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You now own the finest
thunderstorm avoidance
technology available.

Walcome to the ranks of thosa who fly
with confidenca knowing thay have the
finest thunderstorm avoidance tech-
nalagy available today, A% vwouw use your
madel Wx-108, you will discower how
imvaluable it is in halping you avoid the
dangerous turbulence and other hazards
of thunderstorms

Be sure to use this manual,
It will hielp you make the mast of yvour
"Stormscopa” Systems model Wix-104,

THE PRODUCT

Your "Stormscope” Systems

model WX-10A consists of
these components:

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

2 Display The single panel-mounted 34TI
catnode-ray-tube unit contains all
tha aperational controls. The
screen is infernally adge-lit
for night viewing.

3 Antenna Aerodynamically designed,
the antenna mounts externally on the

aircraft. It is & single combined loop and sense

antenna with no mowving parts.

Read it carafully and completely; refar
to it fregueantly to understand how this
important instrumeant warks and how
gasgily you can utilize its full capacity.
WARNIMNG:

Slormscops” Weather Mapping Systems
are not intended for thunderstorm pene-
tration, There is no weather mapping
instrumeant available that can be usad
safaly to penetrate thunderstorms, This
rmanual gives e@xamples of aircraft passing
closa to thunderstorma. It is important
ta note that it is not always sale o pass
this gloge, The pllot in cemmand is
responsible for all decisions regarding
flight arcund thunderstarm activily.




Your new model
WX-10A has these
convenient features:

Power/mode switch Turn
switch to "ON to operate
unit; turm o “FWD" to con-
centrate the instrument's
MEMory CRpacity on the
lorssard 180~

Tast button Push TST 1o
deferming whethar instru-
ment is oparating properly,
aithier as a pre-flight proce
cura ar during in-flight uze.
Clear bution Fush "CLE 1o
manually clear dots fram the
display scraan.

Range salection switch Turn
switch to desired range (25,
50, 100 or 200 nm). The se-
lected range corraspands o
thie outer circle on tha screen.
The inner circle indicates half
that rangea

Brightness control Turn the dial
to the desired brightness of dols on
thi screan. (Clockwise to brighten,

counter-clockwise todim.]

WX-10A

6 Internal edge lighting Edge
ighting is controlled by your
panel light-dimmer switch
It enablas you to view the
display screen comfortably
at night.

T Mapping lines The outer
circle indicates the range
selested with the ranga
salection switch. The inner
circle indicates half the
selected range. Both circles
ara divided into 12 arcs of
307 each. Each arc at the
auber circle is equal to about
half the selected renge. For
axample: If the range s sei
at 200 nm, each 30" arc on
the outar circle indicates
about 100 nm. Each 30° arc
on the inner circle indicates
about 50 nm

B Mapping direction indicator The
aircraft diagram in the center of

the cisplay screen indicales the posi-
tion of the thunderstorm in relation to
aircraft heading, not in terms ol degrees
ol compass north or aircraft course.



1 The convactive flow af air eur-
rents aasaciabed with lhundersicrs
davelapment lsade o wind shaar
i1 the space babween the opposing  alecirical charges are so
aiF currents. The closer iogather
thase air currands are, and the

(CEECONCEPT i o0 s e e e e )

Locating electrical dis-
charge activity is the key
to locating thunderstorms,

Thunderstorms by definition centain
electrical discharge activity. And its
been wall astablizhed that as alectrical
dizcharge activity increases. the poten-
tial risk of severs turbulenca due te con-
vective wind shear also increases. Fing
the electrical discharges and yaou find
tha thundersterms.

highes the relative valocity, the
praatar (b hazaed dor sircraft,
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2 Friction betwoen spposing air 3 Electrical dissharpes ooour a
surrents causes alecirical charges the accumulated masses of segra- vishie as lightniry. Far avery dis-

o separaia. A pasithve and nagalive gated paogilve and naa gealive
paratad,
ey Accumulabe and congregata
In masses ¢ gimilar changes.

Within the thunderstorm, strong
Updrafts and downdrafts occurring close
together produce a separation of positive
and negative charges. When ancugh of
these charges accumulate, electrical
discharges ocour. Only a few of these
discharges are visible; for every dig-
charge that can be sean, there may be
& hundred more that can't ba seen.

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

charges iry o pal back togather

8 o Afgwal the discharges frg

azimuth and you can accurately mag
thunderstorm locations,

Find the best heading to circum-
navigale thunderstorms.

You want 1o save time, You want 1o save
fugl. You want o enjoy the smoathest,
most comiortable flight possible. But
most important, vou want to be zala
“Stormscope”’ Systems help vou circum-
navigate thunderstorms to get vou to
your destination as directly and as safely
BS passible.

3 AN dicharges, whathes visibla
arnod, radiabe alectramagnalic

charge that can be seen, howevar, signals in all directians. These
thara may be a hundrad mgre that
can't bé s8en.

signals can be manilored 1o dater-
ming the location and intensity
of thundersioms



THE TECHNOLOGY

Tha system soris oul those eleciro-
magnetic discharges that are related to
comvective wind shear and runs them
through the computer procassor to
organize and map them by range and
azimuth. These discharges have unique
characteristics which, along with inten-
sity, can be analyzed by the computer
to determine range, Azimuth measune-
mant is determined in much the =ame
wiay an ADF determines direction 1o
anMDB.

The "Stormscope”
Systems model WX-10A
lets you see electrical
discharge activity.

The model Wx-104 picks up electro-
magnetic radio freguency signals from
electrical discharges 360° around the
aircraft out to a distancea of more than
200 nm. [That's a total of more than
150,000 squara miles of airspaca.)

TURBULENCE DUE TD CONVECTIVE WIND SHEAR

T The racated alectramegretic

B I iscritically impartani 1o moenilor the rapidily wilk which

Fe diss Panges ooour, ILis well estailiahad thal ag alecirical gig rals Iroen @lecirical dischargas

dschangs activity increases, the patantial risk of sevana lwbu-  are posariul enough

lenoe duse o canveciive shear mcreases at an acoelerabng raie.  and delecied ai great distances
Wour moded W-108 can recaive
signals from dischangas mors than  aircrali.
200 rm ey

B Sinca tha signals radiate aul n

1o b received  Can resceive the signals from all
diractione, thurndanbarm actreity
can ba magpsed B0 arcund 1ha

Finally, the computer-processead infor-
mation is memorized and stored in the
arder the signals ware receivad. The
infarmation is then presanted inan
easy-to-read dot pattern an the display
SCresen

This process goes on continually. The
computer memorizes the data. Obsolete
information (more than a few minutes
ald) is automaticelly dropped, The display
scresen gim?:s an agcurate picture of
currant thundarstorm activity.

i B Taefectrvely map the locaban
all dirsclions and your model WE-108  of the Ehuncarsiarma, The radiahad

signals being recanad gl ba ana-
e Tor batin azimuth (dinechion]
and rarge.



A CLOSER LOOK

Dynamic, brightly-lit
green dots map images of

thunderstorm activity.

The model WX-104 has the capacity to
show as many as 256 brightly-lit dots at
ane lime, each dot representing the apg-
proximate location of a single electrical
discharge. Dot clusters indicate the loga-
tion of thunderstorm aclivity. These 256
dots can appear anywhers in a grid of
morg than 12,500 locations over the
entire screen. Dots can also appear oul-
side the ouler circle mapping line. (When
the ranga is set to 200 nm. the outer-
mast dote can appear 220 nm from the
aircraft position.)

¥YWhen the power/mode switch is turmed
to "FWD" the 256 dot mapping capatility
is concentrated on the upper half of the
sorean, representing the 1807 forward of
waur pasition, for greater definition af
thunderstorm activity,

Here's how the model WX-104A works:
Electrical discharges associaled with
thunderstorms send oul electromagnetic
radio frequency signals. The signals are
received by the antenna and analyzed by
the processor. The procassor then in-
strucis the display to place bright grean

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

The processor stores all the information
in its memory, 50 each dot can be shown
continuously on the screen, A cluster of
dots maps an area of thunderstarm activity
from dozeng, 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-
sborm location. The rapidity with which
individual dots cccur indicates the rate
of occurrence of the electrical discharges
and, therefore, thunderstorm severity,
Individual dots outside clusters can offer
clues to developing thunderstorms and
help describe the severity of thunder-
storm activily

Thunderstorm activity Is continually
changing, 5o your model WX-104A
keeps updating.
Updating means keeping the map of
thunderstorm activity always up-to-the-
sacond. The updating takes place auto-
matically and warks like this:
& dol is placed on the screen each
time a signal from an elactrical dis-
charge is racaived. When a slgnal is

recenved from the 257th elecirical
discharge (excesding the instrument's

capacity 10 store and present 256

dots), the oldest dot in memory is

automatically erased and replaced

This process goes on continuously

Al all times, the dols represent

a recent history of electrical

-:jisn:hargaa.

With a typical thunderstarm, the screen
may complalely change within 25 to 45
seconds. In extreme thunderstorm con-
ditigns, dot patterns may be completely
replaced every 10 to 15 seconds

When thunderstorm activity is minimal,
the rate of discharge occurrence can be
ralatively slow and nonspectacular, But
in any event, when a dot has been on the
scresan about four minutes (bwo minutes
far jets| without being replaced, it is
automatically cleared from the scrasn
and memory.

Im addition, it is possible fo manually
clear the screen at any time by pushing
the "CLR" button. Then new dots will be
displayed as electrical discharges ocour,
creating a fresh new map of thunderstorm
activity. Use the "CLR" button often to
gain a better understanding of the thur-
darstorm activity.



Clusters of dots map areas of
significant thunderstorm acti
vity. This cluster indicates a
thundersiorm at the 11:00 pasi-
tion (about 25% off the aircraft
heading), The thunderstorm
iz about 20 nm in diameter
with the elosest edge about
25 am from the aircraft at this
mamant.

Individual isolated dots

may offer clues about deval-
oping thunderstorm systems
ar the severity ol nearby
thundersiarms,

Up o 256 dots can appear on
the sereen at the same time,

- Dots can appear anywhere in

a grid of 12,500 Iecations
aver the face of the sereen.



The following pages deal with specific
axamples of how to read and Interpret
vour madel WX-104A, Below is a glossary
of terms, concepts and illustration expla-
nalions that will help you understand
these examplas,

RADIAL SPREAD

This phrage describes a common phano-
rmanan: a pie-shaped stream of dois
trickling foward the center of the screen.
Radial spread appears to originate from
a larger cluster of dots representing an
area of thunderstorm activity (or from a
thunderstorm that is beyond the set range
of the instrument at that time]. Dols in
radial spread do not necessarily indicate
th lacation of atmospheric electrical
discharges; clusters of dols do

MULTIPLE DISCHARGES

An individual stroke of lightning is fre-
quently made up of more than cne
elecincal discharge. Thesa multiple dis-
charges are more prevalent in severa
thundersiorms. Your modal WX-104 usas
image anhancement circuitry to plot
multiple discharges in concentrated
clusters at the thundarstorm location.

RATE OF OCCURRENCE

The "Stormacope” Systems modal
WH-10A receivas eleciromagnetic radio
frequency signalg, stores the signals in
the processor and displays the dats on
the screen. The rate at which the dots
a8

appear is directly related to the rate at
whichtha elecirical discharges occur. This
is called rate of cccurrence and is the
best indicator of thunderstorm severity,

AIRSPACE/WEATHER DIAGRAM
Dot patterng on the following pages are
accompaniad by scaled diggrams ol a
lerge area of airspace, through which
simulated flights ara proceeding. Thess
diagrams are used to show the location
of thunderstorm activity in relation to the
changing position of the aircraft. Each
unit in the grid represents an area 100 nm
square, The circles indicate the renge
baing mapped on the screen below. For
clarity, thunderstorm areas are indicated
in sizes largar than normeal and the
aircraft is shown considerably ovarsize
in relation to the scale of the grid.

WEAK, MODERATE, SEVERE
THUNDERSTORMS

In the airspace/weaather diagrams on the
following pages. three levels of thunder-
storm intensity are indicated: weak—Ilight
gray; moderate—mediurm gray; severa—
black. These colors are used to approxi-
mate the way various intensitias in actual
conditions may affect the screen image.

STORM MOVEMENT

While thunderstorm systems generally
move and change, the usual rate of move-
ment 15 relatively slow (5 to 45 knots)
compared to the speed of the aircraft.,

Tharetora, no attempt has been made o
indicate storm movement in the airspace;
westher diagram,

RANGE SWITCHING

For better definition of thundearsiorms,
change to the next closer range setting
whan thunderstorms appear within the
inner range circle. For any given thunder-
atorm intensity, fewar dots will appear on
closer ranges. When the range 15 changed,
the model WX-104 retains in memory the
electrical discharga locations from the
pravious range until all geailable dols are
used on the newly selactad range. | Dots
mare than four minutes ald |wo minutes
for jets) will diseppear from the mamony.)
Forexample

fou have been operating on the
200 nm range with 125 dots appaar-
ing an the screen. I vou change to
thie 100 nm range the memary could
accumulate up o 131 additional
signals and related new dot loca-
tions without dislodging the 125
dots on the 200 rnm ranga. As long
&% you ara within the lifetime of the
dats. you can refer back to the 200
nm range o sae the same dot
pattern still ratained in memory,

AIRCRAFT HEADING

It the Fllerewinegg pages, the thunderstoms
are always shown in relation to aircraft
heading, not in lerms of dagraes off
compass narth or aircraft course,



A-1 RBandomly scaltered dots.
Possible causas: Turning elecirical
gwitchas on or off, atmospharic
ingtabilily associaled with curmulus
clouds. developing or dissipating
thunderstorms, ete. If screen shows
this situation, push “"CLA "™ bulton.
Watch scraen for developing olus-
ters of dots which indicate thunder-
storm activity,

A2 Wilh range el al 25 nm, dod
cluster appears ai B:30, centared
aiout 14 nm from aircraft. Elecincal
discharges close 1o airgrall, within
3to & nm, may causa splattaring of
dots, Cluster is the primary concern
Splattering indicales aircralt is oo
clasa bo the thundarstarm, Push
CLR butbom, then dots will cluster
al thundersiorm localion 85 mnew
discharges ocour

A-3 Dots just off the nose of the
aircrall. Posgsible ceusas: Thundar-
starm is jusl bevand the 220 nm
range producing radial speead ar
digtant elecirical deschargas -Hl'l"i'-l'"'lg
by atmospheric skip rom a thunder-
gtorm wall bayond the instrument’s
rAnge. Mo causs tor immediata
concerm. Continue monilorng.

a-3 Concentrated clusters of dofs
Appear across tha screan while tawxi-
ing. Can go all or parl way across

tha screen. Causa; Linderground cable
beneath taxiway. Atter alrcratt has
crassied the cable. push "CLE™ bulton



B-1 Totest, turn power/mode swiich
e O, sat range at 100 or 200 nm
Mo test pattern appears at 25 or

S0 nm ranges. | Allow 30 seconds for
warr-up, than push “TST™ button. If
functioning propasly, a small clusher
of dots appears at 1:30 and 100 nm
(imner circhz at 200 nm satting, outer
circle at 100 nm saiting). Holding
“TET" buiion in generatas sevaral
dods per second. Press "CLA™ bullan
after complating test.
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B-2 Three thunderstorms within
220 nm af aircraf: One at 11:30,
centerad 180 nm; two &t 3:30, ane
cantered 180 nm, ané at 75 nm. Each
produces some radial spread. Multi-
ple discharges appear as concenrabed
clusters. Thunderstorms al 3:30 have
mare dobs than onse at 11:30 indicat-
ing greater rate of oocurmence and a
more severs thundersiorm

B-3 Change rangs to 100 nm. | Inner
gircle now 50 am. ) Thenderstorm is
rapeied at 3:20, centered about

5 nm from aircraft. Thunderstorems
beyond 110 nm are not visible. | Rata
ol sccurrence is lass on shorter
rangas.) Switch back to 200 nm
range and viesy B-2 image if memory
capacity parmits. (Sea page B.)

B-4 Change range to 50 nm. Mo
dods accumulata since no thunder-
storms are within 85 nm of tha air-
craft. Use a closer range for betiar
dafinition of got clustars within the
Inner circle. Radial Sprizad on longar
ranges will nob necessarily appear
oncloser range saitings



C-1 Dizplay shows weak thundar-
sbarm at 1:00, aboul 100 Am Trom
aircraft, and severe thunderstorm at
5:30, apoul 150 rim away, Fawar dols
and less radial spread at the kocation
of the 1200 thunderstarm indicaie a
legear rate of socurrgnca. bence, 8
weakar thundarsiorm

C=2 Turn power/mode switch to

FWD." Mo change in range. Within
aiout four minuies, all dots disap-
pear from the 530 thunderstorm
SINCE it s now out of range. Thiweakar
thunderstorm at 1:00 is mapped
ingrealter detail since all 256 daois
are available for activity inthe
torward 1807

C-3F Change range salection swilch
ta 100 nm. Turn powerrode switch
beck to "OM" b restore 3607 view
Dizplay indicates forward thunder-
Storm nose at 2230, cenbered about
&5 nm from aireralt, Increassed rate
ol accurrence and redial spraad now
ndicate moderate inbensity. (530
thunderstorm is beyond 100 nm
range and does not appesar. )

C=4 Aircraft has fiown past thunder-
storm ectivity. Thunderstorm ore-
wiously at 2:30 now appears at 4:30
about 80 nm away. The rangi selec-
tor can be changed to a longar range
at any lime o get an overviesw of
thunderstorm activity. (See page 8,

1



D=1 With range setat 200 nm, two
moderate thunderslorms appear, gt
11:30 and 12:30. Each is approwxi-
mabely 25 to 30 nm wide. Each is
cantered aboul B0 am from aircraft.
Redial sprésd from aach indicates
both are of moderate intensity
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D=2 Switch to 100 nm range for
batter definition of both thunder-
glorms. Airgraft has not moved signi-
ficantly from D-1 to D=2, Dot clusters
meR cping of 40 b0 45 nm betwean
the twa thunderstoms. |Each seg-
ment at tha auter gircle indicates
about one-half the selacted range. )
(Seepage 3.

D-3 Range salection switch is
furmed 1o S0 nm. Aircrall has
traveled about 50 miles since D-2
The thunderstorms display fawer
dots on closar ranges. This does not
necessarily mean decreased inten-
sify. The thunderstorms are sthill
gbout 40 12 45 nvm apart, aach is still
25 to 30 nm wide. Bath thender-
sborma are canterad about 45 nm
from the gircrall.

D-4 ‘With range still setat 50 nm. |
the thunderstorms now appear at

8:30 and 2:30, still abaut 40 to 45 nm
apart. The thundersborm mapging
display indicates each thundersiarm

s about 25 nm from the aircrafi



D=5 Range selection switch is
turned to 25 nm. Thundarstorm acti-
vity now appears atl 9:00 and 3:00,
sach centarsd about 25 nm fram the
gircraft. The thunderstorms display
Tewesr dals on the ghorber range, but
hawe not decraasad in intangity.

(It is ol always sale fo pass this
close to thundersborma.]

d-*"ﬁa\“‘

e

E-1 Range selaction switch is set

at 100 nm. Modarabe thwnderstorm
is indicated at 12:00. about 90 nm

from the aircraft. Whiks the alrcraft
appears 10 be flying direcily towierd
the thunderstorm, the airspace dia-
gram indicabes that the aircralt has

a left crab angle for wind cormeclion.

[ is imporiant o be awara of wing-
correction angle.]

P I= EIEERD (AR
e 1 1iH

E-2 The aircrall maintains heading

whilet appraaching the thundarstorm,

The cluster of dots now appears &t
11200, centered about 75 nm frarm
lhe a@ircraft. The thundarstorm con-
tinwes bo be mappad (0 relation b
aireraft heading, not ground rack

s
| JV

E-3 The thundarsiorm, now can-
tered about B0 nm from the aircraft,
appears al 9:00 aa the display dus
to wind-correction angle, aven
though the gircralt hes already
piassed the thundersiormm,
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F-1 With range satat 200 nirm, bava
sevire thundgrstorms appsar almost
as one cluster of dots off the nose
ot thie sircralt, centered aboul 180 nm
away. b sescond cluster ab 8:30 indi-
catas a system which containg several
sevare thundarstonns, ThunderElorn
conditions change rapidly. A«oid
premature judgment when thundear-
Storms are mapped razar the outer
circle an thee 200 nm range

14

F-2 'With the range still set at

200 nm, the aircratt has maintained
its original heading and progressed
absoul 100 Arm, The two thundgr-
storma off the nose of the aircrai
appear virtwally as oné. The ling of
severi thundarsforms praviousty at
9:30 now appears at 8:30

F:3 The range selaction switch is
turnad to the 100 nm range b show
greater detail of the thunderstorms
The thundarstorms off the nose of
the aircraft now appear as two sapar-
ate thunderstorms. The ling of thun-
dersiorms at B:30 remains intense,

F-4 The power/made swilch is now
turned o “FWD" for greater detail
The thundarstorms at 8:30 gredually
disappaar. The sevarse thunderstorm
at 11:30 s cenlerad about 90 nm
Iraam thie aircratt, Tha thunderstorm
at 12:15 is also aboul B0 Am away.
Mapping information is now suifi=
cienl o choose a route around the
thunderstorms. | NOTE: F-2, F-3 and
F-4 occur gver a short distancs. )



wirgradt turns b thie right bo

1 the thunderstorms, Whan
3 completed, push “CLR™
1 Sareden will map the rnew
f thundarstorm activity
vihe gircraft haeding. When
f FANQES can be uwsed, mone
erisions can be mada to
around thundarstorms

F-8 The aircraft maintains its hasd-
g arcund the thunderstorms which
are about 50 nm sy, The lange

numbssr of dots from the two thunder-
stormas to the lelt ol the aircrall track
indicate continued sevens inlensily.

F=7 The range selection switch is
turned to 50 nm, The powar/moda
swiich is turmed back o "OM" to
resbore 360~ vienw. The aircrall is
passing tha thunderstorms while
maintaining at leest 25 nm from
each. Mo nesd 1o gwilch 1o ihae 25
nm ranga sinca the thunderstorms
are more than 25 nm away.

b B
-]

B
| R

F=B Tha aircraft turms ket to return
10 118 original coursa. Whan the [urmn
i cormplibe, tern the range selection
switch to 100 nm. All thunderstorm
actisiby 1= rowy Danind the aircratt.
Mo meny thunderstorm aclivily ap-
pears angad of the airgraft, Switch
10 thia 200 nm rangs for an overview
ol possible new thundearstormm .EL"'l.i'-'i!:,'.
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MODEL WX-10A SP ICATIONS PARTS AND SERVICE WARRANTY
Proven technology.

Improved definition.

Input vollage 10-30v DC i4 We stand behind the

‘I;n;-;ar requirement gi u_:q:gan i materials and workmanship
BCTeen Size i dia = " . 1

Operating range Switch-selectable — = of 3M “Storm = EFSIEIHE.

IM “Stormscope” Weather Mapping Systems are
warranted against defects in materials and work-
manship for one year from the date of ariginal
installation. 3M's obligaticn is limited to the
repair or replacement, at 3M's option, of products

25,50, 100, 200 nm
Max range— 220 nm

Operating azimuth ~ Mormal—3&0°
Forward mode— 1809

wﬂzﬁ?uter-pmc&ssm =4 Which prove to be defective during the warranty
with tray 3.3 b (2.4 kg) = Period. Mo other warranty is expressed or implied. =
Digplay with tray 3.010b41.4 kg) = SM is not liable for consequential damages. =
Antanna 2.01b (0.8 kg) NOTE: Warranty protection is assured anly when =
Total 10.3 b (4.7 kg) - installed by an authorized 3 “Stormscope” =
Systems dealer.
Dimensions
Computer-processar 225 inx 763 inx 12900
(5.7 cm % 19.4 cm x 328 cm)
Display 319inx3.19inx9.22in
[B.1emx&1cmx23.4cm)
Antenng 1.300n x 5.00in x 8.50 in

{(33emx 127 cmx 241 cm)

L5-REE O | Fad 30 SCupyright 1994 3 Lifro in LA wits 36l attest plates, T a8 peooting syatema.

aM Stormscope”
‘Weather Mapping Systems
Aviation Safety Systems/3IMm

6530 Singletree Drive, Columbus, OH 43229
{614) BAS-3310
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