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Angle of attack indicator was one of
the few instruments installed on the
Wright brothers’ first airplane. The
Wrights certainly must have thought
the ADA instrument provided impor-
tant flight management information
for the pilot and 5o does Rooul Costro,
He has it installed on the curment
Marcor flagship, the Falcon 20, and
will be aboard the recently acquired
Guitsiream Il which Is now under-
going culfitling at Page-Gulistiream
al SAT.

HEN ife hirsl commercial jeis weon
pul i oparalion some yaars ago. a
aray beard airline captain was 1o ba rabed
on g TOT. As part of the ol the FAA in-
spactor asked the caplain to ball him the
wing span and length of the fusslage. The
caplan metoried: "l cont wan? 1o bulkd &
box for that airplane, | just want b iy L
During the enangy debacks. (hemd was 4
meuititsse of arnclés on how o fl!.l' 1he Bird
ard save fuel, most of them rather eredibe
In reading tha artickas, | el pomathing lios
the girlang caplam | don't wanl o -ﬂﬂﬂll:l'l
an asrplane, | jwst wanl o ||5I' o &5 @ffi-
csently as possible, Angle of attackand LD
max play & very impartant part in oblaining
the best periormance (rom an aloplane and
pvery jot pilot should hawo an maghl inks
angle of ailack and ||"."I'!l'-ﬁn Fabis. Bul, hen
1o g0 abouwt this in everpdsy lile wilhouwt
your Hewetl-Fackard HP-45 calzulalor?
Whike fying DC-33 and Twan Bépches, |
il that there should be something Delter
than iho mirspood ndicalor bo fly oo air-
plane,. Sa at thal me, we installed a Safe
Flight anghe of attack indicator. Althaugh
thalr raregr Of this earty insbrument was lim-

itexd, wd Igarrid fhat i was ideal for operat-
ing into short Gelds and i gave some re-
qurad indicatons in esent of angine oul
flight.

Az we enbered the jet age, | hunted foran
anghe of attack system that could be weed
a5 a tool 1o franslate engunsanng infomma-
tion, as practically as possible, o & despiany
mode ko be used by fight crews B obtain
Macimum parfonmanca (rom e adncralt
within usable approsimations

Understanding Angle of Attack
Infarmatian

Marny ssrodynamic conddions exisd a
wanous angles of anack in an airplans. Tha
conditions of stall, low speed bufiel onset,
anding approach, takeot, mas rangs, max
endurancs, o, oocuf at apacihie values af
vt coellicsant and COnSaqueniiy at specihc
angles of altack, Thus, an instremaent o
indicabe anghi of allack becomes an in-
valuable aid 1o the pilod. Al high angles of
nftock BoCusyld airapoed indicaliona are
difficull dise 10 potiion eras. An angle of
attack indicalor can be a great aid at high
anghes of attack. O greal advartage is the



tact thal the ALWA = nod attected Dy Qross
wiiight, bank angls, ioad lacior. speed or
dinidity altvheds. CL mas cocws al a po
city anghe of attack. A stall waming device
should be predicated on e function of
this critical angle of atlack. Airplana sia/ls
happan Bt Vanous aimpesds -:r-ependmg e i}
load lacior, gross waight, e, bul for a
particular configuration abways at tho samoe
angle of attack. Landing speeds ara usaeally
specilied at 1.3 above stall spead, approach
o landing will be made at specific values
of |l costticeant and thenefore, a1 particu-
lar angles of aitack, T proper approach
specd will be assured by maintmining the
proper angle of attack

Inopa that by now | have made my oot
that the angle of aRack ndcator Shoubd b
a fight irstrament B0 e nstalled and used
Ml 15 e airspied INAICHD" biCause allar
all, the pirspesd andicabor o asalful in de-
termining VA and 1o et you know whien 1o
put gear and flaps down alio o maintan
controller reguashed Speads and indica-
fiams of VMO and KIBAD, Wilh modihcations
an angie of aNack sysem should be able 1o
detenmirm WA speeds

Teledyne Avicscs indicuior reletences angle < aRack
hrough enise Mghl esveops for all sincrall n asy
Rgwiation. & i sysbem conts abouf SA000 unissislled.
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Parnel Planning the A0A System

Original glectronic SpEcilications on our
Faloon seven years ago included an angle
of attack system. S than we hive had
an opporfunity o évaluate and develop
mathods of how bo apoly i angle ol atlack
indications for bether aircrall perlormance.
Although the system cannot offer Vr
indication it can be ubed b0 oblain Dest
single engine parformance, best angle of
climb, max endurance, mac range, rofer-
ence spend. A can be seen 85 the artichs
progresses, the ADA indicabor is a safety
Instrument. With Nag compensation the
systern presents indicalions in all con-
figuirations

The system wa chese, manuiactured by
Tolodyna Avionics, consists of a proba
indicator and indexer—thesa ihams e
pilot becomes familiar with. interiace unif
provides compulation for mommaleng flap
compansation and outpul b drie Tlight
dimscior FAST/SLOW pointer

Frobe i installed at the proper aerody-
nambc position on the side of the fuselags.
AW indscator should be nstalled sdjscent
b the airspesd indicator as tha twd irdtu-
mienis are redated.

IndEoed 1% Des positioned al the vertex
of an Bososies triangle with ihe ond poinia
of %5 base being the conter of tha &i repssed
indicator and the cantar of the Might dinec-
tor. The indexer B the heads-up display
and should be very canafully placed soasto
b Sl Wil concaniraling an the instn-
miend panel T,

ACA Flight Procedures

Hers are some poinbers on flying &0A
First meganingful indication recefved afler
takeol is the max lift'drag pooiton (shown
in Figuna 2) at thie Seginning & the sesond
segment climb. Thia ks the best climb angle
and algo will ba the best position in the
gvent of angine failure since it will produce
el LB BTLATY ) CRChE rAE,

On the Faloon it B best 1o acoslerale 1o
the max range position for thie Climb welil
unable 10 masntain hal position Ecause
onging thows! curve sRars 1o 1latien. At this
point. powear ratio dictabes going back to
max LD rato indication, I ralio indicaticn
cannct e maintained the first slep of the
climb has been reached and it 5 DEst 1O
|| SLIL. WWmad the Dol indicales slight-
by beyond max range with the st os
specifed in tha Flight manusl tor that a8-
jude and temperatuns, e sacand step of
the clinb can ba indsrted and S0 on unbil
tha prefermed alitude has been reached. To
oblan bést range kepp fdjushing powar 1o
HLEy i 1he MAR rangs poeienn

Maul. Mi.Hr
Specilic Rangs Lba. of Fual/Hr

Continuing our hypothatical 1kght, et us
azsyme thal as the destination i3 neansd
ATC requoats o hoid, The pilol wary srmply
adjests the powes bevers 1o place the ADA
on tha mdsd e Fance positon stating the
higid

Ay
INDICATOR

ANGLE
aF
AT TALK

INDEXER FLIGHT-DIRECTOR
FAST-SLOW

Approach vary slow, AQA very high, lange
correction necessary,
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Approach very fasi, ADA very low, large
corraclion nacassary



MAXIMUMLIFT'DRAG RATIO

This referance, usable in the clean con-
figuration, places the aircraft at its best
encurante point as well as the best
climb angle and best glide angle

LOW SPEED BUFFET ONSET

Low speed bulfel will oocur at this re-
terence. Provides visual stall warning

STALL 1.0

This indication on the dial is stall and s
defined by the aircraft flight manual
This poant is valid for all flap configura-
tions. 100% of the available lift has been
used

MAXIMUIM RANGE

This reference provides the pilot with
an approsimate point where he can ob-
tan the masimum disiance per pound
Ol Tl

Specific Endurancs
Flighr Hirs. /Hr
Lbrs. of Fuel/Hr.

AZ e 1807 turni & machs if is noticed that
thié pointer falls below the max enduranca
poOSition and the gnoen l:'UU{IrIﬂl.Il Appears
on tha ndexer ||'H:|||.'-H1l'|g that oplmum
hold speed is being maintaired. As the
gacisnd 1807 turn i mads the red chavron
appears indicating that a comection s
mecessany and some thrust has o be ap-
plied fo maintain the optimum angle
Sheuld the engines decide to flame oul at
this timeg the minkmnum Bngha of descan
would be oblained at the LD max position
providing the max glide distance. Engines
back in cparation the flight is reswmed as
planned bart ATC requests fo pass & certain
point at & low altitsde 1o inbercept the ILS,
the air brakes have 1o be deployed and 15°
flaps used o reduce speed and comply
with tha altiteds request. Bocauss of the
sudden increass in cockpit work oad e
15 no hime 1o compula tha minimem as-
Erspp] for the oresart mnhguraﬂ-nn ard
gross wekght bul by looking ail the indexir
i s found that the resd chéwnon i wisibie
MehCaling a Slow Condiltkan Ag fhe air
orakes are slowed the grean dowghnul ap-
pears. | am illusteating that the incexer
ragdily becomes a very valuable heads-up
display that can keap the pilotout ol irouble.

Localizer 19 I"ITE-I'-EE-[}'IEd and the ADE
pointer i af max lift'drag position Glide-
Slopss broormees alive and Tl laps and land-
ing goar are roquested Tor lending oon-
figuratan Polnler on the ADA ndcator =
broughl back 1o the apgrodach relerdnca,
amber chivron appears and then Bha groen
doughnut indicating proper VAEF speed s
degplayed. As vsual contact s made the
proper ral speed s maiflaessd with hea in-
dexor. As wib pass tho throshold snd o slight
flare is mado tha red choevron will appaar
but a5 the aicraft enters grownd effect the
grasen doughnut prevals and the landing =
made, In lurbulence 11 5 advisable b main-
Eain the Qresen ﬂﬂuqﬂﬂul and the amber
chewron showing undil in ground efect,
This requircs some oonoonbration but 4
caen bap cloinas

Tha small @ts appesr 8 rum oul o Pl
before lakeot!, bul &5 the fisght progresses
and the power bevers are pulled bacs 19
mainktan e man rangs endication, I Spems
Tha! fuel ks Dasing progduced

I really became interesied in the angle of
attack mdcator when | read a lottor in the
advica 10 tha lowslam coliemne. Tha lathar
wiant scmathing like this

“Dear Doctor C: 1 was fiying over my
hnusaand;awthemuﬂ:mangn inaide. | kaph
Cancang Dun P ] G CoemE oul. | L 2 hEd
my burns o that | finally spun in. Fortunately
| wegs nofd sovigusly e, What shall | dg,
Dactor? Spned Spun I’

Reply was: "Dear Spun I Ge! an angle
of attack indecalor. Signed. Doctar C.° =%



