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ABBREVIATIONS

I t o  fo l lowing abbreviations are  used i n  t h i s  publ icat ion:

agl a b o v e  ground leve l
ANRPG a i r  naut ical  p i l e s  per  gal lon
AC a l t e r n a t i n g  current
A/C a i r c r a f t
ACR7 A p p r o a c h  Control Radar Mk 7
ASI A i r s p e e d  Indicator
BCH B r e a k  Of f  Height
CtTC c o n t r o l l e d  deeoent through cloud
CL c o e f f i c i e n t  o f  l i f t
DI D i r e c t i o n  Indicator
DF D i r e c t i o n  Finding
DL D a t a  Link (Taman)
DR D e a d  Reckoning
ETA e s t i m a t e d  t ime o f  a r r i v a l
FIS F l i g h t  Instrument System
FL F l i g h t  Level

f t  f e e t
f t  p e r  min f e e t  per  minute
I n n  F e e l  Trim Posit ion Indicator
PTS F l y i n g  Training School
OCA G r o u n d  Controlled Approach
HP h i g h  pressure
IAS i n d i o s t e d  airspeed
ICAR I n t e r n a t i o n a l  Convention o f  Aeronautical Navigation
I F  i n s t r u m e n t  f i l i n g
ILS I n s t r u m e n t  Landing System
IRO I n s t r u m e n t  Meteorological Conditions
INN I n d i c a t e d  inch No
JPT j e t  p ipe  temperature
LP l o w  pressure

mach
NW m a c h  number
mm n a u t i c a l  mi le
PRL P r e s s u r e  Ratio L imi ter

(v) (Vas 19,  Nor  77 )



•

q d y n a m i c  pressure ( IAS)

0.121

QER Q  Cods signals

QNH
rpm r e v o l u t i o n s  per  minute
RT r a d i o  telephone
SFC S p e o i f i o  F u e l  Consumption

Standard Warning System
Paean T a c t i c a l  A i r  Navigation System (ART 18059)

TAP T e r m i n a l  Approach Procedures
TAS t r u e  airspeed
TPI t a i l  plane posit ion indicator
UDF u l t r a h i g h  frequency di rect ion f ind ing
UHF u l t r a h i g h  frequency
WIC V i s u a l  Petcorological Conditions
VSI V o r t i c a l  Speed Indicator
W/V w i n d  ve loc i ty

(vs)
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FLYING INSTRUCTOR'S HANDBOOK

GNAT T ME 1

INTRODUCTION

1. T h i s  handbook aims t o  be a  comprehensive guide t o  the  inexperienced
Gnat ins t ruc tor  and an aide memoirs t o  the  experienced. I t  i n  w r i t t e n
with the  assumption tha t  t h e  user i s  a  competent Gnat p i l o t  who i s
f a m i l i a r  wi th  AP3456 and P i l o t ' s  Notes f o r  the  a i r c r a f t ,  and has completed
a recognised instructors '  course. T h e  handbook indicates the  important
points which should be emphasized during an exercise,  out l ines  possible
d i f f i c u l t i e s  and suggests a  log ica l  method o f  presentation o f  an exercise.
The Inst ruct iona l  Guide provides the  information on the  sequence o f  the
A i r  Exercise, and should always be studied before general  discussion on
the exercise w i th  a  student. P a r t i c u l a r  reference should be made t o  t h a t
section headed "During Pl ight"  and the A i r  Exercise, before  the  f i n a l
p r e - f l i g h t  b r i e f i n g  i e  given.

2. T h e  inexperienced instructor  w i l l  have no standard by which t o
ledge the  progress o f  hie  student and w i l l  f requent ly  require guidance on
the best way o f  approaching his task .  R e  must be  constantly aware t h a t
i t  i s  h i e  respons ib i l i ty  t o  t r a i n  a  p i l o t  who i e  w e l l  versed i n  general
f l y ing ,  who i s  capable o f  c lear  thought and act ion and who has r e a l
enthusiasm f o r  his  f l y i n g .  T o  t h i s  end there are  some general  ru les  which,
i f  consoientiously applied, w i l l  provids.a sound foundation on which t o
base advanced instruct ion.

CAMERAL RUL1E3

3. L e a r n i n g  to  f l y  consists o f  accumulating a  store  o f  knowledge and
s k i l l .  E x e r c i s e s  a re  explained, demonstrated, and practised u n t i l  the
student i s  ab le  t o  react  quickly  and i n s t i n c t i v e l y  t o  ordinary problems
without having to  resor t  t o  laborious elementary reasoning the solut ions
being provided from the fend o f  ready answers which has been accumulated
through experience. T h i s  pr inc ip le  a lso  appl ies t o  most o ther  forms o f
pract ica l  t ra in ing ,  b u t  since f l y i n g  demands quick th ink ing from the  o u t -
set the  student must be especia l ly  f ree  t o  concentrate on h is  t a s k .  H e
must be made t o  f e e l  t h a t  he i s  subject t o  &benevolent type o f  d isc ip l ine
in  congenial surrounding:, and everything possible must be done t o  remove
discomforts, doubts and extraneous worr ies.  T h e  wise ins t ruc tor  w i l l
readi ly  appreciate t h a t  care fu l  a t tent ion  t o  the  comfort and welfare o f
hie student w i l l  be amply rewarded by t rus t  and respect and t h a t  grea ter
recept iv i ty  t o  inst ruct ion  w i l l  be achieved.

4.  T h e  a r t  o f  inst ruct ing  i s  l a r g e l y  acquired through pract ice and each
instructor  evolves a  technique tha t  i e  beet  su i ted  t o  h ie  ind iv idua l  person-
a l i t y .  Exper ience  has shown, however, t h a t  there  a r e  a  number o f  general
rules which should always be followed; t h e  most important a re  l i s t e d  below:

a .  P r e p a r a t i o n .  P r e p a r e  every lesson thoroughly so t h a t  you
know exact ly  what you have t o  teach and how you are  going t o  teach
i t .  S t u d y  the  aim o f  the exercise and keep i t  constant ly  i n  mind.

(TAL 19,  Mar  77)



b. I n t e r e s t .  M a k e  t h e  exercise as in te res t ing  as possible and present
i t  as  a  s tep  towards t h e  ul t imate  goal by  def in ing i t s  object  and
stat ing i t s  operat ional  appl icat ion.

c. S t u d e n t  Comfort. S e e  t h a t  the  student i s  comfortable and cor rec t l y
equipped. A  l o t  o f  your valuable t ime w i l l  be wasted i f  you b r i e f  him
in a  draughty corner o r  i f  h ie  oxygen mask i s  each a  bad f i t  t h a t  he
cannot g ive  h i e  whole a t ten t ion  t o  the task  i n  the  a i r .

d. S p e e c h .  S p e a k  c l e a r l y  and del iberate ly;  keep your voice pitched up
and make sure t h a t  the  student can hear every word.

e. A c c u r a c y.  Demonstrations must be accurate t o  be convincing, and
the a i r c r a f t  must be doing what you say i t  i s  doing. B e  espec ia l ly  ca re -
f u l  before quoting speeds, heights o r  other set t ings,  and make aura t h a t
you are  i n  f a c t  using them.

f .  E x p l i c i t n e s s .  G i v e  the  student c l e a r  and precise instruct ions when
set t ing  him a  task;  h e  oannot make a  success o f  anything unless he knows
exactly what he i s  t o  do.

g. To l e r a n c e .  B e  pa t ien t  when the  student makes mistakes and remember
that he learns by  them. P u t  yourse l f  i n  h is  posi t ion and r e c a l l  t h e
d i f f i o u l t i e e  you  experienced when under t ra in ing .

h. S t u d e n t  A c t i v i t y.  K e e p  the student busy and l e t  him do aa much o f
the f l y i n g  as  possible.  H e  learns mostly by pract ice and you should
normally take over  t o  g ive  demonstrations, when he needs a  r e s t ,  o r  when
he obviously cannot cope wi th  a  s i tua t ion .

j .  I l l u s t r a t i o n s .  D u r i n g  discussions on the ground, make f u l l  use o f
diagrams, models and other  t r a i n i n g  aide.  A lways  have a  blackboard o r  a
ponoil and paper ava i lab le  f o r  indiv idual  b r i e f i n g  and make notes and
i l l u s t r a t i o n s .
Do not  bore the  student by  t r y i n g  to  wr i te  down everything you say but
show the important points ,  s o  t h a t  he can form a  mental p ic ture  o f  the
subjeot which w i l l  he lp  t o  impress i t  on his  memory. Q u o t e  examples and
analogies whenever possible,  espec ia l l y  i f  he f inds  a n  argument d i f f i c u l t
to fo l low,  b u t  be sure t h a t  they  can be correct ly  applied t o  the  cane i n
point.

k. P e r s o n a l  I n t e r e s t .  T a k e  every opportunity t o  t a l k  t o  your student
about h i e  work and progress. M a k e  yoursel f  approachable and d ispel  any
idea t h a t  i t  i s  improper t o  t a l k  "shop" out o f  working hours. I f  he
feels  t h a t  your  in te res t  i s  centred i n  him ra ther  than i n  the  j o b  he
w i l l  be  encouraged t o  greater  e f f o r t s  t o  please you.

1. S e l f -Analysis. Te a c h i n g  requires constant care on the  par t  o f  the
instructor.  M a k e  per iodical  reviews o f  year methods, espec ia l l y  your
treatment o f  ind iv idua l  students, and n a t i s f y y o u r e e l f  tha t  you are
working along the r i g h t  l i n e s .  R e a d  these notes over from time t o  t ime;
i t  i n  easy t o  overlook some points which might make your work much
easier.

5. J u s t  as the re  a re  ru les  which should be followed by instructors there
are e r ro rs  which must be  avoided. I t  i s  possible t o  avoid most o f  them by
using ordinary d iscret ion and common sense but a  few o f  the more common errors ,
often made wi th  the  best o f  intent ions,  a r e  worth mentioning.

(x)



a. Ve r b o s i t y.  N e v e r  t a l k  too much i n  the a i r .  P a t  over  the important
points and give the  student a  chance t o  absorb them; avo id  lengthy
explanations; note  the  points which require f u r t h e r  e lucidat ion and
&James them on the ground.

b. H y p e r c r i t i c i s m .  D o  not c r i t i c i s e  ovary s ingle  mistake your
student makes. Concentrate  i n i t i a l l y  on h is  major errors  and work your
way down to  the  minor ones as he improves. N e v e r  confine c r i t i c i s m  t o
mere fac tua l  indicat ions but  explain o r  analyse the  reasons f o r  mistakes
whenever possible.

o. S u b t e r f u g e .  N e v e r  t r y  t o  glee°  over o r  disguise your own mistakes;
the student i s  not  l i k e l y  t o  be taken i n  and w i l l  respect you f a r  more
i f  you admit an  er ror  and show haw i t  could have bean avoided.

d. O s t e n t a t i o n .  I t  i e  goad pol icy t o  whet t h e  student 's appet i te  f o r
f l y i n g  by  showing him what the  a i r c r a f t  can do i n  capable hands, b u t
ouch demonstrations must be kept w i th in  rowan .  E Ve n  the  moot enthne-
iaa t io  student can lose confidence i n  h is  ins t ruc tor  a f t e r  an i n t i m i d -
at ing o r  foolhardy exhibi t ion o f  t r i c k

e. P o s t -F l igh t  Neglect.  N e v e r  neglect t o  disuse the  f l i g h t  w i t h  the
student immediately a f t e r  the f l i g h t .  P o s t - f l i g h t  discussion gives an
opportunity t o  advise on any d i f f i c u l t i e s  w h i l e  they are  s t i l l  f r esh
in the  student's mind; i t  i s  a lso an important ind ica t ion  o f  the
instructor 's  i n t e r e s t ,  without which the  student may f o o l  t h a t  h i e
progress i s  o f  l i t t l e  consequence.

THE STUDENT

6.  A l l  students volunteer t o  l ea rn  to  f l y  and t h i s  i s  a  great  advantage
to the  ins t ruc to r.  D e s p i t e  t h e i r  undoubted enthusiaam, however, some students
are bound t o l e  el iminated i n  a  select ive system, and an unduly slow r a t e  o f
progress should always be regarded i n  the f i r s t  p laoe  as a  symptom o f  name
deep-rooted d i f f i c u l t y.  W h i l s t  students d i f f e r  so widely tha t  i t  i s  d i f f i c u l t
even t o  attempt t o  categorize them, some o f  the more common t r a i t s  out l ined
below may help the ins t ructor  t o  analyse ind iv idua l  student's shortcomings

a. O v e r -Confidence. A  conceited student o f ten  displays a  degree o f
confidence which i s  not  borne out by  h is  a b i l i t y .  T h e  ins t ruc to r  should
insist  re len t l ess ly  on a  high standard o f  accuracy and airmanship,
e n t i c i n g  a l l  imperfections i n  a  f i rm but  f a i r  manner so t h a t  t h e  student
in constantly aware o f  h is  shortcomings. A  more d i f f i c u l t  cane occasion-
a l l y  ar ises i n  which a  f ee l ing  o f  i n f e r i o r i t y  o r  insecur i ty  i s  cloaked
in an a t t i tude  o f  aggressiveness; t h e  subject may betray himself  by
nervous gestures o r  mannerisms when o f f  h ie  guard. T h i s  complex requires
careful handling since represeing the apparent over-confidence may only
aggravate the  cause.

b. U n d e r -Confidence. T h e  nervous, d i f f i d e n t  student  needs encourage-
ment. H o  tends t o  be extremely s e l f - c r i t i c a l  and becomes diecouraged
i f  not assured tha t  h i e  progress i s  normal. H e  shot ld  be praised f r e e l y
when doing wel l  and h is  mistakes should be explained c a r e f u l l y  without
undue r e f l e c t i o n  on h is  a b i l i t y.  C a r e  must bo taken i n  the a i r  t o  avoid
any signs o f  apprehension while he i s  i n  control  o f  the a i r o r a f t .

(TAL 19 ,  H a r r )



0 .  Forget fe lmeno.  B e e t  studento Pre get a g r e a t  deal  o f  e a t  they  are
taught and f a c t s  oust be i n s t i l l e d  by eassatent rev is ion .  O r d i n a r y  care-
inseam= o r  neglect mer i t  normal d i n c i p d i m m m y r e s ,  b u t  inutunsee o f
gannintAy pear memory are frequienstkle=nannteared. I f t e rga t fe l  students
should be made t o  take  a  very  act ive par t  darimgdemi ins t ruc t ian  and
should be c a l l e d  upon t o  recount = t h e  g rmae lumt  t h e y  have learned i n
the a i r .  F a u l t y  Cheek° akeald be corrected and the  atmdent wide t o
repeat t h e  correct  d r i l l  i n  i t s  e n t i r e t y ;  per iod ica l  and inc identa l  checks
ohauld be c a l l e d  ant  a l e m i l r t h e  otudent. a e c u t f e l  f l y i n g  cannot be
to lerated i n d e f i n i t e l y,  hunever,  and the student ahomld be warned tha t
the continuation o f  h is  t r a i n i n g  dependo c a b l e  laprovemsat i n  th in  respect .

d. I n c o n e i a t e n e y.  T h e  proccaa o f  l e a : m i n g l e  an i r r e g a l a r  one, and early
instructors a r e  discouraged when they f i n d  t h e i r  studento becoming s ta le
from t ime t o  t ime.  T h i s  i e  because the  mind can became eaturated wi th  new
ideas and the  student 's  r e c e p t i v i t y  often deteriorates u n t i l  the  f rock
information has been consolidated i n  h ie  memory. P l y i n g  Training takes
place i n  an e n t i r e l y  new medium and i t  i o  ne t  uncommon f o r  a  student t o
make a  slow s t a r t ,  o n l y  t o  progress r ap id ly  a t  a  l a t e r  stage when he
feels  more a t  home. I t  i s  therefore unwise t o  worry unduly i f  the student
appears t o  stead e a r n  f o r  a  while; when t h i s  occurs i t  i s  beat  t o  rev ise
the e a r l i e r  lessona u n t i l  the  student ban recovered h is  p lace.  A  lengthy
lapse, however., i s  usual ly  due t o  sore more profound d i f f i c u l t y  and
requires ° l a g e r  invest igat ion.

e. A p a t h y.  I f  a  etudent becomes iunusually slow, i n a t t e n t i v e  o r  e r r a t i c ,
i t  can be due t o  a  number o f  troubles.  I t  may, ofccurae, b e  mere back-
e l id ing  but i t  would be wrong t o  assume t h i s  without having investigated
the case.  I t  i s  always possible t h a t  he maybe distracted by eome
problem o f  h i e  own which the ins t ruc tor  ahauld t r y  t o  discover as t a c t -
r e l y  as possible and then do what he c a n t o  help .  W o r r y  can o f ten  be
reduced simply by having Emmons i n  whom t o  confide.  T h e  rearmost
common reasons f o r  lees  o f  enthusiasm are pr ivate  lorries, serv ice  t roubles,
digitate f o r  f l y i n g  o r  personal ant ipathy between student and i n s t r u c t o r.

(1) P r i v a t e  Berr ien.  Domest ic  o f  f i na n c ia l  problems can be very
dist ract ing and the  student i s  usual ly  reluctant  t o  dismiss than,
par t icu la r ly  i f  they are  o f  an emotional nature.  B e f o r e  attempting
to broach any ouch enbject w i th  the student i t  i s  beat  t o  make = r u -
r a l  inqu i r ies  among bin oleabst f r i ends .  A  Abort per iod o f
oompassionate leave might be w e l l  worth the in ter rupt ion  i n  t r a i n i n g .

(2) S e r v i c e  Troubles.  Lows  o f  in te res t  noy be due t o  d i e e s t i o -
fact ion wi th  some service matter which i n  not  necessari ly re la ted
d i r e c t l y  t o  f l y i n g .  A n  in jus t i ce ,  r e a l  o r  imagined, can rankle
in  the  student 's  mind and the ins t ruc tor,  b y  gaining his confidence
in  each matiere,  can  of ten explain a  minunderntanding or  assist  i n
obtaining redress o f  a  grievance before i t  eneumea an exaggerated
importance.

(3)  D i s t a s t e  f o r  Ply ing.  A  stadent who ban been qui te  keen scam-
times l o n e  h i s  zes t  f o r  f l y i n g  became) o f  adverse comments about
the a i r c r a f t  he i n  f l y i n g ,  o r  another type which he i n  l i k e l y  t o
have t o  f l y .  B e  may o a t h s  other  hand have been dhaken by an
accident t o  h imsel f  o r  another etudent. K e v i n  seldom admit h i s
loss o f  confidence but  o f t e n  betrayn i t  by expressing a  d i s l i k e  f o r
the a i r c r a f t  o r  sane aspect o f  f l y i n g  o r  by general less o f
in terest  which may shay up more c l e a r l y  i n  h is  ground school record.

(mu.)



Such students need careful  treatment and meet be reassured by a l l
possible means; rumours can usual ly  be exposed as perversions o f
the t r u t h  and i t  can be explained t h a t  serious academie a r e  r a r e
and become oven leap l i k e l y  as s k i l l  and experience increase.  T h e
condition i n  usual ly  a  palming phase but i t  sometimes happens t h a t
the student has suddenly real ized t h a t  he i n  not  su i ted  f o r  p e r t =
f ly ing;  i n  t h i s  case there  i s  no a l t e rna t i ve  but  t o  discontinue h is
t ra in ing.

(4) P e r s o n a l  Antipathy. A  clash o f  personal i t ies oan destroy the
sympathetic atmosphere which i s  essent ia l  between student and
instructor.  T h e r e f o r e  i f  the etudant f a i l s  t o  progress, p a r t i c u l a r l y
in the  e a r l y  stages, and there i e  reason t o  be l ieve  t h a t  t h i s  may be
the cause, a  ohange o f  instructor  ehould be made without de lay.

7.  F i n a l l y ,  a n  inst ructor  must remember tha t  there  Jo no  substi tute f o r  a
detai led discussion on an exercise we l l  before i t  i s  t o  be f lown, w i t h  p a r t i o -
u lar  reference t o  the  pr inciples involved and the theme t o  be put  across.

8. T h e  general  dieouseion should be supplemented by p r e - f l i g h t  b r i e f i n g s
out l in ing the work t o  be done on the A i r  Exerciee, and r e i t e r a t i n g  the most
important Pointe ra ised i n  the general dissuasion. T h e s e  p r e - f l i g h t  b r i e f i n g °
ehould not normally take longer than ten  to  f i f t e e n  minutes, ° t h e r e t o °  t h e
student may become confused o r  the f l y i n g  programme disrupted.  T h e y  must be
adequate, however, a s  airborne b r i e f i n g  t o  both d i f f i c u l t  and  unsat isfactory,
par t icu lar ly  i n  a  tandem seat t r a i n e r.

9. P o e t - f l i g h t  dissuasion i s  an essential  p a r t  o f  f l y i n g  t r a i n i n g  and i e
often the  moot important o f  a l l  ground br ie f ings.  I t  should take place
immediately a f t e r  a  f l i g h t  and be concentrated on two o r  three o f  the  most
important points which beoame apparent during the f l i g h t .  C r i t i o i o m  ehould
be constructive and prooented am a  challenge t o  the  student,  Do t h a t  he i s
both determined and eager t o  r e c t i f y  h ie  mistake.
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EXERCISE 1

FAMILIARIZATION WITH THE AIRCRAFT

AIM: T o  f a m i l i a r i z e  the  student w i th  the a i r c r a f t ,  i t s  controls end systems,
and t o  teach him d r i l l s ,  procedures, and some basic emergency actions

INSTRUCTIONAL GUIDE

1. T h i n  exeroitio, which can be completed almost e n t i r e l y  i n  the cockpit
procedure t r a i n e r,  must be covered thoroughly before t h e  student commences
f ly ing .  However,  t h e  student w i l l  be eager t o  f l y  t h e  new type and he should
be shown the  a i r c r a f t  as coon as possible.  T h e  ins t ruc to r  should pat  himself
in the  student 's potat ion and t e l l  him a l l  tha t  he h imsel f  would want t o  know
before f l y i n g  a  new type. I n  par t icu lar  the student Should be completely
fami l ia r  wi th  the  use o f  those controls which are  not  dupl icated i n  the  r e a r
,00kpit,  e g  LP cook, intercom, r a d i o ,  Tacan console, e t c .  C l e a r  and concise
apasnations should be given without a  mass o f  inessent ia l  d e t a i l  which

night both confUse and discourage him and delay progress. I n  p a r t i c u l a r,
there should be no undue emphasis on emergenoiee a t  t h i s  stage.

2. T h e  student should be shown the external  checks l a i d  down i n  P i l o t ' c
Notes. H e  should be f u l l y  br ie fed on the  e ject ion  seat operat ion and checks,
and know how t o  s t rap  i n  correct ly  and adjust h i s  f l y i n g  pos i t ion .  T h e  cock-
p i t  layout  should then be covered systematical ly.  T h i s  stage should not be
rushed and the  student should be given every opportunity t o  ask questions.
Once f a m i l i a r  with the  " f e e l "  o f  the cockpit ,  t h e  checks, v i t a l  act ions,
d r i l l s ,  e t c  can be pract ised aa o f ten  as t ime permits.  T h e  more f a m i l i a r  a
student becomes wi th  the cockpit  a t  t h i s  stage t h e  more value he w i l l  ga in
from h i s  e a r l y  f l y i n g .

3. T h e  student should appreciate t h a t  the  Gnat i n  an advanced and complicated
a i r c r a f t  and tha t  he w i l l  be required t o  have a  sound working knowledge o f  the
various a i r c r a f t  systems. E x p l a i n  the value o f  t h i s  knowledge when appl ied
to emergency si tuat ions and point out  t h a t  t h e  cockpit  procedure t r a i n e r  and
simulator are  excel lent  t r a i n i n g  aide i n  which t o  l ea rn  t o  perform the
emergency d r i l l a  quick ly  and inet inot ive ly ;  he  should be encouraged t o  use
these a ids as  f requent ly  as possible.
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EXERCISE 2

i m :  T o  continue wi th  fami l i a r i za t ion  and introduce the  student
to f l i g h t  i n  the new type

INSTRUCTIONAL GUIDE

General

1. T h e  f i r s t  f l i g h t  i n  the new type i s  supremely important i n  s t a r t i n g
the student properly and forming his approach t o  f u r t h e r  t r a i n i n g .  H e  i s
s t i l l  comparit ively inexperienced and eine() t h i s  i n  a  new adventure f o r
him ho must be t rea ted  with consideration.

2. T h e  exercise should be used t o  gain the student 's  confidence and
footer h is  enthusiasm. Emphasize the  ease wi th  which the  a i r c r a f t  can be
flown and a l low the student t o  handle the  controls whenever possible but
avoid serious inst ruct ion .  R e s i s t  t h e  temptation t o  g ive  an in t imidat ing
display o f  the a i r c r a f t ' s  super ior i ty  i n  performance over the  basic t r a i n e r .

3. I f  t h i s  f l i g h t  i s  w e l l  done, t h e  student w i l l  be keener than ever  t o
master the a i r c r a f t .  T a k e  t h i s  opportunity t o  point  out  t h e  v i t a l  necessity
to know checks and procedures thoroughly, a s  t h e  r a t e  a t  which things happen,
is f a r  greater  than anything previously experienced.

Before F l i g h t

4. B r i e f i n g .  A n y  attempt t o  give a  deta i led  b r i e f i n g  f o r  t h i s  exercise
w i l l  prove o f  l i t t l e  value and w i l l  t r y  the student 'a  pat ience.  I t  i s
suf f ic ient  merely t o  give a  broad description o f  the form the  f l i g h t  i s  t o
take. E n s u r e  t h a t  the  student i s  carry ing maps, e t c

5. O n  the  Ground. O n  a r r i v i n g  a t  t h e  a i r c r a f t ,  c a r r y  out normal checks
with the  student and mention any points o f  special  i n t e r e s t .  When i n  the
cockpit, remind the student o f  the posi t ion = d u n e  o f  any controls which
are not duplicated i n  the r e a r  cockpit,  and give him a  c l e a r  ind icat ion  o f
any assistance you w i l l  require .

6. T a x y i n g .  Demonstrate taxying and al low the student t o  take  contro l
i f  he wishes. D r a w  at tent ion t o  the a i r f i e l d  l a y o u t ,  t h e  posi t ion o f  the
oontrol tower,  t h e  method o f  j o i n i n g  the taxiway,  t h e  posi t ion o f  the
caravan and any features pecul iar  t o  the  a i r f i e l d  o r  the  runway i n  use.

7.  A f t e r  take- o f f  there i s  no f i x e d  pa t te rn  f o r  t h i s  exercise but  under
ideal  conditions i t  should be composed broadly along the fo l lowing l ines :

a.  C l i m b  t o  A l t i tude .  C a r r y  out a  climb t o  g ive  the  student
experience o f  the r a t e  o f  climb and o f  the changes i n  the  appear-
anoe o f  h ie  surroundings. A n  impressionable student w i l l  f i n d
this  most exh i la ra t ing  and i t s  value w i l l  be g r e a t l y  enhanced i f
the ins t ruc tor  shares h i e  appreciation.

b. H a n d l i n g .  Demonstrate the  handling aharacteriest ice a t  varying
al t i tuden and speeds, and i n  gentle manoeuvres.

c. A e r o b a t i c s .  T h e  d e s i r a b i l i t y  o f  perforaing aerobatics and
the type o f  manoeuvre carr ied out depends upon the  temSerclammt
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of  the  student.  I f  included, t h e y  should consist i n i t i a l l y  o f  one o r
two pimple demonotrationn such as the  loop and the b a r r e l  r o l l .
Encourage reasonable request:, f o r  more advanced manoeuvres an they
m i l l  o h m  a  student t h e  exoel lent  range o f  performanoe o f  the  a i r c r a f t ,
and than increase h ie  confidence i n  i t .

d. T h e  Local Area .  P l y  round the looa l  area,  po in t ing  out prominent
landmarks and t h e i r  approximate bearing° and dietanceo from base;
indicate any high ground, dangerous o r  prohibited arena, any o ther
reet r io t iona on l o c a l  navigation.

e. R e t u r n  t o  t h e  A i r f i e l d .  O n  return  t o  the  a i r f i e l d ,  d raw  a t tent ion
to  any dist inguishing features which might he lp  to  i d e n t i f y  i t ,  p a r t i c -
u l a r l y  i n  poor weather.

f .  R e j o i n i n g  and Landing. B r i e f l y  discuss the  a i r f i e l d  l ayout  no
D e =  from the a i r .  P o i n t  out  the  = n o w  i n  sac, r e j o i n  the  c i r c u i t
and land normally.

8.  T h i n  exercise i t ,  an introduct ion t o  the  a i r c r a f t  i n  f l i g h t  and  the
student should not be given any actual  f l y i n g  inntruot ion during the d e t a i l .
The ins t ruc tor 's  commentary should therefore be confined t o  what i n  t a k i n g
place and observations on points o f  i n t e r e s t .  A l l o w  the student t o  handle
the a i r c r a f t  f requent ly  but remember t o  confine your conversation t o  simple
and te rse  statements whi le  he i n  d o t a g e ° .  I f  you wish t o  make a  opeoial
point,  g a i n  h ie  undivided at tent ion by r e l i e v i n g  him o f  the controls .  A
great dea l  can be learned about a  student's temperament and apti tude dur ing
the s o r t i e  and h ie  knowledge w i l l  provide a  valuable guide f o r  h ie  subseq-
uent t reatment .

Af ter  F l i g h t

9. A f t e r  parking the a i r c r a f t ,  show the student how t o  atop the engine
and w i t c h  o f f .  T h e n  = o w  how the fo l lowing are completed:

a.  T h e  a f t e r - f l i g h t  r e p o r t  i n  the servic ing record.

b. T h e  authorisat ion sheet.

c. A n y  other  proforma..

10. P o s t - f l i g h t  diem:scion should consist meetly o f  e o l i o i t i n g  questions
and answering them simply and d i r e c t l y.  T h e  ettutent w i l l  appreciate t h a t
there i s  a  l o t  t o  l e a r n  and tha t  there  i s  no t ime f o r  fumbling d r i l l s  and
checks, p a r t i c u l a r l y  i n  the  a i r .  H a k e  the  most o f  th in  po in t .



EXERC/S3 3

GROUND HANDLING

AIM: To  teach the student t o  prepare tho a i r c r a f t  f o r  f l i g h t ,  t o
tax i  competently and t o  leave i t  i n  a  secure condit ion a f t e r
f l i g h t

INSTRUCTIONAL GUIDE

General

1. T h i n  exercise obviously forms par t  o f  a l l  p re -solo a i r  examinee.
Emphasise from the  beginning the importance o f  meticulous checks and d r i l l s
and i n s i s t  upon the student repeating them aloud a t  a l l  t imes.  T h e  student
should car ry  out t h e  d r i l l s  himself  and the ins t ructor  should demand a  high
standard a t  an  increasing tempo throughout t r a i n i n g .

2. A f t e r  a  short demonstration the student should have l i t t l e  d i f f i c u l t y
in  taxying the a i r c r a f t ,  b u t  i t  may be undesirable t o  hand over t o  him on
the f i r s t  i n s t r u c t i o n a l  f l i g h t  and the demonstration should not be  hurr ied
in order t o  do so.  Discourage overconfidence a t  a l l  t imes and make i t  c l e a r
that there  i n  r a r e l y  any excuse f o r  a  taxying accident.

Preparation f o r  P l ight

3. T h e  i n i t i a l ,  ex te rna l  and in te rna l  checks, engine s ta r t -up ,  a f t e r
star t ing °hooka and v i t a l  actions should be car r ied  out as recommended i n
the P i l o t ' s  Notes.

Taxying

4. T h e  considerations involved when taxying the Gnat a r e  l a r g e l y  the same
as thew: f o r  the Je t  Provost o r  any other s ingle engine j e t  a i r c r a f t  w i t h
t r icyc le  undercarriage, t o e  brakes and non-eteerable nosewheel. T h e  l e s s o n
which the  student has already learnt  on the Je t  Provost about f u e l  consumption
engine handling, moving from root ,  t o o t i n g  the brakes, reducing speed, e t o ,
s t i l l  apply  and should be re i te ra ted  as appropriate whi ls t  taxying.  T h e r e  a re
however, two email dif ferences i n  technique which must be pointed out .  F i r s t ] ;
the Gnat should be tax ied  with the rudders cent ra l  and d i rec t iona l  control
maintained by d i f f e r e n t i a l  braking alone, and secondly, t h e  reduced turning
moment about a  braked wheel due t o  the narrow t rack  undercarriage necessitates
the use o f  f a i r l y  high power when manoeuvring a t  l a y  upend. L o w  speed
manoeuvred through more than 60 degrees should therefore be avoided i f  poss-
ib le .  T e l l  the  student t h a t  t o  hold the rudders cen t ra l ,  i t  i s  necessary t o
oppose any brake applied by heel pressure on the opposite rudder.  I t  i s
important f o r  him t o  pract ice t h i s  technique o f  toes f o r  brakes and heels f o r
rudder as i t  w i l l  improve h is  control  o f  the a i r c r a f t  during landings.

5. T h e r e  a r e  a lso several  d is t inc t i ve  features o f  the a i r c r a f t  which mast
be pointed out:

a. When re leasing the brake° t h e  operation o f  the  response va lve
in the  ma/Bret u n i t  delays t h e  actual  brake release;  i n  addi t ion
this  re lease maybe uneven.
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b.  When attempting to  tu rn  uharply as  a u r f a c e  the  b r a n d  wheel
w i l l  momeret r e a d i l y,  than  inercaa lngthe  radian o f  l u r e .  C a r e  neat
therefere  ho taken when manoeuvring an not aurfecea.

C. I n  a  utrang arcesmind, i n  a  aharp tarn  o r  on a  eloping = f a c e  there
in  a  tendency f o r  a  wing to  d i p  and th in  w i l l  reduce the  braking
e f f i c iency  on the  wheel on the a ide  o f  the re load wing.

d. When  t w i n g e d  i d l i n g  rres, t h e  a i r c r a f t  tondo t o  accelerate ,  p a r t i o -
u l a r l y  downwind o r  damn b i l l .  T h i n  must be very c losely  matched, °spec.-
i a l k y  dar ing the e a r l y  stages o f  t r a i n i n g  card a t  n igh t .

6 .  T h e  only  checks done whi le  taxying are the  instrument funct ional  °hooka.
the v i t a l  act ions f o r  take- o f f  and the checks a f t e r  landing are done whi le  t h e
a i r c r a f t  i s  atatimmury wi th  the  pmetringbrehe applied.  Chock ing  the i n s t r u -
ments wh i l e  taaping i n  no way absolvea the  p i l o t  f r a y  h ie  respons ib i l i t y  o f
emnuringthe way i s  c l e a r  a t  a l l  t imes.  T h e  e f f e c t  o f  the higher taxying opoed
o f  the  advanced t r a i n e r a n c e s a i t a t t o  auticiprkbuLand c a l l a  f o r a  high standard
o f  v ig i l ance .

Leaving the A i r c r a f t

7 .  A f t e r  the  a i r c r a f t  has been parked, amerjraut the  I s t o p p i n g t h e  engine°
cheeks es l a i d  down i n  P i l a t e °  Hotoa.



EXERCISE 4

EFFECTS OF CONTROLS AND ELENENTARY

HANDLING

AIM: To  teach the  student t h e  ef fect ( '  o f  the  main and a n c i l l a r y
controls, and t h e i r  uses during basic manoeuvres

INSTRUCTIONAL GUIDE

General

1. T h i s  exercise contains the  bulk o f  the ins t ruc t ion  given on the  f i r s t
serious t r a i n i n g  f l i g h t .  S i n c e  the student has previous f l y i n g  experience
some o f  the basic exercises may be oondensed and merged i n t o  a  s ingle
uequenoe without asking too much o f  the  student; t h e  p a r t i c u l a r  exercises
are:

a. E f f e c t  o f  controls.

b. S t r a i g h t  and l eve l  f l i g h t .

o. E lementary  climbing and descending.

d. Norma l  turn ing.

e. F l y i n g  f o r  range o r  endurance.

2. I t  i s  usual ly  possible t o  introduoe other  exercises a t  t h e  same t ime,
eg ground handling, t a k e - o f f ,  basic aerobatics a n d  the  c i r c u i t  and landing,
but t h e  amount o f  emphasis attached t o  these w i l l  depend on the apt i tude
and recept iv i ty  o f  the student.

Before F l i g h t

3. T h o  cockpit  layout ,  t h e  functions o f  the controls and the  operation
of the various systems w i l l  have a l l  been explained t o  the  student dur ing
the f a m i l i a r i z a t i o n  and a i r  experience exercise.  B y  t h i s  t ime the  student
must have a  reasonable knowledge o f  the longi tudinal  control  system, o t h e r -
else he w i l l  not  appreciate many o f  the comments made dur ing the f l i g h t .  H e
should a lso have read P i l o t ' s  Notes, and part  o f  the  p r e - f l i g h t  b r i e f i n g
should be used t o  t e a t  h i e  knowledge o f  the basic procedures, e g  climbing
speed, l i m i t i n g  f l a p  speeds, e t c .  When out l in ing  the f l i g h t  a v o i d  a  deta i led
description o f  each par t icu la r  exercise, bu t  s t ress  t h e  main difforenoes he
is l i k e l y  t o  not ice between the Gnat and the  basic t r a i n e r .  T h e s e  are :

a. T h e  Rate a t  Which '!hinge Happen. H o  w i l l  a l ready have seen
during h is  fami l i a r isa t ion  t r i p  tha t  t h e  workload i n  the  Gnat i s
high. H o  w i l l  probably need much pat ient  encouragement from the
instructor  i f  he i e  t o  overcome t h i s  f i r s t  v e r y  r e a l  obstacle.

b. T h e  Control  Loads. T h e  f l y i n g  oontrols i n  the Gnat a r e  w e l l
harmonised but extremely l i g h t .  H e  must l e a r n  t h a t  w i th  power
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