kg) : 3Mis not hable for consequential damages

Antenna 201b(09kg) NOTE: Warranty protection i1s assured only when
Total 1031b (4 7 kg) installed by an authorized 3M Stormscope

Systems dealer

Dimensions '
Computer-processor 2 25 x7 63inx 1291

2zoraresinaizen o R

Display 319 INx319iInx9.22In
(8.1cmx8.1cmx23.4cm)
Antenna 130INx500inx9.50In

(3.3cmx 12.7cmx241cm)

S RSSOM0-A 742010 O £Copynght 1964 3M Litho 1n USA with 3M ofiset plates film anc prootng systems
- > - &

3M “Stormscope’
Tratfic Control Products
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