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text & photos by Sparky Imeson

My alr pawl Wi o8 Cesana 180 throujghoul the ionivessem
Rocky Mowntakn region, and many of my destinations. ine
st strips ar high alides with challenging apgeonches
Though 1 aften se and malinaln o ghved alferall anlinsde o
sl -Neld approaches, cross-checked by the alrspesd indica

ior, U inee Inclication ol how close an adrcrall i bo a siall is real-

Iy dhue anghe of amacke It ny previous caneer, | New o Chaton X

for 2000 howirs and learned Grsthand the valoe of an angle of

annck (ADA) indicaios, So when | récelved an Alpha Sysiems

A, fear Chiristrmas from mry (kend Gary MeDonabd, [ was anxlous

10 g0 oul and play with this new oy

The Citation X has o iree angle-ol-aack indicator devel-

oped by Leonord Creetws af Safe Flight |nsmument

Cowpa. 1 18 timaluable in proavicing the speed o iy

wider vanous condidons, especially in a wind

shear sltatbon. It B amech betier than walting

for e stick puesher sciivation kal oocurs

automaticaly when the abrplanke 15 close o

stalling. Hewewver, there 18 no wiy 16 jus-

iy the oost of this ADA indicaor inoa

light single-engire alrplane,

Morgan Gurdan Huntingten  devel-

aped an  alberative, mohe ecoromical

melhcd that  Indirectly calculates i

angle of attack by measuring differential

pressane at two locatlons. The not-gulie-

ravo-poundd Alpha Sysiems ADA syspem inedi-

cates “Nf reserve” on o gaugpe i the cockpit

Slrce i uses i probe thisd is simillar 8o 8 blade

i paliod mudse with o Porwiird s alt poct, 18 1S

more correctly called a pressans-dl fleremial indlcaior.

From mwy poli of view, It s an afforclable angle-ol-aftack

Indicalor because differents] pressere equales proporionally Lo

angle ol attnck.

a Systems
Lift Reserve
Indicgator

My 1975 Cessinn 180) has been modiBed wikh e ﬁ.r.:lhtlu-m
STOL leaching edge cull and Micro Amodynamics vomex genorslon
Ir salis aroaind 45 mph indicased airspesd when operating @ Hght
wlglis mil sround BG fph ldicaed by s G0-degnee bank 6l ghoss
wirlghi. Regarcdiess of the Night condition, the wing always salls ot
ihe sarne anghe of siack. [he shon-Helkd approach alrspeed mus be
[ wiilh @ DulBer Dt e stall spesed sl 1he appooach speed
i proadde sulficient alf oongnol to fare and complete the landing
The amount of budler is a funation of pilod kil snd prevailing con-
ditkens (especially gustis/nrbubence). 5o pllots are proficient and
hanve that warm, hurey feeling when Dving ar L1 Vs, while others

will iy s 1.3 Ve, which & probably okay i there B a long
rusviny available, [n sy case, the uller s meally & "
reserve,” thal s mode importas than sdding “%"
rgaly 10 the sl speed, [T you adjust your Ming
i alwiays appeoach & 8 gheen U reserve, you
will be able o consistenty Ty o shon-feld
approach with prediciable  performance,
elimbrating e Moa durng de Mane, s
aaicl Every tme, regandiess of te weight of
the mirplane, the cenler of graviy. the llap
seliing. of lhe density abbucde,  An
approsch during  wrbalent, gusty coredi-
o Wil couse the ncicated alrspeed oo
jurmip arcund. Hotber than wadclibng the atr
spiss] hary, you can see el resene
change, and tis gives o benes incicaion of

hodw clode 1o the edge you ane (iying

Installation
[he Alplsa Systens brueallation mameal calls for four
o el howurs for the complete indall. My Cessna 180
Instadlanbon was complebed oo Hithe over two hours The only
thme consumbng part was stringlng two 108 inch hard plastic tubes
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fand & | 4-gauge wise for the bber nesia)la-
than of a heating element) from the probe
in the oter wing o the cockpdl anea.

The eallbration did not requiie any com-
plex seps of special equipment; B just
recuiired flying, The bilacle & inldally sdjuss-
ed iooa M-degree anghe. Callbesibon s ihen
dione |0 Mighe by ransiboning (o slow Night
ot mindmum contollnble airspeed wmiil the
vernibcal insilicator shons p 2ero rate
al elimb or desceid. The ohiect of this
exercise 15 1o have the needle align on the
mark between the red and whine ares. This
deermines what s called the “Fero Lift
Reserve.” I the needle is too far in the
white, move e probe fenvard sl one
degree for each Incremem i & off, i 's
e far 1o the ped, move the peobe afl. Cne
ar oo flighis should be all thai you need
o gt Wsirurment calilsied,

Using the Indicator

Thee AQA Indicaior s divided o Qwee
arcs; the miel e w0 show danger oF af least
ciution, the white ae [or manewuvering,
and e green are thal Alpha Systemns calls
an mrea with “buckets of 1"

The jumcrure of ithe ped and white anes on
ihe Alpha Systens AQA  jepresents (he

in turbulenee oF gusty wind con-
ihis podnd afler an engine (il

trereise it ange ol atmsch or
meclucton In power withoud
lverig, the nose will consse
thie alrplane 1o begin to sink
hlonvingg fariber inio the el arc

Point A i the measlmeoemn 1%
o Toent nght bisfore stalt
Paint B, TH% of LDy,
nepresents e minimum snk

wpoet: Poand C B LDy

ithe sinll lpselll The smound that the needls
moves i the red wone depends on the
mike and model of aberall. The Cessna
wing will allow dwe eedle o move lower
inio this arc befone stalling than some other
alrplanes, Also, the application of (ags may
change this inclicatbon sinoe you ane effec-
itvehy changing the cheoed of he wing.

The white are i the Al
Making a shon-field appeosch o landing
with the needle bxdicating (n the lowes
while are range means eie will be imul-
Tdent ineritn remaining o case floating
afier the rransiiion from the approsch sil-
e o the landing aninade. This gusan-
s e shomesi landing distance. Using ihe
sl method for landing—ihat 15 using an
aliming podnt on the alrstrig—and malnain-
ing mn mirspeed 10 the while e will con-
shsterilly result a8 souchdoen witlidn aboat
A0 fewt of the séming palnt. The jJunciure of
the white and gheen ares 5 whers o
otk this best rale-ol-climb speeed.

The nesdle indicates in i green sre
during normal Hgh.

A chan afl the drag curve shows e 1048l
drag is comprised of parasie drag (rom ai
friction, and induced drag restibifng from
il being produced. Induced drag varies
inversely with the squane af the almpesd.
If i spesedd s cut in hall. the Induced diag
quadniples. This is ihe opposile of the cre-

ation of parasiie drag. which vafies poo-

portonally 1o ihe squere of the alrspeed.
Suppose the pilot of & Cessnn 180 an

approach 10 an Al sees he B Below the
desived glicde path. The first reaction & o

pull beack on the conrol whesl 1o extend
ihe glide. When operating on the backside
af the dag curve, ihis does ot amest ihe
rale of cdescent; e, il increases the stk

The coffeel responss goes Agalnst your
grain; you meed 1o lower the nose slightly
anid increase (he power. Onihe “backsikde,”

DRAG CURVE



It Is Emportan o plich o alspeed and
power o alifude (or mie of descent), I
power s unavailabde (such as after an
eriglne fallse or inoa sailplane], you muisi
e the nose 0 Increase (he airspeecd
and peduce the mie of descent,

Assume ihe pllot did not make ihe oor-
el mesponse ael condnees o approach
the manvway with the airspeed oo show and
wiih the increased sink mie. LUpon arrival ai
the fMare poini. the wiing 5 unatde 10 gen
erate sulficient 1A, and the pllot working
with a Bmited amosni of elevnsnr mowe
metit, finds that when he pulls back an the
conirod wheel, the nose dots not come up
and the descent s not amesied, Uncor this
clrcumstanoe, there 1s not encigh powes
avallable, even with full ihrosibe, 1o sop the
sipk anl make a safe landing,

=4
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Leadlng Edge of Win
Tubing to cockpit %
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THE AIRPLANE TOUCHED THE RUNWAY LIKE A
BUTTERFLY WITH SORE FEET AND STAYED FIRMLY
ON THE GROUND. NO FLOAT, NO BOUNCE.

Flight Test Results

The ADA provides safery. 1 shows the
proper indications with and withouwi Maps
exiended for the best angle of climb, the
b=t rate of climb, the mindmuorn sink spesed,
nnd the masdrmem endurmance spoed.

Hirw' chow=s (1 cho this? The wing Nkes on
angle of amack, noi alrspesd. To confirm
tlant the instrument really works, 1 flew ai
e B reserve and performed & forwared
slip 1o the lefi. The needle meved aboul
theee bsorements do the ed sone. The
same oecurmied with o slip o By righ

Ag firsd | chooughi It might meact simibar o
an abrplane such a5 o Cessna 150 that has
the static vent on only aone side of the hese-
lage=. Sllp tovwnrd thee statlc vers while malbn-
taining fher =ame glide anitode and the ndi
cated atrspiesd deceases aboul [0 koo,
slip away from the veni amd e Indicaed
alrspeed bxorenses about 10 knots. Bt the
AN dow=sn| s foe B memnneer, |t scioal-
Iy shiras that & forward slip n cldser direc-
than s effecitve n redocing 1t resuliing n
an incresessd sink rale and ncdicaiing a 16
reserve diminishing sovard the red mone.

| was a linke skepticad when | staemed my
first ppgeroach using the ADA. fying & 2ero
il reserve. Alithough §was a8 Hght welght,
| weas corain the | would e o of eleva-
tor control| diering the fare and encounier 4
Boaimee of of leoast o solid ardval, dose 15 dwe
b drllicated almspesd on apposche [ did-
it happen. The alrplane iowdlsd ibe o
winy like o bumerfly with sore food and
sty Niemly om the groumd. No flloak, no
bisnce.  Adding 360 pounds of fuel,
mechariic’s wools, sievival equipmend, and
aiher gear fnerensed the welght abo S
oty The next approoch st zeso 1
miserve tesulied oo Idgher melbcased ale-
spesd on approach wilh sulficient slevaior
auihority o flaee witoul foadrg. and again
the pirplane s solidly on e ground.

There 15 0 misconceplion wbou il
FAA's mecommended 13 Vin shean-feld
approach speed, This speed B used for
manemverng 1 5 nod the speed 1o be
wed for the “over-the-fence™  arrival
Those wha have msmkenly used 1.3 Y
Tinad 1heey can't get e plane dioswn on i
mamway. So wiat is the proger speed?

Irnstallation aff This Alpha Sydtams ALA s
simgibe; mount the probe 0o wing paene|
sbringgy tulsing from the probsas o tho cockpl

nind mmoaard the indicolor

F'd Nke o ihink dhai with neady 20,000
oars of Aighit tine hal | can jumg inlo any
pirploeee and “feel” the spesd o use for @
slvouri-fiedd lancting. That doesn't happen.

In an wnfamiliar abplane, | used o
determbne the mimimum speed-io-lly for a
shon backeouniry absirip. based on the
current welght and CG, by stalling ihe i
plane. By showdy decreasing the nispsed
with the power off in landing configurs-
tion untll ke siall, you will obain the adr-
speed o wihich you add 10 @ 15 pereent
for the indicated “over-the-fence” spesed. It
My be necessary o repeal this prooess
alter Mysng for awliile upon scheal Bt
aneshesr short serip. sbce the wedghi of the
pirplane changes sith the fuel bum,
wehibcly, it chamges ihie stall speed

Using the Chamer's Manmueal or Pllos
Operating Hafbook o determine the
exmet approach speed for the shoe-field
landing doesn’t seem o work. Alrcraft
maniifacherers, because of the meal possi-
bidiny of Hrigaion, pad the numbers 1o pre-
vent a pllor from getiing 1oo slow. | guess
iy choat readize thot this eould eoncely
ably lesd 10 ligation “in thie reverse” since
tlwe nbrplae may fog during ihe lanciing
arcl, o @ ene-way stdp, the only opllon
pvilnbde | to run off the amway.

Protwalbly for ibwe esperienced plon ihe
AOW, indicathon sliould e one oF o libone
rreents phowe the 2ero I8 eserve when oon-
ducting a shon-feld kaling. Alber gaining
experience and confidence. the appnosdh
ey bwe Mo &l the bobom of te while se.
bt b prepared io add power during ihe
Flnre s rrake the elevatorn inome effective.

The ADA & vaduable during shorr-field
takerdTs as well. Just before the needie
rises jevwemnd the sero 1l reserve, mobale the
nifplane. As soon as the necdle ndicates
eera [ reserve, climb. This 1s ihe best
angle-ol-climl speed lor whatewer eonfig-
uraion of welght, center ol gravity, Nags,
ol ddenaity althode.
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RATHER THAN WATCHING THE AIRSPEED VARY,
YOU CAN SEE THE LIFT RESERVE CHANGE, AND
THIS GIVES A BETTER INDICATION OF HOW
CLOSE TO THE EDGE YOU ARE FLYING.

Is It Worth It?

et Abplua Systerms ADA B anilly padge
I jusst sits thwe and does s job, No ebectri
cal posver s reqquired {except for eleoironic
display anits of oplional peobe hest), B
allows vou 1o approach af e rEEmam
speed] (or backoouniny operations withow
gtk imo mouble. and wihow poning

o [orce your backpround,  education,
knowledge, mining. experience, exception
ol piloting skilks, and the oien ehishoe “seat
of-dhe-panis feel for your atrplane, A mene
plance at the irssmement confirms. imeedi
ey that you ane extaciing the masximmem
peerfioermance from the almplans, whether it
b tnkeodl, moneuvering. or lnnding

The majoricy of general wistkon acch
dednts oorur during the mkesdl and lnnaiing
phases of fhght, followed closely by
ARy eriig ﬂlqéﬁﬂ An  anple-of-seack
Inelicator may go & ong way In prevening
tsese iypes of acckdenis. Alrlines and oo
poraie adrerafl have had the angle-of-prisck
Irelicator svallable for vears. Now peteral
avintion has an alfosdable indicatcr. 11 you
grt Inbo & tghvt spol, you hevee e med-
maum perlormanoe mmedismely avallable
with a glance at the Alpha Sysiem AOA

Y whini does ihe ’I.'i.ha Cvadems ALIA
dof Everviliing an angle-of-stmck 1ndicaio
will do... at o froction of the cost. The
merhinndeal undi ras SHED amil B omsmis-
tactured by DepoiSiar, Inc., Ramsey, Minn
i & markcted os e “Alpha Sysicms
AOAT (10T J0E-BRAS o [BTTY 571-37T0.
v, alpfumspaderimao oo, B

Barn and ralved In fackson, Wyo
Spanky Imeson has been Mving in the
amotiialns since fe began Mylng N
fthers -3 Cub snd Cossna 205 In 15966
He recelved the FAA Northivest Roghon's
Flighy frstevreior of Hae Year awand in
1874, 1878 amnd 1585 and is the awior
of /8 aviatlen books, including  the
Mountain Flving Bible, Ao bas Sown maick
af s pearly S0 bowes e senall ailr-
planes fn the mountains. Today, e pro-
vides npurrialn Mvfng Instruction  and
TANS A e faxd servio® e FIEIor @i
parts arsd oul-of-the-way backooumniny des-
dirvathoay i1 s Cessna 180

B0« MAARCHIAPEIL 300T + BLOT GETAWAYS



