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INTRODUCTION

By MAJOR-GENERAT BRANCKER

HIS hook appears at a propitious moment; the

Royal Air Force is in the throes of creation,
atd the strong :1*L:i\'iejl1:=.1il;_es of the Royal Nawval
Air Service and the Royal Flying Corps are in the
course of fusion.

It is the work of a l\lr_w}':ﬂ Mawval Air Service
afficer, and besides being a wvaluable addition to
existing official publications, it reveals to the pilots
of the Roval Flying Corps the principles and methods
of the Service with which they are to share a great
and glorious future,

Aviation has shown the world some wonderful
steps in progress during this '-1 ar, not the leasi
noteworthy of which has been advance made in
otr methods of training. Fxperience, courage and
patience have built up a system which has completely
revolutionized old ideas, and pilots to-day are per-
forming evolutions with the utmost confidence which
pighteen months ago meant almost certain death.

The responsibilities of the fiving instructor are
great, and his work hard and unceasing. His '
dull round of duty day after day, without the glamour
and excitement of service in the Field, at 1l nlu 1
without the appreciation which it deserves. It is,
however, on his courage, patience and ¢ v that we
depend for the maintenance in the future of that
individnal superiority which our pilots have so
clearly demonstrated in the past.

Every day confirms the growing imporiance of
aviation in war: indeed, it seems that all other means
of bringing the enemy to his knees have almost
ceased to progres w]n".:-l our aerial fleets go on

-E\DELI'I{]l"'I_{ and improving until at last they will
bring ns victory.

/{yJ‘U/M
200k March, 1918, | LAy bu




PREFACE.

YERY prospective pilat who is really interested in
his work oo ave heen siry bl the dearth
of literature dealing with pr 1 fvi When

the writer was | "ilu!_-f to fly he searcl viwhere
for practiesl information on avia o, and studied all
tl 7 e literature on 4l Ject, but found mos
in the Teatun 1
rare ;:- I* 1ar oo -'|-|'-.':_|j|r=|'-:',

ipally v the theoretical

Lad Kl el

ts in suel simply

Vel seen an asroplane

s oiven. It has heen the write
ik, giving as much useinl

algce
permitted. s 0ol pre that it possesses any
Brot 1 but it is hoped that it may be of
w legrning (o flv, as a good deal of the

Iy given in lecture form to of
when undersoing thei liminary training at g x

MATEer Was orgins
sehool. Tt does not pretend to appeal to the expert
il individual interasted in 1]

- theoretical gide of aviation. The idea has 1
hev to present to the prospeective pilot, in terms that
casily understond general impression of how
E It and 1'_:..':'I'.:':J. Iorew :1'.'1]E:l.i. ig foraarmed,
i= hoped that, by studying the advice and hints
wined in the chapters on elementary flvine. the
riopner will be a o avold many of mistakes so

I under instry

e moment of going to press, the fusicn of the
Naval Air Service and the Royal Flying Corpa
g place, and by the time the book is in the

v
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hands of the reader it is anticipated that l_hr_'- Hying
seryvices will be consclidated under the title of the
zoval Air Force.

Owring to the 1
frainins systems and machines may Y from
time to fime us ne 1 improved methods are intro-

d ned 1Mush Lo ||..|::.:.|.E‘I 108
them in reading the book. If rimports S
are neceszary betwesn the time i ]
fio press and publication, Lthey will be found In an
addendum at the end.

Hoth: I F.C. and R.N.A.S.
gtructing at the same flying schy
rendered him valuable aseistance i
and his thanks are due to them
and acdvice. L

The gections of the Ordnance
Characteristic Sheet, facing pages b
ara reproduced with the sanction of H.2

flica.
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Getting Off
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CHAPTER X - BEE o —

CONFIDERCE—4

CHAPTER I.

INETRUCTORSE AND PUDILS

TR s Preliminary Considerationsg.
tual  Contral S A e : ;
o T I;',,:. . o EFORE deciding to take up aviation, either
1 ' v or as & profession, it would be n
1 ] ifcate {o
both meantall

AVIATION WITH speaking, anvone of ave

T AR
CHAPTER XIT11

intellizence can be taugh
it time therve are comparatively few who will make
first-class pilots.  TIn peace time the demand will
ater for the ordinary class of pilot ]

lower level of skill will be required than in war ti

ETITARLE CLOTHING t0o Ili_"n hut at

Wear—Froszthi:

Drinking ands Smols; Which Men Make Good Pilots?

ter to determine beforehand

not an easy mat
ig and which

: man will
netruction Noles in Brief—General and Ce plot. e are a Tew people who are born
n Definite Staces for tha O t

APPENDTX

o matnral
Fermes Commonls

nervousness or hec
whno will 1
Sometim

whatever, a pupil is

to testing |
15848 |!i!"_;': in it=

dence in 4

The srowing confidence o
machine should be co

MMany peopio iTns.

forms wn excellent apprenticeship to flying
the fact that these pastimes provide the learner with
1
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useful meeha r will not be found to
: : ! . ¥ ] S LD L
2 of partieular value 18 @ . It is the man
2 bean accustomed t and outdoor games

i | § P = . " 3

304t plckig up the feel of an aero-

more rapidly ads

s first few 1 5 the pupil v

mmself to the feeling of being
jte one-third of the battle, and ¢

reason that obeervers and balloonists, who have

overcome the strange sensat i

ctual har

complete 1

When Not Suited to the Work.

Under present conditions, it is & mere wasto of time,
botn for the imstructor and for the pupil, if the latter ia
1 v keen on his work, T he d.
urs duul-control instruetion in
suited to the work, or b
earry on with it
norvousness that may
have left it alone i
these remarke that
: erous pursuit.  Although
promin is given in the daily Press (o aceidents
air, ¢ 3 OGCULT Ve seldom when the tatal
ining and the number of
tuken into consideration.  Aeei-
deng i i i
pupils in
up, inereasing the

& tlhian it
would he if the call for

I g0 urgent, Apart

canses, sir accidents are very few and far
e | B
aeroplans ; ribtalanbate
[or instance. Thers are far

Thers 1g prachics 'I1 no frans.
1 or differen-

aeroplane

SAFETY OF FLYING

Mzshine maw bz ran-randled ab &l koinkg A,

bufr ot at ‘,35'.r~'=:, B

Ia-!'--\.-'a-il_'.j :ii'j".' or move macking ok ‘pch'.r'u"_g 5\.-!I:~'F>M":Ed '.'-"t:l
_j".'ru*.‘j or sharg and rever ak ungulkorted 'Ilhn:n*j.

Groand training, Where and where not to man-handle an
acroplane. Always [iit onder strots and spars, and not under
unsopported lengths, Never lift or push by holding on to the
leading or troiling edge of a wing,
control wires, :-_“'I.'-'I‘:I."I'sl”._‘-.' duplicated, are the only wvital
machine where failure might mean an
Compare them with the hundreds of parts
motorear which may go wrong, and some dea of
the safe af the flying hine, from the meck eal
|'|-::|il'| of o | 1 1. ."-l';_’.':"'!. TGk LY
dents are often due to the earclessness of the drivers
themselves : col 1z on blind corners o at eross

roads, sideslips and skids on tramlines may be quoted

as familiar examples. Tn the air there is imlimited

gpace for machines. hev are not eonfined to certain

H 1L SCArcs 1"‘-]”."]' 5
machines are
COTLCEr)
"hera aecidents do occur senerally iz 1in gebia
I'l 1 __'[ 1 l'l'. 1 111 ‘_i:(_,
g ks att: -'lli!l"--. thereto ¢
Ll e park of the pilot,
Modern flying—except that wonditions-—had
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e whar [induabel by deiad i)

'-.
e

Cerrech Fathod of

Iibing il curder shrute,

el.roa

The proper way to lift the wings and tail of an acroplane.

arcived st a poing
as & rival to ather

| 1 tha negr
11 1 Le neal

where it has already been considered
methods of travel, and it ia probable
future, it will compete suceessfully
torcar or mail train o :
wonderful opportunity
generabion to take up th

er long distances,
for the younger
1 s new science and to ba readwy
Ty Ean s ! e el R 1t 1 '3 :
to make use of the opportunities it will offer when tho

henee

war comes o an end

LLE

Physical Requirements,
return to the case of the spective pilat.
illy admitted that he must be as physicalls
eible. His sight should be perfect, and alil
pilot 1 half normal vizic
easitating the use of s 3, thera iz the
resent danger of tho glasses lireakine or bee

n, and a consequent danger in

are cases of

ind heart and lungs are the next most impa
points. A war pilot n I
1 ours at ]Ir_:. 5 va

riant

1ay be required to stay for saveral
ving from 15,000 ft. to 20,000 ft.,

GROUND TRAINING ]
and unless he is in the best possible health he will be
unahls ; urse, under peace conditions
[ reguirements  woula not be z0 SIreluous,
averaze heivht for commercial probably being
approximately 4000 6. or 5

A Preliminary Study of Aviation.

-vice pilols have to pass a fairly stiff medieal

bicm, zn that there is nob muech chance of Ll_u;
physically unfit becoming aviators, Onee througl
medi i g prospective pilot is drafte

where, probably, he will have
his first close view of an aeroplane. He may spend
soveral weeks on the ground before making his initial
dual-controlled asce This time ca
great advantage by & close study of Al
by learning n the mistakes committed by pul;'l.-_; in
a more advanced stage of training. A keen pupil will
h time as possible

Lorg end of
Lorg end of wira
held e '..-_ft' ol

-

=Ty R
[;JEC} ot -7..-1.:» LA ek ack roard Yhaeg |

held w e oy rarad

& ol el v
Dhark end o 1 Hrar r.__!hrf_?;r\im'r
wre pen pEdks = L e
by Lt rard
i whang beheny o piech
Hng i@ W -

Sl bushed ol tooT
anch pushed oy
sk T T

=T -1

=
| &
i i i i ! i he turn-
! je loops in piane wire for attaching to i
H;I;:;:IEE. T!.;t‘-l':.ﬂ: '1'k|]3 top peints of the ronnd nozed pliers used
for this operation only are si0wa.




: < _'\. LIn ||]'|iE T
il ".iJl:I also -.'](:- as much wetical work on the machines

It is always better for him to do the wark

: n to watch it being done by others. Far
instance, a pupil will learn more in an affernoon by
helping to dismantle a maching alter a crash than hi
would have done by watching for several weeks the

mechanics effecting minor adjustiments to a machine
in the shed.

Preparatory Ground Training.

The following is a summary of the varions points
which should be studied in a prelimin el
1.|'>1|||5'_I_|:__:r_' ] i

i1 L5

The lmn.l ~1 uld first of all make certain
| interestad in aviation to be
||i'- ||1.'|. NAry

fit enough o v, and that Le

y
(NS
156 ||l. will b

and his instructor 's time.
e work period of instroetion
Jll familiarize himseelf with the
ine on which
JL'.'“- then i

O g1
'|||J to 1.'||!.: th
| Hl.': -.-]-:..il'l.ll.] be able t
ical work on the machine,
ropeller, splice
1 learn how tno 1
t poinis he ean 1ifs ¢
iz undesirahle to exert foreo,
as much aviat literaturs
earn, af any rate, (he rodi.
] lI-(- oOnate n of

OEAPTER II.
The Theory and Practice of Flight.

iz necessary for the pupil to understand why an
aeroplune flies, and thoroughly to master the
objects and uses of the various controls.

Wh}‘ an Aeroplans Flies.
_'5;' '|':u alar is nob essy to see why an aerg
£ --_'_|-1|_|'|,|
along the fisld ne distance  ar
ally leave the | He  has
move, Indeed, I g had |.I::|'-I| j!'.
it Yia doubtful if ) "-.'m'.i{i
movement of t ot :i".r|
which was running along the ground
before, is now in the air and, app :
quickly. An aeroplans flies because the prope
riven by the engine, forces the planes, whicl are s
g small angle to the aix, '||"'l2‘l.1".'. the air at |
and a lifting ac

fiing action,

«hi the air, s Dot oragt enoug
machine, the seroplanc
1 u d. Onee i
been 'II‘:I.|1'|E'-.'1 however, it will rize in tha sir,
y the correci |r-:'-' on.
g remembered thal it is the relafive
gpecd eer '.l-:l'u{'g'lln.- and the air that
the maching ‘ f-*'-*-w-l ]
with air 1: thus, if o mac
were fiving acainst o wind of 20 m.p.h., and the
SRy difference of specd between the maching
in order Lo ntain the ae ane in flicht, w
m.p:h.; speed of the machine over the gronne
onlv be 30 m.p.h. If, however, the maching
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down wind, pead WO

to reach 1 wad of .:'“l 111. [- h., which
< vonstant within eertain =. Many
verv diffienlt to realize {hat Eleiy

the nir 1= : nt of Speed
alihouzh their speed over the ground

1 u £ wha .'-|“I.'i?:,:_ of the wind,

verse or favouring.

caze the spe

,_ﬂ the machine would be identfical.

An Explanation of the Controls.
ohject now should t i
is controlled.  T1 4 yupil ingpe

ete the pilol’s
tter ‘-'iilj, aits 11

¢ ne omn which he 13
aning to be taught to flv, he will find RS
flonrhoards i
el

His feef

ine the stick and bar, and b ¢

Liave on the controlling surfa f the ||.;!c-:|i1'.-;. hes

1 an cxeellent idea - the aeroplane cai

nb or g

m a1y desire
iirection.

a length
.:.Ii!lﬂ-_' the
1 with the

THE CONTROLS

| ‘ﬁ..—r.'nrﬂ}
T e

Gudder Bar | g -
4

b Rudder
o i A

Bar grriiarg
Rudder causry

bar square
ight side is pushec

) OpPpLSes More

: wina gn that side, b causes

J 3 lh' tnil of the mac ||1'-r rotind in

8., Lo the lett. 11 the :.-.|. EC 13

qre path of the machine will turn

o pause the machine to turn ta

£ ';-lm. e does 13 sress the right foob

v on the rudder; The reverse iz the case when
ved o turn the machine to the left,

The “Ja‘y Stick."”

T male a eorrect turn, however, it iz necessary Lo
do rnore ||1 n press the 1"Lrlc-ﬂ“ Tha vertl
eolumn, which hass already been m mentioned, 1
called into operation, and must also b n-’m-*l n the
desirad  direction. '1“11" sontrol column is pivoted
ahont three-guartars of the way down and
baclewards, or forwsrde, or sideways from
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is used to contrel the elevator and ailerons of the
inachine,
The Elevator.
d at the haclk
hionad types,

The elev !ll,l;-_.'l." 15

The elevator. The effect of the fore and aft movement of
the control lever on the alevator and the machine as a whole.
The control is pulled back to make the machine climb, and
pushed forward to make it descend, The centre posilien tho
machine fics level when the engine is runnsing.

8 horizontal eentrolling surface, or flap, set parallel
th the main planes, and capable of wiorled
wards from its hinged or pivoeting

Ii 158 econnected o th s abick! '™ or

twenerally  duplicated  for

Moves dl’"-"'

T'HE ELEVATOR 11
gends the tail of the machine up and the nose of tha
raachine down. 1t will be seen from this that, to male
tha machine descend, the control lever must be pushed
forward, and to make i nl it must be aized hack.
In the latter case the elevator surface will be raised
ahove its neutral line, so that it presents ite top surface
to the air: the resistance eneo ] then sends the

down and e noge up, and tha

When the elevator is neutral, the control wires being
ponnected to the jov sticls, the latter must alsa he set
in the neutral or vertical positi Where the control
wirea are connected directly  between the conteol
polumn and 11 be obvious that, to
gnanre the « 7 wires musk be crossed
befora being connected fo the elevator, 1.e., the wires
from above the pivoting point of the control column
lead to the underside: of the levaior and vice verss.
(See sketch.)

All the movements of the
ones, i.e., to make thiz machine desc
pushed forward ; to climb, it is pulled backword; s
to turn to the hi or laft, 16 1z mowved
directions.

How ° Stalling " iz Caused.

The attitude of th ine :
by the elevator, as already explained. When the
machine is »at an inereased angle ti

in the ig eontrolled

10 1

of the wings iz oreater, the angle of attack having been
that the speed decreages and the

machine climbe.  When the machine is zet by the

elevator to fiy downwards slighily, the

got up by the wings atta e the air is decreased

and the machine speed ;

pilot = at whab air epeed his machine

at & given number of engine revolotions per minute, he

knows that any in se in the air spesd must mean

that he i ing downwards, and that any decrea

indicates that he iz elimbing. If he allows the

spead of the machine to drop below the point whe
i |




to maintain tha

maching to stall—he
it when the air specd has again been increase
to a nt when the gir deals witl
sufficient to maintsin the machine

1 flight. Before

1

ey

he wil iice o general sloppiness in

controls, mdicating the fact that an insufficient amouwnt
of air iz passing the planes and their controll:

i time to have the desired effect on

r. e should then

immediately | the nose of hi

U

increase the air speed and so regain contrs

Banking and Turning,

ry to explain that the control laver
» rudder bar must be moved in 1he '1_1r-..111:"'
direction in order to make a turh.  If the rudder only
e operated the machine we ba inelined to
ite corner, as it were and, later on, the noze wol
down. It would slip outwards on itz turn snd we
lose :'-|'.l.'E'l'|. I.“'l_:- '||.:I,. ok LTI f.l1e air the
rudder must be applicd, he corroot
amount of bank, in the fol 4
genfle righi-hand turn the ris
ward and the control lever is 2 to the right af the
same time; to come off a gentle turn the confrol laver
i ' the opposite divectio the
TR TR
el
AL
are then centrod.
is made will he
with dual-control instruction.

The Ailerons.
The pupil can now trace out the wires that conneect
the eontrol enlumn with the ailerons, or eontrolli
, fitted to each wing. In some machines (he

ron, or controlling surface, to each of the

THE AILEROXNS

wings, In others, only the top wings are so fitted.

The prineipls on which the ailer werale is just the

game as in the case of the other controlling surfaces, |

1.e,; the rudder or cator,  When the control lever ia

moved Lo the rigl ler to make the machine turn

ta the righi—ihat is, the richt-hand side of the machine

will be down and the left up—the controlling surfaca

fitted to the left wing or wings, as the case may be, 13

pulled down The l_I.I.IJL;._III'.I.' very slizht: '.|_1r

edge of 1ileron 4

below the trailing

registance set up

the sir eauses thuot : { :

the caze with the - nng, the which
i aileron,

S ooiral | o cer
onfral lewer %o rghT copregges
anlzron and chges T TRhTuay

mackane To bk ra the nghy

aileren ard ager

h e b T e

The ailerons. The sideways movement of the control lever
when It is pressed to the right makes the lelt aileron go down
and the right aileron come op, which causes the machine le
fly right wing down. To make the machine fly left wing down
the centrol lever is moved te the left. The sideways move-
ment of the control Iever is nsed in banking the machine for
turns aod In correcting air bumps, which coose a wing to
rise or drop.




PRACTICAL FLYING

to .‘:u'r'--u*: f."m"u.m d owinge to 1I|| :'uid-':-L rezlstance on

the top s T'u'”" af its .:'u:':*.n, which

18 now raised
H-E"]'-'
s

gition,  On eome machines
e ‘.‘.".E‘I‘:,'.."':- I|.f"|]'|:--:"!‘-'l 2 are made to move or warp.  The
control is just the same as on the more mode

: . ro *__:,']h_:
fitted with ailerons.

The Engine Control.

Having mastered the details :
i e pupil can next proceed to diseover how
confrolled, If the ¢ ngine
ed to the rot

rol tap not much different

He will also find the ignitic
b and fon ' positions

|'|'.'i1I:_‘-' 1||L'-1"' ]'I'l'l‘ I v
DL
tanls, where

0 find out
opern amd shut,

ionz and use, He should study the array

wking elock i-1-“|1 insiruments and gang
nn ||. nstrurment board in front

1 : He will notice the

1 mives him his "'Jc--'*" ‘|"“" |'*7'

the nir and 1
thore iz no 'ﬂn.:ﬂ:
mav be g ated in hundreds and ] -||-'|||:J.~: of 1
rine revolution connter m g olri diroet
shaft, in which case it will give him
volutions per minute of n enoine itself
camshait, in which case it gives only half
revolutions per minute !'--'.-;'tf:-rlm'-tl
i res present no novelly
motoring experience ; but a
indicator may puzgzle the pupil
the inst snts have |

spected and their L]"Ll‘HL' L BX ed and unde

ENGINE LIMITATIONS

the ':Ll_L::u'. should find out at
ments, the machine i
what number of revolutions per minute it i

the engine; how many gallons of petrol mcl
tanks hold : how mueh petrol i

snmes per hour, and, eons --n|.1-. ntly, how

e leveal, @l

remain in the air withouot repl hment,
Study the Engine.

should turn | i

e cogine,  1f i g ong o
follow motorcar pracil

i ; gine, showing
General arcangement of an eight. evlindered engine,
: twi (._'r'J'L:h:.;fcrs at 0 d{‘:Lt‘a'\.b, witlh cemiral camshafi,

vV fashion, with four pai E Vs in line, a3 on Ln.-_a
Manrice Farman -|-.“::cr b : 1. _'.Elnlv
mayv be a fi 'd engineg, i eylinders seb radially
: - il f
round the crankshalt, ng on Anzani-Caudron, _I.
g, pupil :‘.‘: baing taught to Ay on & Mok
' . - > i)
L'I---.u log L 1 and ecmplicated engine, such as the Lnome,
| n=t atudy it with the
EYE 'Hl care, and make cerlain that
],._n to operate the throttle and fine a I
T il LR A TR
without c¢ho the engine, g stationary tyj
'If'l"':'li'"‘ o . iomition, carbureiter and wvalve gear
ST S0t ! ; Skt v
Vary wge cmployed in molorear prachice.
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e of the principle

d better at onee

the subject, such az the

Tanual,'' and commenee o study of it without

for the more he knows ghout his enging the more
luable will he be to himself and hiz ecomyades in

ter days

Principles of Aeroplane Construction.

A preliminary ".ll.l'll.']" of the machine should inelude
ft ||u|:1nu 5 on Wwhich it iz built
7 Lhe pupil will find that the wings
ewrry the weight of the mae
ibs brasead toze .L||--" by 0w Over tha
ched fabrie, which i= he g on the
cOpper rivets, 10 i3 LJ.J]
:'-i|""'.'i:.'J Dradess | 0 prese! I
ichten i up. Between
:-i]'.-|.'-.l:t:. are the inter
whole iz then
bautened

inwar .*- alml downwards
ding from the top |l'uur
usclage are I'f--_l
fil ‘.'.'l'_"i"-:"'!
the ground.
- and lower plunes are :
; laga, or macs -HL ia
].1' 11"‘"] to the tre section struts and rests on the
oon of the lower plane I olh the wings are
into right and left-hand pai —upper and
.":l'—:;l'-.'.'n\ ; f ing “ right, 411.'.4. h-" T as refor-
the machine when seen from the pilot's seat,
are |-1]'-~" ip to the fus ':1;{(- and cenlre seetion.
fuselage of the machine 1 long, ] inly
';. enerally more or less rectangular box, At ite §
tes the engine, whilst the
rad to it at each side by bolts pass-

AEROPLANE CONSTRUCTION

Cantrg Sechon
M) s

~Tirift “whreg
2 P

) -:!:_-:\':_-,-;r-r.f‘_:'-'s

Top: Machine, Iront view, composed of right and [leit-hand

plancs bolted to the u:e:lne gection. Bottom: Top and Lr]ntri'um
plenes us one nolt, A typical foselage in elevation and plen
ViEWw,
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Balans

Tudder H "\'c_l;.'.-l_-

| Urbalamced Rudder

|

The three top sketches illustrate common acroplane dimens

sipns, and the lower twn the difference between a balanced

and wmbsiapced rudder, The pupil should familiarize him-

self with common aereplane terms and their weaning as early
as poseible.

THE FUSELAGE

1=} ll”x h_,l ||l.|
ind it in furn o

Arlarrgammt of Tana;g and Seats.

e 'z geat has four vertical struts ri iing
from the '.: £ .__= I t, .ulrl uhu-.-- it s the centre
ection plane roughly corresp -..ul inge h the width of
the [uselamn. To it are attache » upper planes,
Tig ariil . From this it will be secn ot

ine 1= cf d front of the planes, y PASEENEET
acah "'_:_'_;,I,'[!"' naer |_|.|' canira so Lii"l I'_i_" LIE I-"I-|'.l |'I:LEI'I'.'I.:.

lrl the s seat slightly to the rear. |-r-i.".:¢:

y 1
il

wr, W i bl

t:!!li]i“?,jl::i fin ._il hTt'-tln arnd

are accommodated. The petrol and oil 1:lun~e
.nl]r_ 'J o 1r|...‘||._ i ;

aim o er is to all I]u weight ns
|u|_:|-'r as possible, so s to secure case of maneuvring.
|_l|-_- whiola 1e weisht of y achine on the ground
v the under ¢ I iag
the fusclage : ay between the
The 1 rearriace ig altached to the
hi through the medinm
511 ch os the Bandow
decrease 1 hoclk of landing, or
vgh ground, a8 much as possi
!Ir.- rear of the machine
to the tail
the eround until flying speed was
phtpined ;sw.-.i :_'nic_':-u zerious dn both it
rear part of the fu '-.1;'_:: ;
Furither practical knowledme my
pupil if he ible to zpend = ’
and engine shops. He will 1._91':1 how o cover a 1
with fahi how to dope i, how trus up A& machine
that iz nose il heavy, or 1 with one wing down
Simnle work, such as wire splicing, making loops and
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Leading  edge,
- ~

E
rarmier

Mawm rear _;P:a.r--'"

F Yying \'_Il.:_f:f wire!

Lar'-:j'..r'.j d.r-:lx"' u.,:-.n.a.-

Principles of acroplane construction. Constructlonal details

of an asroplane. Top: What a wing looks like when the fubric

is removed. Boltom: A typical undercarriage with double
pairz of landing wheels and arrangement of skids.

ol

WIres,

ting
3 all
= value to the
B cr. At the
SALNL 1i11'-“
pilot wit ]
il dTive cars or T sl
uch ahout theiv i'.'-:‘J!'|-.I1'|'_'. Iﬂ o "mura
however, the man 1 oWE Most abont
'I.|. and :'-'*:_-:'.uui::;a. slde 1
"1"f'|1'|| wil y valuable than the man who knows
little or :‘.-;-!.h ng.

CHAPTER III
Elamentary Principles of Aeroplane Engines.

|:||1'w11 il tro .JJ_:.H o be
'fu“LLl :fi iz ing failure. Not :I.::-,
g 50 fro r_;.x. it as it was 1 a early da;
plane engines are very rmuch moerae
are very much beiter understood,
studying the engine and its peculiarities and of :,I.'u-u-
ing a good working knowledge of it cannol be too
strongly impressed upon the pupil. 1t
; ble and very possibly some forees
ng to fly, the pupil should til.J.{'.' 4
gonal interest in the engines and machine s hos to
handle, and if at any time any trouble is -_'v-;--'ix-m-'-;l
sprine similar to his he s 1 endeavour bo
i and the remedy .':n_-' should
i 'Icnr.u-:-.'l ; it i f
inue flying with one or Ewo x||...u__*-,
¢k emolke
perbain 111:_ar_-}|.1‘1.". difficult to
weather, and how this failing can be

ied ; how much petrol and oil the tanks hold, 1(_.
how muoch fuel the machine uses Ber hour; -
causes and eures for the hundred and one
t'-*.:.-: will crop I||- 1'“‘111 time to time during COUrse
at the ftying

The Four-stroke Principle.

Praclically all aseroplane engines, as in mobtorenr
practice, w orle on what is known as 'I|.'.|.l'_'-.:I(Z'.ll'-‘:tl',.-]ir:
principle.  Any handbonok on the petre ] engine, such as
the * Motor Manual,'" explains this detail, but a rough
outline of the working of a four-cycle engine may be
en.  Tmagine n cagh jar turned npside down

21
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inzide it fixed 1o the ingide of the
rod, which s enlareed ; hol '-.‘-'L-.l out at
: o eran. -
fop of Lthe larg:
and ol )
rorn Wi n-]. 1
er or deavige in w ||JL|‘I
and air are mixed in the de il prof.
form an explosive mixture, and the other to
cer, or exhaust expansion chamber,
the burnt gases can iesue into the air.
or valve, to which the carburetter pipe les
i -'-'l*: and the door, or valva, openmng
into the exhaust pipe, is called the exhaust valva.

Engina Parts.

There s also a machine called the magneto, eapabls
of supplying an electric spark at the eorrect moment in
between the top of the shorter jar and the

under side of the top of 1]'_;_- ]:il'_'-."‘it 'ur. This space is
generally known as Tln while tha
I:;:’:__.-_-:’ jar repregs 1]:|_ £ .||||‘]|'-|‘ nn-] Lh:{ inner and
smaller one the 11 ton, The rod from the piston to
he driving shaft is called the connceting rod, and the
ghaft ig, of course, the crankshaft, to one end of which
the propeller itzelf can be fitted. Both the valves are
opened at the corrcct moment by a system oear
wheels, driven off the crankshaft and cams, wi u]l Tift
the tappet rods and rocl arms in contact with tha
stems, but they are closed by springs, called the
exhanst ".':'l.l.'-""' 11'-1'51.]-'. in the caze of sxhaust valve,
and the inlet valve spring, in the ease of the inlet valve.
::-3 alzo driven by the engine, and sends an

ng o rubber ingulated wire fo the

the combus
chamber with its s weints ingide, and its insu-
lated terminal, to which is attac e cable from the
magheto, on the o of the eylinder,

The evela of operations is div ided into four strokes of
the piston, The first i the suction stroke, with a dewn

ENGINE PRINCIPLES

ward movement of the piston; the second iz the
esgion strol with sn upward movermnent of the
the explosion or power stroke,
ment: and the fourth

en place
‘|: up nml down stroke of
[ the cranleshaft,

_— &hhrl-\.lf"ﬁ'_ bl 5=
Gasy if

I:id'r."pn:_:ltﬂ ;
bott walwes

3/

J |rduetien

Exbhauost
Stroke

Magrammatical illustration of the principle of the four-stroke
engine, showing the cycle of operation.

be doing m 1206 to 2000 revolutions per

minute, it can easily be understood that the strokes
follow each other with extracvdinarvy rapidity.

s3l el y in four
stroke, and therefore the has only
stroke to every two reo ions of the
Thus, if the eongine were running at 1200

rinfe | i

that onls

place every minule.
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ped the eyals
ligrize him

s Ll top r*[
er-_. called the ecombustion
the top of the g on i llw_- "pa-. ard

Lile -C_'_".'. |

How Power iz Develnped.

When :1'-* piston "n:*h:::mul- on |] sirake the inlet

into
CREE l]‘- the
downward travel of the piston. The i valve ig then
closed I-- {he ac 1 itz spring, and as the exha
Iring llj-_ '11~1 thres strokes o
18 '_1'_:: combuation chambar
he piston {l il
the mixti already
we-fifth of the sprec it

merd that it
] s rubh wilated wi
plug pointa inside v evlinder,
placa s O --\':.-1::;!r-=~ I
This exp |r~a1| e driv
power, stroke :i.‘l-.l Imparis energy
rod to the erankshaft of the engine
the evele of four the 3t v
; i ward courss
he ex
. When the piston
has driven out most
o .=.J'-'c- closes and the
gycle of operations MENEEE A with a downw
travel of the pist on ati l]lr- opening -..r fihe ind
In ssing it may be hat a cas-tight joint is ras
between fhe v" fre inner walls of the eylinde
i fit in grooves in the

VALVE OPERATION

pigton and tend to spring out against the walls of 4
evlinder,

Valve Systems of Aviation Engines.

This cycle of operations is commoen to the great ma-
jority of sviation schoal ensines smong them being
the -1-u'1J’r ight-cylinder air-cooled, the Curtiss. and
the B.AF. A slio hlJ\' different system is emploved in
somie rolary engines, notably the Gnome and the
Menosoupapa, '

In the Gnome engine the mixture is taken into the
ersnkicase, and enters the combustion :‘7=1|r||'-g*|' by
means of a mhr, in the head of the piston, This valve

{ tically, and 5o does not need a svstem
'l[e.'|||"|.b and wwi:. T arms to
; I to open by llr &1
e cotnbustion chamber on the indske «
P returns it to ils seating when the T"-“"-‘-:-" ascan
N to cormpress the mixture. The exhaust valve is
aperated in the ordinary manner and js carried in the
head of the eylinder. Ses sketeh of this valve arrange-
ment on page 2F
The Monesoupape, or eingle valve, engine works nn
r-stroke prineiple, but only emplo: :
ch 15 garried in the eylinder head as in the Gnon
This valve is open to the air, and on the inlet stroke
l air only to enter the eylinder. Tt vloses, how-
ever, some time before the piston reaches the bottom
of its travel, or ke, =0 that suclion is set up inside
the cylinder u‘h le the piston is still descending, There
4re passuges connecting 'J"'I" crankease and the oornbis.
tion chamb: ¥, and #g a - very rich mixture has al
pared in the crankease it rushes into the ¢
chamber, owing to the suction already presen
1ere, 8% =oon ag tha piston uncovers the piassage
ports on its downward path. The upward strole of
the pieton compresses the mixfure of pure air from
outside the engine and very rich mixturs from the
crankesse in the ordinary manner, and, as in the pra-
example, the third stroke, ie., a downward
B
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Four types of aeroplane engdines,

of the piston, provides the power az the

fired av the top of the stroke. On the

. the valve opens again and allows burnt

s to pass out into the air; th e

commences once more, the valve remaining open, =as
ilre sxplained, to allow pure air fo enter the engine

he first hall of the downward inlet stroke,

One Principle, Many Types.

From thiz very elementary deseription of the prin-
ciples on which the petrol en rks the pupil may
have =zome difficulty in recognizing the various paris
when confronted with a medern aeroplans engine. He
that if he has und idea of the

the ng  of ingl

bits and put it togethe ill aoon pick up the
peculiorities of the more complic 1 aviation engi
Perhaps the arransement of the ¢

case may shrike

TYPES OF ENGINES

shali puzzle him. But familiarity
ciples will g show how t
Aproplane cngines may be classified as [ollow :—

Stationary Engines.

Cylinders arranged in line  Lxampla: — 160

Cylinders srranged radi-
ally

Rotary Engines.
The cylinders rotale Example:
round o fixed crank- Gnome: f

The
Tarics.

tha exhan
Jet |
2 he Curtizs, he
nome, the'inlet va
as already described, sitvated in the piston,
the automatic
valve is carried in the
: ind fappet rods.
head valve serve ;
Cn the Le Bhone and ( et enoines, hoth inlat

exhaust valves are carried in the eylindar head,
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I-’.f-\.l'.'q.—.l-_:g.i.:.:‘l .'_'|r'gr.¢.'-"'..l\.l'_' exhaurT
]

Culirdae

a o
Exlhany

Hder .|5;|=-| :p?_
rah maabure

B Monojoupape -
Bl £lr

Arrangement of inlat and exhaust valves on aeroplanc engings.
Top leit: The super-lmposed errongement, Botlom left:
Overhead inlet and exhanst, Centre: Ginome pattern inlet in
piston, and overhead exhanst, Right : Menosoupape or singles
vialve engine,
are operated by means of tappets. Some different
valve arrungements are illustrated.

Generally epeaking, the rolury engine is lighter per
than the stationary fype.
e nir eooled, whilst only the

t ry enginag follow this practice. On the
other hand, the rotary engine is often more extravagant
in petrol and oil consumption than the stationary type,

d this has to be considered in weighing up the rela-
tive advantages and failings of each type. Generally
peaking, rotary engines are used on most small and
light machines, such ag scouts, wh are singla-seaters,
On passenger-carrying machines, used for long-distance
work, a stationary engine, generally water cooled, is
used on account of its reliability and economy,

It can now be assumed that the pupil has at any

o
1
all

an clementary knowledge of the principles on
which the engina works, and he desires to pick up as

PREVENTING ENGINE FAILURES

. 1l knowledge about 1t ag he can in the {
weeks he haz at his disposal,

Parts that Give Trouhle.

Whenever an engine fails or iz being taken down
the pupil should find out what has hap-

pened to it and what e to remedy if,
parts of an engine mest liable to give frouble
serious mechan breakdown) are the

» jonifion wiring, valv I

; the carburetter, &

piston rings, obturator rings (where fitt
lubrication gyvstern. By ta
and discussi
troubles, the may learn the kind of breakdown to
gxpech, a see how, by a little care on hiz part,
with an occas ngpection of the machine, ha ear
prevent

mriam i) N T
" Campregnan

Wabhiz —-
Clogas

'F‘chr'l:j

Boavees, dad Contre

Monosoupape engine timing. Timing diagram of the Mono-
soupape ongine, showing how the single valve acts as air
inlet and exhanst. The rich mixture is admitted from the
erankcase by means of transfer ports in the eylinder walls.
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Engine Troubles, Symptoms, Causes and Cures.
The Plugs.

2 goTew hnt 'r:‘.\f to become soC
reen the plug poin
of the ]_-h.l-:.
appear
v. When in doubt, change the plug,
s then commences to fire the plug has
the cause of the froubl A new

A spoarking plug In section ond two types of spring on plug
{erminals in common use on asropline engines.

ghould ba fitted with each plug when
Hometimes o clean p be fauliy al:

L]l LWra ’...I 5] na
r granted that 1ln trouhle
sometimes eapable u!' '!':.*'.:I.:_r falen
L]- ang :l with a stifi brush and “petrol.
] dis

iy

PLUG TERMINALS

the insuls :
pwing to excessive heal, in v
and the 1~1u~ must be ;Jlap“--u
oceur OWIDE the plug term inal dropp 1.1g o
ine terming |_,_ 1I

AT
FeasoIl.

Twro Eypes I
The first consists of a
the neck of the plug,
BPLUNE # Ll-mt
magneto is mlﬁ 1
it, throt 1
""-'-'-"Ill"l.'l eing pressed toge ther.
no chanee of
hough it 1s only
il -1-|
rc_:ln:xs;se the !1- n desired.
terminal ineorporates the on lead wirg
well, and is usad on engines the Cnome, C
get and Monosoupape where there no nead to employ
g rubber ingulated vh-tension wite ire i
need to convey the eurrent from the distributer to the
and ineorporates a spring in its design, ‘The
b will explain the ides Ta detach the wi"e 51:
only necassary o take hold of the loop at the end an
gtrain the wire agaings the apnnﬂ thus reli
IJI"HHh & of the upper loop round the groove in to
I a ].lll'l':" ponstantly oils up at ity polr i_l may
found expedient to incrense tne gap hetwesn the po ..11*:.
considerabl This, lmn“.,_r may mile it ¢ ]
lz .-.':- abart I"1“ engine an “this
to start It on ane
hin in when the rr-"nL-
running. Ao ha exhernal insulation
will aleo cause misfiring, which will cense i Ilm
i dried.

e —

e it e O

._
= - -r BB oo i =
— e SR ——

=

=g

=
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Break im patrs ==t

Rubker tub :"'-‘3

Brokam wmralion  wire

i : 2
Jow b ard cover wikk w.ju'.&.'nnﬁ tape

g |

Bepairs on the Beld, Top: How io repair a brolen petrol
pipe. Hottom: A repair to o broken or chafed high-tension
wire effected by means of Insulating tape,

High and Low Tension Wirings.

| 3, but it should |
time o see that it iz not chafi
or wood. The insul .
may easilv perish if it is constar
friction with some part of the me
should be neatly clipped up in position

'
ld not lie in long unsupported lengths, as this
etraims it and may lead to breakare owing to vibrafion.
The wiring is divided into two systems, {he low tension,
whi r a thinner insulation than the .
which is the high tension. The low-tension
from the low-tension {erminal on the contact-bresk
on the magneto to the switch, whilst the high-
tenzion wiring runs from the magneto to the distribu-
ter, and from the high-tension terminals on the dis-
tributer of the magneto to the sparking plugs. The

1 1

TYPES OF SWITCHES o3

ion wiring iz ger Iy thicker than the low-

o, To repair a chafe in ignilion wiring, black

g2 tape, or ordinary medical tape, caon be

bound round the weak part. Tf the wiring breaks the

insulalion can be cut off so as to oxg the wire core

a short distance, The two ends can then be twisted

Alier and the whole joint bound with insulating

tape, The reason in some engines, notably the

(inome, the high-tension wiring is left free is because it

iz led direct from the magneto to the sparking plugs,

and so touches nothing oute that would cause a
ghort circuif.

Switches.
The switches require to |
gep that the s wiorking
guch as 15 used in elzefric
moath 1ol : i 1 fype

top of some control lever able to stick at times,

TIUHE SWITCH Ca Top &

3 !
4— HEAD M FRaci

Types of switches, When the switch iz ** on'* the pilot or
mechanic calls ont ** contact ™ ; in the *‘ofi ** position the
phrase wsed is ** switch off."




a4

and should
often uncartain in acti
to be held down for

contact 7 when released.

PRACTICAL FLYING

not be depended upon, as the spring is

this type the awiteh |
ch off,"" and spri
All switches are ~u]1"u~n. '

to work in the same direction and to be marl

‘ pontact T oor
case, and the p1
understands how the sw

* but this is not always the
in that he clearly
iteh works In the tumbler

type the switch "~|Ji""! 3 on Lo contact easily but requires
rather mor to put it intothe ** off " position.

Valve

Valves are subject fo o
Crenerally, it is the
raquires more atfent

much greater ..l.:'l.{l r.rrl gtrain than the inlat,

valve bre off .LL the he
uu'l .:rmrl otherwise

‘he cure is to
new valve.
¥, and an

enaure the re

Troubles.

iny different formes of

haust valve which fails

becanse it is subjected to
When a
ad the pilot should switeh off
there is every chance of the
ombustion chamber and
The symptoms in a broken
: of ome eylinder, probably
ic knocling noise in the
remove the broken 1’«."13 a
Valves should bhe
mination made eys

moval of o valve 'J'.:1t w L.-J.li.

¢ o few more hours running.  If §

t and cracked under ¢

¢he head it should be chang
fing to the heat; s

1111

iz to re-

inding is an art
za 11'”15-*1' with
of valve gri “'u'n L

on its seat. W

and elear |||'- Ti'.-_”'-'_- should be no black spots or

n its seating.

sorewdriver

_].. methods r‘|||1'.l m.-"“'l
e valve res
1T prop :-:']:f L:_ round-

inding is done b
groove in

THE MAGNETO

gpring iz placed w‘ﬂ r .1 iz valve

valve from the bing

proctica to grind the ‘.'511'

ghould be used, as otherv
Valves may
| for by Doting LI|-_- claaranee b

bing will

tion. As little of the m ng compound as possible

orind into
It can
n the

gtem and the 1 r arm appet cod.  Stretehing is

often a forerunn
valve, and is due to great
heinr too strong.

sglenee of the
the valve spring

Any squenking that manifests itse

le or rocker arms she that they a

[Tah]

friction iz taking place. The

'u...mlh them or tres 'th e
nt or dist

flicult and unsat
"-II""""““"L’--' re ch

DL
aphite.

BEEN "1].-.. n

have to

compressad before they can be got into place, buf
i

they are firat o :.;*.111|_11L'-~'-~"-.'|| in a viee and
position they can then be xd quite easily.

Ignition Troubles.

to ia perhaps too ﬂ’.ur-!‘.'-lir:'-?
he “'1.1T"1]. o talke
1 c:'1'|11 Q

employ two ma
eylinders. 1fc

out which if

then tracing e hirh-tension wiring from

ing which eylinders are cold and

ean

engines

e numbar of

d

the eold

r\|u ders to the faulty magneto. To test for a faulty
g -.*' ch on, put one evlinder in the

tion u.-'l rock I]n- |n'*-|'u*lh1' gently

C‘?\Ell_""':'”'.'.'
It. ‘The oren
magneto 18 oil and dirt.
gleaning up the magneto will cure t

i
o =
distributer 1 o1l (which 1t v

to and fro.

n, meraly
g Tha
seldom
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complete magneto con-
lact hreaker (left), and
details of the make and
;{",‘.‘-P;t’ﬁ;‘_(.l“ brealk (right).
[ dewer

b v _
Sidamag M Tepmend

s on rotary enginee), tha contact breaker should ha
clean, and the high-lension terminals and brushes
ghould be cleansed carefully to get rid of any lubricant

h has crept in. The brushes should work frecly in
their guides or holders, and fheir springs should be
strong encugh to ensure efficient working.,  Ireq
troubla is i_""""L,'"I[;_'.'lﬁ'fi in connection with the
bresker. J.J.JL pl atinum points may require
tritnming and adjusting fo their correct ele:
elan, © sially in t]z|||||- waather, it may be found that
the rocler , which operates st a ecam and
n::-|-’H the points, has seized. The curs 18 to caze it in

ts bush and the metal pivet. This troul
{ll;ik.r either cause total or partial
being by far the more difficult to
brushes cause total misfiring, while dirty
tact breakers are flﬂthn Ly

infermiffent moisfirn ]
Sometimes, in damp weather, moisture e
gide the magneto and causes partial and erratic
To cure this r:'nu‘. l.1. the magneto should be taken to
pisces and the armature and mng::‘.s dried in a warm
room, Sese that a bar of iron connects the two ends ¢
the mapgneto, as they ey ]h‘-’* their magn
Moisture on the high- als will also cause
misfiring, which will dub.j, p:-a,r if thr ferminal iz dried.

CARBURATION

Failure in Petrol Supp‘lj,r

Carburetter troubles are mostly expe
neclion with the jet, wk

to remove.
b
the

r__|

o L

dirt seem to ?111[[ £

the p:".:'t,-. :,J|- filte T,

nead In con-
Id be ab l"
: O IEIgVe the Jf‘t \L{h

nanner pping and uneven

1'1*3:*""11 & supply fu frol

il;,;

o, in any

0 .":TT-."'l. or in
All kinds of
wetter from

ne to time, and it is o mystery where they all come

from. Cotton waol,

grit, bits of rubber from pebrol

o o et il

- e

To illustrate carboretter design. (A) Main jet. (B) Compens

sating jet. (C and D) Slow.running jet and choke tube. (E}

Air inlet, (F} Sct screw holding compensator. (G1 and G2)
Screw caps below the fwo jets,




PRACTICAL FLYING

piping, would all ca tog
ol supply is sus ed and the
firs t:lil.-:; to do is to turn on the
| carburetier. The petrol ghe
then pour out; if it does not, the p trol unilon sho b
isconnected at the carburetter and the flow tested
= good the faull is in the carburetter. If
bad, the ble lies in the pipe, filter or tap.. Should
the carburetier seumed fo at fault, remove the
i : I i an and blow down it. Clean out
vith a cloth and patr re-gssemble
atter ag In cases
hed, t 1
until i

ocked, tuar

and wateh ||1-' o If it iz poor. ot

e Toot of the 1 ] there.
f'_.!'rl' e b T".: l'll'll.'l. |:'|¢- _{!.:1[_')’!3

d an |I I thera-

e "_I'lli:‘ .EIIl'] CaLEs

i ver be uyngupported for

more than short |-_||~_" 13 1 . tion of the encine

will enuse fracture. ar joint is often inserted in
a long lenoth of piping to overco rizl

Repairing a Broken Patrol Pipe.
broken pipe rubker tubine ean be slipa
t brolen ends, wl are then bound
opper wire and insulating tape. A punetured
aleo eaes trouhble in the earburctter. This
tected by removing the f d s o it
ol § t and re ]
thus va
2 form
wicate the posi
1t ean then be salde
if care is taken that
not weirht it and =0

!
Lhe correct mixty

engine, and
s correc
indicate too rich or too weak a mivture. Black
from the exhaust iJ.JLli-.'E'lT-.‘C too much petrol,
long vellow Hame. Too rich a mixture may
ing ! buretter at the jet, or shows tha
: k and remaing cloged. A re
eupply of petral, or air leaks in the carburetter or i
tion pipes, will result enk A mix

ture baing
tormed. In winter, larger jets are often used than
would be necegzary | inmer.  In cold weather it
iz possaible to -ate starting by heating the carbure
ter and inlet pipes with a hot rag to assizst vaporization.

Difflculty in Starting.

The main air ports to the carl { alao hava
to be closed dur
rich mixture for starting 1.] f the e » and car-
burstter arve water jacketed, hot wate I pouted
into the radiator, and €l Lis will mate assist in start
ing the engine 105, although the petral may
have been filtered through gauze or chamois leather,
water will be found in the j and fleat chamber.
Unless it iz removed misfiring will ore Petrol or oil
funnels and r eaps should never be left on the
ground, as they pick up dirt, which P .I].l"l.|)|"
the petrol and il tanks and eavse
enging such as the Gnome, where no tos ar iy
fitted, these remarls apropes float chamber froubles
obvicusly do not apply. Tn this latter type of engine
the only thing that can go wrong i= o petrol jet =i
in an inlet pipe through which air is I
crankeage. :-L-;ru.]u"up of th-‘* 11-
ig by hand instead
difficult matter. :«'f-n-.u 1-n... 5
:1-:1'.1": wire may break and ecause 'rhn
It the return springs of these levers are
thrc:;lc and air valves open in eaze
engina controls, this trouble will be overcome.

Inlet pipes can only cause trouble by
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7 ab the uniona. T
et is Ll]-. same. Air enters the pipe

e mixture to a greater or less extent .uld CAUSCE T
firing or weak 1 _L ire. i g up the faulty job
with medical, or insuls ape will eurs this tempor-
arily. 1f the ruk joi il clips employed on gome
engines become slack
of power ough weak mi 1 b-_.:u-,—_-;__rll-_. i
snow may reach an inlet ]‘-i|‘:e' and remain thers un-
detected until it freezes. To prevent this all such
pipes should be shieldad from the rush of cold air by
E0IME medns, or wrapped up in felt.

n f':lhn_f.l'

Signs of Seizing.

Piston and obturator rings, Piston rings, when onee
they ure p IiTI-"']. should give no trouble what-
ever. On new 28, of when the Iubrication system is
[aulty, they may :=--i;.-_* in their grooves or break, When
rings are inspected they ehould be clean and brizht all
round. B narks are signg of axvessive heat
triotion, or show K 1ot fit. ¢ should
work freely in their grooves in the piston laterally, and
also should have the necessury clearance up and down
It the ring is too tall it may be eased down by rubbing
on & sheet of emery on a surface plate, after having
been brought down with & smeooth file. Only ona side
of the ring should be filed and that placed uppermest in
the piston groove. The pap can ln easured by plac-
ing the ring in the eylinder and mo ' up and down

ify it at various 11-_';11u ng, a8 it may be more worn

1 others, Tf I,II"" piston and obturator

will make this failine obvious by

: radisting fing and Lh tﬁ]: part of

£ that: the: trou ble can be ed quite

radual falling off in engine rev ﬂL_fuﬂn indi-

; ing up e taking ]\1”-,, and the 11'1]-.-'

sl :l"'] therefore land before ” faulty piston seizes.
e taken in removing piston Tings:

picces often can be inserted between themn

and the piston to ease them out of their groove. If the
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prung too wide while being slipped over the
on it will breals, as it is made of cast-ivon and iy
- brittle. o in the same way that all carbon
nu.s.l. be seraped off the eylinder head and piston when
the engine iz taken down for overhaul; so must the
grooves for the rings be cleancd in order that the rings
shall work freely in them. Tt is a good plan to boil the
whole engine in a solution of stic soda, so as to
soften the carbon and thus facilitate its removal. In
digmantling rine greatb care should be taken with
every part.  Fach should be methodically el . in
petrol and put sway in o clean box. Units can bo
tuken o and stripped sepurately. When taking
down .:‘T--n;‘_-frlrg it is a cood plan t y it hit by bik, in-
gerting nuts and bolts in their res ive holes, iy
to prevent th being lost and also to make sure |h'1t
the righl bolle and nuts are used for their res)
parts when the engine is put together again,

Importance of Cleanliness.

1 ems. will r'n‘-'-Llil'L—' cleaning out with
paraffin from time to time. All the ganze filiers and
goeresns soon become more or less blocked with Llu-r and

i e removed cecasionally: It will |
s to drain the oil out of rhf- engine 1.'-']'”"
and A1l up with half-a-gallon of paraffin,  Lotat

th |l1""J|'li-“|'-1' 10 or 20 times to allow the paraffin b
il ductz, and then drain out :]:::
fill with clean oil. Tarafn is a much
ium for this purpose than petrol,
& certain lubricating quality. Tha
.I-'\-"..:l:'\-s- “l—\' T1ITE Oy I,.I'll'_AI (]} :'-'_':_':"I'I_'_l_'_l'l]'_-l""l'_l'll'f‘!
If the comsumpti g exoczsive there muost bha
wor for it and the fault should be found and
In cold weather the oil may congeal, when

it muah be warmed over a stove before heing used,

alternatively it may be diluted w 5 per cent:
) ||+ e casily and o

I..h.-" | b bo the re i) E CIRCY. '-:'|| ZEET1 21T

i]'-g fror e d be examined. LI it
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peor or divty it should be emptied away and new lubri
cant poured in. On some engines it Tnle-h the o]J a long
time to reach the bearings, especially in cold weather,
This is the case particularly in machines where the oil
tends fo accumulate in the lower ond of the sump,
should the machine be standing on the ground with the
tail down. mnetimes, in order to warm up this type
af engine more effect |'.(-|';_ the tail iz jacks

of several feat: : fhe Ina chine ia in
position.  Tha il '-.'..'.| then be '*athut::'
throughout the erankcase and will reach the pistons and
bearings more quickly. In any ease it is advisable to
warm up the engine gradually and slowly from eold,
and never to run it sl maximum revalutions for lemger
than is absolutely necessary. This applies not only
when testing the engine on the ground, but also when
flying. Very seldom, except in climbing, ia full eng
power desired or needed. Tevel Alying can be o
out on most machines with the engine running at
several hundred revolutions below its maximum.

Common Engine Failures,

uld the engine st op suddenly the cause will
failurs iznition or of the fuel supply. To cure it
test the magneto and switch, and then the j r-tml
supply.

The misfiring of one eylinder wi
a faulty pl If the misfiring j 3
loud banging, or rattling, the causs is probably 4
h-!'l.’f:-.-;_'n valve.

reason may be
put down to magnato failure. ]

If irregular or infrequent migfiring cecurs it will he
because the roeker arm on the magneto eontact hreaker
sticlks oceasionally, or beeause thers iz oil or dirt on the
distributer, or the platinum points reguire trimming,

Misfiring, accompanied hy ar.ulut*-qmr' is brought
about by an insufficient hmll]].L\_r of p the air valve
eticking.

Difficulty in starting the engine may be dus to

ENGINE FAULTS 43

cold weather, or the facl that the plug points are set
too far apart. The marneto contact breaker or dis-
tribufer may require cleaning, or thers may be an an
leak in the induction pipe. If the engine runs well
when it has once been started the last cause may he
suspected, ss the mixture might be too weak for start-
ing but correct for general speed.

Black smoke from the exhaust mav be the result of
too rich o n e, or show Ehat t 'I..I]I'I:I.L'_'!E' is
fooded, or an air valve gtuck in ¢

Run a New Engine Gently.
Should the number of engine revolutions ¢
hag been run for some time, without misfiri
seizing up of bearings or pistons has I i3 red,
as the result of either taulty lubric: or 1] ¥
in the parts concerned. This is likely OCEUr On A
HEW OF rece I i {
theralor
new enging in o » allow l3|-'- bearings
parts to run in.  1f the steel eylind are blued, or
/ red, the obturator 1'5_1|;._: may be suspected, if ana
In passing, it may be mentioned that an
obturitor ring is a speeial form of piston ring used on
tobary engines in co Junction with the ordinary type of
It is ma .]- i brazs, and s L shaped, with the

pisten and the down

ward sty
UNEVET
eylinders 1
If the eng ;
EPIH‘II' e . : T che cause 'I.".ll.:'.'
i trol,
J.>"L-| vibra ; el ,-'. e s ge ="'||J due to the
m:shru:g of o
a loose pro; : 1
benrars, i es the prop i= fanlt an rI thi ]
I 1 Case wld be
out of n ]‘-1‘<=|- ]_!:51' will
upzet 1ts balance and will off 2 smooth running of
the engine.
c2
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General Hints on Running an Engine.
Always warm it up slowly and gradually.
MNever run it al full power, in the air or on the ground,
longer than is absolutely necessary.
¢ f..a little pelrol and throt 1|-- u,,.-||'_:|;:r a8 18 pos-
sible in accordance -.-.illu flying cond !
Hemember that in case of engine failure it is always

o with some oy
to continue unfil the whole ensine
Listen to the sound of § oine and try and detect
faultz before they become 10115,

Never open tha 1rLL__r, suddenly, as it strains the
engin

safor to make a .=.uul::-'r with some gylinders fiving than

Tives Bp.

Liun the engine on the chocks as litle
and on rotary engines do nof usge the ;
more often than | i3 necessary, ag the life of an angineg is
d by non-chservance of these rules.
Ting Ihx‘:T:':vg." ¥ overhauled at the regular
d for i
hitz eaze the engine from
tima Tf tima by '1 r-_‘-lL .r|'r Llu::“ or gliding.
b vithout testing the engine and naver go
up ~.-.i'i‘r: : misﬁ:-h-!z or unsatisfactory engi
any trouble put right on the ground,

CHAPTER 1IV.
The First Lesson in the Air.

BIOR to receiving the first practical '-TIE:'E?.'LEEUL;LI:-SI
P in fiying the pupil should realize that he «

arn too much about the theory of Aving a '.:i
the means of controlling an seroplane be efore he ,_1L,tL|._h__1.'
inds himsell in the gpilot's seat ready for his first
) He will learn very 11'-'10}1 more r||n*LIxr if he
alrcady & preliminary i e rudi-
ments of mechanieal flight 1.01 1t Lr— ~.t'u|- 11.':t|1rt:11. a
nowon  as tr- how or why a machine flies. Boll
:-:1-‘,..1 etor and pupil, therefore, will save themselves a
goad (ea tirme and tr if the former explains fo
the latler the elementary prineiples '-::]” belora
attempting to ivgtruct him wpon bhandling a machine
in the air. Hmphasis should be laid on the icular
J-'rlpurlulu-u 'Jt' the method of control
and the mistakes to be guarded agair

Dual-control Instruction.

wod now almost universal of te 1(’|]I:‘..T vapt IH
3 means of dnol-control machin In th
early davs, after having acquired a !_1'e;u'--'.5:ui Enow-
ledge of an aeroplane and the method of controlling it,
the pupil was =zent off for rolling practice, or
"taxying.”' on an under-powered machine which could
not possibly leave the pround. The next stoge :
give him a machine L wing suriaee
large jusi to allow him to get off the ground
bops.  From this he would advance to s
W ﬂl':.']l would just fly, upon which he would my
ights ™' wuntil he was proficient, laler
ﬁt!t’-mmlug turnz on a more powerful machine
This method has been superseded at all Service
schoolzs in favour of duoal-control insts

46
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Ingtructors comtrol rod Elevator
control

1 .
Ingtructor’s Seat o =

Sheel fube c_onnn.cﬁrﬂ !
Pupily contrel red to

that 9{ the 'In_jt'ruc‘rajj'

'Pupil_'g,' elevator and

aileron control mod

Thumb  switeh

7

o Ingtruetery
rrudder-par

/X,f fre Ir‘*j'i'm;:m:;

P A g
i E—?‘:E':l?wff;f;ﬂupj rudder-bar

£
i

2 : =]

The dnplicate controls of a dual.control machine. On difierent

types of machines the seating accommodation is arranged in

difiersnt ways, Sometimes the pilot sits in fromt and the
pupil hehind, and vice versa.

HEIGHT TO FLY

means that the machine ig provided with two sets of
rudder and cont levers, one lr: e wrorlead h_\
pupil, who gencrally sit 1, and the oth

the instructor. On some mae Im es one set of cor lh]
le iz used, but they are placed in such a way that
the instructor can work them by reaching o the
pupil’s shoulders. It iz probably best for the pupil to
be put in the pilot’s seat from the beginning and for 2
telephone or spesking tube to be arranged between him
and the instrueter.

Communijcation in the Air,

.[t is & great advantage if some means of communica-
2 the pupil and hiz instroctor.
A gvs 1) tubes may be fitted or signs may
be mmnr*ﬂrl iy this method a great deal of verbal
instruction csn be given in the air and the effect of the
control movements demonstrated.  This  methad
obvicusly saves a great deal of time. Tf the
atructor's position pen il'a—ns '*r' ingtance, if he were
reaching OVET the shoulder i'; order to handle
he may be :'nl].r o ak to the pupil in
it the nead of a spe :‘I'i___E‘ fribe
are divided : i 15 the best method
i t‘_u_||||*"' T Bome instructors
r 7 fype, whilst others think that fime
is 53 -.n:d b\, -_aL ng a _~nm] on a ** tractor 7 type from
the besinning, JI ATLY 22, the school machine should
T tao sensitive on tl e control,

Working the Controls.

There are many different methods of instrueting,
and it will generally be found ndvisable for the first
legson in the for the instructor to feke the pupil up
toa calm and safe height, say 1000 6. or 2000 fi., and
then allow him to feel the confrols. 1t 1z here that the
Importance -.|l] be sppreciated of the p l11'i| knowing
what he oughi do before he has actually the chance
of doing it, 'I‘-.'-' .~.1.nulc1 not be .‘_uth..’!..?d of working
the ¢ontrols and noticing the effect they have on the
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The tractor type of acroplane with the prepeller and engine
in front of the machine. Note the long, tapering body or
fuselage terminating in the tail. The tractor type of aero-
plane is now employed practically univerzally, the old type
pusher machine having been superseded even in school work,

THE

NACELLE

The pusher type of neroplane with the propeller behind the

pilot. Naote the pilot's seat In the nacelle in front of the planes

and the toil booms and open framework in place of the
fuselage on the tractes ftyne,
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machine. The instruetor may allow him to get into an
unusial position and then show him how ensy it

geb oub of it.  If is far better for the pupil to acgquire
the feel of the machine as quickly as possible than to
it still and wateh the instructor do the work.

Flying Straight.
The first lesson iz to learn how to fly the machine
straight. Not only must the pupil fly in a straight line
towards some point wl he selects in front of him,

but he must fly the machine level, i.e., neither upwards
nor downwards. He must Ay laterally | atil
not with one wing up and the other down. He will
find that, to begin with, iz unable {o control the
maching in these three direetions at once. He ean get

the directional straightnes:

Flying stralght. How to Qy straight by selecting some promi.
nent object on the horizon, such as a church, and stecering
the machine to it with the rudder. Another good method of
Nying straight is to steer the machine along a straight stretch
of rond or railway, or to Ay it parallel with these landmarks.
The machine is kept straight by means of the rudder,

FLYING LEYEL a1l

bar, but he may sllow the machine to woll sideways, ov
gee-saw. On some machines it iz necessary to keep on
a certain amount of rudder in order to make them fly
gtraight, and the pupil should realize that if he finds the
machine drifting aw to one side from the point he
has chosen he should rdder in the opposite direction,
and, if necessary v the rudder on.

the machine generally when 16 is set by the
instructor in the correct itivn,  The pupil can then

ition by mov

or bhackward to prevent it descending. If
vs the correet Ayving level speed of the machine,
can also wateh his air speed indicator, He must
member that any increase in ils speed (with the engine
running st its normal number of revolutions) means
that the m ne 15 descending, and that anv decronse
climbing. Tt is
alsn necessary o bear in mind the fact that the
speed indicator is sluggish in action and only regi
# change in speed after the machi
change. s ehould be borne in mind al
high, he will never come to any harm
machine to g0 too "
he can easily allow the machine to get into an awl
ition through permitting the speed to dvop below
ing apeed, for it iz the relati
as t air that pres

equilibrinm.

Horizontal Level.
To keep the machine horizontally level it iz necessarsy
to wateh the horizon and-to attempt to rmain
front elevator (if there iz one—or if the machine
fractor, the wings) parallel with the horizon, This will
only be attained by practice, and the pupil should not
be disheartened if he does not pick it up at onee.
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Trimming the machine to fly level (fractor tvpe of machine)

by keeping the nnderside of the fop plane parallel with the

horizon., 1 the pupil notices that one wing is down, he must

move the control lever sideways in the opposite direction to
pull it vp, and then centre the lever.

A SCHOOL MACHINE

In fiying level on the Maurlce Farman school machine, the
front elevator is trimmed parallel with the horizon. This
type of machine, which at ome time was largely used Ior
school work, has now been superseded by the ilracior type.
1t is commonly known as the Long Horn, as opposed fo the
Short Horm, Mawnrice, which had ne front elevator.
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When he notices that one wing iz down, he shonld move
his control lever in the opposite direction to that wiss
until the machine is flying horizontally azain, where
upon he can move his lever baclk o the neutral
position. Im worl any of the eontrols, it must be
rememberad to operate them gently, gradunlly and

On no aceount should they be jerked or moved

:l

Bumps in the Ajr,

oW nml then what are termed ** bumps " i
fal These may affect the fore-and-afh
lateral level ---' the machine, and thoy must be

they occur.  The amount of correction necess

anly be found by practice. 1f o bump puts the
ont of the machine up, the pupil must move the
womtrol lever forward, dnd when fying level again ha

ean centre his control. If, on the other hand, a hump
I

the air

sends one wing up, the lever must be moved sidewavs
towards the wing that is up, in order to allow the othor

wing to rise; t when he is level, he again centres

hiz eontrol.  On some machines lateral bumps
correeted by working the rudder 1n coniunetion w ith the
rol lever. To do this he must rudder into the
nnp and work his control lever in the same direction.
'I'!qu;«'. if a |)i.lTl".'i} sends the right-hand wing T up ot the
left-hand wing down, whichever way he likes to take if,

the pupil musi warp to the right with his contral levor
and rudder to the right also. When he is laval again he
moves his control and rudder into the L-u-u_rn] position
as before,

Turning.

re, probably, will be to make & turn,
g simple. Tt is “wise to begin-a, turn with g
slight increase of speed, if the machine has & smyll
range of speed. Both the rudd and warp, the
':'(,-1]*.1'-':3 A1 uhen maoved gently and sim il aneousl
in the direction in which it is desired to tu rn, the Hcrn-
foot being pressed on the rudder to furn right, and the
ol lever moved. to the right to m ||| up the left

The machine will hank gently and vome round

BANKED TURNS a3

guite |"r'.5=1']|'..'. Onece the correct amount of bank is on,
the lever ¢an be centred. Wh he turn ie eompleted
the rudder and bank are faken off a , by moving the
lever in the opposite divection, following up with oppo
rudder and then moving the control and rudde
itral positions.  If the rudder is moved
opposite direction foo soon, the nose will go up
the machine will slip inwards. The controls must
'.'}i.* uc—]lt*'r:{t again until the machine is laternlly level.
iz method applies in gencral fo gentle furns,
| efore going on to describe how to do steep turns,
the |1||;:|1 ust grasp the action that the el or and
rudder have on the machine. When the machine is
fying level and straight, a backward movement of the
control lever will always caunse the nose of wnchine
to atternpt to reach the tail, and in deing this the nose
will go up sbove the hovizen.  The ation of richt
or left rudder will, in the same way, always tend to
male the noze Jt the machine try to turn to the ric
] i when the m is
: r causes the 1 ting to turn, while the
backward or forward movement of the control lever
ses the machine to elimb or descend, or fly lavel, s
compared w

Inversion of Controls.

Now consider what hsppens when the machine i
made to execnte a vertical banked furn and is on its
gide relative to the hovizon, Take the case of a left
burn, If left rudder is beld on when the machine iz on
itg side in the turn, it will eause the nose ; appro: |r|L

[l wing, az in the previous caze,
ion of the machine
it will eanse the nose (o drop
will have the opposite eff
e of the machine fry to appro
wing, ¥ 18 u,-,u rmost; in other words
the nose again with the horizon, right ruddsr «
the nose go up.

MNext, take the acti of the elevator when

machineg is on iks side in a p turn. If the cor
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E | '2"4?‘11"-'-:1—
turnsg
|machine

horizon

Thiee pajitiony of elevator shown

B Fasd

Hlustrating e inversion of the contrals on a vertical turn.

lever be pulled back, it will cause the nose of the
machine to try to approach the tail, but as the machi
is on its side, in relations tp to the horizon, this be

ba
ward movemn of tha stick wil
turn and make tha macl 3
it the nose of the mach ared with the
horizon, it iz found that en 5 verfical bank the nose iz
frimmed above or below the horizen by the use of tha
rudder and the machine made to fur ¥ the use of tha
control lever which operates the wor,  Ab turng of
the rudder acts half as rudder and half as
elevator, and the elevator acts halt as rudder and half

us elevator. Af lesser angles the elevator iz more

£ -l'\l'.' =
15 degrees,

stor than rudder, and the rudder more rudder than

e of the maching iz com pared
iath the horizon, whilst ab steo I of turn the
elevator becomes more and more the rudder, and
rudder more and more the elovato
Now to deseribe the methogd of
the control movements for which the pupil, has ng

.|

mastered the idea outlined in the preceding paragraph,

STEEP TURNS 57

will not find at all difficult to unders 1. To malke n
steep burn to the right (or left), bank and rudder ara
applied in the desived direct 1+ 10 this cass to the
. until the meachine is more or 3 on ite side.

hen the noze of the machine is trimmed to the horizon
by means of the rudder, right rudder bringing the nose
down and left rudder bringi it up. Tt will be found
eSS to ense off the right rudder while the stick is
then pulled &3 a5 to make the machine turn.
While the stick is pulled back, it will be found that the
banlk of the machine is inclined to sl stesper and

eper owing to the ereazed speed and oomaeguent

Rudder
Bar,
;

Movements of the rudder and control lever on a stecp left.
hand turn (plan view). (1) Control lever and rodder in neutral
or central position. (2) Leit rodder and left cantrol lever—
machine tales up bank. (3) Rudder eased off e trim the nose
of the machine to the horizon, and control lever brought back
to make the machine turn. (4} Rudder cased off still more
il mecessary, and the comtrol lever brought to opposite side
and fully back to prevent overbanking, . (5} Coming oot of
the turn—control lever moved over to the right first. (G)
Then, as the machine approaches the horizon, the control
lever cam be moved forward and right rodder applied, (7)
Yhen the machine is approaching the horizental both levers
are moved centrally.
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GETTING OFF

why the machine behaved in such-and-such a manner
when he last landed o it off, he q.llr“. ._l
instructor I]u- reason.  The instruct

well advized t o ask the pupil st the e

he hos any tiona. 'F-.r n if

may be given in explanati

ghould be explained. If 'a pupil doss not 111]c1c-]'a|_q1'|;]

of somé means oM unication
tween pupil and pilot if the f:
goneluded with the greatest exp
sy be mted oub that
£10 to J:"? minutes duration ave of mors value
18 ]uu]'-'.l: who easily becomes 2 until he gains
experience, than longer flights of from 80 to 60 minutes.

s =

Getting Of and Landing.

In ""tiil"’ off, a pupil must accelerate
gradually, keeping it igh ne point by
means of the '-.-(...Lll_l. o attained itg fying
speed pull back the control lever or elevator very gently.
Generally, w machine iz j i air,
should ease r forward momentarily to allow
maching fo gather more epeed. He can then continge
his climb with a margin of safety in hand for
emergencics,

In landine, first cuts off the r-n-'e"*m puts
the machine at the correct gliding |1l1-—a* by movi
eonteol lever forward, then, on approaching the
which he must watch intently 20 or 80 vards ahead ;I‘
him, he pulls the lever back slowly until he has flat-
tened out o foot or two above the ground,  Tf he holds
tha lever still, the machine will slowly sink as i
its flying speed and t ouch the ground quite slowl
without any jar. In landing, it may be nec
owing to bumps or |||--"1.-""i.llf"'|' fies
lever forward or to h Jlu:l 'E: -
general tendency will |

Some further no
found in the chapter which deals with the pupi
solo fight,

machine

1

tha [ 1




PRACTICAL FLYINGG
When to Make a1 Sqlo Flight,

The moment whan a p'.‘,pﬂ
point of importance
The latter ha

iz ready o 2o golc

to him and to 11 & instry

the résponsibility of g plst:

Jf the pupil iz gant up 0o soor 1; while the P |pf; :
wi neek to consider an d the damare he mas do to an

sxpensive machine by malki 1 8 bad Janding, or com-
i bhing

ather error, 1ich ends in an accident

keen to ;rr

: 8 upon '-.-.'niu_-l he is taught, his g apiabil itics,
alzo the instructor :‘u,_H-- men learn to fly in 2 h

OUFS 3
SOTTI0 ml
7

1 1ourg,
*-\.]'II.':-.'IIILI. also ask the pupil if he fee

-'-uh] .11"- to go up so Tt the reply

-’;-:n-'».r:.ﬂly_. more instruction

e eonfidance in his

iu',- #oes up alone,

ready ed & cer

~||._u I,_'l:' 8z a judge of his

T

g0 up slone he ahr;ulri
une off the sround and
i gireunts without the uhlrm-_qr
» and the i|~':11'ur-.1-'gr is
I ould u] I'l SO0,
which he has
> put the pupil in 'il‘.:l.l Er machine
ps, th ruments are ;.L“- o differently
the :|r|J::si'111eut of the machine

1t
even thouel

may be
..L'ﬂ e, 15 o
T teach fne front
1l then to .m.ml ]. :
ersa, 12 fo take s risk -.-.']'.i'cll is q
3 i the pupil ay u‘1
struclor can eg I.._' g most dngl-e
::?u-:il:_"-*‘. A pupil is 1 o gvery chance
a good first fight, o ild be zant
with little or mo .vurm_-_f: in order thaf

ADVANCED INSTRUCTION

caught with his blood up, as, for instance, immediatel
after an instruclional flight. Sore pupils 1
&t and if they have no time o p
the possibilities of their first solo
air much more readily and u:,.mnl

he first flight s 1 ba a calm rln‘ preferably
when there are no olher machines |
instructions as to where to fiv :1:..;[
fight should have been received beforeh:
ally, four eircuits and landings are enoug I] for th
s The pupil should have been ta :
height, and over what landmark, he should switeh aff
in arder to land at the desired spot in the asrodr
Having salisfied him that the machine is in proper
eondition, the instructor will do w 1_ to withdraw so as
o let the pupil get inta the air withont ANY NEIVOUSDesS
that may be caused by the the ght that the instructor
13 walkching him.

Instruction on Advanced Types.

: v one type o
there iz little need fur o great d
o the : ac ':||]:-L--::' l'_'.'g--.'-a. t1
better to ke 1+ & pupil on one Lype of machine §
hours until he ean iy i roally well n o
up on other kinds of machines,
had fime to ly pr Iy, Given suffic
aerodrome for fast landines, & man
chine well should be ak
3 81 3. He will
: 111 TYpes |
erice.  Probably he
gensitiveness of (he
differenca,

A great advance has b 1ade recenily
eontrol machines, t machines having
eonfrol nowadsys, are 15, therefora, no oo
Unnecassary by s g pupils up
away en these machines. Tt iz bebter to wor
slow and ::'h:“iﬂl machines to fast and sensitive
with a little g ¢ dual control on' each,
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PRACTICAL FLYING

and getting off that Fagquire

I -h conld

s instructs 1 these points
The

rermemb
h inalru
as when h
when thers were
of r111 ll Ci :n"r.z' machines

', however,

avail-
them they had to go on

2 T'-."l_s without any instruction

CHAPTEERE V.
The First Sole Flight and Aercdrome Practice.

_] HITTLEY,

I his ff'Jl;:'"':.‘
hodically, He should not take it for
r the machine is ready to fly because the
mechanic reports it so, but must look over
Some ots hi i 1 I

and machine mal

therds have oot, and | I,_".II ali
are the peo are in the hal
undo nuts, mploy wood ¢
g serewdriver.
Attention to the Engine.
First slance over the engine,
important part; mrl here a thorough kns
engines will | Ty Ll1. B,
of the details that ;
on the sparking plugs the marne should
fight ; both the high and msion wiring should
?i-u:|!|_'-.' clipped up and no = ahout the machine in
fa :, which tnig 1 to chafe throuch
and cause a short o (af any points where wiring
fionches th ~|||Llll|'“1 [
of additi . imsulating rubber tape
or 4 h'-u-- ring, sho inserted) ; the petrol unions
-,I|r~qu ha fi = ber conneciions, if fitted, must not
strol pipe iz made of somea
1 be examined for sipgng of di
and  rocker arms  shonld
1 should lubricated
ing, and that
atic inlet
7 ara

satisfied

which

B Tern

2, some formn




PRACTICAL FLYING

are no petre i1 or oil leaks, and that the

£l

switeh is

Overlooking the Machine,
K-—‘*xt_. the machine itself st
zome hou ;

'ln]:n. the
liable to g

abzorbers :
alleron which is inclined
nuts and bolts should be 1
should be correctly loclk
or guides greased Prop

or missing
turnhnekles
wire pullevs
work easily
without too mueh sluck in the the
controls are mask iportant, the :

vital being the
& 1

e

levator --v*nr;l. They must be tested by sitting in the

rudder bar, and,
e |||||-: observing if their ope 1
on the ailerons and fail
g of chafing : they pass
' e, ln some machines it
anics after an' overhaul to connect
elevate rol wires in i-'i;_' wrong way, 1.e., they may
;'::':;-::i ogg them. Ti i sary to pay par
i ention to the machine after it has been in the
I : or when the controls have been overhauled., Tha
hufs and holts and the lockin arrangements  {or
gecuring  the landing chassis wheels should be

a

inspected 0-2?'}1.'.wi-_:r|a]1:,'.-
Praliminary Engine Tests.
t sitting in the machine the pilot should test
» and sea if it iz developing its proper nuni ser
bions; 1I' nob it requires attention, Ti
il, bees a slight
great reduet

satne time, it shou
rar .-,.w-,]-,f.-.-,-.r.

more revolutions per minuts in the air than it

ENGINE TESTS

and thizs must
of eourse, by the sound of his

¢ issing fire or running uncvenly o
He ehould then switeh off and (21l the mechanic
the coylinders, the cold opne being that cau )
trouble, A partial misfire iz always more difficult
locate than a total misfire, The latter must ba due
ta one of two thing: choked or brokea pipe, or

Too much in
for the pilot to uu:]- st md In- engine
fectly. When he knows his engine x
feel of the machine, he can tell ex
and, what 1z more, he can often
machine or the engine before
If his engine fails, he should be
fiying, to diagnose the trouble l';:-f:;l‘-.‘ T
just in the same way as a good motorcar driver
tell what has caused his engine to stop before the road
wheels of In'.c. car have o f

In warming-up an engine it iz wise, when cold,
open il g wly, ir 1 toallos a metal to e
evenly and f mit the oi thin ‘H-:l (cHy
properly th he hearings before Lll power
applied. In cold ﬂ'uullu':r- OngeE e
for warming-up than in summ ime,
nol, cong led. In very cold weather the cast
used on many machines
dition of candle grease.
mav be mixed with it in the pr
a gallom of oil
the propor ¢

The pilot should remember that the oil supply must
be tu r“'*'l on before starting the engine, otherwise it
will seize STy SO0, a rotary engine he st

] . pulsalor

Eﬂt.:*; dornes.  Ti these pulsations s p; he can tak
it that the cil pump is wot
turned




PRACTICAL FLYING
Starting Up.

The engine and machine havine been tested, the
pupil is now ready to start. Tt should be noted that
the onus of aceidents opeursir tarting up the
engine by swinging the p ith the pilot.
Ineidentally, the anic ould always
if the e 1 wera © on eonfact,
this reasan, 1t is il or the switeh 't

the outside of the rmachine wh re the mecl

propeller as

ure into the :

] Har f‘\'ﬂl"]i i" i
wheren ‘2 looking i awitei
is off (it should have the “* On & and ' Of° sitions
learly marked), replies, ** Switeh off." The mechanio
i i bo start the

i

Air shoodd of maching
40 m p.'.-._-' Fluying
with & 10 o i
sheed over ground =
= 0+ 10= 830 oy

| A abesd ﬁj ot
O mph . !:I.\.d'."\’._ll
a.-j:a.-ﬁ_g}' L e wind |

Spemd | ower Grose wil = e i z/'__-;'..
1010 =30 mph. o /fg ’%;
z/’f S
EFmd -é;:/ ; P
R @En :ﬁf}i

e,
7

Yhe importance of wind, The air speed of the machine is

relative to the air, and not to the ground., Ii ihe whole atmo.

sphere is moving at 10 im.p.he and the machine air speed

through the air is 40 w.p.h., the zpeed of the machine over

the ground will be 50 m.p.h. Against the wind the gronnd

speed will be 30 m.p.h, Hence the fmportance of getting off
and fanding against the wind.

THE SWITCH

i i ehioe : ing back the machine
Starling op without chocks, Men holding bac Al
: 1111§ I-'.E:ping the tail dewn while the engine is tested.

engine, when he
gwitches on and sho
then bumps the propeller over con
ine should start. The words
ch off gen g0 th ere shall |
a5 Lo what is meant, os there :1_1I1::;ht pe 1f
“pwiteh off M oand T switch on 7 wers
; should see that
o swikch must always

Lhey

-

ig desired to start the e

i

of thiz can be realized

vy the premature firing of the engine.

Importance of Wind.

r, the pupil must reme

rn =t mg

1her to face

and the same rermark applies to landing.

b

fhe
In
Y

TR




] PRACTICAL TLYING

and the Iowest fiying hr,r-_‘- d of the maching iz 40 miles
an hour, Ly f;...- ."':: the pup legve
ground and land at 40 minys 1 vhich nals 30 m
r he starks and lands
"]l' = 10 ,, *.'- h

equa J

..ulrll]. 1[ 20 m |-=' an
when Zt iz remarnl
icld where a limited -‘lmo:ﬂ s ullowed for the
¥ (X} . )
carry, ' after the landing.

Signals tﬂ Mechanics
sual method of i
pug ready to g
the head, wheraupon
from nnim the wi
well to
Iy
holding x tatl, has
* his el "-.il::: may nl;‘il':
i in the machine if
J_m ra iz ang -|||L1 11~..|~ k

niztake :'f-'lri_t';
mechanic t ip the engine
the ch . in posilion,  TIf
il were nob 4 : thesa po
night e ,|Ji run over chanie, on
forward rush of the machine, {hitousl
being foo wide open, or, in the case of a robary
h cannot be throttled down so wail
e, through keeping the switcl

r'l Hn B

FFFECT OF CONTROL LEVER

GETTING OFF

f:r'.‘ar"tirﬂ. Teil off Gat}\.zr'l'tﬁ speed,

In the 2 Mere Flying gpeed.  Climbing gafely.

i Sl
. i . }
Flying level 1 Suitch off fg

2008 1oaA

LANDING ‘ |

A -3 e e
Targung

Stact of 'TLa‘.‘fe.r-.?n‘ﬂ cut
F!.u‘:fﬂ'-iw_; out.

'L.a.hal;-"-j Running alore
tha ﬂmuﬂ.ﬂ

; 3

e P

Getting off and landing. The movements of the control lever
gre indicated by the white line on the fuselage (exagger ated).
It is of the greatest importance, hoth in getting off and lan d-
ing, for the popil to look ahead, so as to haye some mark io
view by which he can keep the machine straight.




Probable repult -

Getting off with the tall too high, with {he possible resuli
that the machine might turn turtle.

Teils At T o Rre i 1 2 F
should malke certain that h nself ample raom
in arder to clear sueh obstacles os woods, trees, or sheds,

Getfing Of.

two more diffieult parte of a

experience—the start. Tt jz g

Iy and o open up the
| ally, Then,
to swinge g it can be
in the oppe site direption
devs ]II'|'|- into  anything
when ~t11'|m-
is dua to
10 15 often il l.“l-.l"r on thi ;_r-.'
1aching ine i
1o -.willl: g1

Thiz sauses if
‘l"ltl"l' zhiould 1

machineg

d direction. This applies
TIoTre ]'q*u(,u]hr ¥ to fast machines. Another possible

GETTING UNDER WAY

Probable regult

i sufficient fiving

Getting off with the tall too low and without su fiying

;pr:LLI QL"]N the control lever is immediately put forward,
the machine will stall and crash.

: ; Tl ph

reason for a ms-.-r-'.u]*.;- 1:.,u|f- iz that t '

opening the throfile, wh is placed on one sidc

allow his foot to act putomatically n conjunebion

his hand, i.e., if he opens the throttle with the lett

- F ! i i3 £ e TET br [ !

hand he may push his foot forward at the s

tima. When in doubt, it is o good plan to switeh «
cther and to make a v start, unless the machine

glready in the air.

Engine Economy.

oet under

treated az a mile very gensitive plece ol

mechanism. Tt i vell, also, rottle down the
gngine a little in the air, for it is 8 good plan to
run it ** all out ' '1t any time.

Cn a long flight it pays to thr sttle ‘down the ne
BVEry TOW nn{l ﬂum and to rlide down a thousand feet

Oor 50.




PRACTICAL FLYING

by moving his stick forwand ~:lfgl]':|w;
d |_|~,I. ing his tas '~'.';.-]l up, ."-u'l.

r the conlro I-_n--
maching in the air
'd momentarily in

[FRh]

to allow the aerc '=_ e to pick up speed. The

{ 2 of climb will

ir & puptl not to climb

: r speed, but rather to

- miles an hour for possi |..l|. .1|j~_;*- s,

instroments 1 ind : speond
ibed in LI|<*.--|:-:- ‘C].

Turning.
any time to turn near the ground
B a:.r' space in which to eorrect
or any other nnexpected ocourrences,
r the novice to keep
wind until he AR
to 1000 . : then In an make his turn.,

'I-u_—.n furning on ~.L_. hines, where thera

&
made
structo

[T

o]
turn.,

srally

of flying speed or
of the machine should

the turn should be
1

DU oW

al or ‘-]I' llJ'-.' OVEE avel "'-'I'.l-'""'lil Horne in-

R OIS ,_‘,_1'

wer the wind the more
=d he ki |-| 1p in turning. T'In—' refdson for

iy _l||;=:J all turns .u.ur.z- ig in-
e height, and a: i '- ¢ 1% this Irlf_, case

-'|'-'J|.-.-> :-..’.l'|.l|’ll‘;.
3 lu detect 4
when g up wind.
rument have cn place on
E abt any rate, i
nee to the contrel of a machine i
ind or down wind., How many

for instance, could detect an up wind or down
if they could not see the ground, as would

TURNING

e the case if they were flying nbove the clouds
It iz wize not to rely too implicitly "lt ‘any  tima
on the air speed indicator. This is frne
when turning, the danger lying in the possibility of
the pupil t ff the bank when furning down
wind near tha gro nore particularly w stable
mmachi I'l"~:hLI'!.'. ng Iha 1ln‘- air speed indicator is
fitted 1n the of say, the left-hand, wing

Har -:Pm'-l r\r||< sxtor Tbe

on T lefr wirg

If the airspeced indicator is fitted to the left wing, on a right

Band turn it will register more than the mean speed of the

machine. On a leftshond forn it will register less than the
mean spead of the machine.

tip, a3 i3 the case on most tractors, then, in making &
tirn In the _".:, the lefl-hand wing iz obviously
travelling much faster than the right-hand one.
Therefors the air spead indieator tube hed {o the
left wing iz over-registering the mean s d of the
machine.  On the hand, if a lef 1 turn is to
bs made, the indieator iz under-r -rj:fTr-l'nw the me:

speed.  On tractor machines the air speed indicator

fxed g ona side
machine in order

of the fore-and-aft centre lins
that it may not be interfered wi




PRACTICAL' FLYING

chkﬁ_ﬁ.n Ty _.-_u'n
gid I:J-I-H-_w., wrErog .

Suuddzr.cues u i M
T ST

£ h is driven out past
machina. In pusher machines, the

is fitted centrally.

Straightening Tp.
In turning, & pupil should put his nose down c'l"-'-'l'-'.h'
by moving the control laver forward 'I|.- shanld then
ish the rudder control lever ar in *l B
wishes fo f
ind the contro
r : to the cantral position, or, in some machines,
sli:utl.'-. over in the opposite direction, the opposite
bank being applied fi and the opposite rudder
applied as the machine approaches a 1'.11|m||1~-
position: the guicker the turn the more rudd
banl: aras *'*q';'u'*:l 1 anral cenfrad
machinag is leVel. He should never turn slowl
this maneuvre may o in & sideslip and
meang that the machine lr:;':f_“: its flying
1 pets into a tail-down or ecabré position,

AT 1000 FEET

The First Flight Sclo.

The pupil has now attained the height of 1000 ft.
or so and is fiving H.“-'-rn wiml He i3 ol tively
happy, as, once in the air ab rht, the control
of the machine iz a simple :r'.u'rtv:'. There are ; however,
aeveral pitfalls into which he may tun ble i [ he is not
eareful. Ha must always have in the back of his 1

the possibility of an enzine ilure necessitating »

ig known as a forced landing. With this in viey
ghould ..]-...l...- a0 far as is possible, be able o turn into
the wind and land in the asrodrome. Jonsequently,
pupilz who fly low over ods, houses, or other
obatacles are takine unnecessary and foolish risks. T
any nzeful purposs were to he served "'\' i"'ul""Jf.' such
risks, then by ons let him take them ; but other-
wise such fivin nnjustifiable and extremely foolish.
A pupil should remember that it iz only ;_rl-v-l to
average pilot to make two or 115

air before meeting with a re

by broken limbs, or perhaps worse

blo. Lan &
D’-‘rﬁ'rac.a_j_ e 2nd I""rt-. b

Lanling, Tew,

G.a'f.:;::'ba'-::tin ransars Land bom
Nb:!_b':hf,‘..-'h‘_'.rj = - E-I:;K

To rot land here.

B

The landing greund of an aerodrome, showing where snd
where not to land. The same thing- applies egually in
getling off,




s PRACTICAL FLYING

g bad l" an to point the
: c X feg or buildings
unless the pupil iz absolutels rfain that therve is
sufficient space to prevent him running into them in
the case of an engine failure when starting, or to attain
sufficient height firet to cnable him to turn round and
land om suitable ground. In landing, too, he should
allow himself as much room as possible for the run of
the machine should no i
as he iz likely to overshoot the ma

Flying Over Bad Ground.

In cerbain circumsfances, as, fox
of a cross-country flicht in misty
impossible to Ay high, it may be neceszary to fy 1
in the vicinity of woods or other unfavourable landing
cround.  Where possible, these grounds should be lown
round, if they are of grest extent, instead of over them;
as an engine failure, with the ensuing forced landing in
a forest, is not an undertaking 1,h¢-.5- & vilob relishes,

e

MEETIMNG

Hinumwm, Siane

FAET MALTHIRE
Minimum g tecz
S 108 wirey —p-‘- S

CVE R 1A 1._-.| ; i

The rule of the air-when everlaking or mecting anoiher
aeroplane.

OF THE AIR

B l'e?uﬂaﬁh_ e

QR»B%’CF\\‘}"&E\H =

'Wll'hm the “ared- Q’ g
dﬁv_ﬁ -‘I1n.:"5

fz/

Points 1o notice when encountering another machine in the
alr, i.e., avold flying or landing in the backwash of another
machine, as the air in the wake of the machine iz very bumpy.

although such landings have been made in f\"f]'.l':’:]] al
pircumstances without the pilot suffering so much as o
serateh.

The Rule of the Air.

Whilst in the air a sharp look-oui should be kept for
ciher machines. Thiz a || |'||: 2 to all kindsg of .!"}__’, bty
is particularly true at flying schools, where thera is
generally a large number of machines in a compari-
tively restricted aiv space. L'r:uuﬂ:.. gome set course 15

Iu‘.]'.c'; circuits, and pupils
h the course to be

'5]0]"|."-'l'.|. hefor " i ha air, the '* rule of the
road,'" as | ywh by 111:- Boval Aero Club, 1z that
ane keeops : _:-_hl: when meeting ma chines and
gtoars clear : certaking, When machines mest
Bt am g i Tl ot achine on
iz ri 'rJ*' must steer clear. In fiying near -c-t]ncr
machinegs, a |)|||J|] May encounter bu ||||-‘-‘. L Up h" L;‘,




PRACTICAL FLYING

other machine, but these
rmn him, as it is & simple matter lo correch o
therm. I'or the same reason it iz mot advisable t:"‘
puptl to land behind another machine,
upset him considerably. 1In
' beware of trailing wire
id Hying in the vicinity of |

Digcomiort of Bumps.
D um-r their early flying « i
0 beeome als ak |].
To beg t bumps may
strange and uneo tble, but, in 1eality, a
a good 11:-=.:-!.i!1r.- i c.-:;:mlu‘:r-lj.‘ gafe in them. TIn flving,
it iz a ||| estion of the hicher the awel, and ':_'.l'iTl." OITCT
a pupil may -1|||:l that the first 500 ft. or 1000 ff
B zphe bumpy, but al anything above that
uir s quite calm, T:i'llu'}.a have been known
“at heights of 10,000 ft, ore, but this is very
: tional. 1t should be L':_-lm:n'.--.-cr.r-d that a bump
under s wing will enly put a maechine into such a
position as it frequently assumes when turning even
Bumps will offen be found in
and sometin too, they may

1 T i1 H
10l 4 L

) ¢

that a 1
himself, in whic
]||| iself to b a for not g ving lllf_,
under -J.L-.l.]. Gl ll".ﬂ
that & m
|'||';.:‘|| morg guich .' than when 1
in dual-control work, and, therefore, it
p AL eye on I| £ u-f:'f' t indicator or aneroid,
> that ]:r does not get hirher than he has pre. iously
:i to. # , 1t 13 inadvisable for him
o flight to venture into the clouds, whers
eosily get lost. He sl un]:] also remember that,
iving down wind, he will cover the ground
much more guickly than when f;
which is another faci
bearings on his initial flig

a

T
v
1

LANDING
Landing,

There is now only the londing to be conszidered. The
11|L|1|| knows ulr::uix that he haz o l-md arainst the
and not facing obstacles, such as woods o
Moveover, he must not land ower such
3 they may easily put him off his straight
tl, which iz the best kind of landing for hin
to atternpt at present. He should know roximately
at what lieight and at what position over the ground he
should switeh off or throttle down his engine in order to
T the ]'k..11t on which he intends to land, and on
reaching thiz iion he shonld throttle down his
engine f fully. 1 most machines the throtile is set
when closed so as to allow the engine to tick over ab
M0 or 300 revolutions per minute. He must put the
nose of the machine down fi and gradually unti]
the desired g i ig
generally about the
watch  the oround
marchines on the ground -x].i-'-h |‘.|’L'ﬂ"
n and to
If he ove 1-J ootz hiz ma
faulty ju &, or if hra goes '.-1 at 3‘..** is m*mf' to
ghoot, it ;
"r ive himsal{ i 18 l*’-‘~1, |J’-

- LtndJ:;;:f. In the latler case

om h:q enging, and having :u

by flving level in place of gliding

but this may put him off his glide and ul.-::ueL 11.5
calenlations,

Aszzuming that he seaz that he will hit off the landing
ground correctly, he must watch the earth most
intently, keeping up his correct glide, angle and speed
all tha while, When he gats within 20 ft. or 80 {t. of the
earth he can begin almost imperceptibly to fatten out
by manipulating the control lever in just the same way
88 that in which he took the machine off the ground a
few minutes before. Still watching the ground in-
tently about 20 yds, or 30 yds., or even more, in front of
the machine, he continues to pull back the lever ever so
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gently until he gradually dec
finally, as the machi -l;-.'--_-a it:
descent is “]r nu:h d i

out the s

E L3 _._Illll:_E'. D e
to pause mom arily, or even to move th
d =

tJn’ mi l'_'],.'__lll'j' AN FL | ¥-hald up, of even
* halloon.™ whole art of

"':h LR

I the pilot makes a fast landing and pulls the siick back too

quickly in order to get his tail on the ground, he will balloon,

ag shown in the upper illustration. If he makes a slow land.

ing, he will be far more likely to land safely, ¢ven on bad

ground. The lower illustration shows what happens when a

machine, landing fast, strikes a ridde or nmeven part of
gronnd,

timing the relative pMﬁ'r*n of the ground

machine by the eye working in perfe
on with the hand. The reason ¥ -|1r~'- must
look ahead to land, and not rh*'*"l "'II."'.I.“'I him, can
be exploined by reference to the fnet that in n fast

travelling railwa v train single sleepers on the track can

LANDING PRACTICE

be seen if the observer looks ahead out of the 1':'11r1~'-1'
whel if he !_ J.:_;. down beneath him the sleeper
pass him in a continuous blur. So in landing;
further one looks ahend the slower the ground appears
to be travelling, and vice versa _

A pupil must remember from hiz earlicst fly ing
gxperience that he must pub the nose of the machine
down if for any reason the engine stops or slow
Grenerally speaking, he wi to no harm thi

i -'!-? air, whi 1 r means that he

=il e will easil b inbo cli"‘l‘]'-ui-
11 ¥ h00 -1| wly, whick ! 3
he machine at an a1 >>I- 50 greab l}
thers is not <;L1I"‘i-_-.|-: weed of air under the wings &
maintain them in i e mush alzo rem ginber the
2! i adjng perfectly
straight in the diveetion in which it is inlended { o land
[t flc ;-,'.!' determined at a heih several
hundred fest above the ground), and of not allowing 1%
to swine oub of its course, either owing to bumps or to
the ne ¢ of having to use more engine.

Land on a Mark,
oot to make a perfect landing at the
: aeond attempt, Tt s
and the best way to obfsin proficiency is to
2o landings can also proctize lan oI QT
particular epot in the aerodrome. By flying _
aprodrome he is all oo apt to allow the machine toland
where it wants to, instead of making it land where he
wante it. This tendency should be strenuously avoided,
and the pupil, espe v":L-=-:L he becomes ':‘O';'f:.‘ pro-
ficient in the use of ' furns, should s
somne definite spot on t11-= ground whers he intends
land; and then make his machine land as near that sp
To herin with, he should not 1||-'|1 ¢ his
ton pear the gromnd, In
more proficient he can turn lowe
remembering that if he has plenty
machine he will also have plenty of control
The reverse iz equally true,
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Landing Mishaps.

There are two alternative faults in landing, one very
much worse because it is more dangerous than the
other. & pupil can either fail to flatten out and thus
flies into the ground, in which ease he probably

EIZrZir-S in

Flaftening ayt

‘P;n:—hh.:n_:'!' teo high

i r =
f e i e S

S e L

Failure ta

flathar out

Bad londings. ** Pancaking,”  result of flattening out too
high; and the effect of omitfing to fatten out, or fNattening
out too late.

smashes his machine in landing by tuwning it over; or
: oub too much or too early. In the latter

, /" or, 1f it be between 10 ft. and 20 1.,

A pancake means that the machine

nstead of on the ground,

g speed, it.pancakes, or

drops to earth, If the paneake is not very pronounced,
no damage may be done, as the elastie shoclk absorbers
on the under-carringe will take up a great deal of it.
When the machine has onee landed the pilot should
allow the tail to drop om to the ground of itz own
He must not pull it back on to the ground,

and

“PANCAKING™ 83

ground neain for a heicht of saveral feet. In BOTILE
machines ail is held up off the ground
as long asz p y .
A worse variety of pancake will result in a broken
under-carriage, but no other damage to machine or

Gl B

Huitch on wnd Flattening oo

R e too late

Dource

Aol - rearty = ditch T growed hare

| §,

Shab Touch ground bere
&)

i E h_\:" T Pu ¥

Preventing a bad landing by putling on the engine after
bouncing, Fast and slow landings and their vltimate eifect
on the " carry "' -of the machinc,

pupil. The worst form of pancake, which tules |

when the machine loses its flying speed at a height
20 £+, to 30 f ten develops into a stall, which mes
that the machine lozes its flying speed in mi
lowed probably by a sideslip, when the machine erashes
down on one wing and is hopelessly smashed. Tn thi:
case the pupil may be hurt, although, if the height i

not grest, he may not be seriously injured, as fhe wings
act as o cushion to the blow by breaking up and thus
absorbing the shoek. The only method of saving such
a catastrophe is to put the nose of the machine down 1o
allow it to regain its flying speed, or else put on the
engine and so allow it to pull the machine out of i3




performed by experts, as air ~J:.~1M is penay
small to allow of this evolution heing ].ln rformed
'-"L"'u]‘ An expert would get the machine to
aaf 1.‘.' by pubting (he contr ol lever forward '.I.il..'-l
then moving it back again inste I
requires & quick touch and an ac
parf Wnn_rl B0 : : not, f1

rAnmuyre, as 11 --.|]| generallv res .IL in their Aving
the ground. If the en igine has failed, they will do

better to allow the machine to pancake, '

Bouncing and Bumpy Landings.

There it another faulty method of landing, which
results in the machine leapine 1 Dm-'-:;r the
ground, owing fo its *'-i'FIl-"-i_'d being too greaf, when ip
touches the ground first and (he angla of desce: nok
being sufficic r|'|-. small to allow it to run aleng the
ground. The biest 1 ol of eounterac ting this J‘1i_|', is
l':;- put on the eng ghtly between the bumps and
then to Datten o attempt to make a better land-
ing s alzo i 1‘.--. 00 Means an easy operation, aven
for an expert, w hose m achine may have been made to
bump imexpectedly by stri ing a ""d'-'-"l of ground, or-an
umseen bank.  If the pupil pulls back .| o control les
too quickly, when the machine still has 3
will ** balloon,'” or go up, and had bhetter then put his
£ ne on und iry agrain after I CIt On most

:
machines a al landi g would » allow the tail
elzid ; : 2 o touch th- gron 'n-l togeth This
i called a three-point land fm-l icate

machine hag been held off .h!a ground up to the very
last moment y

ce to come down

rronnd at the lowest

This does

vly ns pos-

: : I md it turng ba
empted on a I“hrl i this kind a stall mav resuls,
Instead, it means that when tha maching is withir
15 ft. to 30 ft. of the ground the speed may be cut down

TAXYING 83

go that the velocity is as low as possibla nesr the
ground, The advantage of this is thst the run, or tha
ine when it has once landed is eon-
which ists the pilok in making
lsnding in a small figld. iz landed wvery fast his
earry would be further, and rould be more chance
of his running into cbstacles or turning over if ha had
to land on soft ground.

Sama p Lp._;. when th hat they are going to
overshoot the Illf-..]f: ingtesd ¢ f il another civeuib
and profiting by their previous mistake, atlempt to hit
off their Iﬂlldu:}_; place by bringing the machine down at
a much steeper ongle than its ordinary fiying speed.
Thie iz a common fault and iz quite ine ctual, hecause
the machine will ]|-‘1. & gathered so much extra speed on
i1..‘:' llx':at:":‘.l that it will lose its flying speed m uch mora

ly when flattened oub, and will glide across
aerodro e ::1:1 furqﬂ.. run into & lw:u-r- or ]_f, ke at

Taxying.

The last point in aerodrome flying, and by no means
the least important, iz the m 911|'~L|1h1: on of the machines
in taxying. This means driv
;:{I‘-C'l::l-.'l and steering it wit | |
ailerons are also x.m.l.-ecl but i H-.> opposite direction
to that adopted in the ab f.u}... the control lever is
moved to the left if it iz de:;]rii-i to turn the machine to
the right ! the right aileron comes down and acts as an
air .l.-.lrf'.:\'r::. on that side, =o that the machine tirns abouw

Taxying should always be done slowly,
l.-'S;_JL—'f_'l lJ on had ground, as much damage can be done
to a machine by rough or careless ._.m:llu’.g.

When it i3 desi ired to turn the mm*l ing on the ground
it iz somelimes advisable to get up a little
raising the tail of the machis ¥ putting
lever forward and then ruddering in the desiréd
fion, On =ome machines the v'm]dn:' snd t
intérconnected, and, in conseq
be steered on the ground with the sreatest accuracy and
eaze. If a machine repeatedly swings sideways when
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|-_|-,_,;-_|__ g

T
= |

: bl o

Birection ﬁf wird
-';_.P-K'j inc]' deaurn wnind |
"Contral lewver _-I,erumrd (l'r.:lig_-..‘.‘ed Il:n_j detied |-.'v.-,:.:| ard.

elevators down, r-.xr_\cnar.{»._-;;; aF each wing Yip.

Taxying down wind. In taxying down wind, keep the contral

lever centrel or a little in front of cemtral, so thal Lhe winid

cennot gel under the clevator amd overlurm the machine,

In landing in a strong wind, wait for mechanics to hold down
the wings before taxying back to the shed.

landed or being taxied, the undercarriage is probahly
out of line with it, and must be trued up. When
taxying over heavy or rutty ground it is a g

X
plan to held the control lever well back so

keep the tail of the machine on the sround.
taxying aeross rufs an excessive smount of engine
should never be used, for i is 15 done and the tgil of
the machine be up, there is excellent chance of the
whole aeroplane falling over on itz neose. In windy
wealher it is sometimés very diffieult to contral the
movements of the I on the groun | which casa
t iz always advisable to order two mechanies to hold
the wing tip struts and escort the pilot back to the
gheds, or ouf t0 the starting ground, as the cass may be,
In taxying down wind keep the stick forward so that
the wind cannot get under the elevator, which is down,
and o0 blow the machine on o ite nose.

THE BREVET

Obtaining 2 Pilot's Certificate.
When the pupil has made one or two successful fighis
¢ wish to gualify for his pilot’s certifieate, v
the Royal Aero Club of Great in g
2 instroetor will provide him with
necessary formes, which he hag to fill up and forward,
together with his photosraph and the sum of £1 1s.,
to the Club, wheréupon his name will be placed upon
the list of pilots, sud he will rec i i
which resembles a motorcar licer
take with him on eross-country flights, where it can
always be uzed as u reference or proof of identity. The
ldresa of the gecretary iz 8, Clifford Strect, Now 1d

‘eef, London, W, 1,

The test imposed before the certificate iz izsued is a
simple one. The pilot must make two solo fighte and
exacute a certain number of fisure-of-eicht turns in the
air. He must alzo land with kis engine cut off from 3
} f res, whilst on the first part of the test
he must, land within a in distance of two marks
on tha ground. Tt d -' v, however, that
because a pupil has taken his ticket he is an expert

it The ticket flight is the plest possible test,

e still has a long v to &o bhef becoming a
qualified pilot.  The chapters thai
that this is =0
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The Compags.

compass is o most important addition

o [ Fn
Hane 1ntendaed COUNErT
CONTIGES,

s placed in full

1 the fora-

CHAPTER VI.

e W

I '-"'”" position,

The Use and Working of the Insiruments. : he tail he machine

LTHOUGH it is guite possible to fly well and
A --nnmn]" withoub uging instruments, they are
often useful for verifying one’s posi in the
air and finding the way across country.
The instruments generally found on school umuh.iues
are the compass, aiv speed indicator, height |
gideslip indicator, fors-and-aft level, engine rev Jll.l ion Lukbary
counter, watch, petrol gouge, pulsator glasg or sight
’r:*.c.-cl oil dome, and the pressure gauges for the oil and
petrol sn ;.1]11-. There iz also the map carrier. These
instruments and fitkings shon so far as possible, be
gron ‘J'-ll'd together so that Hn“ ean be scen by the pilot
defioe of hiz eye from the horizon as
Generally, a total woight of about 15 1h. or
20 lb. iz allowed for the complete equipment,

y =
Ltrg

Iluminating the Instruments.
Ag the instruments may be used at night, some way
of illuminating them must be employed, Generally Bowl Type Compay;
he indica i 2 and the fizures oo the dials are
painted with lnminous paint so that they ean bz seen -_—
the LL‘" is also quite usual to find a small The compass. Two typical types of aeroplas fo
2 with Dbatt incorporated in the Leit: The bowl pattern. Right: The \l.:fftr..'alnhtrT: l:-j'fii
sign of the instrument board, with a switehboard is read Irom the back,
for switching on a hooded lisht to any or all of the
instroments it iz desired to read. Faeh 1z ghieldod
pravent the pilot’s eves from being dazzled, and can
1

be switched on independently of the cothers

Narfical TTvke r;_,,_ﬁ_iF

desired, O : material nesy
Some notes on the instruments chiefly used on school i s ; sarried in the seroplane The
machines will be of interest. R ' : ; : y
be made to find '_ ;
to use I'Iw'-uu. but what failures arve 7 10 poour 1 AEE '.\Tﬂ‘l‘n = r—"m“i of distilled
I kit alechol to three parts water

: i L 5
- d of bowl, made of some MO -Hia ey
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cla ss :11 ar "—‘\.il.].l."' to it, through which 1|_|-:: -:*.11:?1: ;
" he 'l'lIl _'-. mark iz painted on the
of the -f‘:Jlu.l. ass, onl t bowl, in the dir

fore-and-aft line, baoth --1 I iliu-:- :||I1_-1 of 1.f.u-
compass. It iz called the ** : _]1:=.-.-_ .."usl_
GO ass card rotates, cause ;'\ T.!_II'LII_".='_r I.l.ln.": ..?.:=_'|.L.' I_I!..:.
v the air, the figures it register with the lubbers
line, and ¢ o pilot the direetion in which the
of the machine iz pointing from time to

The compass eard iz eivcular and is divided i 3
J FEn g t %
degroes.  The marking « e card is earried out L,lr

wige; i.e., N. = 360 degre

cl:!:.-;l:ﬁe*:: I 90 degrees; 5.E

00 deorees agi

firures on

—

Ryl TiMI—,

The dial of & compass

MAGNETIC VARIATION al

card, being painted with luminous paint, {"m be read
in the dark. The csrdinal points ave N, E. and
W.; lhe quadrantal points are N.E., .. i _-_.,_*.,-.I_ and
HoW. . It i3 worth remembering that each degres con-
tains 60 minutes (denotod and sach minute cone
tainz (0 seconds (dencted 66 [ un are, One poind
af the compass is equal to 11° 15 07, ich means
11 degroes 15 minutes I

ille compasa.  (See sketch

Compass Error.
If the compass nesdle is not affected by local thag-

netic material in an aeroplane, its red end will point to
magnetic north and its blue end fo mashetic south.
The angle that the needle iz dofle Ghe 1 true nort]
taqr t:l':_
needle is further detlocted from o guetic north by
magnatie material earried in fhe neroplane is célled
deviation. The total error of the com

frue north canse ¥ variation and deviation is oalled

the COlnpas . Compasses mst be swung from

15 equal to the magnetio voviation. mmele that

vimea to tirme to fe TE TR T ) i ag 18 explained in
Chapter VILI, or if magnetic ma is added to the
1 the shape of machine guns, bombe, tool
. it will eause the needle to tate from its
correet angle, This ervor ecan be correct , to some
extent, as explained on page 127, by inzertine small
i I for 1i1c-:‘.| in the fore
t . On some
found a small wooden box ftted te
with holes for the aceormmadation aof
tet it
magnets will be found on the -:'_|'|| uf l.l]'. co
A eommon trouble with ecom
bubble forming in the liquid.
phug must be removed from I, ¢
zht up into the plig hole, and distilled water ade
L-the bowl iz beim full, A fountuin: pen filler oy
glase tube which will allow the bowl to be filled drop

"By drop may be used for the I-ur“c‘v- To counterac

the expansion of the 1-u1'm due to changes in fempe
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tnre, 5 smal *ﬂlm--‘*r :: thin metal, capable 1’: % 1.-.:::1
ing and eon bing itly, is connected to the eon
pass bowl by a small | o through whicl :‘..._ l
hag access to the sxpansion chamber. Sometin
bubble can be removed by p '-_~i||j'-, the exp:
ehamber when filling the bowl through the plug
Great care is taken in "--mp 505 to insulate
from wibration. 5 stimes the bowl iz o d
on & horsehair pad 1 1
th rubber or felt she
damping out the vibration snd
o read,

Compags Spinning in a Cloud.

The ecompass iz an extremely reliable insbrament,

and pupils should aceustom themszelves to
il

and learning to s ts re -1i1'|r-*
card begins to hen the o
instanee, 1t iz a ':J-:;:L that the mae hu.., hwlt 13 furn
and nol; the compass card, the novth ;-..-1::1 of wh

5 '-"}il.; 0 point lC- i

ne iz turnimg round, "'-m.utimf;; the
card can be used oz a .1-.-'“'11 lavel, for unless it
parallel to the 170 g that the m achine it

can be used as a f

o e read
purposs i

COmpass
fhe finul

[hus

ing 270 degress.

and rourd

; : i This tvpe of

compass 1t used a great : I aircraft, and

(=P ALY

AIR SPEED INDICATOR

pupils would do well to famili g themsalve
de ~1f n and anism, ag it iz L-Im' differs
OGS Ol v and oldar patterns, in which
card lies

The air speed indicator iz an instrnmeni
inform the pilot of his spesd throush the asir snd
s the ground. It consists, roughly, of two p
ingtrumnent and the ot tubez. The tubes
vl to the leadinge edge o op Wil o 11.1-1IL
gide of the central £ 1ift line of the machine
as to be out of the way of the slip stream of tl
I would eause faulty readings. On a
1 [1(:. wit ] Iil-';- ensines

could be
would not “.r t'r

gither side hy -.:1-10.

) —Direction Df ar,

frc._b-.ur.a +-..-'II:-:_- . obpan erded .
wechoral  wiews

Sratic robe | l_.-;_,-.".',l ered i
'r\:,-'lij at e ,_,‘!"‘-""-

T‘-‘f:._gjn.-re. Tubz | opan erded:
Sechonal  vigws .,

“Suction tube , sectiormal wigws.

-.-.-4_-#_——-.--._‘\. -JIEIII': Tupe, L‘u{,"m:: e wal
holey at e gide uul--:--‘.a

Pregiere tube oben —imgide
Sechioral  wigw

_—.-—--U--.a._n.ll."

Aeroplanc instruments. Pressure and static tubes used in cone
junction with the speed indicator. The arrangement is
known as the Pitof 1'||l:u::.
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Sectisn  of insrrumant

¥

—— F-‘.n'r-ﬁﬁ'n'.' ghagg 'I:;-'\--."-...

Meedle

- P\.r.'-lﬂr,_'.r'n",\.. ithed lines

=il bk -

tabie

Pragrure  tube ,
Static tube .

Acroplane Instruments. Bection of air speed-indicator box,
showing the rubber diaphragm and pressure and static sides
of the instrument,

other. [See ske ch on pasze 923 One tube
end o and the other has its end

'I'Il.] Qpen Lo
hales i

i
ng down the pi
instrument, -.-‘u.':-"l iz enclosed in an air
In this case is a rubber dinphragm, which
by the force of oir created by the passags
: tuba r"|"|'-'h the air when the
machine is in motion. 'T']. g tube is galled the pre;

i

tube, TI ."L].]L“ tube is connected to the undersids
the rubber diagp n which i fhe instrument
hox into fwo al I| hl compartments, and transmits tho
pressurs -.-‘ the air at reat to this side of the diaphragm ;
thus p balaneed res: w reading, i obfained. The
two tubes is propor-
e square of the velopity. Air speed indi-

AIR' LEAKS

cators under register with height, and ta
error a simple Ju->111- i 15 given. Multiply
of the air speed indicator by the :-.5;1r1jn--
meter in the number of thousands of feet
by 60. This answer is the 1.('.!1'1"‘FTI-':E'| to. he Fl""JL-"" to
the reading of s apesd i i

speed indieator regizters 100 m.p.h, at G000 It.

10. Thercfore the true air speed
110 m.p.h.

Faults in Afr Speed Indicztor.

The up-and-down movement of the side of the
diaphragm is conveyed by inute and very delicat
mechanism to a naedle, which works round as o pointer
on o dial marked off in miles per hour or knots, Gener
ally, the lowest reading given s about ] ]
the highest 160 m.p.h. To szecure tl
tioning of the in went, the following
mportance : The tubes should ba
against the air stream when the m hine is in § \
level position : if they are o it down they |
obviously, give a faulty reading., (2) There must be
air leaks in the connections between the Pitol-tube
and the nstrument. (3) Rubber joints are used in
several places, and these should be properly seeured by

opper wire, not erossed or kinked, and should show no
signs of perishing.  These rubber joints are used so that
i might accumulate in the metal tubes
mav be drained off when desived. (4} The instrument
itself must be airtight, and for this resson a rubbor
paclking washer betwsen the glass cover and the body
of the instrument must be properly fitted and the two
parts serewed woll home. Sometimes a  careless
mechanie may conneet up the tubes viee versa to the
instrument, or eross them ab onme of the rubber
go that sn erratic resding will result On most
instruments the unionz for the eorrect tubes are
marked: P = pressurs, or open-ended, m!-m and 5

stabic tube. It is never advisable to blow through the
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tube, as moisture from the mouth may get into
The system can be or by sucking thro
tha tube and then closin open end and seeity

12 needle moves, it does, thare is a leak in the ins
strument or tubes,

The Height Indicator.

height indicator is operated by the |

, and iz afferd by variations of temnj
It consists of & dial marked off in hundred: and
thousands of fect from zevo (o 10,000 fo. or 20,000 fo._,
depending on the seals 0 for which
it 18 1ntended. The dial ean be setl to ze
8 milled ring. This would be necessary
or rize of the barometer, which would upset the
of the indieator. It would alzo be necessars
eazz of the machine being transferred from one asro-

levs e wime Al |-\{I PTG T
reghstarsy tet fto
Zero  av £ T

200 ft

Tr\iﬂ'i'-.x.-nf\s_n".'

sef. o
Zern

Two cases in which the height indicator might mislead the

pupil. The height indicator only registers the height of the

machine above its starting point, so unlesz the ground over

which the pupil Mies 13 level with his starting polut, the lodi-
cator will not be accurate.

/’

Lnﬁq bever commecting  main Jpring ared |
| mer_'rwanjn wihaeh r:.'F:Q.ra‘rerj' megedle — ____J

LCDrwga‘red qx‘r-.an.‘-_‘r,'?nd bow .

i s Sus

Acroplane instruments. Mechanism of a height indicator.

droma o another, when the latter 12 either his

lower than the former. The heizht in i ]
set to register zero at the ground-level wheve the
machine is stationed, and it '
unlesz a special compensation is allowed

the height of the aerodrome and the mean

the . The height indieator is simply an ane
barometer. The indiestor needle is connected by suit-
able and very delicaté mechanizm to an evacuate:
gircular metal derom wi top.  which
ex 3 ag the air press th height and
actuates against a spring. It confracts again as the
pressure increases, the spring trunsmitting the move-
ment to the needle.  As the metal of {

made i3 very thin, the

it collapse altogether. ig prevented b

the bottom of the drom to the boitom

instrument,

the pressure of

it against the spring, from which the moveme

hox i= transmitted by suitable mechonism 4o tha

does noj register sea-lavel
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indicater meedle. The dial of the instrument iz
calibrated correctly in feel, 5o as to give spproximately
eorrect readings of the amount of expinsion or con-
traction of the exhausted drum. With 1 air apecd
indicator and height r there is & very consider-
able lag in their sction, so that o reading of both

mstruments must only be faken as approximate at any

given time, Height indicators give very little trouble

imn ope om, bub it i advi :-al;..: when anvthing goes

rong with them, to send them to an expert for f»|.>-'|

ither than o tinker with their delicate internal
chanistm.,

Contouring a Flight,
A barcgraph, or recording harometer,
used as a height in 1 to show grag '
rse taken by a machine in flight. ~ The paper on
recording needls writes is  gradn ated
purpose in feet, instead of
of mercury, and horizentally in
nd minutes, Tt is situated on a i
'-\ H.II."] made to revolve very slowly. If a pilol winds
fing he will be able, at the end
af his 'I' c his up down course through the
air, to work out how long it took him to climb to such
and such a height, and to note whether his rate of
climb and glide was constant, He can also tell at what
he was at any moment of his flicht. These
-Iiu-- barographs are sometimes used by pupils
g height tests, or when making cross-couniry
Ihf:' 3, '..1 great deal of uselul information can be
deduced from the study of the completed chart of a
flizht, When a large number of these charts have been
made, .the instru can uze them fo judge the skill of
various pupils in climbing or gliding. A steady climb
to 10,000 feet iz indicated by a steady line, but if the
line on the chart goes up in c*“lw ot steps it shows that
for sorme 1 or other, the pupil did nof 0.m:u
¢ e did not get the best results ous of his
cine whilst performing the test

Jmu:;-le with barographs may be caused by fricticn

SIDESLIP INDICATOR 29

between the pin and paper, or in the levers astuating
the pointer. If the chart shows a number of guicl,
jurnpy lines, friction in the mechanizm is indicated.

The Sideglip Indicator.

The best sideslip indicator iz undoubtedly provided
by a simple piece o ing or tape fastened to a strub
or cross bracing wire of the machine e pi
1 f.-. allowed to el by the
mae II.J.|L in the air. When the ar = flying

urned with a correct amount of
ill continue to ; i hac
the 1“1' -and-aft line of the machine,
it tends to trail out -::'i:_'-'-'-';a_':::. either one way
atasg g sideslip in the dircetion
:H the string is m‘ulu "]‘]n:ﬂ if the
ling out to the left from itz a ing point
fb-hand turn, i shows that & fhe masekine is slipping ti
| oubwards. , howewer, 1t i3 trailing to the
nward sidezlip

String “'_i""j

S r:g)ﬂl?-ma to -!-:-_|I-’_ maching fh{rw_j_lﬂnjfnq T ngfT_r\-al\'.-.nr-.::
hppirg o left of cutwands . Jlipking 4o nght or invrdr —
rang bk, oe beyp rudder required :-:_[ bark ar morg audder requarzd

Movemeants of {the sfring su_g_ﬁhp indlcator, which show
whether turns are being madec correctly.
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e of the wind noticed by
] tell him that ]II

et ; wind on the
wonld indicate an outward =ide ~|1|- to 1I'u L
The cross spirvit level

wdicator, Ik consists of

ixture of ale

"l]_ 'II||,| T "‘"'l""l,']|

machineg iz flying ho rizontally

SIDROLP

FORE AMND AFT LEVEL Sectional side

INDICATOR Mackune s l-.E‘_[| iy

o e rluh"

Bublde

LY 1-ETN)
[
s

Lawel of hauia
-, Wi daguanding

e —'j'tz.iht-:n"&
F

Aeroplane lnstrusients.
aft level, A moa-freexing i

When a
low sida;
cantral, d=
the liquid outwar
correct amount of

the turn, the buhbl
as the ¢ rifugal fores will

Thez sidesllp indicator and fore-and-

juid such as alcohol is nsed in
both insiroments,

11, which is marked 07,

moves away from the

' .-::'-Juu‘.u; it will romain

tends to throw

, Wi ]l.l]-'flr'!{:l'_':ﬂ by the
bank, Tf tha “;'11 is too small for
a will travel fo the insid
|.

of the turn

cauge the liquid to fiy out

CROSS LEVEL

The remedy in thiz case would be more banl

too greatb

on | idder or to de i
narks apply o all :"-]--I:'.'f" furns,

rees, and for all

them.
ely
than to fly b
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The vszes of the sighting string for determining if the machine

is fAiving horizontally or laterally level, if the machine is climb.

ing, fOving level or descending. For preference, the siring

should be set to be dead in line with the pupil’s eye and the
borizon when the machine is fiying level.

FORE-AND-AFT LEVEL 103

gain uny ides ss to the position v;i ich tl e rnaching is
assuming m the air whereas with the string he has
only one | to keep in mind. Ths fitti z of the
string also teaches him to look ont ahead of his machine,
which ie the proper direction in which to eoncentrate,
instoad of lc-n.x.ug at instruments or simlessly watehing
of ground, sky or machine that may attract
hiz attention from time to tirme, which, until lie-
pcomes very much more proficient, cannot posaibly
gasiat him to keep Lhe trim of his machine corrzet.

The Fore-and-Aft Level.

The fore-and-aft spivit level consists of a triangular
fube with a bulb in the apex of the triangle, which |
set at the back of the instroment board. The front -'.u‘
the level i; graded in degreez and lies {

dashboard, th ||-lu d being arranged to
the half-wav position when the ||‘|~.|] ine is |1-.l||'- law "‘J
When the machine is climbir : liquid risesz in the
glass, and when the machine deseends it recedes.  This
level iz only useful in so far that it tells the pilot the
degree of :'Jnn g angle of whicly his machine is
E‘H]‘Jﬂ.ul'& nnder any particular seb of conditions of engine
power or load. Unlike the air speed indieator, whie
will always allow him to know if he is flying withi
limits (it does not matter whether his engine

, or what the load ig), the fore-and-aft level cannot

be used for this purpose, as & machine might be able
to climb at o certain sngle with the engine running all
out or with a light load, but it could not reproduce this
px‘-i'l'n-'rln nee with a failing engine or full load, Thus
the pupil should not depend upon the fore-and-aft level
too much as a means for telling hit m hiz position in
the air, i.e., if he is climbing, ]_1._.[._: level, or descending,
If he noticed that he was fiying level under any par-
ticular set of conditions with the fore-and-aft level
t-.g;;i;l‘-‘:-r‘lr;g n': a cerfain mark, he might 111-:n]~..| to keep
the level at the same mark if he ran into a big cloud
unexpectedly, Fwven then hiz air speed indicator would
probably give him a betier iden of his fore-and-aft
position than the fore.and-aft level itself,
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The Engine Revolution Counter.

The en savolution counter can be driven off the
crankshaft, the camshatt, or the pump shatt of the
ging,  Providing that a correct gear ratio is inter-
pos shaft on the engine and the fe
shaft of the indicator, 16 will indicate the actual no
of revolutions of the engive per minute.
ingtruments, the needle and fimuwres on the dial o
ofton fresa with luminous paint so that they can be
The dial is arranged according to the
speed at which the ing runs. T may be graduated
from 500 r.p ( } ropamn.; or up o 2000 or
r.p.m. if the engine iz ‘a high-speed one. The
troubles wi I 1 1lers oceur owing
breakage of the flexible shaft, or the pin eoupling at
aft connection bresking
add will
le and enter the
hand ) !-_C!_il_'.]-i. The
lexible shaft, the cable and the instru-
Revalution eounters work eithier by
clectrically. If the internal
mechanism  breaks down, the
raturned to an expert for repair.
of theze instrumenis
immediate need for th

The Watch.

s a uscinl instrument in an
have illuminated fingers and :
ibration. This is done by
\ watch being valuable
I it fo I':.- aepnrad
not required,
left out in a field
the pilot returns, he may
eciated the walue of
d it for his own use
et of o s

h the map

MAP CARRIER 105

read, or clee of a Hat tin or sheet aluminium biox with a
roller at each side. In the latter case, clipg sre
f::':'.-m,u-.-:l to grip the map in each rallar. The 11'|:a[l: gk
e cunf o the corre width zo that the carvier ean
accomimodate it, and is then wound on to ong o and
secured fo the other. By turning the roller, th map
is gradually unwound underneath the eclluloid cover,
whicl has to be removed to fit the map into the case,
and sh 1 by stretch becomes visible to {he pilod s
eve. prineiple om which this type of map earier
works is similar to the mechanisim for '.x'ilzdj-:‘_?-:r up &

Flat callilod +upe:

Map  Carnar

Fatlgrs

albgy Mt

| Map Carnar

H_;j/

Two kinds of map carrier vsed for cross-conniry Oving.

vrusetul when a long sivetch of
aountry o bo f 1 over where the course to be

F Iy - |
travellod

s can then he gummed together and

o form one continuous streteh.  The map

ease 13 carried slung round the neck by a piece of tape

bub the pupil must be careful to sea that it does not

foul his controls, as it may do if it were lofi fo dangla
freely, orif it wers hung up on the machine. :

G
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Petrol and 0il Gauges.

The petrol gauge vonsists of a vertical glass tube
connected to the | tank by short lengths of pipe
at the top and 'ur_-,'v_:m. A tap can be fitted between
the gauge and the tank, in which case the gauge will
only register when the tap is turned on. The petrol
takes up the same level in the gange as in the tank, so
thut the pilot can see exactly how frlu:'-‘i pefrol remains.
Ha ghould remember, however, .:'.II.L as the gauge will
probably be fitted in the back of the t mL the reading
will only be accurate when the ::'.ilr.-|11|-<1 ig flying level.
When the machine is elimbing steeply the petrol will
mount up at the back of the tank and in the petrol

e, giving a reading in exeess of the armount carried.

machine is descending the reverse oceurs.

Fitting Nuts and Bolts.

A point in eonnection with the arrangements of taps
worth noting here is that they should always h-:-
de siened to hang down in th running

here will then be no chance of ther closing
unexpectedly owing to vibration in the air.
same way, the bolts should always be put in wi
secnring nut "n;l,,.n:'r :.'.-1.. g0 that, in the event of
nut f: |H||‘-'r off, the bolt will still remain in position.
cases where bolts ate put in horizontally, and not ver-

v. 4he head should always face the direction of

g 1t where possible, so that, should the nut come off,
the tendency of the bolt will be Lo remain in its soeket,

The sight-feed oil pulsator domes, used on most
rotary engines of the Gnome type, are connected to the
sil pips between the pump and the crankshafle.  As the
pump discharges a small amount of oil at each stroke
of the engine, the force of the pulsation is also
[nvrrm' tu []..;- nil in the oil 1-1-'-:.. r dome. The oil rises
slightly and then falls again.  1f the gear ratio between
the |_n|m|~.. .1:-..:[ the en iz Jnown, it iz possible to
calenlate the number of engine revolutions by timing
ghe number of pulsations per minute in the glags dome
in the Guome engine the pump shaft turns ab 7/4 of

OIL INDICATORS

'.'f”'l?-.

I —
Patrol qavge  shaws cerrest amounr of ekl in bank
e TACinE j J. L‘j-\.-ﬁﬁ lgwel .

DQ:.{;_':'.'.'Jl.r'\E
Gauge  shows logy Gauge shews mobe
Vron torveck  Armount Priwm correek aneunt.

Petrol and oil levels, showing why the petrol and oil gauge

fitted to the back of a fank may mislead {he pilet as to the

amount of fuel remaining, wnless he is Hying level when he
reads the goaunge.

the speed of the engine ila in the Renault engine
the pump shaft turns ai of the speed of the
ghaft: | is no pulsator gauge in the Renault or
B.AF. engines, which are commonly used in
machines, An or r_]lll"II'. pressure gauge is of

instead.  When the oil is cold snd the

started np the pressure will be seen to rise, bub after
the engine has been running for seven or eight minutes
it will drop gradually to its normal marl.

Pressure Feed.

A gimilar gauge is usaed in conpection with pressura-
fed petrol tanks, into which air is pumped, either by a
hand pump or else mechanieally by the engine,
again, by a fan operated by the passage of the mach
through the air. Generally a pressure of 2 Ih. or 9 1b.
per aquare inch iz sufficient, and should the pressure
inergass beyond normal, some kind of adjust: u‘-l-, safety

a2
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valve or tap should come into action to prevent the

tank being und: LI\; strained.  Pupils 1 liable to
rofor 111- [-.

i ]h—."rl i 11u|-|||-

anffe 1‘ﬂrl foreed landings in

is that in which the hand 1-4111*- iz u.-lh nsed

by or for starting up, the pressure bei

naintained az =oon as the engine is runnine !

of progsure may be due fo the petrol filler r cap not being

properly zerewed down, or to faps or c.’nl- v valves not

seating properly, in which ease they must be sround i in

until an airtight joint is obtained. Failure to ho

pressure may even- ba dus to a carcless mechanic

fitting the il tank filler cap, which generally hag o hala

in it, to the petrol fank and vice versn wi

replenishing the machine

Thera ax a sther kinds of insbroments
found on Ser + machines, bul, beyvond mentioning
these, there is no need for the beginner to w hi
about them.” Such instruments as' a peir
ator, radiator tempersture indicsto or, boml sights,
H |""":'_‘-:'.I.-:‘.:lff'L CHITIEra=, .I|'II'|, sireratfi COUrse an -.. daistancn 'E."E
dicator, are all used on advanced Serviee machin
but by i

tima that the [_.L;'uj' is able to fly a machine

b
af this he will find no difficulty in understanding

or operating these fittings,

One Instrument to Check Another.

knowledeo of the poszsibilities of the
mstruments & pilot ean very often use one as o chock
upon the other, or use twao in conjuncti
another which mav -have fail
cloud, if the compass card
cation that the machine is L'.il'lli‘
direction, whereupon the pilot
counteract it. By watching- the
dze, fore and aft or sideways,
maching s doing just the op ¢
connteraots the . movement I iz controls, 1_:1_'-.'
observing the height indieator he knows if his enging is

pulling properly, for i# he were to keep.the. machine

POSSIBILITIES OF INSTRUMENTS
i

Ehad n‘? 'r*D'\l

iy J.rnm.—\-"\- 1]

One instrument {o check another.  Showing how fhe ‘air

speed imdicater can be used as a fore-and-aft level. If the

machine flies level at 57 m.p.h., it must be descending af all

speeds above Lhat, and climbing at all speeds below until the
stalling point iz reached.

at ifa normal flying speed and it were to m (
on the hei i thiz would be direct evidence
that the -n- ine wi giving its full power, The air
speed indieator tells the pilet when he is climbing or
dezcending, and alse, when uzed in co njunction with
the height indicator, it ke 2RPs him informed az to how
the engine i= running, The engine revalution sounter,
in addition to indicating the revolutions of the engine,
ean be uzed to show wheihar the mac |1.-..L ig climbing
or degcending 18 1 u-n_-ht ons slow down or ineresse
nc:m'dlr"-.:_* T hin certain nan

sideslip indicator may either be an instrument
nased on the principle of having an air epeed indicator
at each wing tip to register the difference in speed
betwaen the two wings, or it mav take (he simpler form
of & piece of string allowed to trail backwards in the

T

view of the pilot. In a cloud the cross level may be
used to some extent to maintain the Jateral level, the
pilot following the bubble with the stick.
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Watching the Bubble.

The fore-and-aft lavel could be used if the air speed
indieator failed, as it might do through intense cold or
condensation and frost. Assuming that a pilol knows at
what number of degress it iz zai = maching,
a fore-and-aft I for flying,
50 long as the engine gives its normal power,  The side.
to-side level indieator shows, within limits, when one
'ﬂ.'i,ll'-j' 12 up and l|||_- other down, '|'i|._‘- il '!'|!-:_: 14
for tha ‘.:-”::I, to follow the moverient of 3 ||;_|'|.|,‘:_| wi[h
the control lever. Tf the bubble rizes to the left side
indieates that the right wing is down, therefore the pilat
moves the control lever to the left, i.e., he follows the
bubble in order to countersct th drooping wing,  This
rule only applies to small deviations from the horizont
The bubble is sls> uzed to indicate a sideslip on turns;
On a perfectlv.executed turn the bubble should remain
central. I it- moves towards the lower wing on a turn
it shows that centrifugal foree iz flinging the liquid
towards the outer wing—in other words, that tha Lank

ig too small and the machine is sideslipping outwards.
[t the bubble i1 near the top wing on g turn it indicates
that the machine is sideslipping inwards and that the

DATNHE 15 toc stecp.

The Importance of the Wateh,

Fhe watch serves more than one purpose.

a pupil can tell, more or loas, hi:

n of the course which he has marked out on his map.
He knows, 1 v his petrol and 6l supply may he
t, hiow much davlioht he haz (an im-

portant factor if he staris on a eross-country fligcht on
winter's afternoon), and in an emergency he can often
use hiz watch to tell him the north, in the case of his
compass failing. This iz done by pointing the hour
hand to the sun, and by dividing the angle
ween it aud 12 o'clock, the vesult, in the northern

y, beinz that the div iding line poinis to the

THE WATCH AS COMPASS 111

gsouth. Tf he lost himsalf and his compass were to fail,
he would come down to find his nbouts on £

map with the aid of his wateh, and {hen note zom

visible and prominent landmerk on his right coumse;
{e would then fiy to it by sight ; but, before reaching it,
he should pick up two ot jects on hig correct ling
of flight, which will help him to keep hiz course when he
has left his first landmark behind. By repeating this
process it iz possible for him to arrive atl his destination

without the use of o compass,

Testing the Speed Indicator.

2 object of deseribing how one or two inslroments
ean b d to make a substitule for another is
that, when one fails, the pilot need not feel lost. The
air speed indieator may fail through a rabber joint
breaking or a leak cccurring, or even through it being
frozen up. This can be tested by blowing down th

the until £ ointer s T0
= i 1ol

! L‘J\.b!\.: 15 L

ar 80 miles per hour:
i

1y _] g vorgug

Thwvide o

ang'm_ ez

by ';b-.:z Hesor

Hard and

Me ‘}i"nf_!u:-a
Hour Harad

by to

Importance of a watch, How to tell the norith or sonth in the
northern hemisphere by using the watch.
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era are-no leaks the pointer will remain at the

o, falling buck to zero when the pressure is
eleased. The engine revolution counter maov suffer
defect either through the oil ‘being frozen he: drive
breaking, while the height indicator sometimes fails
or sticks.

1
I

CHAPTER VIIL.
Map Reading.

iz necessury for o pupil to be able fo read & map

before acrodrome
Sross-couniry  journey. hose who have studied
maps for motoring or eyeling before taking up aviation
will find that map reading iz quite a simple matier, T
i wgary to become familiar with some of the move
mnmnon terms used in map reading and map making.

e following have bheon selected ag being of value :—

A true bearing iz an angle which a plane
or line makes with the true meridian or north
magnetic bearing is an angle o plane or line makes

th & magnetic meridian or north,
Conrorr is an imaginary line running along
und at the same height all
5 contour representa’ a fixed ris
all of g0 many feet from those next to it
: ¢ i3 called the wertical interval
T b
TeE HorizosTAL LoUIvVALEST, or, for short, ** H K., ™
ig the distance in plan between two o
A GrantexT is a slope expressed as o £
a gradient of 1-10th indicates a rise o
in 10, or 1 metre in 10 metres, ete.
A Daroy LEVEL i3 an azsumed level, by reference to
h heighls are measured or comparaed,
Hacaurgrs are short, disconne
by which the shading of hilly |
The strokes sre drawn directly down the
The closer together the hachures the steeper
slope.
A MerinIAN is a frue north and south plane or lineg,
and a magnetic meridian is a magnetic north

south plane or line.

AISCOTIT

A
SN0rG
i

t=1
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How the true and magnetic
north of 2 map are indicated.

Mammetic meridians indicate

PRACTICAL FLYING

Having masglerad thege
terms, the firs
do on looking ot a1
to find the north.
cases where it 1= mnot

marked, the top of the

map may be taken as the
true north, and the bor-
ders at the zides ag east
and west In other
a, howeaver, t
| be found, on
with an arrow indic
magnetic north and the
other ending in a
indicating - true 1o
magnetic north and can

be used accordingly, Meridians on maps are generally

Reckoning the Scale.

The next most imporiant point to look at is the s

of the map, for, without a scale, a map might dep
whaole country hondreds of mi ACI05S

eounty or r 1 Tt

1

cating the seale : fivstly, by

¢ arc two methods of indi-
drawing one in inches, in

it is stated on the map how many mile
it on the map ; the second meai
wards, ©° Representative fracti

or EBEOINe

aobhar fraction. In the

assuming the seale is 2 miles to an inch, it
meang that 2 miles on the ground are equal to 1 in, on
the map. Thus, by measuring the distance in inches
between any two points on the map, the pilot can at

l:u-l‘:"\f-!:iﬁl’."

Sonde o e Faoth to 0ne Statuie Mile

[ T

2
= BF — = (mm)

o Fdaresemea i
Fractian

3 -

A typical method of indieating the scale of aviation maps.

MAP SCALE3

once find out how much this represents in mil

gt‘:luna. Sometimes the letters " R.F." are
instead of the words °* Representative fraction.
method of reckoning the seale by means of the R.1% 12
quite simple. Assuming a scale of L-100, ), this
means that one unit on the :‘-;1]]-—12 does not matber
whether it is an ineh, a milli :, or aty other unit—
iz equal to 1001 inches, or millimetres, or any other
anit which has been taken on the ground. The pilot
gan then work out the scale accordingly. Tl he works
in inches in this particular case, he will find that 1 in.
on the map is approximately equal to 1 mile 1017

or. if he works in millimetres, that 1 mm. on the map 13
pqual to 1 kilom, on the g Ineidentally, this
will show the benafit of nsing the mefrie system.

Maps Without Scales.

It is possible, in certain circumstances, for & pilot 4o
be taced w map on which the zeale is not marked.
Obviously, before proceeding to use the map he must
discover the scale. He can do this |.|_‘-' fime W
places he | 5 om the ground and recognizing them on
the map. ey may be two villages, a farmhouse and
clump of trees, or two towns.  Now, he musb find out
by measuring—by milestone, or by hearsay if necessary

the distance beiween these places on the ground. T
ean be assumed that it is 4 miles : he then measures the
distance between these two spots as shown on the map
and finds that it is 2 ins.  The ¢ i

fore half-an-ineh to o wmile,

How Contours are Indicated.

Having mastered the scale, the next thing to do iz to
studv the methods employed on a map for illustrating
graphically the features on the ground. He will find
that lieights are indicated on different maps in differant

Sometimes this is dome by colouring, the

:t portions of the map being the highest, and &l
lightest the lowest. Generally there is a column of
colour at one gide of the map, aod the heights ccrre-
sponding with the cclours marked. The commoner
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method of indicating height is by contour lin Thesa

CAl Do Sesn of most maps in the irrezular
eurved marks all over the map. A certain get he
called the * Veriical interval,” is fixed as a
between these contours, and the amouns of the vertical
interval is sometimes indicated at the foot of the Iaf.
It may be 10 f&., 50 8., 100 £, or 500 ft., accordi

the map. All ground at, say, 10 ft. above sea-level
then joined up by a line on the map, and

s E-l evation,

An elevation of contour lines Indicated on the map, showing
how a concave or convex form of hill can be recognized.

vertical interval is 10 ft., all ground of 20 f&., 30 ft., or
40 ft., and so on, iz joined by means of lines

result “in the t vy marks on ael
Naturally, it is impi

maps.,
1 n 5 ;

. ble for one contour ling
ancther, for this would mean that one part of the ground
overhung another conziderably. .
height indicated by

It a pilot knows the
any one contour line, and also the
vertical interval used, he can caleulate

lines above or below and mulliplvinz {

by sounting the

CONTOURS

verfieal interval | is always given in feet), how
much any other piece of ground is above or below the
one he started with.

He must remembar that on some foreign maps tha
height iz not marked in fest as in English maps, but,
perhaps, in melres instead. When studying his map
hefore making a cross-conntry flight, it is advisable for
him to note the highest ground aeross which he has to
fly, and also to caleulale how high i is above his sfart-
ing point. If, for instance, the asrodrome he started

from iz 600 fi, above sea-level, and there is ground

500 ft. high ahead of him, he w ww that when his
ltimetor, which he haos to rero ab starting, shows
2200 1n the neighbhonrhond of thizs raners of lills, there is
40 chance of hiz hitting thom. This mirhi ‘
h:;_;_,tl_'.;_l:"_ werg he to 1'_|_I\ 1nto l]lil_‘]-: risl

long cross-country flight; henee the imporbance of
studying the hei ¢ confonr levels on a map before

Convex and Concave Configuration.

In eertain circumstances it may be difficult to find
out: whether the eontour lines indicate a dip or knaoll;
but, assumir tat there is a river or sea coast on the
map, the rise he land can be calculated with this as
g baze: the flow of a river being known, the lines cross
ing towards the mouth must be lower than those nearer
| Generally, howaver, the helghts of cons
tours are marked. :
level—a small trinngle with a height appended %
will ba found at varions points on the map.  In passing
it muay be noted that » 1 the contour linegs are cle
together the slope iz steep, and when they are far apart
the gradient is more gentle.  The hill in which the lower
conftour lines ar gpart and the hicher ones cloge
together is : :

& 0BEe in v

the lower ones close together, the slope is what is known
ag convex,  Inaconcave slope, the whele of the ground
frorn the top to the bottom is visible from either poin
but in & convex slope those stationed at the top and the
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!.:'Il.':"' tom cannot see each other owing to the bulge in the
side of the hill intervening ]

A further method of indicating height is by means of
hachuring, which consists of & number of short lines
drawn down the slopes of g hill.

How Features are Indicated.

Tha \."-]fmlul‘ of & map is useful in other wavs besides
indicating 1 Woods, for instance, are often
vs ara indicated in blacl, roads in

vatel in blue. Towns are ofter

zh, of course, this is only done i
Oy ITIRDE. ]x is nece seary to familiarize elf
with these methods _m]u*._mu_-_; the main feutures and
landmarks of t try, which will be of the utmoss

room for very great improvement in
aviation maps. Motor map are of h"lu_- use, a5 they
senerally show a eomfused mass of small dets £ which
are quite unnecessary to the aviator. All he wants are
o fow general landmarks depicted clearly and

importance when making a first cross-country journey

¥ Crumk et ahorpa
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eurately, such sz large e, trunk railways, main
rosds, rivers, lalkes and fowns. In his 'work no one
of these features alone gives him his® bearings, . but,
rather, their relationship to each other. At s fair
haight, say, from 5000 to 10,000 ft., many of the
small details given in ordinary maps are unnoticeable.

Maps of the Future,

e maps #re being produced fic
to tmr*r n 1.1']'.'.0-.1 only main features that can be
nized by an aviator from g heighi are included.
maps, | =, are on a much smaller seale than 1
Ordinary r md map m;d present the sdvantage of i
ing in one sheet quite I-'|* tracks of country
there iz no need for ilot to join seve
torether in .'.;r_'l_..'\-]_‘ ) |"|‘|” in a continuous ||.‘III of ]
GONTEE. WY hel pilot has flown & ;_frm:l del OVET BT
tain tracks --f country, he will be able |uf'
himself any useful landmark which he can
nize. A ||l'-f'=.|h$-r']_x-‘ aped field, a row of
bridge scross a reservedr, a chatesu or mens
a curionsly-shaped entrance drive, or a park |
arn s |.|*-.|.|f-'-'] position, may give him clues as to his where-
abouts which it w-'-n:d. be imposgible to marl on a may.
There iz certain fo be very great improvement in serls
naps in the future, and it seems probsble thai
photogrsphy may be called to the aid of the aecrial map
maker.

Studying the Ground Round the Aerodromae,

In a succeeding chapber on eross-country fight, sueh

gquestions as studying the map, working ont the course
and finding the way when lost ¥ be investigated ; but
it should be disti netly understood that a pupil eannot
put in too much time Ar'.;civi]'.--" mapa before he is
actually to vse them in flying across country. It is

gond plan to obtain a |uL.-_.z of the country surrounding
the aerodrome and to study the ground from the and
then compare it with the map. This can easilv snd
most profitably be done during the early solo in

vicinity of the aerodrome. Then, when the. crueial
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test of map reading—a cross-country flight—is under-
taken, the pupil will not # id that fiying by map and
E‘GTH[J‘IS"‘- comes strange nnrl <£.-.||Luh to him.

“1.01nu countries are moro natu rally adapted o flyinge
over than others, insomuch s 1] BY Are more open and
wnn fewer minor features fn distract and nn.-..rih. the
acrial map reader, tu.h_n parts of France have {his
advantage, and in view of the faot that n.:un uuwl»
may male their first solos aver Trencl t 8oil, 1t i
58ry to bear in mind that the seals of Fy re u:*lu Tum TS

given in kilometres, and that the heights ave recorded
m metres, Right kilomstres sre equal, roughl
milez; i.e., a kilometre 18, approximately,
\ metre is 39 ins_, or rather more than a vard
marked 1000 metres on a French map s therefore,

approximately, 8300 it. high, and rot 1000 4.

Exp]anatiun of Ma.p Symbols.

be found al; the fool
f most ﬂp- i hiur l'.'|]l c.m indi l:_-.l.t""l] by a h“u CIOSS ;
if they }m‘.r' a tower the cross is placed on a black
square ; if n steeple, on a black circle. _-'Ld-:n] ailway
line is shown by two thick black lines with infervals of
wide spaces in the form of a ladder with very deep

rungs, A gingle line is indicated by s thin black mark -

'm{h small eross marks culting it at frequent intervals.
Woods are ofton shawn in green with marks to indicate
trees. Unfenced roads are shown by dotted lines. and
fenced roads by two thin parallel lines. Railway tun
nels can be found by nobing wheve the nul*."’._- e dis-
appears and sppears agsin an inch or so further ot,
according to the seale of the miap. F:lun'.mimes the rail-
way ig dotted in where i = underground.  Bridges
whether over or under roads. rive 2, or railwas
marked with o distinetive marl Telemraph wires
are sometimes shown by a series r\Jr l.l(:l e and dashes, A
railway embanlme i or eutting is shown by shaded lines
arranged in a semi-cirele abont the cutting or embank.
ment and at richt angles to the . Im the case of 5
cutfing, the outer sides of the lines are terminated by
emi-gireles.  (Ses plate facing this page.)
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THE PROTRACTOR

Angleseare marked off from the peint X, which is placed
at Lthe point of departure on the moep, the instroment being
laid M. and 5. from 0 to 0,

The Protractor.

An imstrument that iz used considerably in flyving,
although it is not n-'-r-l'ul-;tl by thie pilot in the air, i
called the p acto There are many different n .c'.
obtaing u].-l].—: can gelect one that suits them best,

t piece of wood or transpare 1l
ar ko in degraes ond in various scales and
messurement: for use with maps or charts. These
measurements may either be in inches or millimetres,
or hoth, A popular fvpe of proteactor is illustrated, the
method of reading : s of bearings from it being
shown. On the res side of the instrument will be
found a method for reading off the smallest measure-
nent in decimal points A mcale (8« out in
manner shown, [Heg zletch.) 2 11'5-
divisions is sub-divided into ten, and lines ave drs
at an angle across it as we 5 al with the whol
aeala, r horizonts 1g i 17 the scale into
fern, -: A e AN listance exactly, it is taken to
main division of the ruler, say C (see
he extra picee which is less than one

[

[llustrating the nse of the protractor in measuring the dis
tance between {wo points to ten places of declmals,
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the main divisions iz measured off sroinst the e
seale (I8). If it measures over
et amount ean be calibrated
m the sloping lines, Tf the e T
ti on the top row of figures, plus 5 on the vertieal row,
the measurement would total ABC + .66 of E., so that,
faking the length (A) as one unit, any distanee can be
measurad in terms of that unit to
decimals.
Another type of
of l|f|||-J._.-=|-||'
degrees ii]lu 0 to 360 deserit
attached to which iz = |II.E'|"I: of 5
ani h:_ull'_-lu .~_cr;;_-.1.|_:~: i I|||_-1,I v and
I COnYEen:
1/80,000 uml 1 ll'l.rI'IH
this type of protractor,
i from whieh the bearing is
and 5. lina of
r-'!'l:"'.!{"illl' COTTe-
line to the true N,
ind 3. of the map.
gillken thread
from  the
siretehed
and map to
”II.- l'II"_‘.""E"”»_’
it g desirad
the angle
h the true

surgs with thiz  |s

- How 1o lay the protractor on o
ra lllli'lf:"ll in the same fmap.
a5 an ;
I_'I_!]ll,!.lli,!-_z:'_cl lhl' CEnire Ili_'l!'!l -H :...li,i,l_'l_'l'i >ver |l' BLATTE |'|”
position and 1Iu gilkken thread stretchod nercss the map
| protractor, the are of which it must cut at the de-
ad angle, A pencil line made down the thread will
oive the 1

CEAPTER VIII.
Preparing for a Oross-country Flight.

IERE are certain pilots who, when told to fly
somewhere, hurry away into the air without
proper preliminary stu l.]-. of their course and

eountry over which they are to fly. No wonder such
aviators often lose themeelves and mest with other
E‘i'l'i-f'.‘;'la"|-|."i. 1t may almoet be said that carsful Prapara-
tion for a crosg-country flight is half the flight finished.

When a pupil is 1 ﬂrl that he is required o fly to some
H:m—-xlml. may be o led ** A "—from his aerodrome
ERs o g :E'.l-'-l‘lf.. [l';r,-:_'i.--_-d to obtain a suitable
I with the main features clearly marked on it, if
possible having the whole journey on one sheet, with a
soale of 4 mi :--« to B miles to an ineh.  If his course lies
across bwo adjacent sheets of a map, he must join
thern tor er with gum or glue and euf them to fit
hiz voll map carrier.

Studying the Map.

He should spread the map out in front of him on a
table, examine il carefully, n.lr_{ Ll-_':"il]l.- uptn the ronte
he iz going to take, which may not be in a direct Iine,
owing fo the intervention of laree townz or defended
arpas, ith a ruler he joing the points decided upon,

d then, from the seale of the map, works out the
distance of the flight. FProbably, to begin witl
not be more than 50 miles or G0 miles,

Now, although it is [u::e.u'fh.':- to fiy from place to place
with the aid of a map slone, a pupil-pilot must remem-
't:_. rthat in his compnsa ]-- has o more th..‘u e friend
thian even his map. Ifhe s 5.k alone and
has caleulated his eourse r-f:-rrw_-a_-Lf_‘-‘- n, allowing for

the fime occupied snd the *-1]]"('-.'1 af the |g|v-f|m-‘ Wer
the ground, he can arrive af his destination wi tlie

1
use of the map. Tt is possilile for a map to be blown

123 HZ
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away in the air, or for it to be difficult to read, owing
to bumps, and the attention of the pilot being taken
lakio { When it is

from an sen .

feet, the nece stearing & course to a degree is
1ot g0 important as on o ship ; moreover, bumps in the
it ....Lln_ thiz almost impossible.

Variation and Deviation.
Having been through a course of navigation, he
ghould have little difficulty accordingly in working out
a compass course by drawing o picture and, starting

A

Howe fo fay the protrector o #':e'
e fo read’ _,ﬁ' Lhe fearend of
Poiat A from 8. Searing o A o
s Fd‘s-" & appreximately I8

How to place the protractor on the map on a
true M. or 3. line in order to read the true course.

with true north, sdding or subtracting variation, .
if rmt miu'::r:d on the map, must be obtained f a
variation ehart.  This gives him magnetic north, and
then, by applying deviation (which iz due to the in
fluence on the comj of local iron and steel of the
machine), he obtaing compaszz north, and can ca

what the ¢ rompass will read when he is steering on
true bearing he has worked out from bis map.

VARIATION AND DEVIATION

For instance, let it be aszumed that the pupil wishes
to tly from B to A, two points on o map. He joins them
bv a line and then at B draws a true M. and 5. ling,
which he can .L11|:|. aenerslly, by taking the side of the
mAp 45 8 guide as to the true N. and 8., or else the true
N, and 8. may be marked on the compass rose on the
map. He then measures the angle between the two
lingz, which will give him his true course. He does
this by placing the centre of the protractor, on which
angles are marked, on the point B in line |
N, and 5. line he has drawn, and reading
that lineg B—A makes with it. Imagine 1t 15
He ld not have made any mistake either in T'-L-ur:in{a
liiz protractor covrectly on point B, or in reading off the
angle, because, al a first glance, it is obvieus that he
wishes to fly rather more than N.F. of his pr

i 1t B, and h rendy |<||-:-.w that ||u'- o

ked, in a clockwise direction, from O,
M., o907 at B, to 1807 at 8., fo 270% at "-‘-. ., and back
to (3, or 360°, at M. again. Therefors he knows that
the bearing he desires must be a little more than 45°
He then makes a picture of his e course, [
apply his variation and deviation correctly. Imagine
the wvariation to be 15° : ll|_= ._ s 4 line on the
picture 157 W. of novth, and ma t north magmetie.
He firdsz from the deviation |H|.l|.-. o his machine that
at I the deviation iz 3% W., so he draws another line
from B 8% W. of magnetic north, as deviation is always
vl from magnetic north, just as mag ¢ norkh
iz caleulated from true north,  All he has to do now io
find his comp course 1s to messure the angle ERBA,
The picture has explained to him the following —

The angle CBA = his true course = 587,
The angle DBA = his magnefic course

EBA = his compass course

By drawing n picture he can see wh

add or 1111171‘1*' his variation or deviation lr_, or from his
frue course,




126 PRACTICAL FLYING

The angle DBC = varia-
fion = 15% W. fYarth
The angle BBD = deviu- {iagoetic p
tion = 85 W.
Of couree, if the varia-
iion were 15% J;'._ F
deviation 3° E.
his picturs d ook
like this. (See lower
illustration. )
The angle CBA = his
true course = 58°,
The angle DBA

: -L:;j i i A diagram of o compass course
iy : with the variation and deviation
he angle FBA = applied correctly.
compass courses = 48% —
3-:: - _1{1-\_'_
The devia
deviation table, w

he lied will be found in the
tich should be pinned up in the
machine he iz to fly. Regulations are laid down gl
compagses must be swung or iested for acturacy s

1
1
1

& machine sz heen wrecked or 1'.“:'-.1-11:'!5]'_-11..
any new fitlings have been :Iiiu"'i; to' if,
Trie Morth

& D Magnetic North is change ar '.'-]|-||
armament, such as
bommbs or a ITewis gun,
hove been fitled. If there
iz nn deviation tahle, the
pupil will be well advised
to  have his eompass

swung before

A, the same

much country can be
zoen from an ;=.|."1'-'-3;]as-:x.-
ting whether variwtion or that o small ervor in
devistion has to be added to ke o e e |
er subiracted from the truoe o LSt Ll =
COoNrsa, 11T |';:|"'|'|_ Aneo

COMPASS SWINGING

Swinging a Compass.

The following is the best method of swinging a corm-
pasa. At mos aerodromes the pupil will find a cer
slab with eight lines radiating from the centre, or lines
plotted the eround.  These lines indicats fhe four
magnetic cardinal |---i1*=. i '-_‘r:'- compass, i.e., north,
gouth and west, e four magnetic quadrantal
nnints. north-east, south-sast, south-west and north
west. These lines have Leen rectly mrranged by @
compass expert wi ith the aid of ing eompasgs, and
'.ﬂll ba situated far ugh oway from metal g for

not to have any influence on the compass,

'I'Iu- machine is then trestled up -in the fAying
nosition, with its fore-and-aft line laid along ihe
north & eouth lines on the ground. The pilot, o
whoever is swinming the compass, can h v the

-J spping & plumb line from the centre
the p |_:|n 1o d sizhting along it to the tail
II'II"I ]ll'l' |:|"""|'|'I' "l r:"l""‘"' 1.]I" CENLre l-.l Tll"
' lines coineide with the north a
It must y be mado cer
5 I]l. ul 1~-*.|I horizontally, i.e., from
) wh oo i ¢ lubber®s line of the
mld be hited the fore-and-aft lino
Tha ipass reading is ¢
; found that, owing to the
e maching, it does oot read mag
- Deviation will alwavs be east or west,
arnid llu |]- must then insert a small field magnet in
a-slol |-1”1' ig ;:I I' 2t the purpose, generally in 2 box under
eompnss athwartships. 1 the reading of the
eompass s {han the magnetie, the diveclion is
l 1i f iz more il

Thu=

Elllll]n] and thae compass real ‘
tion 1= W, (o v If the devistion iz westerly, 1.e.,
he red end of the eompass needle is swinging to
, he must insert ﬂw I :l enid © s field magnet
eft, so as to drei ‘wel 2 g |*nm]u
to north, working on tl e principle that, in mag-
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. _ =
Machine standing ‘upon

cement aslab.

PLUMB

How to arrange the machine for compass swinging ; festing
the fore-and-aft alignment and fateral level,
netizm, like repels like and unlike sttracts unlike.
an vary the H'In_-"“‘I- of the fiald ! Yy Insert
4 nearer or farther £ ' the 2 suttable *-1' 1173 |_1;.'j‘ 24
s thiz ; or he nz2e 4 smaller macnet until
o deviat tion.
Te rep 1E
i y m'x L||I--|f11f~
at, when the machine is Ju wling {
d magnet inssrted must placed in the fore-

e of the machine and not athwarts ships,

Making a Deviation Table.
Having reduced the error on the card
inimum, & deviation table is prepar

compass reading for the cardinal and qu

and also s z the smount of error in
weslh alb each --t TI e points. In ealeul
the pilot must sllow for this
: between any two of these pointg he can
For example, if the

A DEVIATION TARLE

umb lime

Mzchime  stand ng  uRon

o |'1i.|.-"""' a har of 'W-' ehind the comp

How to areange the machine {or compazs swinging ; testing

the fore-and-aft level of the machine,

Wk
1A I|1, @ ln J1Im' W rfl
-.1II T alo bools

poclat;

i table to b pinned up in the mach ould Iool

LEE

aomethinge like this:—

Steer by Compasa. Devlation.

357 (i"'Tlil':f . '.’l-:".fi'l'l'_“-. ]'.
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The Wind Factor.
The only obher factor that has to be talen into

ascount is the wind. From his navigation lecturves a
pupil ean e an estimate of the speed of the wind
and its variation in strength and direction at the heizht
at which he intends t . He can incorporale this
i the courze he s working oub, and, assuming that he
of his machine, he can also work out

knows the sp

o ;'||__'-||:'I':Ki.l.lli.i.LE_' fime tile _i:lll'.'"l]!:l‘\' -\.‘IH DG,

L e 0 Trure Horth say 60"

Direction o wind.
——
B 30m nh [}

Calealating the eifect of wind on the course o be steered
across couniry.

that the pilot wi a

picture and makes a se .
B_A beine laid off at the cortoct angle to the trus north
Tmagine & wesh wind blowing at

r hour, the lne

for his true eourse. 8 owing
30 miles per hour. He draws g lne from L' i the
y that the wind is blowing, 1.e., from W, to L.,

narks off on that line a point C, distant the -_-qn:i';:E

lent tn 30 miles per hour on his aeale.  Mext, wilh
sentre C and radins equal o the air speed of the
honr, obbained from the

maching, i.e., 60 miles | obla :
oo ] deseribes an are o cub the e B—A at

I.L. . a
anv, D, joins C—D, which will he the direction to
' f 80 m.p.h. I he

3 wesl '.'l'i]'-{:. !
that ¢—D makes, with the true
will find that it gives him the
allowing for the wind ; in this case
in place of the true eourse of G07 obt ained witl

srence to the wind, By measuring off B—D

VELOCITY OF WIND 131

from his seale he can obtain his speed over the ground,
llowing for the wind. In this case it is 82 m.p.h., a3
In ealeulating the speed

ig. always given as

the pupil must remember that the veloeity of

the wind incresses with height, and that at 3000 ft. it
e twice as stromg as on the ground, and may have

ch as 20 degrees.

| of the wind and its divection are best ob-
tained from the nearcst meteorolosical office, but what
ig known as the Beaufort Scale i often uvsed for de-
termining the speed of the wind near the ground. 1t
i given on the next page for reference,

In a long flight of several hundred miles a pilot can-
not have too many eheeks upon hig journey.  He must
alzo remember the time the machine ean remain in the
air, and for for hime to Zet into the

habit of making these calen
ing on eho

I CIrOs=-CoUuni

Radius of Action.
This presupposes that he is already familiar with the
guantity of oil and petrol carried Ly Lhe machine and
hourly consumption of fuel. In oul-and-home
ghould be able to work out his radius of
forgetting to allow for the wind and the times
n in attaining his height, otherwise he may ruo
f petrol on the return journey.
r instanes, the pilot moy require to find the radius
5 machine. ig no wind the ealeu
118 simple, azsuming that the speed of his machine
i 80 m.p.h. and it can remain in the air for six hours.
1is radiug of action will he:—
GO = 6
180 miles.
2
If there i= a wind, ho
made for it. Assume tl
m on the oubw journey and with him on the re-
rn.  Hpeed of wind 25 m.p.h., speed of machine 60
.p.he, duration of machine six hours.
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The Beaufort Scale,

A Syvatem of Calcwlating the Speed of the Wind,

Dhes Clhiaracteristics.
Calm Hmoke rises vertically

Light air Direction of wind shown
by smoke drift; bat nol

by vanes

Wind felt on fuce. Leaves
rustle ; ordinary vanes
moved by wini

igs in
t motion. Wind
ends light Has

Moderate breeze Raises dust  and
PUpe Moves

branches

Small trees in leal begpin to
WAy ave
on inland

Strone wale Slight :='.|'|:-."fl'!‘:"'|.] damaga
occars, chimney pots

and slales removed

Whaola rale Seldom  oxporienced
) land: trees upranted :
considerabls  struet
dam

Btorm rrarely  ea sriced,
- wide-

12. Hurricane

RADIUS OF ACTION

On the outward journey his ground
25 = 85 m.p.h.

On the return journey his ground spee
25 = 85 m.p k.

The ratio of the speed of his I.Z.l|'-".'i_|!'l:-i ko hiz return
] ey will be a2 85 is to B or as 7 is to 17. Therc
fore the time he musl take on his outwar l.l journey

six hours, and on his return journey 7.24
Therefore the outward journed will take 43
the return 14 hours. The apeed

his machine on the outward journey is 85 m.p.h.,
which, multiplie ¥t e of 4% hours, equals n
adius of action of } iles. The =speed of the
machine on the return journey is 85 m.p.h., which,
when multiplied by the time T4 hours, equals a radius
of action of 14592 miles

The wind will hardly ever blow directly along th
dezgired conrse, so that to work out the radius of ac
for oblique winds a picture must be drawn as was dons
in the ease of allowing for drift.  The ground speed on
the cubward and return journeys can e caleulated by
the formula:—

G0

spend out X spead in
= petrol hours x
speed out + spead in
ilot requires to find his radius
3 B, onoa 60 m, p.h, machine, air dura-
tion six hours, I with an east wind blowing at 24
el b As before, he draws a seale. ;' LR
"1..= bearis T \
xh'rl'.'-'s a line on it towards B.  He produces this lmr— in
the opposite direction, i.e \ E. He desires to fly as
far in |,|_||_ direction ‘_I‘ -Hn ag pogsih ”IH BRI rlil'|'||"
leaving enough petrol to refurn t starting point al
Next, he marks L:-‘T the direction of the wind from
ti |||s- ".".' |]-' IS r_"' i lh'-"' on which he
This will
h W Ltn contre f_.‘ uur] radius (obtained
from t:'l-.'! B of 60 m.p h., the epeed of the machine,
he euts the line B—D hoth above and below A,
points are found at B! and DL  Now the sngle that

Thezea
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13 makes with the true north line will be the eourse
outward, which e le 212% and the angle that CI?
mnliez 1;.'illl e true 1 1 ll_u' the course
homeward, which equals 568°. The distance A [-
aquals the ontward speed, e.g. (obtained from scale)
.
North True

3 4 &
: L 2

.

Findlng the radius of
action by drawing a

plcture.

istance AT cquale homesw ared
iod. e.r. (obtaired from scaled, 44 mop.h.  Then, by

ing the formule

already given, he works out his
ading of action a

i
i
1

Radive of action 6 % 7
x U8 x 44
= 1O
117
mileg. This rosult allows of no margin of safety "-..!' a
changa of wind (¢ a m adverae quarler or for time
lost -:-i‘"ilLllll-l the pilot lose his woy, so that in his II.'EI..I-:."IllZ-
5 a margin of at least 20 per eent. should be given.
ATl these ealenlations will require to be verified i the
air for safety sake, but the pilot will be surprised how
aceurntely it is possible |

II,III" GOLrseE.

- him to work out his speed

LANDMARKS

Finding Onse's Bearings.

wiorked out the course, i will be found useful
to divide the line on the map which joing A and B
into equal distances, cach representing, sy, 100 mi
, assutning that {1 ot has calou-
ad over the ground will ba 60 m.p.h.,
f departure, even if he gets lost,
ately where he should be on his
journey by 1 - ab his watch. This will help him
to find his bearings as & lot rround s
eliminatod from his reckoning, Suppose, for instanee,
that a pupil logt himself for some rvesson after
for about 30 minutes, Heo I know, if he has di .
up and numbered his line, that he must be somewhere
about the third mark. All he has to do then
some landmark in that neichbourhood and ves
on the map, or viee versa. If the pupil vealizes that
te hins not sighted one or two prineipal landmaorks th
he should have dene, he should come down and
bain where he iz OF course it iz of the ubmost
mmportance  that all these preliminary calenlations
should be accurate, and if he caleulates hia course
th-east whan it should be south-west, or re
when it against him, he iz sure to
male a mess of i||i_"._-_;'!-i ¢ hence the i'|'||!'|-:| ance of choelk-
it ninary caleulations very carefullv, as these

migtalies are more commen than one would ITOEEIE,

The Infer-relationship of Landmarks,

He will 1 spend some time in studying his ma
and, if possible, he should be able to memeorize the
principal lundmarks, the order in which they will
present themselves to him, and their relationship to one
another. Ha should note the highest #round b -
to fly over and should know the kind of land:

In eross-country flyving he must

and vallevs look flab at a height
foat ) therefore, he should not waste time in trvi )
memorize them. such faatures as railways, laroe

nects of watar, reseryvolrs, lkes, rivers, woods, towns
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LI P

Loatures

Lowns o1 O

 NEErEE

IrioE

ling,

Crogs-country
s delails of the

2 Tl al1r,

The Chief Characteristics.
light to study

first porti
() miles or

plan, too, on a long

) be crossed, T

may be suburbs, and then may

miles down the valley of & big viver, whera
iz flat and marshy. The next stage may

ly-wooded country, and the last stage, pe

ng downs and op :
: pould prob:

land under

idy of the map by a pupi

him, and, to stark wiktl

until he iz

thiz preliminar) | cannot
iently impressed on I
he will do well not to fly

b in map read anid re
ch, at 1000 street by
by house,
to 8000 ft. or 10,000 ft,

towm whi
1 like a black smudge

eel I

T : S R i
when he gecends t




A section of the Ordnance Survey map, four miles to inch, cut np to fit a map holder for the
purpase of a crogs-country light. The conrse is morked in stages, and features to be looked

out for nre denoted by circles.

See cxplanation, page 157.
To foce page 157

—




Preparing and S'udying the Map Beiore
a Cross~country Flight.

A Explanation of the Accompanying Meap.

Exampre—Flight from ae ome B, near Cardiff, to
s;tj':-;:"--|:|;~ A; near Aberystwyth,

A B, which will reprezent: the line of fight.

l rom the scale at the foot of the map find the length
of the journey = 7 miles,

_J__ e the journey into equal scctions of, say, 10

g, I ark and numoper theso o the INap.

Work out the compass course by dr e line B C true
north (obtained from true meridian) and messuring
angle CBA = degress. Apply variation, say 15 de-

: west, in which case it is added = 329° e
apply deviation from deviation card In machine,

} Oegreas, eash, 10 which casze SO subtract. Com

I Ll'_-,_"Zl L-qu.:_]:'-' a59 degre A fizure can be

made out to calenlate f 'l as described elsewhere,
1::1T,||1.11?.L¢ se 1l may be l' t there i3 no wind.

Azsuming the air spee .d of the machine to be 60 m.p.h.,

the pilot c;'.rl.,':t 25 L.-m_ 1h|: journey should take about
14 hours, and that eacl [ il |J he covered
in 10 minutes:  Supp nm;_ he starts at 1Z o lock mid-
day, he will _nn,is the stage marked 1, at 12.10; stage 2,
at 12,80 ; stage 3 : I

Cut [l=- map w 111 seissors or a knife the correct width
to fit in ste m in & roll-type map-car rier, and mark
the course and di istance o1 The section of the
printed is so cut.] and visualize the map an d
note the i1mportant ; e ion to ed
other, and at what time and distance they should come
into view. Note also the fact that most of the ground
travelled over is moul 1tai nous, an d therefors bhad for

{}1 stages 1, 2, 3 and 4 there anx
1a00 1::: 2000 ft. high, but the worst ground, jud urn
the map, ocours between the stages 5 and 6
unfavourable ch: f gr:nu.{! necessitat
pilot dying as b ik g0 that he will probal
add 10 minutes or 1
allow him to gain a :url ﬂltn de of, say, 5000 or 6000 £t
the main features and landmarks of the map

atage by stage.

137 i
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Stage 1.—Caerphilly ralways in X form make an ex-
cellent lan dmark ; also the "‘lL wood B E: note the
ape of this wood and also the water at Lianedeyrn and
1tchureh.
: Note the double rad v lines, road and
on the course to Merthyr Tydfil,
¥ to pick up, but which may be con-
¢ h H'.-l:.'mne:g: or Aberdare if the pilot is off his
vourse at all. The lake to the W. of Abe rdare would
him his mistake, howey er, but here again it may
nfused with the lake W. of Rh FInney.
8.—The road and two sheels of water on it ara
est guides in this case. The pilot II'I.”].-I.- note the
r to s left and several sheets of water
to s right, the railway curving away to the N.E.
from Merthyr Tydf

Btage 4.—If the [J._UL bas got so far he cannot miss

rossing the Meath and Brecon railway, and he =lc--|h1
try and make for the point where it jeinz the River Usk.
The wood Yr Alli ig an lmdu*olml landmark at this
point, and he should note its shape a: il relation to the
river and railwsy. The large reserveir on his left is
another good landmark,

Biage 5.—Note Ll uuuu.é:u.. the river and woods on the
left, and fly on until crossing the Jml.-.m- taking note
and not being misled by the tunnel. If in doubt then
keep along on the compass course until crossing the
hanks of tk ll." '{lul Towy, where there are woods on ;au_h
side of 1t. Note Ll:.]l'.'.rl.:. d Wells, the road, railway and
river on right, also the wood N.W. of the town.

:':;:"l{;u . :\!U'.,h:'l'l&‘ much to indicate the route cxeeph
one small Jake on the right and possibly woods round
Lampeter, if the visibility is good. A diffieult section
for this reason and also because of the mountainous
couniry traversed.

Btage 7.—Tregaron forms an excellent landmark,
Note the ¥V fork of the roads, also the railway, which
must be crossed at right angles. Then Eu ep to the left
of all woods and raillways. “Look out for the mea copst
on your left and fly along it northwards until striking the
firsh large town. If the pilot strikes the coaat tunhlm_.'.h
up ho can easily find his mistake out as there iz 2 ragl-
way running parallel with the coast to Aberdovey,
whereaz B. of "Lb-«r stwyth there is no railway. Ha
should not mistake Al c*rulm ey for Aberystwyth, because
the mouth of the Dovey is a distinctive featyre in the
former town and the railways are qau dlf:ﬂwwrlv ar-
ranged. Having studied the map as indicated, he ean
fit. it in his map ease, roll it up and get ready to start.

A TIME TABLE 139

To assist the pilot, a rough time and diztance table of
the journey may be made as follows:—

T R
Time. [Jistance. Landmarks.
Milea, AW )
12 o'clock — Start. Climbing for height.
nd-day RS
210 Caerphilly Wood 8 X railways.
Me ||_]n1' Ty, cross-roads and
dot railways and road direct
O GOHIT=e.
Two lakes b
) dz and river
Llandovery, river and woods
left.
Round lake on
'|'-\.|'-\. "'I T
croszed ight angles. L
coast should be in sight very
E0011. )
Arrive Aberystwyth, dense woods
on right.

To mike certain that the table is correct tt-‘-?-l-;]”']“?
conld time himself over one of the s and Work ont
m that. T wods, eolonred green in the
original, are difficult to re
not easzily discernible ;
allowanece must be 1

How to Gmrg th.-= Map.
The next thing to o ’.' map in the most

" .-I: E T .
convenient positlon ome [ s prefer to 1.._-.1.|: i
pinned up in front of them on tl]e instrument board,
and others to have it slung round 'r|1r-=u necks 11_ i L=

type map carrier. T 1 either e @ 1o l{!;- .[. lx z;n uf
the pilot sheuld be removed as little as possible 'I-t-“-lf
straicht ahead when he requives ad his map. !”:1.
romark applies equally 1 rult 5, which arg Delier

fithed in a ) than 3 1 spread ] t Gver !]*.c_- dash-

hoard, :

'|"' [ \\.-_ Ay o 1 ¥ D L L And; 1N any
i3 u:hih-..l.ll'. o '.m:-}u.J or turn over I NEcessary.

lt' the map is carried in o roll ¢ slung round the nec k,

care should be taken that the case doss nol jam the

Case,

control lever at any
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The pupil is now almost ready to set forth on his
ﬂl:'it._ _‘ch-'-r-:- 1t 13 possible, and the weather iz chan
able, it is & good | uing to {el-_:;:]‘..’ma to asrodromes
route, and also fo his destination, and obtain a weathar
re ::1'|-,_-.'.'|_':f1.-| will give such iterns as heicht of clouds,
vt and divection of wind, and vizibility.  Ha
must glance at the barometer, too, and if the lass has
fallen much he must look oot for bad weather, TInei-
dentally, the height indieator can be used as a
barometer, and if sat to zore one « ening and found tq
read 400 £t e lexi morning this indicates that the
rlaszs has fallen
Preliminary Details,
alting for the weather report, the pilat o
look over his machine and enoi i

(g
=i
(=11

| &, a8 describad pre
v. He must zee that the petral and oil tanks ars
full and that the instrumenis are worlting properly,
the t indicator iz set to zero, the engine run-

of g Wi ' epare parts,
spaurking plugs, valves sgneto contack

1-r_ualii-'::':_-_'-r,-'t:-.'- high T_-'-ﬂ:ai n g, a4 completa petrol pipe
with unions, some insulating rubber tape and GOUT

Wirs

away in the locker, None o
_ r granted, and if ig
insult to the mechanics to look over the machine on
going to fly.

JTII!-_CI'_ilJ.'JIIZ' cases in Bosland it is v o send
warning to the air authorities and to obfain leave
from them before starfing on a Aisht, I

fron : 1z advigable
to find out whethe

1 ght necessitates crossing any
defended areas, which can be found aut e telophoning
to headguarte hould ger i

nierall ¥ DR Ay "'il]l;_:'!.'.! N
unless they ha Hig]

bt hefore,
an enemy

st remembear fo

with him. This can be stored in

_ ) ot lockers fitted to most machinas.

: uth case 1s carried, eare muyst be taken to hawe 1%
firmly secured to the seat so that it cannot poasibly

foul the engine or machine sontrole

COMFORT ON LONG FLIGHTS 141

Position and Comiort.

It should be remembered that a cross-country flight
of an hour or more is & much more tiring undertalking
for a beginner than a few short trips round the sero-
drome, although for his nstructor the reverse is the
cose, a8 o straightforward tht iz much easier thar
gontinual landings and turn The pupil should
make himzelf as comfortable as possible in his machine.

give him more leg room. In view of the p y of
gramnp in the legs, it is a good plan to fif, toe straps on
the rudder bar, so that the rudder can be controlled by
one foof while the pilot stretches the other. A shori
man should make certain that he can reach the rudder
when it is fully over with hiz knee just bent, and if he
eannot he should fix a cushion, or cushions, bel i
back so as to pad him up, Bimilarly, if hi
obstructed, he can improve it by

cushion or twao to his seat.

b

Cushipr af back

Briimg T

Foarry MgaCEr Medooer - DeEr

Tog-caps to rydder-
bar | allowing reddar
o be controlled

okl goe ;u'.-{.'lc‘."

I}f r\ef_ey:u e,

R

i

A comfortable position for the pilet is mest important in
long flights, Two points worth remembering are lilustrated.

e

e —

e ——




PRACTICAL FLYING
Giuthing.

Plenty of clothing should be worn even in summer-

timg, Leather overalls arc ..|.-:- best for gemeral work,

and sometimes it is possible for a pupil to draw o
]1 ing l 1{' an ]r an,  This can be supplemented in winter-
\ besl The
Hands ang t':.c:t arc the parts of the body most likely to
be affected by eold. Big boots are egsential, and with
a combination of silk and woollen socks or stockings
hould help to keep the pilot warm., Goloshes or snow
'Ll"] exee |l--*|. L'll]r ugh somewhat clumsy.

|_“‘ WG T ‘"It ol IETEOIE r]ll\i'ﬁ

'l_ inie |I- IOE W .I|| the f« 11]"'

mayv ba I;—_-.'!"IHI']-:Z'—_'I{ that |||L':_
feol at all.  Fur :_:lr‘.‘.'n:-' lined with wool are as warm as
\ r fitting close over the
wead, without ear hole wides a suitable headgear
and one on which 16 iz possible raige and lower the
g-,t gles easily. Bometimes o pilot takes two pairs of
ooales with him on a very long flichi in case one pair
-]|-"|H et lost for it 1= 1 very bad thing to fly without
fime. This is espec ially 0 on {ractor
I eastor oil, which is most in
] g to the eyes The Zries *-'hl"":ll.-'. I'|1.' '-.‘.':_-” and
admit no draughts.  Those fitted with Triplex glass are
the best bé-u_-;a:f o in the event of a sms sl there iz less
chanes i g breaking and entting the pilot’s
o1 Byes t is a good plan to carry a rag to elean
l?rl that eollects on the las n
ime, or the :HJII"
for t I
vide an exeellent protection against :':'-H. .1|h1 may
worn under the waisteoat or in trouzers or hoots,
goes without saying that dam otgesr should
avoided at all costs, g particularly by those who arg
prone to chilblains and bad circulstion. They may
receive some comfort by gressing their hands and 1
before starting.

FINAL PRECAUTIONS 143

One last word before the pupil takes the air. In view
of possible forced landings, jt 18 jJust s well to take
plenty of money on the 7. This will not only
make the period of waiting for 1:"].5‘[ more pleasant, but
will alzo facilituts repairs if made on the ;
aid of local motor men or earpenters, as
possible suarding of a machine by a farm ls

The pupil should know the telephone number both of
the place he has left and of the place to which he is
going, in order to ring up either gerodrome when hs
requires assistance. A pilot's ticket and photograpl
issued by the Boyal Aero Club forms a useful means o
proving his identity. Some form of jdentification
should always be earried.

1
1%

Fitness for Flying.
| should never proceed on & eross-country fl
teal phys ¥ and he should have
;u\lh:'.: his instructor if he does not feel
pplies when the pupil is to make his
firat solo, as t’u-u he wants all his faculties and muszeles
working harmoniously, quickly and accurately tog
There iz no question of eowardice in a j]LlI:hl. Y
that he does not feel fit or well enough to make o
flight when in the esrly stages of {uition. The
ingtructor will be able to judge from his previous ex-
perience of the pupil whether the man iz really unwell
or only pretending.




CHAPTER IX.
Cross-country Flying.

HE pilot is now ready to take the air on & ]wunm

T B to A. Before starting, he notices the

ime of the day, or sels his w to 12 « e,

or to the nearest hour, so as to facilitate futura
reckonings.

It 93 a good lJ"uu to climb fof 15000 £6. or 2000 ft.
before leaving - acrodrome, snd 1 to set off the
wind allowa e, W ich ¢ red with the course

1 F‘-L 5 ale : 'I'Ilis done by taking
I flight already determined and
il Aeradvon o, The pilot
h g the reading of
m the courze {o be
.1.*-'*16. lhh is a very sin iple and, at the same time,
fective method of finding out the nnmp.l. course with.
out any mathematics or reckoning whatever. As an
alternative, he can fly on his compass courze, which
includes his allowance for wind, and then note if i
bakes him along the line of country it should de
map. If it does not, he must alter his COUrse
note the bearing.

The Height to Fly.
L-rL11r1 1]1\ 15"-1 1 operating over friendly
! b oand S000 £6
15 of clouds,
'IW frl".uun g 0 1'.]. e hirhezt portion
For instance, if a range o[
eh had to be eross ¥
the pilot would not fiy under 3000 ft. !.-|
An eye must be kepl open continually
Lu]J.n g ogronr 1ds, while the direction of the wind I
be noted. Assuming that the

14d

THE HEIGHT TO TFLY

angla of 1 in T, in still

r ground within 3000 vds
under 2 miles, from a height
the snitability of the ground

of 10,000 ft
{aving determined
climhbs ;I-"'-.'l- o the hei
Avoidinge r elouds, either by
them, the pilot shoule I ?
p the ground i iew the whole time, steering b
compsass and picking up landmarlk after landmark as

2
Falcdlated
T Ceucge
+5"£‘£-—H

When the pilot has worked out his compazs course, he can
verify the accoracy of his caleulation by flying by sight to a
landmark that he knows is on his correct course, and check-
ing 1he reading of the compass with his calenlated course. In
the illugtration the pilot calcnlated his course to be 43 degrees,
as shown in the small map inset. When he got into the air he
found that his compass read 40 degrees when Hying by sight
on the correct line of country, i.e., to the first village. This
indicates a gentle mortherly wind, for which he had not
allowed. The line of flight made good is Indlcated by the
thick, black line,
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Flying in clouds. The pilot of the top machine is maintain.

ing his lateral level by the cloud bank in front of him,

althongh the ground horizon is obscured. The lower machine

iz dezcending through a hoele in the cleuds, through which
ithe ground is visible.

each presents iteelf to his vision. The higher ha goos
at first the more difficult will it hr to re
ground under him by the map.

Storms, Fog and Clouds.

'l'hor'o are many difficulties of various descriptions
with which 1 he n :|3 be faced, He may run into a rain,
sleet, or hal n. These will "“-:""‘-"L'I.H-. be possed
through, b I1“.l may ¢l 11]| his ]'u"'t*pnllm' s]]ﬂ];‘h If a
a1 I 13 encouniers best thine to do is fo

turn back or land at onee. Togs or mists ghould
l.'d fmn_l a landing made at onee when there is some
ilat |""L""‘""11'|"“ enveloped in one. Heavy
i L-lr-um can generally be avoided, and for pupils
e best courze, for even the cléverest pilots ave
) lnm- their bearings in such circumstances, If
sl'ml'" ' sight of the ground and wet have
clear nir abov machine ean be mamtained on an

CLOUDS AND FOG 147

even leel by using as a horizontal ]eww., the very hanlks
of clouds which hide l||r3 ground., , these
hanks are more or less level, and, even if Lll-__;. are nof,
the pupil can take some well-defined cloud formation
and maintain his position relative to If it is neces-
gary for & pilob to fiy through clonds or fog, he must
watch his instruments most earefully and fiy by thern
alome gz best he can. He should brace his rudder
aguore and try to keep his control lever ceniral and
yertical. If he i:: above the clouds and wishes to
deseend, he must first of all look vound for any holes
through which he can see the ground. In gliding down
I]\-nu_-,.! hese holes he must be careful o look out for
other school machings which may be flying under
clouds. Tf there are no clear places in the carpet of
elouds, he must select a spot where it seems to be
thinnest and glide down through it guite steadily.

=

A NWatural Gliding Angle.

Most machines will take up their natural gliding angle
with the engine switched off, and only the *—]'-"’]-.'*-.-
presgure on the stick is necessary to maintain them
a steady deseent. A pupil will find that being in
cloud is very much like being in a really thick mist
the ground. Everything is damp and dark, In fact,
in some elouds it is so dark.as almost to prevent him
reading his instroments; His nim ghould be to keep

hi ntle glide until he sees the earth again.
g careful wateh on his altimeter, and
few hundred feet of tl ground
of the cloud thinning, he can
reckon that he has been canght in a mist or i’-_-,', sl
had better climb again, get up over it and look for its
limite, which may be in a down-wind direction,
must flv down wind by compass and try and over
the advaneing for. He must also Ju—-,:-1_.- an eye o
petrol supply, for if he were forced to I]r‘.:ul in a i
through lack of petrol his plight would be even wor
than if he had |l."'J. ind wi th |]'Il.' TEE o of the “I*""i
might save him from running into houses or trees,
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last moment. Ground

doubtedly the most dangerous anc :
of the awintor. There is no particular difficulty in
climbing through banks of clouds. The pilot can twist
and turn his machine upwards through the
always making for the br st spob, until, 500
later, he will emerge into clear blue 3 i
calm air. Quite often, really bad bumn
enced in and nesr clouds, and it

en the pupil’s ides of balsnee in eclimbing or de-
seending, so that he may e e from them in soma
unusual pozition, which 'will not matter in the =l 55 ]_ est
if he has sufficient height to right the machine o
Many pilots have noticed how their compass
appears o spin in a eloud, and they have ottributed
this peculiarity to electrical effects, although it seems
more likely that it i3 their machine which is spinning,
whilst their compass card i-;; trying to point to the
maonetic north during these evolutions.

When Clouds Obscure Landmarks,

It is mueh move diffieult to study the ground when
it iz cloudy than on - day, becauge the pilot can
only zec little bits of road, railways o
may happen thal the very landmar

arching to give him his whereabouts is obscured from
hirn, For the same re: , 16 1z very much more diffi.
cult to fly scross e A nd the way when
vigibility is poor than when it is good and permits high
flving, The pupil might thi
the easier it iz o recognize
gite iz the caze, beeauss he b want bo H.'LG':"T.I
the ground house by house, or mile by mile; he wan
to be able to see long stretches of road, river or railw
and to see how they curve and intersect ab dista
10 miles or 20 miles from his position. The further he

2 ahsead the easier he will find his map reading,
thiz means th: must have good visibility.
After all, the map is a plcture ground from a
great height. He can see all his map at once, but he

AIR BUMPS
cannot, unless he be \
ellent, see ui] the g 1 that it depicts.
e 3 map at
int and

sagh it was

Atmospheric Conditions.

Another reason for 1\' ng fairly high is that the air
will probably | er t and probably he
will not be worried 1|_-c heat or wind bumps. FEarly
morning or late evening are the best times for flying
for the atmosphere is both cooler and ecalmer then.
Heal bumps generally begin to manifest themselves
goon - after sunrize, especially in mer, To bexin
with, they may be within lLIL" i, of the ground. N
gradually n:=.e.o.:h'1_. until at mid-day ';.‘:'.r:;f may extend
to 2000 £, or 3000 £t, high, Bumps are generally found
in the vieinity of clouds and inland sheets of t
although at sea the air is usually calm. :
wind from the sea iz often s calm wind, in the sense
l-|-aa-‘. it iz not bumpy, although it may be blowing
trongly.  Pupils should get used to flying in bumps as
goom as possible, ag the morve they do it the less uncom-
fortable will the . In landing in s really &
and bumpy wind, it . good plan to come down ¥
a little extra speed, as they will have mors control
their machines; but it must be remembered that, owing
to the wind, L]u ;' ound will appe o be coming
towards the ma i

g :-'.'mi'l}' than wher
he pupil must make allowance

a pupil finds more d =

i In landing

in & strong wind in t 1 ! z, buildings or

1.\-r-:;-:'|a_: the pilol sl look a1 J- 1 gusts and

set up by s wind striking these obstacles,

gusts may eause the machine to roll or drop 10 ft.

15 ft. Hence the nced for oiving az wide a berth
possible to buildings whilst gliding l:l-':-'i'-.'tl to land.

If iz very unlikely that a pupil will be sent off on his
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first cross-country journsy under unpromising weather
conditions. In all probability he will have noth
much to do except to st 5 pompass course, read his
map and come down when he decides, landing in the
aerodrome A just as he would at his own at B.

Taking Bearings.

Suppose that a pilot loses his bearings. There are ¢
number of ways in which he can find hiz whereabouts
He should know where he is approximately by ealeu-
lating his s and the time he has been r1_.|||;

:'::?1'- searching the ntry indicated on his mu
approximate point on his eourse which he &l
reached, If his whereabouts are not to be
thiz method, he must then ci ronnd sotme o
defined spot on the ground and try o recognis
i map & ewhere near where he oughit !
time, bearing in mind that, as -'-~;||'I’ﬁm'-“' in the chapter
on map reading, it is the inter-relation of landrrarks
and main featurss that is the o recognize,
Another method 15 o ¢ ¥T1 ln“-r i read the name
1, which can be done {from a hei
. to 1000 ., d-.*.*::--_--'lr.lillr, on the light

1 inguire
that, u]lu..lf}l he la
ndlv eountry, he is le to find ouf where
from the inhabita - gither he may not ~.1'u101-1'11]|:l
the language, or else there may be nobody ther
|1L|p him, He must hizs map, proceadin
lows —Ha must first = 1 a side line o
1 ”l' an angls representing the variation of the compas
{in Fngland thiz ig genernlly 15 degrees west) This
In' will be the magr worth line.  He
the map round unt the line that
n lies on the magnetic N. and 8. ling,
Iprass in the '!I.:-.I.'.li'.."ll.':. This 18 _I_-. ]
st gompare the surrounding
1_I|L~ map and fry to recognize the landmarks. \
the interse v of a road and river, or cross railway
lines, or a town, church, range of hills or woods. He

TAKING BEARINGS

3 -f.':'ql-z Srar,

Tro Grest Bear
Vo fhown i
bt M e
Prede peritiany

The position of the Great Bear constellation In relation fo the
North I'ele Star.

ST !'f‘-:‘.:':,-.jﬁ]ix? thezs K laces on the maf, and, from { 'I."I ir
bearings to each other, work out his own pos

Sometimes be can find this by walking to the nearest
road and reading u milestone or signpost.

If he is unable to use his compnass to ist him, ha
must recognize woints on the ground and on the
map, snd then j e himnself between them. Ii he
joins the line between these places on |Iu' map he will
be somewhere on that line, By ta two more places
in & similar manner, so that a line j J' nining them on the
map will be as nearly as possible at right -tr.:_fJ-.. to the
first line he drew, he will discover his position at the
intersection of the lines on the map

To find the true north, the watch method already
deseribod is uwseful, whilst at night the morth star is
the hest gnide, This can be found by locating tha
seven stars forming "'lm. iz called the ** Great Bear,”
the °° Plouch,” or the '™ Bancepsn.” The two end
stars af richi angles to the others are called the pointers,
and the north star will be found in line with r]tmz:, but




PRACTICAL FLYING

5 the zpace belween the
WO |"-- 1'(-zu-.mfl.w_-r-'-;; that
15 L-L'I
ond

f-].lf.'i t'_" I I his 'E‘:l:':.-lnlrln. b Y |l'=.
he south at mid-day, and sets
pointers, of course, being only approximate.

Landing on Strange Ground.

1t it is necessary for a pilot to land off an
in order to find hizs way, or { v any other cause, buf no;
hecanuse his engine has faile & will make more certain
of hitting off his -m] ; flying into it and using a little
gnoing. A8 8000 08 he e h e iz going to land in
the ficld ; he can thr 3 off. To malke certain
that the field is suitable, he ¢ ¥ low onee over it,
sortinising |l- for | I

Obvicusly, m landing on g8 ground:he should
chooza Fres 0 l‘lhi.ul if he has to come
in over trees or b ;16w that there will be
much less room I‘-'n. to land, Here the best method
of h“]“'*i: ¢n & rofary-engine machine may be de-
SOF br{ The 5 T |y | '."‘:i_l., ]l:ll

Iﬂ 1.ti!.].'l:l-_' e l.].|.l. vals

' ch -,hu*ulu_l be l-.-_t u] The H]'lul'\ :
g will not : ;ct up =0 readily w e gwitch is left
', and then, when the pilot desires to open out his
engine again, he has only to turn on the petrol and his
mixture is auton .ﬁil:;-.]'i_'; correct, unless he has come
dr-x‘- Il "|'r_-:‘:'. a VOry gred , in which case a slight
will compensate I
nge in 1|ZE a;-ne'll_x e trnosphera. The 1
that the higher the machine more must the petrol
be cut down, so that, on de nding, he will have to
sive a little more pelrol to correct the mixture. ;
hould open out his engine af a height of about 100K §
and can then switch on and off until he iz eertain that
he is going to makes the field. Then, especially on a fast
machine, be should leave the swit
while complefing the glide and landing.
bringing down a imachine fitted

“BLIPPING." 153

Monosoupape engine, the switch is left on and the fne
adjustrment cloged. The machine can be landed with
the engcine off and the fine adjustment is opened up to
half normal running position for tax ying. The switch
can be used if desired. In “blipping’’ an engine on the
ground, s pupil should practise switehing on ag little as
'F,I".I"—'*-\.'l.illn_ and allowing a long interval between the

“hlips.”" He should use as little pet ol as possible, as
it iz obvious that, on a rotary engine (the only type
where blipping iz neeessary), much less petrol is re-
guired to keep the engine running st intervals co 0
with that required to keep it running continually.
Henee the fine sdjustinent must be half closed when
the engine iz being controlled on the switeh, Hven in
the air, the object should be to use as little petrol as
possible consistent with even running, and if the
machine misfires or chokes, even oceasionally, the fine
adjustment laver must be sltered to obtain perfect
regults.

Propeller Torque.

Sometimes during the last few hundred feet the pupil
may use hiz engine the better to gange his distance,
In switching on and off, or, as it is commonly called,

blipping '" an engine, either on the ground or in the
air, the pilot will noties that the later: L] balance of 1
maching is temporarily upset and that one wing will
rize and fall as the engine i3 switched on and off. !

5 due to what is called the torque of the propeller.

the propeller revolves in a clockwise direction, ji

from the pilot’s seat, it creates an opposite turning
movement of the machine, which will tand to revolve
about ifs longitudingl axis in an anti-clockwise direc-
fion. Unless due allow ance were muf:'r- for thiz the
machine wonld fly lafi 1 1. 1L fo compensate
for the torque of the propeller more ift is given the left
wing by .Jz'l':.'l."-\.u":lh"__: the incidence, or giving it whal is
called & ‘‘wash in.’' The greater lift ‘allows tha
machine to fly laterally level, despite the propeller
torque,  When the engine is switched off for descend-
ing, the torque decreases, and so the left wing with the
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greater lift will tend to rise momentarily. When an
engine iz being ** blipped *' on the ground, the samse

sidewavs rock of the wings will be n :l.  When the
engine ig on, the wing will drop, to rise again level as

soon as the switch is off.

Eadly Trued-up Machines.

There i= a 1er point which the pupil must

whilst fiying vavious tvpes of machines. BSooner or
].;:':,r}.l' ]:r_-: Wil .
perfectly trued up, either in the fore-and-afi line or
else laterally. He may have heard of such-and-such
a maching fving right wing heavy or right wing low.
This means that the control lever has to be held over

comme scross o machine which may not be

4 T
- .-—"J-' 1
I':u\lJ‘S bpii—trg  lafh g
! e e
with  He increased  incidence  rige;  when

e eng e ;_5‘ jwi Fehad ?r{)'

zlE.

The torque of a clockwise.running engine or propeller (viswed
from the pilot's seaf) tends 1o make the machine turn in an
antl-clockwise direction; f.e., to fiy left wing down, This ten-
dency is counteracied by a wash in or incresse of incidence
on the left wing, as shown by the blacked portion in the
sketch., The dofted line shows what happens when the engine
is switched off in the air, and causes the left wing to rise
momentarily owing to the disappearance of the propeller
forgue.

NOSE OR TAIL HEAVY 165

slightly to the Ieft in order to make the machine v
et R N T e % ool
J.Lf;hl.«:x.nL.i”.\_ or laterally level. If the control lever
were placed central for fiying, as it ought to be in tha
properly trued-up machine (which should almost: {1y

and clide itself, handa off) the machine would traval

. e
gl Ty 1 - £
dlu_ng right wing low. The cure for the trouble is either
t ncrease the incidence on the right wing or to adjust
0 ine e = or te 13
the aileron controls. The same trouble might equally
apply to the lefs wing. ${Vik

Setting the Tail Plane.

A somewhat similar complaint results in the machine
!'Ihv:u; nose or tail heavy, If, in order to flv lovel in

3 TP, {4 - TR B e F f
t g fore and-aft divection, the pupil has 6 hald
control lever forward with a certain amount of pr
the machine iz said to be tail heavy., The cure fonr
I8 Lo give more incidence to the fixed tail pla
will correct the fore-and-aft balance of the machine

= i - AR

EE ey [ 5T - a

1 m o ey i
Moge hey - torrect by reducing ncidenes on

indicatead oo dothed

s - o el
Tl Ix-:;:_-..u:_l - torrect by mercaging
Lrdstated by

Examples of nose.heavy and tail-heavy machines, showing

liow to alter them by adjusting the incidence of the fixed taii

plane. On some machines it is possible to vary the incidence

of the tail planc In the alr, and thus trim the fore-and.aft
balance of the machine from the pllot’s seat,

E2
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B e
Cantrol laver,

cortrol lewer coerdral

Mackine lewel . conkeal lewver ower To pulor) lzft brngs nignk eingup

Examples of machines flving right wing low or right wing
beavy.

noze-heavy machine has to be held up by the contro
lever in order to flv level, and iz remedied by the tail
plane being rigged with less incidence.

Restarting from a Field.
the longest possible run
are frees or houses at the
= - 1E LV 1 %
get off across wind, althoug
pupils should not attemp
confident in their flying capabili Bupposing a
i off gide to wind, with the wind
¥ pilot must keep t
rudder aver to rig judging the amount ace:

o the streneth of wind, and, fixinge |

18
hin
ft

bi

uging right or neutral rudder and |

point ahead of him, must steer his mac

to attain this obje Onee the mae

ground there iz no particular difficulty in the manceunvre,

LANDING ACROSS WIND

157
and the pupil o
gained a little
down wind

into the wind as soon as he has
d be inadvisable to turn
isiderable altitnde, say,
bringing off a forced landing

landing across wind, the samsé

procedure Howed,
the wing nearer the direction of the wind being canted
towards 1t slighily, which slmost has the effect of
making the machine land ne whesl, In practising

{ pupil will notice that what really happens is
the drift, or crabwise motion

, of the machine over
for by

Lo

learing an ohstacle
meimber that,

the passenger,

e
R
S

. SR
=l N

Sihe

LEwE
ey

The course of the machine over the gronnd is often crabwise,

owing to the etfect of a side wind, When the pilot wishes to

lund into the wind be must eliminate the drift or crabwise

motion by turning into the wind, as shown by the dotted
acroplane,
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5, cushions, or aven runn-n:r off Hu.... of the fuel,
the maching will take the air gquicker
of the “run’’ can be saved. All this may
to prevent a machine having to be teken to bits and
packed up as the only means of getting it out of a field.
It happens sometimes that an instructor has to fly over
I

to assist some pupil, and if the pupil is in a bad or

SIDE = SLIRPPING

Arcous 'I“A'J..{".nﬁ’f:‘u' Hrg
direchiorn. of jlib

LENDING ACROGE WiND
\ing windward e
if beld dowe, e
machieg  lardog
I
on ang wheel

In the position shown on the left the machine will sideslip.

Landing ncress the wind 15 rendered guite easy by landing

with one wing down, and the sideslip info the wind which
follows climinates a crabwise course.

rllﬂ' 1t field the instructor sho |1I 1 not, attempt to land
but must pick the nearest suitable field. Tf he
1!r|r.1.~s in a field when there is a u:'wuu: about getting out
he can ahx d his pagsenger, get out of the field
: passenger up again by landing in a

u:l near by.

:starting in any strange field the pupil will
do wall to wake a journey on foof to survey the ground
in front of the machine, In extrems cases, Crops or
part of a he may. be eut down in order to allow a

RESTARTING 16D

machine to get off safely. If a pilot is faced with a
small obstacle, such as a hedoe at the end of a small
field, the best way is to taxy up to it as fast as possible,
and then to pull the eontrol lever back suddenly, when
ghe machine will jumnp the hedge, even though it has
hardly yet t_raj'“*:l a flying speed. Sometimes it ap-
pens that a machine has to be aot off in such a way that
it travels through air which is ;J.rl*.,-;:ﬁ:-l from the wind.
The pilot musk allow for this, as the | biained {

The decrease in Linz 'i'{ climb cauged by taking Df]f
in the lez r:'f: chtaclep The _'E"“‘”:ﬁ""'r daotted lins
S'F"D‘W_S thz courge trak the wachine would take
bad it not '.__-,u;a.;}._:d 1‘i'.musl|h a

requoe n}i dead aavr
i)

Direchion 3‘.{ e

A point to be noled in taking off in the lea of obstacles.
The region of the dead air which iz shielded from the wind
by the shed is shaded, and the course of the machine passing
through it is indicated by the lower dotted line. The straight,
ppper line shows the angle of climb attained by the machine
had it not passed through the region of dead air,

air in the lea of sheds or woods, where the air is com-
paratively ° dead,” i$ not nearly =o great as the lift
obtained if the machine could gef s ;_- ichtaway info
the wind, The same remarks ap y landing. 10 a
gheltered area whers the machine .wﬂ rr]u]-; and run
much further than might have been expected,

In landing in a field, the pilot sh ould always aimito
land at the m-:ru-a.ulx. fence just grazing the ]_ﬂcl’*e 80
that he has the whole length of the field for his rin,
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In cross-country fiving it happens sometimes that the
engine fails and the pilot has to make a landing in
sirange ecountry without its aid. This iz called n
“* forced landing.'” One of the best tests of a pilot's
gkill iz his ability to bring off a forced landing. Let it
hr. szurmed thal the engine shows signs of giving out at

wight of 5000 f&. A good F..x:-’m'. tiy rf-l::u:m!;c-r is tllut-

ig far better to land with

be but four eylinders wor nl‘.‘.,-’:'
than to land without any engine at all. The power
axerted even by four eylinders may ust sufllicient to

long the glide over a hedee which otherwise woul

have been short, or to help a pilot to jump his machine
over the next hedge if '-ue I|a~. aovershot the mark
Henee, when an engine show _ if gradually losing

WArd ghend
B3 b e
> 7 Spexd of rachee Yrreugh
; e e = SOmph

Dpend oo o %r:d':'d |

=Markame wegld 12odd bare

Pumagn grojie]
T e e

Fart E,'.:&_c
Spoed of maching throooh
a
frie mir - saq 0 B0 s
-Er\a.'.:'.'z_j madreng e land
- Faeld
Speed Dutr groned abet WOmEh
Mladhine woadd
fimiss bk L L Edss of freid
e O R ,._.—.___':'-_ﬁzﬁ-‘__ﬂ._:n;-\_fl_ o,

=

Landing in a wind. Illusirating why it may be advisable to
nosé the machine down more at a faster gliding speed against
a wind than in calm air, if it is desired to land in a certain
fleld. Tn this case the air specd of the gliding machine and
speed of the wind are made the same, g0 as to illustrate the
force of the argument. It is assumed in this case that at
G0 m.p.h. the machine has a more efficlent gliding angle than
at 50'm.p.h. At 70 mup.h. the machine would not glide so far.

WIND DIRECTION SIGNS

its power, it is a wise plan to comes down and Inve
rather than trust to luck and wait for the engine
complately. On some engines it is by no means & rare
oceurrence for s partial gure to tak

allowed to go too far, this will cause the eng

dead, and it may be seriously damaged; bub

ean be made with half or three-quarter powet al
pilot's control if the revolution eounter be '-.'.':lLL'-'.":"
carcfully Bnd the sound and feel of the ergine be
gtudied. ' Any m iz better than none,'’ is worth
remembering at all times. A pradual seizing of
gome engines, dus to wear of the obturator ¥ iz indi-
eated by the blueing-up of the four top radiating fins.
This applies more particularly to the Gmome engine.

Making Use of the Wind.

Most forced landings are due to total failure of the
engine. A= often as this iz eanzed h;; r.[u:l.’! a small
defect, such as s broken petrol pipe, faulty switeh, or
defective « act breaker on the magneto. Sometimes
one or two plugs soot up, but they may right themsalves
in the course of a few minutes; henee the need for t
pilot -_ni“inf' some elementary knowledge -1t 11-.. vital
i his machine and I*r,n'._, able to look over these

imself before starting. When an eng fails
completely at a fair height, the pilot should switch off
and turm f:.’T the petrol to prevent the possibility of fire,
which is maor lla.:-l:- to pecur on a rotary engine than on
a :E.tm.inu:ar'y o, ilot then turns his ma shine
ints the wind. He does this subiomatically and
accurately because he has always been noting the
direction of the wind during a flight with a view to
possible forced landings. He has been loo for
smoke from rbhish he haze ovar towns, steam trom
railway engines, shadows of clouds m g on the
gmu_.\.. '11]::1 when eclose to the ground, the movement
of crops or the foliage of trees, If a strong wind is
hlowing nag the m m;_'hn &, 11‘ 12 J|“F1'1‘ alwa
for a pilot he glides down,
tarning '--:a- ruau_-.h.m. ;-.wu_‘. |.-_.m the diregtion in

he is bei ing blown, He must also caleulate the strangth
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of the wind, because, if there is a strong wind against
im, his range of glide against it will be mueh shorter
than if thers were no wind. When a very strong wind
is :.,'JI":'-‘.'i'I'.I__q he gy have to select a field almost \.:_:-1'-.::.1;1_[[.'.,'
under hir, because the speed of the wind is approxi
matel; ual to the speed of the machine, which,
such circutnstances, would descend vertically on
glide to earth. Tor this reason a pilot should have
some idea as to what his most-efficient gliding angle is
thaf is, at what air ed the machine will glide the
farthest. [ gake of example, lef it be assumed
that a4 machine has o ranse of flvine gpead from
40 m.p.h. to 80 m.p.h., depending upon the amount of
engine used, and that 50 m.p.h. is its efficient
ding angle.  Ti the 3t brings the machine down
either faster or slowe i5 ¢ will under
shoot his mark. Henece the importanee of his Imowing
how to lengthen or decrease his gliding distance, :

Fast and Slow Gliding Angles.

To reduce the idea to extr ;, the machine would
eome down vertically in a nose dive af, say, 120 m.p.h.,
and it would also come down verticallv, or almost
vertically, if it were allowed to descend stalling at, sav,
(0 m.p.h.  The net result would be approxima ly the
sama. If a pilot were gliding down slowly at, say,
L5 m.ph., the r of decreasi his run on
landing, and he saw that he wa g to nndershoot

d, he could reach it = 7 inercasing the

1.5 to a0 m.p h. {i.e., his longest olide), :L|I]3-: h he
would be putting the nose down to do it. But if he
were going to undershoot his field when slready gliding
at 40 m.p.h., his most efficient speed, he would under-
shoot it &t by putting the nose down and

1 He would alzo undershoot if

by raising the nc gliding
most efficient speed.  Sor mes, when in
may be w and safer to come dows th

e and tl ald 1he machine off the ground ag
r a8 possible, vather than to come down on the zlow

with the possibility of stalling on the descent,

EFFICIENT GLIDING ANGLE

Tewe emmst :f";o.-'f"?ﬂt 3'-*¢"‘3 t-.,h,EI,E

A f,.j‘:;r arat gracher but  rhorter gqliude
A Slower and J{IaHuu bt j"\nfi'w 3'.‘-r.'lt.
the machore  aleaost 5‘.3“..«“3

T n'.'_-q.-;l.oﬂ srch  Stecpest

; : "%'
: JeaE °3

4

CXT=

DHagram showing that the distance travelled over the ground

in gliding is smaller whether the machine is brought down

faster and stecper or slower and Aatter than the most efficient
gliding spead and angle.

ES['II'_"I"i..:*”_'-. when turning. 'l =1||}:Jit‘:~'—f I'-sl.1'l"lr_-'.l.];="]_~.
gaetting  off d by an engine failore near the
gronnd. turn hack and land in the aerodrome
necessitates magnificent judgment and skill, az the
pilot will otherwize certainly stall, sideslip and era
Therefore, the rule is that, in 99 cases ont of 100,
better to o on and land in a straight clide eves

ground, Hundreds of pilots, even of great
experience, have shed through failing to observe this
rolden rule. In fact, the more experienced a . i
the more ig he likely to think that he is able to perf

the extremely difficull mancuvre of making an

turn down wind from a low heirhf. Sometimes it
iz a wise plan, when an engine oives onb  over
bad country, to turm down wind for the :
few  thousand feet of the gliding

2 wview to reachine better eountry, length  of

glide down wind being, of course, very much farther
than in any other direetion. The pupil ghould then
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turn
1500 £t 1in
aver, he must o
because the ground
1 0E 21 B
If he
fihe

L i
diregtion of

L tinually, he
tion he ought to land,
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Selecting Suitable Landing Ground.

put the
I 8 Bl16-
he

are
preferonce
Lelale

it is therefore just as well

Il " HOsan 1o

hecanse

and

Einele feld

mndershoot the marl,

& 1av easily overs

Ghdimg argle - 1 .~ T
Mamekhine =% 1ZB5£F can

radiug of 5(‘}@33&5

™ erele

wiith

The sffect of wire
L '.'H.I-:vj

na |
‘j B.IELQ

Top : [linsirating the radivs of glide of a machine in still air,

Bottom : Showing hew wind affects the radins of glide, which

is greater down wind, but less up wind. Tn each case the

machine is supposed to be at the apex of the cone of glide
when the engine is throltled down.
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For preference, a
ng length in the
1 obstacles as

45 o stubble field,
1 ids,  Cul-
rlavel, Grass

m and, naturally,
dark brown,

c areen.  Golf

or brown
or roots
vill pre-
The golf
hand, and
same remark app to parks and public recreation
gads and railways are generally bordered

telegraph wires, it is a bad plan to land near them,

have
graszs deld

direction of

should be chosen possess

wind, snd withous

o a sandy baa
tivated ares

look green
ploughed
COUTERSE

he distinguished by the
tehies formed |
nancike
o turning
ing het

aver.
‘£ Ay be at
L
or
]

s pederull
up wnrel
Sanln Arg
o
g .\rlnﬂ

-

JEzes

-

Tetlu of iodging the direction of the wind from the air.
0 L]Ia:-ﬂimnn“g windmills, (2) By watching the drift of the
machine in u spiral. If there is no wind, the Izn:ll.'tune would
gpiral round a fixed point on the ground. (3 S::!-?I-:E from
chimneys, trains and rubbish heaps. (1) The drift of the
machine near the ground, (5) The shadows of clouds.
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wires cannot be seen uniil the machine is upon

Effect of Snow.

If the pilot is flying when there i3 snow on the pround
t the Ikind of sur-

aced field desired. He can eonsc .'.Il.- ].i:r:sr_-lf with the
tact that all the ground will probably be frozen hard
and the nature of the terrain is not of

i| i3 practically impo le to pick o

- such importance
g it would be under more ordinary conditions, He will
find, however, that he will huve

usual in ::mclnwr

he more earaful than
1F RS BIOW 18

15T W 18 very deceptive owing to the
d I']';-r'L?u'. ng of the ground that it causes. Tne
dentally, he will find it much more diffeult to EeOgnize
rks after a heavy fall W, a3 roads, rail
: are all included in one great camou
remark applies to exlensive ﬂl."',_",'ld."i
ch .Jlr,L ot distin bends in rivers that
oz used to give tl'-r,- |‘.II'I|T Eaiq I'.um'e*'ir'rc
b g '-1
ing ) raye, according to its height,
after 1t has disappeared from the view of those on the
ground, When he comes to earth he will suddenly note
the contrast in the lighting near the ground, whers if is

an much darker than La- was when seen from high u up
i =" b

| e ayvenir

v well to I'i"l'Ji Once ~u1nr]
the -'r,d.ﬂmr' £ .1&:1.510:~ lm If to the co

Nparaye

Judging Distance.

Rules for judging distance are ss 1 ri—A pilot ';"-.
f:mlmﬁ-d o over-estimate distance in bad light, in mist,
and when the field and I-ui_' cround arve of the same du;.
colour, He will under-estimate distance wher 1é lish,
iz very good, or when e i
hehind § hirn,

Another difficulty when landing

15 landing with the sun

iz to fell from above
t be ground iz level or not. This can onlv ha
cpen ‘when within 200 f6. or 300 £t of II. Lunding

uphill means that the machine must be flattened out to
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the stalling point with its tail well down. A downhill
landing, which should be aveided if possible, means a
very much longer travel before the machine comes to
rest, Ifis a wize plan always to land the long way

a field, or, in some cases, to make the disg ."&1 iy
COTTCT §0 corner, &8 extra bil of ground gained may
meka all the difference between a crash and a safe
landing,

In the event of there being no field of ideal dunen-
gions at hand, it may be necessary for a pilot to make a
landing across wind, This is quite l_,-'s_i:i'l'-.' dona,
althou; rJ. 1t is mot hL,_n practised in school fiving. The
method of doing this is described on page 137.

Making an ‘8" Turn.

In any case, the procedure for hitting off the field,
whether i1t lie into the wind or acrogs the wind, is the
same. The aim of the pilot should be just to glide over

hedgs or ditch on the near zide of the field. To

d_a this he will find tl wocess called 5 " furning

most useful, This consistes of making a series of

" turns as he descends. By this

kecp his eve on the

8 turns over

turng, he must

slways 1 1 towards the lunmz z sround, and during the

deseant he should stady g |] most ﬂ:-u"‘fllux: o

the position of trees and '.1';Lt(|||ng tor any obstacls on

the ground, such as agricultural implements and heaps

of rubbish. If a spiral were attempted instead it would

be quite possible for the pilot to find himeelf half a

gpiral turn out, that iz, facing away from the field, at
the moment that he wanted fo make hig fina i

it from the last 200 ft, or 800 .

practised on any aerodrome, and they will he

very uaefol for future emergencies. As the ground is

approached they ean be made shorter and shorter until
there is no doubt that the field will be made safely,

Another good method of bringing off a foreed landing
g field before turning into

B " furns

5 to make a wide sweep inbo th
it

If the machine were fulling short owing to the

e i T
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distance having been misjudged, due to the stre gth of
the wind, the pilot can furn in quickly and much earlier
than he would if he wanted to use up space. The latter
would be the cage if he were overshooting the m
Another methed used af times is to select a
fields az before and to allow the machine to glide
turally towards it. When nearing the ground the
pilot will have an excellent ides as to which ficld the
machine is likely to hit, and, with a little eontrol, -_n,-
can help it to attain this end. The illustrations depict
the various methods described.

Turning Near the Ground.

In turning near the ground—an unwise procedure st
any time—preat care must be taken to ma :1I:11:_1. the
spéed of the machine by keeping the nose down.
Hundreds of accidents have occurred through pilot
stalling their machines by turning too it when trying

Showing how a pilet, by making ' 5" turns, can always

ﬁil:p hi': &ve on rlhi.s. abjective, i.e., the field he intends to

fand in (1) Right bank furning towards the field, (Z) Nearly

round. (3) Left bank turning towards field. (4) The lefits
about turn nearly completed,

TURNING NEAR THE GROUND

| wikiD

4 b Thig age the plor
1§ facing e wrorg |
L*""d'r‘f;l =0 ity whar u.zn‘i’i.x,ﬂ |

| hedge ot figlid. o lard here
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——i=
2T
i
r

/ o
|

<
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— x
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W o II
Y — o
a1

n\ i d___/f
ot

200k |

to make a forced landing ang
onb their glide, or to av y  UNSeEn
' sle. At the same time, it iz o good plan to land ag
wly as possible in order o shorten the earry of the
ine. A fast landing meanz a long ran and the
ility of the machine hitting the hedge at the other
end of the field. In order o avold such an aceident,
the pilot should turn the ma 2 away o one side
whils it is running along the ground sf landing, but
this should not be atte 1 whe rachine has a
good deal of way on i, A pancake landing can some
times be made intentionally on bad ground.  To stop a
machine on the ground the pilot must get the e '
lever ket t, h 2 the tail down and
where their

the tail 5 i,
added weizht and friction soon slows ap the mach
It this is done too soom, however, the machine may
display & tendency to jump into the air again, and if it
does this it may even pancake heavily i
r 1 11 - -

remember to land slowly ab all times, and especial

voin hay, corn, plough, snow and marsh.

L




Here, again, a pancake landing Is the salest method.
Frozen ground is generally ut it o hi PEIel-

sred that s machine runs a '-'u:':.' long way iti, and
due allowanee must be made for this. In ntally,
frozen ground is very much harder on a machine than
thawed eatth. The difference can actually be felt atter
a frost, especially when giving landing practice.

Steps to Take After a Forced Landing.

Aszguming thai the pllrf- has come down successfully
a creditable piece ':' fiying, for aven he best pilot
ash on a forced landing, E:l*ﬁnu.c;_-. sven from &
height of 1000 {6, ov i"-, one cannot make absolutely cer-
|u|]. that tlie field chosen is suitable, and he cannob ses
feneing, small u:hlh_. or hillocks, -.]'tf'l'l-:_a OVerZrown
-ags, ridees and ruty, ez, mole hills,
and even such things as smse

- of which may be encugh to overturn the machme—
landing, ke s irst of all what is

the matter with hi ; i
tn the nearest aer '.II:|.I. ame or lu-:.rL.L'ul“rr-.: 4 1|n-r hin
whersabents and deseribing the trouble. In stating
where he ig h e should be able to say if there is a road
nesr by suitable for the tender to use if one is being
sont tn =zalve the machine. When a pupil wishes to
Aascril IH SXRCT | I -\.I'l'll""'I a1 8 |'I'I""\ e ¢an sioner glr\-':'
hiz bearings 2 distance from the nsarest town, or
from seme obvious landmark, or he can report that he
has landed on some letter in some place printed on the
map, giving & g zame time the map number and 1is
name. Ilnn if he said that he was down at the thivd
gt in * Bussex,’” or the * y °' in ** Canterbury,” on
Shest 12 of Bacon's 2-ins.-to-the-mile road map, his
commanding officer, having a similar map in front of
hirm, would know his whereabouts exact L: and would
instruct the breakdo gor seordingly.  If he has
damnagad his L chine in landing, he must inform his
headquarters of all the damsage. 1f he minimizes this,
it iz possible that the tender and the mechanics who
may be sent out to his reseue with spare paris, owing
to the insufficient information supplied, may not have
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brought all the necessary spares, and a second journey
may have to be made; hence the need for ring the
very fullest details of the damaged parts and spares
required.  To do this, a pupil ild know the correct
technical terms for the various parts of an aercplane
and its engine.  If the cngine has failed it is alway

much more creditable if the pupil can diagnose the
trouble and repsir it himself. A broken pet ipe,
taulty switeh cmtact breaker, a eoofed sparking
plug, or even a broken valve can be replaced with the
aid of a few simple tools, and such operations are worth
attempting by a pupil possessing a certain amount of
mechanical knowledge, If the machine is damaged,
the pilot must take the necessary steps to secure it fm
the night, He must obtain assl istance and move the
machine, if this iz possible, under the lea of a hedge,

frecs, haystack or h-_-u::'u- The machine should 'ue
pegged dbwn ': at i3, peos are driven into the ground
at sach side of the tail and a little in front of each wing
{ip, taking carve to insulate the rope from the wings and
tuil with sacking, straw or other material at hand.

Pegging Down a Machine.
The machine is tied up to the pegs, which must ha
11 -.;.I"l."_I]_'-. mto 1.]- 'i?“'_x.III] 1 eass i
hiould spring up in the night and blow
away Some sl I."| st 'I-'- letft :rl the rope
will not he suth ] e machine to roc k
] '::\-_.1.1|." T118 '_ul-u gre provided wi ]
suler struts for the purpose of belng
Tt is then wise to cover the propeller,
eneing, pilot’s seat and instrurments with tarpauling or
gacking in order to lkeep oub the damp. o metimes it
ie as well to remove such instruments as tha watch
rmu:l ‘|I-f* the tools from the machine. 1 the miachine
is left out in 4 very sirong wind, ruts may |
r.1||f_-: !.I.k‘.:'!:'.lll]ll.-:u.]El.'[-_' the wh the tail eon be Ja
up, and the elevator cont lashed b i

present ag little incidence s o wind as poss
thus to prevent the d arning the machine.
Additional ropes can be slung round the propeller.
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" Erord

1ow to peg down a machine for the night. Pegs are driven

into the ground at the wing tips and on each side of the tail.

Wings and tail are secured by rope, but not stretched too

tightly to the pegs. The controls should be lashed central,

and if there is a wind the machine is leit in the lea of a hedge

or honse, The propeller and pilot’s geat can be covered with
sacking or oilskin,

ne seeured the machine and made arrangements

in Tneland local or military authorities or

tables will undertake the worl, and in

T o] such as the

ndant—the pilot can

depart to his temporary headnuarters to await orders or
the breakdown g [le should inform the gnard and
alsa hiz C.0. as to where he can be found, or at what
time he will he at such-and-such s rendezvous, If
ble. he should give the number of the telephone

2 of the local pozt office or hotel.

Starting Up Without Aid.
If he has been able to repair the damag
will be facad with the problem of restart
He rust obtain chocks—bricks, fence pole

Special precantions necessary to peg down a machine in the

open in a strong wind, Note trenches dng for wheels and

machine trestled up in the Hying position, so as fo redoce the
lift on the wings,

wond being wsed for this purpose. If he cannof

pin zuch things, he can met the vara—and |

certain to be plenty of these about—to hold back
1 while he tests the enging. He should
them where they can lav hold of thi
maching, i.e., by m of the struts and as near
possible to their lower sockets.

Engine Starting Hints.

Bome ditfienlty may be experienced in starting the
enging. On o machine with a staticnary engine which
will ottle down well, the pilot can start it himself.
The explosive mixture iz sucked i the switch aff,
and possibly a rag over the air intakes to the carburetter.
He then wal round to the switeh, pulbting this {o
contact, elosing the throttle =0 sz {0 allow the engine
fe fire at & very low number of revolutions ; he can il
start the engine in the crdinary way by swinging
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propeller. Thiz operation presents no di ieulties what-
ever, for the pilot should have practized prope

swinging during his enrly fiving experience,

Swinging a Propeller,
Perhaps a word on swingi propellers may
value at this point, Praeti st with the engl
The hiands E';]I’.:ijl:‘_l |_|:;' laid o e p eller about
apart and about one-third o nee from the
of the propeller. The fingers should not hook o
trailing edge; a ring is liable 1o cateh on this if the
enoine backfires, and should therefore be removed. Tt
is not advizable to stand on muddy ground, as a slip
might cause an aceident. When the switeh is put on
contact the propeller should be swung fearlessly, making
gure that the ving iz taken over compression, If
e there iz very little chance of the engine
iz far morg li 7 o if the
propeller is swung in a timid and half-hearted manner.
Gdenerally, the throttle = d be partially open; th
more the throttle is open the greater the compression
ne to be overcome.  If is a bod plan to stand
time in line h the propeller, as, for instance,
chi SBome pupils have difficulty in
ich way the propeller revolves, but if
vink out'how it iz designed with a view to cutbling
its way through the air, they should be able to dis-

nish the entering edge of the blade from the trailing

Starting a Rotary Engine.

On rotary-# method of starting
up is met so simple. With local help, one of the
fjl‘[j::'-_-;l:—l'-; [Tay oe .I 8] -4‘.'."i':'._-.f El.l‘_" [ll':.|'|:.-J'|l'_-l'.. or,
alternatively, to switeh the engine on and off as soon

i g, however, the chance that the
xperienced and probably highly-nervous farm hand
when in the pilot’s seat, may lose his head, and, if there
are no chocks, may run down the pilot, whe is in the
front of the engine after swinging the propeller, There-

STARTING

fore, a tip is given to provide against this mishap. Tis
the switch to & peg in the ground behind the machine,
go that if the machine beging to move the awitch will
be pulled off by the pe It may be mentioned here
that the svatem on w a m eto switch works is to
short-circuit the current, ie., to make or complete the
girenit. This is quite the opposite to a switch working
in conjunction with accumulator ition, wheve &
gwiteh iz on when & civéuit 13 brolken and of when a
gireuis is made.

Importance of Clean Wheels.

Tf the pilot finds that he has landed in a very heavy
gtubble field, or in thick mud, he should see that his
wheels are clean before he restaris, as otherwise tha
mud and dirt will eollect on them and will then be flung
up on to the propeller by centrifugal foree, which may
pogsibly break or chip it. This is indicated by. the
whistling noize which a chipped propeller makes in the
air. If a machine becomes bogged, assistance may ba

| Erﬁ.;"\i‘. N

@

Phrale of
. prapeilEr

sl e a'_.;rcur.du

Drenchion /it

Sy

Contact,
Body kept well clear Ergine Fires
hend  ard 5h0u|derj '|;'!'n-:u:luj ard armg {uwung
L back . j:F_Ef aparT, right round and clear
|

The correct position of the hands, feet and body lor swinging
a propeller.
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obtained and men stationed under the wings o lift the
weight off the '\'|]f-'":.~'~ whilst the pilot races the z-u,r;nn
to move the forward. The pilot must be
careful not to overrun the men support ing the wings,

[_._'rr.éxlurmﬂ 2d9?

(,_,.__\_IJ-.r:- chiom of
Y
rotation -II

— Lzad ng -:_«:'IS,E'

Lead.qo

Trailims

Showing which way the propelier revolves, a point of difficulty
with some pupils.

Causes of Forced Landings.

The commeon canse for a forced lundine iz runm ing
out of petrol, possibly due fo starting the tanks
”!"3"]'-.' smply, Lk A leak, or o o !_-i_||':

|l|- Pressura in the tank on a machin
1 supply. Some engines reqg :

h peirol in the eylinders befare . A dope-
ean, which is g small petrol squirt, I|r,_||-_l be carried
on such machines when proceedi ng on eross-country
Hights; but if this iz not at ha 2 enging can he
primed Ly means of a robber tul a bicyele pump,
or, 1n extremis, by soaking a handkerchief in petrol
flooded from 4 carburetter : & zing uub the
contents through the open exhsust valve or sparking
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[_uf'.l;ﬁr orifice. A petrol funnel can even be made out of
.

a picce of paper, and petrol poured through it into the
combustion chamber,

Warmiug the Carburetter.

1.1 cold weather, or when a machine hag hean
in the ,'||n|| Lljl11i-L1J1_~.- may be experiencad
arting the engine. Tt should be noted that water-
pooled rnr riTles ---.|.,|.|(: have the water drained off from

How to taxy o machine out of heavy ground. The pilot races
ihe engine while the men lift onder the main spars oi the
wings. Planks can be placed under the whesls,

r left out on o eold night, or tha

n-freceing o of

glyeerine iz used. In restarting, hot water should be
put into the radiafor, care being n to see that all
taps are turned off first. A hot rag Imr-d ron ml the
carburatier and ine n pipe will ] ol | he
2 For easy T.-.l.11.lJ]f 1I e e noine 1 he primed and
; . but not

obing .J- i=s more i to poour

onditions, In some engines one particular




173 PRACTICAL FLYING

plut-“ may be liable to soot up. In this case it may be
given an extra wide spark gap, the u]m being that the
engineg can be k‘h.:ha up on any of the other plugs, the
r_..mri--r with the hig spark gap plug chipping in when
the revolutions of the engine increase he strength
of the electric discharge at the plug j'.u:'.g;a the extra
wide zap.

Causes of Engine Failure.

Another frequent cause of trouble in starting is leaky
induction pipes. A useful method of pre venting leaks
at such points is to wrap up the induction piping,
-J:C',_IE-C_':'I”\ e joints and unions, with insulabing rubber

al tape, 1.1]_';;- will prevent the ingress of air
rorreet.

‘-. broken l-l’:T.I...'l] pipe con be repaired w ith rubber
tuhing, & piece of which, the same size as I|_|.-: petrol
supply pipe, should always be carried. Insulating
rubber tape may be bound over the rubber joint and
sopper wire over the top, so as to make all secure.

It has -='.|u.-_dx been said that the engine may show

ving up long before it fails altogether. This
Ity lubrieation, or, on a Gnome, to &
faulty or wi irabor rin hich ean easily be «
GVE |"-d hw |.|l|- blueing-up of tl steal vadiating fing
vlinders., A faulty petrol 1 feed will cause a drop
in power, probably aceompanied by spluttering noises,
Generally this will be due io the perishing of the
rubber or composition used in the pefrol pipe h
accordingly, should be inspected from tirme to time,
and repnewed if there are any signs of the composition
crinkling up on the inside. A choked jet is
B 1 e ogenrvence, but it iz wise to see thot the
filter and the gauze below the parburetter are cleaned
1 .|H v, The same remark applies to the oil sump
17 engines.  These should
('lL'-:mm] 31'11 paraii -,m]“llh They must be taken
apart and replae '--.|II| fresh gauzes if the old ones
are cracked or broken,

A moint worth rl:':lin:r,{ when flying dual-control

machines solo is to see that there is nothing in the other

PASSENGER SEAT PRECATUTIONS

sent to jam the control levers or rudder. Cushions
should be strapped dewn. The belt should be fastaned
across the seat, and o sult case, if carried, should be
roped up in such a manner that it cannof foul the
controls

Good and Bad Airmanghip.

There are many r ¢ dips which the pupil-pilot will
onlv learn by experience, but the probability is that, in
the course of events, he will complete hiz journey

AT —
— e
- ‘“i i —

a2

Mih La o= Hﬂ‘. e
o EE’ —— E

An example of good and bad airmanship, The pilot shonld
land to the windward side of the fown, so that in getting oli
again he has clear country in front of him.

rpessfully.  An example

f the kind of experience
reforred to may be given. I

e pilok has to land close
to one or ofher side of o large town, the wind hlowing
from the easl across the town,  Tf he landed on the east
side of the town, whers the landing ground locked
rond, he would have to get ff' over the town, with a

quent chance of ma a forced landing in the

itzelf if his engine failed ; so he lands to the weat of
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H..- town instead, and thus has a clear line of country
ont of him when he stavts again,

A Landing and a Lesson.
ther case may be gquoted where an experienced
1 have saved s machine, whereas an
.rh\||r||- nieed '||: t wrecked his. In the course of a
.1I'-_:":| 111 I,]Ir: ey ,_’I.-.-i:l'll' wnod of an aerodrome, '_||:_- :-i'.'.'i'._l']'
on a Gunome engine machine failed, and th
eould not be switched off when the pilol desived to
land. The pilot sliould have made certain of gelling
in ing distance of the serodrome and then
turned off the petrol and glided home. Instead, he
attempt in| govern his engine on the petrol ~Ln;|]'_
with the |'._'--|.|].. that he stopped it. e then saw thai
he wo :*.:. not reach the acrodrome, as the lensth of the
glide of the machine, plus the amount tl b owould
' stad by the cngine being switched on
lescendi i obviously shorter tl
of T.:l-.- machin '-'.':I,'l--'_l1_' the *-1'1rfi11-'-: so the pupil
] i I ng in some rough shingla,
which he ]II,JLI'___||'| off sucesssfully by pancaking. l.wrr‘
was & strong wind blowing at the time, and in turning
round, tail fio '.'-.i|||]. in order to get a long run to tak
i the softness of the glu 1 :
..-C'I]I that Le :
control  lever to I
lie wheels to sink into the I.uw] whersupon
got under his tail and 11 turned the
: over on ite nose, It had to be dismantled and
the aercdrome in a tender,
mind when taxying down wind is
ator slightly down so
that the wind
Another insia ag that of the pilot whose throttle
confrol lever broke. 15 1 A ;:_f-.'f.ﬂeru].l_'\'_. the car-
buretter control was set so that, in the r-'-'rn' of the
control brealking, a spring would hold it wide J_u_-ll - ._J.-.l..
he still had his engine, although it was running oll the
ume ab maximum revolntions, Now the pilot knew
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that if he ran his engine for long

s speed ik wonld

P...Tlfz,.L certainly  break L]':--..... 50 he Fuh-l-'nr{ the

"I'_]_] ] l_l' a1 -lj'_ |IIII II '-’ L]II\ ""'EI.:?'I]T’II:' a0 rma 1\._I":I."LIIII

power and steepness to o great height, and then switch-
ing off the engine altogether and making a long, slov

e down again.  He repeated i MOCESE Agair d
ain, and ._-1,-._-1]-1;;111;-.' reached his destination safely.

A less-e: '||r-*'u1'|n pilot would either have run his enging
all out all the time, or atlemy 0

B

h, hath of which methods I]*.-l!l t L

trously.,  In the case quoted, the engine, when climbing

load, naturs ved down considerably, and
ided the eritical number of revolutions,
To restart the enwine, should it slop when switched

aff, and i » not being sufficient glidin o speed to keep

it

AR

e
o

going, it iz only necessary 10 f'-..-.ﬂ the machine
---||'.-. when the foree of air passing the propeller will
4 il the engine.

The 88 e xsun] les might be multiplied, but they =erve
show the kind of thing that makes the differcnce

tween good and bad airmanship.

EBelt too parcow =ed

gribs bilah fop low-

B henicic 'B:.-l:hpnr"-'j

P Bilor and 3':'14:\-':. o

roung T crwesT

Two patlerns of safety belts psed to strap the pilet in his seat.
The wide belt is far the better of the two.
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The Homeward Journey.

In landing at ' A" aerodrome, a pupil should
remember to face the wind and land towards the head
of the arrow if one is used. Bpmetimes a smoke flare
iz used to indicate the
cage the pilot must land p
towards the buckel from i he smoke is coming.
Sometimes g kind of sausage balloon s :d on the top
of a pole for the same purpose. He should then taxy i
1|I'.-u 1]1:155'.1'111(- up to the hangars and repe 1 ”n-cll' to tha "Jw:‘,@_d,;"% Lol el
Aty oificar and (o the cormm: ngr otiear, if necessary q FE'%" S b i | iy
Eaforaretarning: heehorl ‘_-. = ..L- : Fi s S%gv = l—*-.d-n-;l“-'l'-_"_'—'{—ﬂ-'
Before returning, he shonld make certain tha s Dirgchion of wing i

- s e E 17 .
and oil tanks ave ntly fully and take

: )
: : : ; Dirgehi i and landing — 89— 3
necessary precautions and preparations for the returno Irgehian, of getting g 200 landing

journey that he did for the outward.

1 the pupil is veturning late is in danger of beine
overtulien by darkness, or if he loses himsslf late in the
evening, he must remember to begin looking out for a
suitable landing svound before it is too late.  Tarkness
may come upon him, if he iz flying high, quite sud-

1af he must be 15 guard against this and

gome down and land when the com g of licht are
still favourable.
[ i3 a bad thing to attempt a long eross-country

flizht on an emply sbomn . and this iz especially the

cold. A go Lor a hot drink should be faken even

betore & sho breakfaszt fight. D[Naﬂ:g:ﬂ?fgjtﬂﬁng FF

page in early-morning flying, ‘or when the air is very

Choeolate, table or biseuife are o
during a flight, ill keep a pilot
time ; but 1t musl
easy to dissect tablets T
draw them the poclet
be to arrsnge them in a rack or ledged shelf in frong
":1-' H N e dlEE
Dps A anchor are B revolving windmill is
ustally Hesd bo wind . alwas fading wind -

Various meihods employed te indicate the direction of the

wind and other signs which can be observed by the pilot,

who, during all his cross.couniry fights, shonld pay particus
lar attention and notice the direction of the wind.




CHAPTER X.
More Advanced Flying,

HEN s pilot has reached a certain degree
proficiency, in all p cobability he will wish
practise fancy flying, such as, on oc

has seen more expert aviators perfo ro. '-.]"_ i

fancy flying, or stunt flying ag it iz called,

training for aviastors who intended for scont or w

flying, it should be undertaken with caution and at a
height. * Stunting * near the ground is af

b

through overlooking this warning.

An Ascent of 10,000 Feet.
10 13 to atbain fair prot
alke an ascent of 10,000 £, wl
g iz nothing difficult or d
such g climb. It merely requires patience -:h:! # CEl-
in amount of nerve to car It I'_i"|1'-'||__:_-i| for the first
Pilots who are unaccustomed io long elimbe are
to climb their hines less and less steeply as
v gef higher, und e tnistaken impression that
they are st s.!||".‘1;:. or inclined t . their machines
It i true that, he other I.:Lru].
I from fheir

'-"!i",_"!f'. in excess of tha lowes

only be tested by the wateh
I v be mentioned here, perhaps, before moing on
some of the fancy tricks thai ay be
he h il a pupil
LI ~L--dh high, i.:'.: [ 2 region of 10,000 {i
lly befora lan again he should 1y
at 1000 ft., 20 as to accustom
aAppenrance '..l[ the ground at this
height Owing to the difference in air pressure af
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various heights, the pilot will do well to daseand slowly,

and if he notices any strange feeling in his head or in

"ll;]]!.,"{x b ~;'-'~'-1|Jr' ow and then so as to equalize the
of the air inside |-_| .'I,:-_'i_,xﬂ with that outside,

Less Pmrul for ngh Fl*..rng

Ag I| "
o in order
Pressure r;‘t'

the same speed than 1 down and nearer th Jl-']

w the same reason he mav notice that the :“.ull I'I'-.i.l.l-. 1
engine varies conside I-.I.||l.
he will have to cut | 3] diow i|| arder
cunteract the effect of the alle sreentacea
in the air at conzide » heieh This can
easily done on a machine with a f nome 4y}
i I L i ] ] III-.-:'LUIE
air yvalve j-= I'|'.‘:-'-c£. this
i mixture,” When
Y enmnoe éan he cut off
to b ‘-.Clil_"|"!l.'] 11 La00 £t or 1000 £, ].‘_‘-'
diving l||-- machine, which allows the pressure of
valve (he Jll anll- r.  As pointed out pre-
sending  with a Gnome engine
awitch on ang 3 turn -,I'
sparking plugs hee:
i ing about fhe ;wr.||.||:~.
eing used up ag it would be whet
the ordinary manner, On t
quite difficull to stop the propelle) T
is attained : but in pushers the reverse is the
d it is next to impossible to restart the prapaller
185 cegzed to revolve

A Vertical Bank,

ch elimb to 10,000 ft. which has just been
ribed will be the first advanced test that the pupil
ttempt.  He can next try a vertical bank—a term
loosely fo all banks of 45 degrees or over.




PRACTICAL FLYING

Cearne ol maching coimmared with bariyon

whan Zaoming 28 view of maches

v it noge dive and zooming,

difficulty in this maneuvre:
ated banlk, and i [
sontrol lever and rudder far
turn A5 the
e nose of the machi
worizon by tl
! ruddar will make the
horizon, and bottom rudder
make the machine turn, the
and slicht]
banls, becausc ;
inereasing owing to the sres
||i'.:-:":l' '-'.i'l'l!.
3 = --:_--|'I"|'-,
ndder
tion, then to
; I 2 horizon, o the case
of a level fturn, the radder over (or below the
hovizon if it is & g : th
easo the control lever back to moke the machine turn,

MAKING A SPIRAL

s

ory apncal

The course followed by the machine in making a spiral
descent, and what happens in a spinning nose dive.

and & in the epposite d
bank increasing. Now, to come out of the turn, 1t
neceszary first to give the full opposite 'L'-=1|-'<. and then,
when the machine i3 nearly horizontal again, to give
any opposite rudder that is necessary and to put the
control lever central again and slightly forward. If the
opposite rudder were given before the maching were
rizontal, the effect would be to make the nose
: stull might result., Tf he continues his
vertical bank round and completes the civele, leizina
fair way to attempt a spiral, for o spiral 15 a circular
vertical bank made with the engine cut of

Spiral Descents.
In maling o spiral the pilot should always look
downwards snd inwards towards the centre of the
cirele that he is ]r-ﬂ" g, If he finds his angle becoming
too steep, he merely takes off & little bank, or pulls the
control lever bacl r*]1--|1’rl-. if hiz deseant is too rapid.
He can judge of the aceuracy of his spiral by waiching
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his siring or tape, the operation of which was de

in the chapter on the instruments 4 e spiral
correet, the tape should trail back in a perfect ling with
the fuselage of the machine. When a bank or spiral

becomes extremely steep, a curious BTIOINETLON

S
pl
oveurs: the rudder acts as an elevator and the slevator

a3 the rudder. This is a wwhat loose way of ex-
pressing what .'I'I[.l' eng, fom one regards the rudder
a r.':-II'."r'i|iI|' surface operafing I|||=' I |1|,-: : in A certain
plane, it

regardless  of ts :-f,-.wltll'-:! :l.'l.:l.||'-l' b

elevator may be reoarded in the same

the machine in the Same way,

Inversion of Controls.

on of controls iz really due fo the
diffe rert p iitions assumed by the nose of the i
relative to the hovizon. When one is flyinie level, =
2 the nose

machine rise above the horizon: buot if the

ward movement of the contral lever male

machine is on its side, as it would be i r1 a vert .-‘Ll turn,
the =ame movement of the econtrol lever makes the
niaching [ELOEE kly. ach case the nose of
the machine iz tr { I' :h Lthe 1 I EXTreme
instanee of this be
rudder will alwayvs make s TS T ine fry
and meet the left wing tip, but if the machine is on its
side, say, 10 a left-hand turn, left rudder will make the
noge of the machine drop he th ]
it i 51l frving to reach (he 1.—|- Wil

IrEg, .IIILl-'-.-I‘.'.-.-uIﬂ

" Zooming."

I'he next trick he can practise is the “zoom. " or tha
sudden jumnp of the machine several hundred feet in i
the air after flying near the orou First of all he
must remember that he cannot effect a zoom until he
has gob up full epeed, for i mly the surplus speed

s the machine to climh so stesply and HI.'I.]
maneuvee s performed
back suddenly, which canses the

NOSE DIVES 188

to climb very guickly and steeply, and then putting it
i in when the machine has practically reached
i hlﬂj.‘..l‘-r a-m“d as indics |’~|] e .mor by the air speed
1 15 J‘-ifl wing o 1ts . armount
of lag) or the ré lr*E | T ing of the con-
trols.  When a pilot natices this peculinrity at any time
in the air he must |||1'.'. are, because it means tl
L'u:_:-_-l]i e has lost 1 weed and will
3 pu:?.-- the control lever forward and
ll.”f.'z'x‘.":; the machine to regain its velocity.

Noge Diving,

The nose dive is the opposite” to the zoom, and is
performed by putting the control lever forward. It is
wise o cul off th refore making a nose dive,
because thisz "'Zill"!ll'z'.-;:*-s the strain on the whole
maching,  Nose dives should not be u1'1:s!111_*.*.1-.1r] t0o. near
he g i i should not atterpt
ve to start with. He should zee, too,

shti, as otherwise he may notice a tendeney to
through 1t on to his contic and nstruments,
should also make certain that his goooles fit well, as if
there are any air leaks in them |||l. v will canze his ayes
to water '>1d x'i.lJ.lzL'||.|.r il hlllr his vision. He will do

ine gut of the dive at over 10001t
in order to d-l---.-. plenty of room for eventualities. To
do this, he should pull the control lever back firtnly but
not too rapidly. He will feel the machine levelling up,
and as the air speed indicator does nol regizter as
quickly as I] iz machine changes position, he must not
(:r;u‘u'-'- tha stick until the ".r1.'~'7*.'|1*.: 1 ows him that
here rear his lowest flying speed.. A nose
ean easily be follow *rl by & zoom if the p l]uL pu l|-

the L-.-1.trul lever back rapidly.

Looping.
Should he do thiz, and should he, i -""u:litir;rl. put his
i1e G iu” at the same time e pulls bacl his
limit, he will, in :;' il -1-.r|.J|I|..'_ lf‘.--’l]'J.
althouol g iz not by any means the safest or best
method -;_1f 11§;|'1i_-~.'|||:'_|;:r this very simple but, at the same
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..f- Engine Awitched off

Lo

=

o Commence

& so-90 |

pn.l|ir\.:'J bhl:lﬂ. ot

& Pull ot of
dree 32-—.H5-.

o il *Engine switched on again.

How to loop the lowp.

tirne, very effective maneu¥yre. A pupil who w

loop should select a machine that is kn
w B.E.2e. He then ascends

easilyv, such as =
to & height of SO00

if he attempied to nose dive to thiz speed.

pulls the confrol lever as

firm,
machineg
he iz upside down,

and must t voeut off hig engine and B
wdnally eentrine . The

rain when the steepness of

later ease the sticl
can be switched on
nose dive haz been m:

ants to

[ 11w |l.'."'l|l

1000 £t., gradually puts il
noze of the machine down o a speed of 80 m.

p-h,

m.p.h. (75 knots or 80 knots), atbaining this maxi
mum by a more gentle de

went than would be pos:

far back as if oo,

Hea {hon

in one

of which iz to cause

upwiurds and over.
gee the ground hels

rigllv decreased. Tt

part of the pull-back should be slower than the

on account of the or

aarly slages o e loop.

machine has completed the

baclk until

o -'.|||'-|,'--:? af the machine

The control it

Before looping, the pilot should see thaf

When
Wy him

few moments

ansine

1
in the

1w held

Rt L]

LOOPING 181

i8 perfoetly trued up and that all the wires are correctly
adjusted. He should also make sure that his helf is
strong enough to hold him, in case he should make a
bad loop o stall in a more or less upside-down position.
If he did a eorrect loop there would be no need for him
to wear a belt, as the centrifugal foree of the maneuvres
would pin him to hiz zeat. Tt is dangercus to have
anyihing loose in the front seat of the machine, and
guch things as cushions should be re ed before
attempting any of these evolutions. In looping a
machine like the B.FE.2c the pilot must brace himself
ta keep the rudder bar level, and also to pull the control
i or alze e may
p o square.  Ino

lever hack str:

it iz necessary to use rudder to eounteract the effect of
engine torque when the engine is cut out, consequent Ly

off engine whan

the growusd

-

L
\35") el
noT & rafgsdie

Ol | -

+1F j::

Switel orm agmin
at S0 mph
|
iy
i R ol weklr
Pull ent o prelimanary dive ge _';.

Much greater j_f‘ra'ﬁ an mash -'.-E_ /
owing To greater speed of brefiminarg duva

Shoewing the right and wrong way of looping. It is a much

bigger strain on the machine to pull it up for the loop alter

a steep dive than after a gentle one, where the necessary speed
iz attalned gradually.
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it is advisable to practize on a simple tvp

[ machine
first, Looping is generslly dome into the wind.

Tail Sliding and Spinning.
Another favourite trick of
ghall; or tail slide; the
allow it to flutter dos
usually by eutting out the snaine
J.l.'!'-.'. r ] ] ri\]'l_:, lu'.i!.'?: I ] ..l"-l"'\- zt:'-. I]'-.'ij_l"
and falls over on one w e slides back tail

the nose is put down or the engine re

Top of stall

Hase deoby a-.:-‘x:-n\d.f;.t?\”_j.
sheed INEFEATe ]

and  pilck

raE:_-..'nj contral .

Erging .. g
trirotticd -
Ao

i

s HH ok pulled back

The efiect of stalling the machine, a perfectly zale and casy
mamenvre given the necessary height.

machine will gather speed agnin and the
regain control. If the engine iz cut off and
holds the eontrol lever back all tha time, he wi
down in a series of stulls and their ensuing dives,

A tail apin, sometimes performed unintentionally by
inexperienced pilots, is another stunt practized by
skilled aviators. Sometimes it iz schieved in GOnjune
tior with a nose dive, in which case the evolution goas

A SPINNING NOSE DIVE 19

by the name of the spinning nese dive or corkserew
spival. What happens in this case is that the pilok
stalls his machine, pulls the control lever towards
hirrn and f back. He does this with the engi
off, and then rudders bard in the direction in

Ttk 'I}' e T
before ard affer Rell,
{-:__lr"\in:} Tmrﬂj ';-':hj{l.-\re.l

Maching fueng ouer

sidewaenc and :.c.".f.'m.'sj
A oy
on the same I_._1'h.

2y before

=| Ford

The various pesitions in a sideways loop or roll.

spin.  He oa at ot

fficient height, by placing the con-

stick—eentral, whereupon  the
'-.‘.']".!'!"'l I|Il.': BrFIG

ean be restarted and the flight conbtinued in the
ordinory  manner, Pupils who find themselves in a
spin unintentionally must remember {his. |
e 1 that a pupil will zet into a
nose dive through making a faulty spiral
types of machine oo v h the avea of the &
tail fin is too small.

[n stunting rotaryv-engined machines the gyroscopic
effect of the engine h can the i
wehion: of
tion, and vice versa,
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The roll, which consists of making the mmachina
loap sidewsays and continue in the game direction as it
was travelling before the manceuvre, is done with the
angine on or off. The pilot puts on speed and
pulls the control lever back as in a spin, and kicks on
full rudder in the same direction in which ]l- wishes 1o
roll.. Tao *-ll.l-""ﬂll]'.l -which means that |
descends sideways much move r:a:wlrllx' &
forward—iull |J.Lr|n i= piven in the direction fn which
it ig desired to slip whilst rudder iz held L;H.

Rolling and Staggering

An evolution that is very easy o perform consists
of making the machine take on & rolling and pitching
movement by working the eontrol lever round and
round ina e |*'*lﬂ u*d t“L“Ll‘-‘I"fI" accordingly, i.e., giving
a left rudder when the eontrol lever somes round to the
left, and right ru iris“ when it comes round to the right.
The effect on the ma 15t ke it stagzer and

:
gog-saw like a drunken man.

oy Contral Raod.

The Immelman turn, in which the machine rears up, tarns

sidewavs over the vertical, and comes out facing in the oppo-

sife direction. Befow are shown the movements of the control
levee and rudder bar required in making this manewvre.

VARIOUS “STUNTS™

—

Caurre ,_}{ maE IR

Sean fror tha front

&Lf-/

The falling leaf descent and engine cut-out, seen from the
front and sideways.

« Qartwheel,”” ‘‘Immelman Turn,' " Boot-lacing *'
and ** Falling-leaf "' Stunts.

Another variety of stunt is termed
which can be 111j':'-'.:|l-'r-|1 for a loop, in
gLanc [ apeal s 0N thie 1
|I:|‘. oaftins |||'- i ]I .|-." u]'.l"‘l"n.l -_:l\
forward and then pulling i .wa.r_]c. gz in & Zooro. W :
the machine is almost standing on ita twil, but hefore
has lost Aving speed and controllability, apply rudder
and bank in the same direction. The machins 1
answer to the eontrols, cartwheel in the air, and ¢
out facing in the opposite direction. A slizht modine:
Liem ef this maneuvee results in the famous Trrmelman
furn:  The ensine o 1 ine
turnz about, m‘u:l will allow it to dive, but if 1
iz held fully back the machine w il come out of
dive quite easzilv. This maneuvre oan be done with
the enoine off, 5.II" e SAry TELCINE LT 1E rcff"f-l':t
and cartwheel turn heing supplied by diving. ".'-.'!_mu
the machine is pulled over, first on ong side and then
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en the other, in the eourse of
maneuvre s sometimes called
g turns are very similar to these manceuvres, sxcapt
that all way is lost at the top of the pull-back, and
the machine then drops its nose suddenly
GIY: coe wing tip, and so con i

* Falling-leaf "' deseent is 2 modification of
IMATPLVIe,

On zome machines fitted
possible to E|.L'.‘:'-('-Z'!I'.x.'£ with (he Vel
ul_' l stalli logeant ctically ve

reical and

ineremsed to

; : 2 \Ill thic

o achin e I.'l'-“ 1 falling over on to one wing or the other

auring this maneuvee, but it can be done by worlioe

the rudder more roughly (han ordinarily, so as to ;l-__-h?
the wings up, ;

A Flat Turn,
A very quick method of t urning is
ing off the en iy nentarily and
rudder, and then centring it. The 1
most of its flying speed and turn _md Lurm;n 1 ahout
90 degrees leed, it would continue round and .
into a spin if | cont vere not centred asain, In
gpin on some machines, the lever Tnust b : [H'al'-ri
' bevornd the centre posifion
a5 also ._. i )
raversed, as it w
r, which has been done on certuin types of Service
machines
In all thegs av u,miiun:u it is o common oconrrence
a pilot to get into {he * =
that he should not L
gusts and bumps during these "1~.|-"L
only cansed by il r disturba created by owWh
machineg and the '-'-sau-_!_l amount of air gpace in which
he iz maneuvring.
Irick fliers at exhibitions have som
I!|i|.'.qr~.: as under loops and flving ups wii; b
machines  sre genervally specially  constructed  and

AERIAL FIGHTING 167

*-ll"l."'l'.l"'l|ll. ned for such work. rovided that they allow
LTRSS X ;_"'|J heioht ||Il.:|';_' 1=° 1 '.:_";I::‘.i_-_'““l'-\.

positional maneuvre which it is not pessil

on 4 machi o 11 ich the maching

itzelf "::"E']]l.."":l.“'-.' more :

Opinions are divided : he advisability of allowing
pupils to attempt 1In &1 of these air tricks : buf,
].lu'fll:l ed they ave high encugh in the ._I,il. such practice
nof only s themn added confidence in themselves and
in their machines, but also undoulbi '\"]l\. makes
better pilots. A pupil should obtain his i||;:t|1.<-_(11
permigsion before he attempts even the simplest of
these manmuvres.

Safety in Height.

Yor war purposes and aerial fighting, the man who
can Tnaneuvre his machine the quickest obviouwsly
stands the best chanee of downing his adversaries. On

ofher hand, no stunting near the ground or over
wd country ab 1 we altitudes should be attempted, for,
the pilot will mis late his speed or

' hiz emgineg \ a i
crilical angle, and he iz unable to right himself before
he ecrashes into the earth. More than one pilot has
been severcly injured or even Lilled throuzh falking
unnacessary risks such as these, or in his desire to
prove himself a finer than a rival. Tf any vszeful
purpose were to be served by such digplavs, then by all
b them be atterpted, even though the risk be
but when it is only a matier of personal rivalry,
before an sdmiring crowd, then such tricks

=

||:::'r.lllln.:w.




CHAPTER XI.
Night Flying,

HE. question of night flying may now be diseussed,
the pupil having already been tuken through tha
various stages of school flying until he may be

considered to be tolerably ex . Incidentally, it
may be remarked that evs s finest ~~..iJ.L-|_h are Gon-
stantly learning and adding fresh e wledee to thei
minds gathered from T.l]._ hard scho practical
eXparience.

Night flying has often been regarded as a dangerous
pursuit, probably owing to the number of aceidents thai
oeourred when it was first attempted on a large zeale
under unsuitable conditions. The lessons taught by
these acecidents have brought about s grestlv-improved
gtate of affairs, and there is now no partieular danger
in practi nig f z. This iz a very different
matter to undertaking a night Night under bad weather
conditions against hostile airéraft.

Aerodrome Lighting,

The first thing for a pupil to remember is not to
attemnpt to fy at night until he can land a machine by
at the horizon, i.e., by looking ahead for a
ce of ab least 100 yards, At any time it is a
mistake to wateh the ground elose under the machine,
where it seems to be travelling very fast, and where an
idea of the height that the machine is above the earth
is difficult to estimate. In night flying this 'Illal-.:ll'n'-:'
must be absolulely awvoided. As pefrol fla are
usually arranged on the night landing groun thi
form of the letter *° 1.,”" one can tale the tail of the
letter as the ; in this case, and the long side as
showing the extent of the landing ground and the

m ifi which o land.

1495
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The next point concerns the machine. Practically
all might flving done in England iz done on stable
machines, i.e., & machine that will practically :|j1 land
and ‘bank itself automatically. Obwiously, the strai
of flying at night is much reduced by the uze of such
machines, which are also capable of sutomatically
righting themseives if they should get into s dangerous
position,

It is & good plan for the prospective might pilot to
practise flying and landing at dusk. He ean then carry
on with his ing later and later, until, .xJ en he ge ts
a fine ght night, he will notice little or no dif-
Terence between his -I]'I_!'[_ conditions then and at d_u-;;-:_;
indeed, many pilots think that dusk flying 1z more
difficult owing to the rapidly-changing licht. It iz also
obvious that he must know by heart his own !;I,-C_""iii,'i.l'l_llljl':"
and any traps | hera may be in Litig
He can familiarize himself with
the neighbourhoad.

_ Daylight Practising.

It goes almost without saying that a night pilot must
become familiar with l|||_ Iuvd]::'._: of his machine by
day before attempting to fly av night. This remark
applies almost to any ||jnm- of mechanism,
the man and maching 12 OF i Sy 10!
will be the results ohtained from them.,
night flyer should practise all dav what he infends

icht on the identicsl machine he will uze. The
machine should be rigeed n such a8 manner that it will
limb sl :,]_\ 1 control lever is let o The ::|li|"-"i.
of this is that the machine will MOTE
uniform and medium speed. It should be adjusted to
 level with the throttle half shut. 1o practi for
bt fving by day il is a good plan for the pilot to
umants more -.’ wefully than he would for
daylight flying. He ean practise watching his side
;.h!- and air speed indicator and correct the maching
¥ these. He should also watch his altimeter ereep
up or down according the wvariation in the height
of the machine, and note how it lags
dezcends rapidly
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Getting Off at Night.

In getting off at night it is very important for him to
rerngin stationary for at least one 1ui:'.Lu-' ot 1::1-- erd
of the L lights, facing the short bottom end of the L,
which will indigate the length of his run and i
on his mind the lie of the landing ground whicl

5 when he returns. He mld count

A caleulate the distance allowed

He can also fake note of any particular obstacles

al hand which he 1 h ither in
getting off. In g g off he t be very

; » should fix his eye

on some distant licht to steer for, and he should never
atbempt to turn under a height of 500 f6. or 1000 ft.
He should mot take t naching « » mround, 'm]'i.
inztead, he should allow : f This is very
important indeed. Fle can practise thiz by "L’l\ll_.lt
and I find it guite & simple operati I'he proper
time. t Jn ave the ground is the moment when it is
difficult to hiold the machine down any longer

Eeeping the Flares in View.

In the air he should make cerfain that he keeps the
flavas if he w g Lo keep them mbinuously.
nof iy o ut rather to one m‘iu:l-':*.

airht of GOOOD

iz, hut ‘must re

if he wishes
17 diztanoce
aerodrome, a0 that, if hia engine fails or if un
able weather conditions begin to appear; he can
of his landing vour If there iz any
eround mist he should come down at
han on aching 15 practis the
wld arranee belorehand some kind of
o -xl ereby each pilob can recocnize the
s mmnehine, viely, each pilot ean arrange
: ; il to mberfere wi
firad from time to ti
411 night pilot p

LANDING AT NIGHT 201

should avoid clouds so far as r they fw'il]
nbzeurs the aerodrome flares and {} 18 |~.- ilot may lose
himself, or find himself in an uncemfortable position
throush losing his horizon, If the uda are 1_:,r1 up
this does not matter so much, as he can easily come
down and find out where he is.

Night Landing.
Tanding at night is the most difficulf part of night
The pupil ghould never attempt any l-:ilu_J of
I —"xl':."'}‘l' the straight ¢ clide. *°8 " turns at mght
5 are quiie unnecessary. e
ide inta the aerodrome from

< thinks he
is within P:U £t or 40 6. of the ground on the near sida
of the & rome, he must shut off his 1
pletely, but he must not put his ne
he should keep the 'U'-_-] 1 : ;
position as with the engin about half its normal
number of revolutions, a | :
Ha ‘-!'I"‘ uld use he 11¢' 1ts at "1-- s
the end of the serodrome as ||'|"' hes
the heizht, ﬂ:’-.d. at tl
away from the lights and the long arm of L'lr- T. ‘
which he iz landing, and which gives him his distance.
1 he does not kesp away from them he will not ba abla
to zee them, He shouold start lattening out early, buk
a.l cul ddu en gently and gradually. If he does nof TL.l";l.l

the m::lml lewer right |
and await the bump.

If he doss not hit the ground by the t _
thard ﬂur'* Im:s:;:;:t] he must sw l ch on t:’ni opern up 11'

)

to land Ehﬁrt rather -'.E'.ull Over, TL-L- Li
being about tha second flare. A 1.-_«.
be made with tha enoi
of the machine.
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give him some ides <-F his he-_r
accurate as that given by
of the ground.

Night-flying Equipment,

A few words on the equipment of the night-flying
maching may be ugeful. The electric-light N utft
the instruments should be duplicated thr m; 1'.'.|I._.
lizhtz being fitted to each instr
t]|||)||--"l--“ The in
the fizures painted with lumin I

An c-lc:-:-:*.'i.- :FILI' ehing tube complefe with battery
and two parachute Anres -||-:- ild be taken in case of
foreed lmdwg ’.-] 3 bubs may be conveniently fi n*!
between the pilob's legs, and a stick should .--__!,;--- be
carried to : the parachute Nare through the tube in
the event of it sticking. I1f he hag fo make
landing, he must remember that the w 1l blow the
parachute flare in a cerfain direction ; therefore, he must
let off the flare at & height of 1000 T A
outdistance 16, and then turn and land into the
againgt;

}[l’_.___. 5 'ﬁ‘j.]'_':'__': '.1' -|-]|'\-r,,-\..‘-_\I are o |'“ fik ke \_; |':|.t

1 that there 13 no che of 1:l1w 1 -*(tr ng the

and can be switched on af
machines arve arranved with s
and powertul reflectors along
edge of the wings, tha |
exach position by wires, so that he can furmn 1"(111 ru-.-. n
when he is near f 18 earth and see 1."I.’u the gron
likze. 5 h chines a system of illnmina.
tion is .Lll;d on H.n: _IIILlr-I-n arri
It is importan it the prope ler ghould be pai
1.1|.'Il. |". a0 ”.-.l na i [ '_\ 'I'!:'ll 'I"!'_‘l.l;l’_u_,jd npal zl_ £y :-'E
does not dazzle the pi :"; wves Wi landing, Any
bright ]'-m'rs of A ]
5, f' I.:.'-,('-l":'_ji- and tail are oftar

reazon, and alzo to prevent the

machine being goon -33 enemy aireraft.
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Setting Out an Aerodrome.

The zetting ont of an aerodrome for night landing is
s very important matter. The peirol Hares LJ'-.i-:_'l:l to
Inminats 'le ground ara pl lnced in the form of the
: rally with the long arm lying into the
dircumstances it mey be placed

wind, as, for instance, if there is
entrance to the aerodrome in that direction and

N

Faser Ine'nh_, tan be \.J"‘&ﬂ l.j- n,e:cy‘:.-_-.j

¥ Croprep ndicete pophon of Flamg 504dy abark S

Seitting oot a night landing gronnd. The petrol flares are in

Bockets and arcanged at l1:u.n'n[=. of 50 ar 100 vards. The tail

of the L-shape indicates the limit of good landing gronnd,
and alse the direction from which the wind is blowing.

the wind is only licht. The short arm always

pilot the far end limit and the best

land, the length of this between the

75 wda. The distance between the flares

arrn ig 5 vds., the number of flares uaed

the lencth of the aecrodros Tt does

whether the long arm is placed to the right or the left
of the short arm, but it 1s generally arranged to act as
a ouard against such obztacles as trees, houses or sheds
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when they beorder the aercdrome. Diff
dromes ean be re ized at night by a1
distances adopted beiween the dares.  Af the two ne
corners of the aerodrome, ie., where the pilot is
come in, two searchlichis sre sometimes arransed with

b g int shout one-third up the
line of fares, which is ser place for a pilot 1o
land, It is a good |ll|| Lr~1 Ace [ ]-i;zlu lu:uh;_ with &
row of "'lf,':'L:'i.l’_. lu?.nﬁ down it, at the near side of the
acrodrorne (but not =0 as to interfers with 1he pih.'
give him an idea of height, while a bonfire 500 vds
600 wds. away, to illuminate the country and
i when finishing his i

lichts should be shaded so

should not dazzle the pilot when landing
illustration (page 203) shows how to set out
drome for night fiving

15

Htght Flg,rmg Tests
A prospective pi "_' 1Y ;‘.;fwer_- n]‘__-.' dual
eontrol for nigl i
daylight 1

15 only
flying. l-I B is )
under moderate conditions, i 2% oF Len
successial landings and attain a he r]u* of l;"' 011, in the
He must familinvize himself by daylight with
lromes equipped for night dying where he may
and. He must possess a good know e 0
v and be familiar with those parts of it
and thozse which are wooded
le can ac I'JL"l' thiz lny
y : day.
an engineg fails o dark mnight, some people
congider that the safest ce fo come down is on
waler, where the machine can be pancaled
When fiying at heights of, soy, 2000 £., navization
lizshts of 1,,r{ 2 left wing and green on the right,
with a white one on the tail, can be used so as to avoid
cthier machines.

CHAPTER XII.

The Growth of Confidence.—4 Word Both to
Instructors and Pupils.

LTHOUGH an instructor cammot make a oood
pilot out of an suitable pupil {as a pilot is
born and not made), he can prevent a moderate

from becoming a moderate pilot I-'.‘ unwise
e ar tructing 1n £ in getting the |
out of the available iterial at one's disposal,
i oub of 20 pupils, two m;.-_x turn out first-rate
pilots, four distinetly above the average, six may give
up sviation before they have eompleted their training
and the remainder will be in the ave rage run of pilots.

Instilling Confidence.
e m] instructon will be able to decide in the early
hicl ilz are likely to be
ner that they are got .Jd
hoth instructor and g ||‘JIJ I
flying all the time, besin {ll'llli
tnowledge it, a fremendous amount of time and
mey iz wasted vpon their tuition. MNot only th 1at,
han likely that they Linsp
53 In some of the other [ RS, '-'.'i|.|| '.l""'
others, who, hiad they not been subjected
] “in 'Iun.-n:-- would have made aviators of
: ,» may alzo become nervous and lose their
orizmal keenness
The growth of confidence in o pupil is one of
portant points which the instroctor must study.
musk try and inapire the pupil with confidence in
self os 1 or and in his judgment of the pupil’s
capabilifies : while Inter on, when the pupil has
flown solo, he must study the pupil s own confidence in
himgelf, For thiz reason the pupil's first solo is of the
205

o
15
L,
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mosh vital importance, and he should not be zent up
unless he feels confidence in  himself. Let the
instructor remember that an hour's extra dual-contraol
work—which may make all the differs between
crashed machine, an accident to the pupil, with the
osgibility of the latter resigning afterwards, and

rate pilot—is always worth the time and trouble
expended.

Steady Progress.

Az the pupil advances in his course he can be zent
up for longer and higher flichts, the call uwpon his
capabilities being gradually yet surely increased,
Fivery time the pupil comes down after sue 7
rl--.'.l“ something in the air {']_ at he has e

ence 10 his own abilibies will
mereased. It may have lu:{-n tliat he has dor
for fhe firat time, or gone up in bumpy weat
climbed a few thousand feet higher than he had ever
e but mn ¥ case the prowth n;_;-f r_;r_::|ﬁ|:[;_'-'-'.'_-c
suld be the instruetor’s worlk fo
f and to ma he pupil malke the best advantage
of 1t in pushing hiq rt':i'm'.:f phead,
(in 1hr; other hand, & il should remember that
| 1 - much mora ahout
at any rate in his
The instructor car
] .t:h |)L|1)||'.‘l ara keen and wl
- u..ll'.l. here it may be repeated that
affer s few hours dual flying, deci
like the work, had belter say so
rathier than continue to waste his own and instroctor’s
time pretending that he does.  There i3 no disgrace in
7 up to A feeling of nervousness in the air, and
1 |||||]- did H 15§ oy felt certain they
would never make fors, 1t would save a gre '
me qnd tron 1ln:. A first-rate instroct
Iy turn ont first-rate pupils, and vice versa; =o lJ_;1t a

us J’l'lI1:] may "I"ic.-.l ha m rmuch worse i-t_:_:-. a

ns 11]~.t1"1-*::11'. whereag 1f he were sent to an ex-
¥ ( who ‘.T“uhl allow him to do onything
he liked in the air, he might overcor 1S nervolusness

ADVANTAGES OF PRACTICE

Aiter a Crash.
imes & pupil, in the early stages of solo worl,
sident and loses confidence in himself. It
to gend him away for a few days’ rest and
f seene, a0 that he cannot brood over the c=1‘-|c|- :
bt if he iz of a certain temperament, even this will no
cure him, and he may have to resign altogether,
Anpther type of .-||_..-|J would not be affected at all in
g same circurostances, but would want to go up again
at onee and malke good the fault he had just committed.
Probably the age the pupil is largely responzibls {
thia difference in ‘:_u."r’llnfl“l!'l'::_-l't a young a ‘ not ._"
fully-devels pig
by a crash which an older mlcl mors *1;,t.1m:*.eﬂ|] man
would think nothing of.

The More Pracfice the Better.

It is a very curlous fact f aviatiom that the more
one flieg the less one minds it, and the less one flies the
less one feels inclined to, so that it 2 largely upon
the p imse ahead overcome his

e : tl'u;ul. hie '-xll] feel extra con-
fidence, and the n time he will not find guite =0
miuch difficulty in fording himszelf into the air
Kwenfus if he repeats the pr s & snfficient num-

5, he 111] think agz little of making a flight

SCOETIE ATE
t pupils

an accident has faken place for pupils to
ongragate and discuss all the details among
It would be far better if they ware abla
o oo s snd play a gar or cricket, and
go forget the accident, ofherwise the less keen and
stout-hearted arnong them will Jetes o brood, ‘and,
passibly, in the end, decide that they had betier not

continue with tl CONTEE,
= pupils become nervous after they have dona
several hours zole work in the air.  This may be due to

something happening to them in the air which they
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derstand, or else it may be brought on by their
being pushed forward too rapidly. A rest, in the latler
ease, may be advizable, when LJH;,'-.' may return 1o their
work with all their original keenness. It all comes hack
to the original question, that it rests with the instroctor
as to what course he should advise with reference to
ny given pupil. A course of setion with one may
prove fatal to another, hence the need for a
careful study of the individual pupil’s character and
capabilitics,

Dual Control in Rough Weather,

Flying in bumps is a diffienlty with some beginners.
Often it is a good plan for the instructor to take up a
'|J|I|:-|] n & dual-contrel machine in bumpy weather and
fo allow him to fiy it o as to diseover for himself that

iz no particular danger in bumps, slthongh the
of security and control may not be so great as
alm weather,
*11. nF ’ﬁ"aL importance is to get the pupil over
hree hours solo work ss gquickly and as
: » few landingg or get-offs
! ieiently good, the instructor should e splain
o him his fnults, and, if necessary, give him: more dual
itrol.  If bad weather intervenes between the p upii's
first fow solos, more dual-eontrol worl H,|r,h].3_ | e giv en

gh l'.ut:
stages of ﬂmng, BO
\rF ﬁ:mf*:‘.cnn in 1ﬂ“’~~=.>1£ i
hiz course of i uetion
her conditions may be qulonged for
.;15....]..:. instend of weeks

Advance Dual Control.
when a pupil can fiy a machine solo, he may
teach .-.‘.m:ml[ a nurnber of bad faults, and for this reason
v instructor would be well advized to tale up tl
I‘r:'-u. birme to time L"rl test bis flying.  Much maore can
Q118 LIOW 8 : by means of dual- conirol work than
was thought possib le in the earl vs. Pupils can be

DURATION OF TUITION 209

taught to do vertical turns and spir "I.]*- loops, spinning
nose dives, carbwheels, stalls, ete., | the principal
point to remember iz that the ohject o advaneed
dual-eontrol instruction aiter the pupil can fly solo is
sure aceuracy in fying, E:*.d to preve e pupil
thing into care 1r---~, ways of handling hig machine
Carelsss or bad I'I‘un-_' may nob matier much

I u;_"lilnf; but if the

self to adopt the same sloppy methods

on a machine of 4 more sensitive type, | will soon find
himzelf in difficulties. Hence the importancs of
accurate flying even in the esrliest stages. Another
point in favour of giving a pupil advanced dual control
i= that this sysle has been found o increase his
confidence in the machine in the air, If an instructor
hows a pupil how to get out of practi ically any position,
pupil will be able o save himszelf if he ever finds
himgelf in & similar position. Nobt only that, but the
pup 11 will pr ssess ,,.-;c ecezzary knowledge and econfi-

ne.' os being
tlist he will be a far better

When a Pupil Can Fly.

A pupil should be able to fly an elementary school
machine zolo after, say, five hours dusl-control ins(rue-
tion. He will then do 20 or 30 hours solo on varvious
types of machines, with a little dual control in landines
on the more elementary tvpes.  If he shows some apti-
tude for fiying l £ W .ll at the end of his 15 or 20 hours
solo, be put on to faster and faster machines of the
seoub type, in '-'.';'uir] Case, of course, no dual control is
given. The length of hiz course of instruction depends
on the weather. In the summer time it hi
two or three months to qualify as a seout ;
in the winter time it may take him .".'.1:;':-|
Naturally, the keen pup 1; .ul' gat Llln ad o
ave lege enterprizing,
accordinely. Tt rests with pi |1.. Improve
own fying affer a certain [.=:.in.. The gr-.:.u,- thing
constant practice.
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The Time Taken in Learning,

A word to

i+

snching pupils
the pupil ca
mingtes o
Lu|{-
ad
1dings
ruction in

inslruetors on the guickest method
1y may be of wvolue at this- o

o
3 =

ged 1p instrn

l::_|[ 1 In
e # Dl

hont stopping. the machine. (;1Iu1~ g%
-.l|.||;il_-_. and land two or three fimes in
ht. A third plan is to malke small circuits, risine

n of acrodrome &nd landing ground. Sngdested ar Iﬂl-,,l.-
ment of main aeredrome and sobsidiary landir i

distance of o few miles from headquarters. This arrange:
nient ghonld facilitate land practice for a large number of

pupils at ong time.

POINTS FOR INSTRUCTORS

4o a height of several hundred feet, and then land in
the same place again and a;;uin The greatest number
of landings can be got in in a given fime by the first
method, but this ne ates paratively J'alm air,
as otherwise the landings in the course of “the ¢ h: 1if
would have to be made across and down wind.

that should be noted iz that a landing from a low
height, say, 100 ft., does not teach the pupil muet

the landing he sheuld practise should be prefaced |
the ordinary glide of several hundred feet. There 15 &
good deal of difference between landing from a height
of 10K ft. and from a height of 1000 £t., and if the pupil
has only been tan '-rh., the first, he will probably
]mpalu:::al_}' wrong -.-.H;n he attemnpts the second.

Thoroughness in Instruction.

An instructor should always remember that a pupil
must he taught every bit of Hying thab is necessary in
handling & machine, i.e., starting up, tazying, taking
off, climbing, figing level, u_m.mg to right and laft,

Further-

shutting off the engine; gliding and landing.
more, it may be necessary for an instructor to sh a

pupil what to do in rrrllel'g-s-nnir.-s. i.e., if he hounces
through failing to flatten out, or if he shoul :i 1f|i|;--1
out too soon or too much ; then, when the pupil is faced
with these situations, he will do the right and not t

When rl.' very .m"rf‘ nuuu'uu ) Du-.-i].c; ars bheing
sehool, it will prevent congestion of

the air amd gerodrome if 2 number of .~_.1.~!:|H landing
grounds are selected af a radius of several miles from
the sir station. Tt is far easier for 36 |‘-|||fl~= tn ba ziven
landing 1_.l;-~1|rr~ at six different fields than for the whole
36 to be taught on the san e 8 zimall ua._h '1F "l"l"‘.ull T,
The nn"mupunu:*;f ske vesz an idea o hn“i this




CHAPTER XIIT.

The Medical Aspect of Aviation.

By H. GRAEM ANDERSON, M.B., Ch.B,, F.R.C.5., Temp.
Surgeon R.N., Attached R.N.A.5., Surgeon to St Mark's
and the Belgrave Hospitals,

O fly, an individual must be physically and
temperament fit ; especially is this so during
mstruction in the first 20 hours of solo flying.

A pupil should not conceal any disease, and should he
feel physically and temperamentally unfit, he should
mtorm his instructor,

Many pupils remain nf and do not confess their

disinchination fo fly, fearing that the

Ié ! it instruetor or
other m taunt them with having cold feet.
1t 5 pe n that an aviator’s disinclination to fiv
must have its basis upon some temporary defect of
body or mind, and, without beine unduly sensitive or
timid, he should realize thiz and overcome the cause
rather than tempt Providence by running the danger of
overtazing his power.'' This quotation from another
writer on the subject applies most particularly to
Pupils.
Flying iz a question of an active, wall
decizsive mind and & seriez of sound and qu
ae
refloxes are :
1. ¥isual. 3. Tactile,
2. Auditory. 4, Muscular,
3. Balanein

The Visnal Reflex.

(1) The wisual reflex consists of the impressions
rarried through the eves to the brain, and from there
1
LE

down to the muscles of the hands and feet: e

-
pupil sees & wing filted up to the right ; this impression

the

is transmitted through the eyes to the brain, there
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recorded, and a decision made which is sent down to
the musecles of the hands, snd the control lever is
pushed over fo the right. The normal time for the
isual redex action to cecur is 20-100ths of a second.
iz is the reflex action, (he most important and most
used by the aviator. It is essential that sll parts of
this retlex are in good working order. Thus it con ba
seen how important is good vision in flying. 1 consider
that no person should take up aviation unless he has
tull normal vision in both cyes.

The Auditory Reflex,

(2] The auditory reflex consists of the impressions
earried through the organ of hearing—the ear—to the
brain, and from theve (o the muscles of hands and feet:

-y the sound of the engine missing is conveyed to the

in through the ear, recorded there, and a deecision

nediately made to look for a good landing place,
land and repair the defect, iz transmitted the
muscles of action of eves, head, feet and hands. The
normal time for the aoditory reflex iz 14-100ths of a
seeond. This reflex iz next in importunce to the
aviator, and it iz essential thal he should have aood
hearing, Wax is apt to aceumulate in the ears and
cause deafness.  This deafness comes on gradually, but
iz usnally made mueh worse after washing or swimn-
ming, when water gets in the esrs snd expands the
wax., Lack of zood hr-_-urlug THAT lead to disastrous
reatlta. up the sngine,

uld  the pilot fail to hear—or misinterpret—the

words ' Contact! '" or *' Bwitch offl ** when given by

impresgions conveved through 24T
skin and muscles o the bhrain, and f

1

g of the hands and feet.

conveyed from the skin and muscles to the brain,
recorded there, and the decizsion sent down fo: tha
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musclea of the hands to correct the effects of the bump.
The nortnal time for the tactile reflex is 14-100ths of a
second.

The EBalancing Reflex.

{5) 'T]'-c sense of balance or equilibration is received
from the semi-circular canals, three in number, on each
gide, encased in bone, and sitvated behind the ears.
These ecanals contain fluid and fine nerve endings.
When the pilot and machine are off the level, sither
fora and aft or laterally, these little conals cf—ud lmpres-
sions to the brain, and from thers ¢ i
are sent down to the muscles of the ]*uurn al lrl fie

All these reflexes are slowed dowm :

t 15 physically or temperameniall
ease, worry, fatigue, or after exces:
A gl Jf‘.,-lc.\ action, the delay of a second or 11-|1t
of a second in corvecting an error in the alr or in
may mean all the difference hetween a cra
¢u|d Hm*L*' Thus, to preserve reflexes, one s
- important it is to keep the body and mind in good
ondition during the tuition period of flying,

Drinking and Smoking.

Aleohel is better avoided altogether, and, similarly,
excess in smoking, which may cavse palpitation, faint-
nezz and donble wision. Most aviators smoke too
much, Diet should be generous and nourshing, as
there iz a mood denl of nerve strain and wear and te
of the nervous sysfem during this period. Flying when
hungry is to be avoided, as faintness may occur in the
air. roper sleep iz most impeortant, and 8 hours sound
sleap in the 24 hours should be obtained. Well-reou-

wyeical training is of great value, and pupils
afforded every recreafion of mind and body

1 o the psychc logy of flving, or the study

s in th -.' , it “has been found from an

_;J ":Jui: ns of pupils atter their first

i3 go occupied in paying

.'.TLu:'.'m tr_, I'Iw“"r ching instroments, eo ila
hat fear has ravely time to sssert E."‘]r

disturp taeir dying.

LUET

and goick

E3Ure pu

it whilst in

What to Wear.

Bafoty helmets she
avent of a erash, they preven

oy
3 AN

injury might be ca
Gloves of la L.||-|
‘ nth and do not di
ould not be too st
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cht by a strap

by pupila, as, in the
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ill:|||||_-i_
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thick woollen socls keep the feet and legs warm.
Rubber boots should not be uzed, a= they do not give
much warmth s ro apt o slip on the rudder bar,

The bedy clothing for flying, of course, waries for
winter and summer, No articles should fit too tichtly.
Woollen material i the best, as its interstices allow of

s layer of warm air next to the skin. Leather outer
g-ﬂrmeuts are usually worn.

Most aviators fly with the mouth slishtly open.
FPupils should see that their teeth and gums are in a
healthy state, otherwise any locnl diseasze therein is apt
to be inersased by the cold and rush of air.

Preventing Froathite.

Should a pupil have to do & height test in winter,
good method of preventing frosthite—or should the skin
be sensitive—is to smear the face and hands with a th
laver of vaseline. This prevenis heat loss from
skin,

Air Sickness.

Thera are two forms of air sickness. One, which 13
akin fo sea sie 1 ngzs, and due to the rolling and pitchi
of the asroplane in bumpy ‘iiljFlLlJ"‘l' ig very rarg, |

and then one fing dividual liable to
Of course, & pilol, by doing steep spi irals and
switchbacks, may llJtll‘i_'L this form of siclmess in o
passenger. The other form of air sickness is due to
height effects, and is better named ** altitude sickness. "'
Tt oeeurs ab heights of 10,000 6. and over, and is cansed
by the rarafied atmosphere and lack of oxygen. After
passing G000 ft. the breathing nud pul% 'ut-'-' bacome
quicker. Over 10,000 ft. U.n. ; slight
':1':(y'i-"' in the ears, diffi -_lli,-.- n hearing, headache,
fatizue and torpor may ocour. g ing rapidly,
the deainess and Lux,u.,;, in the ears become move
acute, and severe earnche may be felt. The headache
comtinues for some bime after 1a nding and ‘*ll"”]'i]"'""" is
very marked. To guard against these effects when
roing to great heights, especially for ang of
time, oxyoen should be carried and inhaled E.-.a‘.x]y 88 o
].J]_'E,"..'Ej_l'.,l-‘u-i:.

(]

FLYING INSTRUCTION NOTES INM
ERIEF.

General and Cendensed Hints in Definite Stages
for the Guidance of Pupils.

STAGE 1.—BEFORE INSTRUCTION—GEMERAL.
-Find out why a machine flies and learn to under-
stand what I appens when you get off, fly level, div
Hln r—ph‘ or gently, and land,
“‘:*'.m:.' the eontrol levers and their effect when
on the controlling surfaces (rudder, elevator and
) of the machine you are poing to .'I1,
oub how the switch, peirol and oil taps,
:|||_i||.-_C.':n{_'1;, ork.
instruments work and what theyr
are for; air specd indicator, height recorder, engine
revolution counter, compass side-slip indicator.
3 —DLearn all about the details of construction of the
machineg and engine,
8.—Fractise swinging the propeller.
T.—FPractize aibting in the machine and working the
confrol levers ag if you were flying. i
8, —Tind out the earrect number of revolutions at which
to run the engine, and the climbing, fiving level, and
”]”]"""“I eeda of the machine. :
9.—Tf there are '*1!.}' pointa that puzzle you, ask your
ingtructor to explain them. .
1. —When an engine or machine gives frouble, find
0 1" the cause and remedy i
L.—Obtain a map of the country round the acrodror
:|!1rl study it, so that you can pick up your bearing
1l

STAGE 2. —EARLY INSTRUCTIOMN.
].—_\'o're“ keep your instructor waiting.  Be ready with
ear, :.1'.u:1.511 > tubes, gloves, cap, gozgles, ete., to

your place in the machine,

Always be punctoal at the shed.

El.\“:lll"' iy ¢ JIII” 'J{_‘l. ""-1 I'-'I "' '-'|_'|_| BELL | L'\. .l.jnj._;__
Get a clear unde ingtructor as
¢ what S1gne o e 1.'1|| make when von are t

to
1.«.= control, let go, iy atrs , or turmn.

5. —Wh TBTL , do not hold foo hily, but
1 the controls CI NGees-

]




PRACTICAL FLYING
You can fly the machine with one hand and twa

Try and get the “feel'” of the machine a8 zoon az
e

ook outiin front of you on the horizon, It

1f| 3 41*' to when you arve Hying hori-

H,—Iif you don't 1 : always azk vour inshru
for lain anytl he has told you, or any pol
that has cecurred to you during your flight

0. o Ay ho IOJITH]'. u.x] keep the nose of
machine on the herizon. climb, p the noze above
the horizon, and to \<|:51\|:\'1-.|L1 put the nose below the
horizon.

10.—To fiy laterally or horizentally level, keep the
underzide of the top plane parallel with the hoviz

STAGE 3.—-FLYING LEVEL AND TURNS.

v fly straight, fix your eve on some landmark on
of you, such as a village or wood, or
» thie machine towards it by means of

The ulh.{ on of the control levers is only relative.
ol fl d that the machine iz flying to the left in
: the rudder 1|s'i you must give a little more
IignG 1"1""'.1 T to J"‘-' *:-'l]f']ﬁ IHER

3.—Learn to ¥ E and fecl. Only nze vour in
tpruments to: ve cecazionally the aecuracy of your

ng.

L. —Don’t | rmed at ““ bumps,” but correct them
gquickly and firmly bot not jerks

5.—In turning, keep th i5e of the machine on th

wrizon.  Then apply | rentl
ally in the dirsction vou wish to turn. 1 your banl
too steep, eaze off the contral lever. I your bank is toc
gmall, put on a little more by moving the eontrol lever
ztill further over in the desired direction.

65—V I'"I sl (0 in dafter to o, move the

] e of the rudder, and rather

14 I].l -‘.L*.'|1|"|] in yppnsite -:"rx tion to bhesin wi
][I can then be mov yack t ral v }L i the rudder i
centr al and the machine r-nu'l'f-:m.r 1 :

—Learn te make gentle an "“’u] 1al turns before
smpting auick ones, which need more bank and
iker .'ar:-':"- r

Tf wou l|||‘|-t‘|~" to the right

striking your f*.‘ check you are side-slipping
B0 give a litll-: more bank or take off some rudder, I
the wind strikes your right cheek on a right-hand turn,

SUMMARIZED INSTRUCTIONS ig

you are side-slipping inwards. Remedy: more rudder or
leas bunk.

4 —In making steep turns over 45 degrees, first bank
and rodder in the desired direction. Trim the nose ‘of
the maching to the horizon by eazing off bottom rudder,
and make the umf-lm e turn by pulling the stick back
towards the cpposite

10.—As the machine be on its side relative to the
horizon, the rudder acts aa elevator and the elevator

out of a steep turn, move the control

lever atill further over in tl ]Jt*ua'-,_u direction and then
forward and back to central pozition in & semi-circular
movement.  If you centr (lie eontrel too soon, the
machine will not be Hyinz horizontally level, If you
give opposite rudder .r]y the nose will go up and
you will side-ship nw

12, —In chmbing a
machine must be kept above and
gpectively, aceording to the correat ciim hl"l"' and gliding
angle. The same rules re m }.I-'u"_{ :n.d coming out of
these turns apply as in fiying level turns.

L
1

STAGE 4.—GETTING OFF.
1.—See that there are no loose articles in the pas.
senger’s seat that can foul the controls.
—fee that the chocks are under the
weten vour belt and set the heig
Hold the control lever back.
4—Turn on petrol and see that the awitch
Pump up pressure if ne 5.
yen throttle or fine adjustment and cloze

i
5.—
guck
. —1oze throttle or fine adjustment,
and zive contact when the mechanis
ready.
T.—Noke
peller,
mecha
ER

'|
l

YWk n'."'__rl N as 00
Iutions are obtained. ,
ur kand over your head to mechanics to
W .1:'1:11" W ,.1 106 and sec that they have let go. _
Taxy out slowly with stick rather back of central
1011,

Tarn by using the rudder with a little extra

— et nff into the wind.
Get under way gradually, i.e., open up the en
Oz




PRACTICAL FLYING

and not with a jerk. Some engines give
correct revolutions when the throitle is partially

14,—Puzh the stick forward as the machine gathers
H!;E:i'd .and then ease it back when the fail is up and
[i nk you have attained suificient f'uunf gpeed on
lm:s ground. It is safer to get off too late than too early.
15.—When it 15 difficult to hold the machine on the
Er‘ul:n.] the sontrol lever can be sed back, and the
e will take the air. Don’t pull the lever hack
:h a Jmk.
16.—As soon as the machine iz in the fL.., ease the eon-
trol lever lu.n"-h rd, so as to allow the machine to gather
IO gecd, Lhen climb steadily to the required 1‘:1;_ it
gay, 1000 ft.
17.—1If the ma -"|i1|s_' tends to swing sideways when get-
ting up zpeed on the ground, ra dder in the opposite
direction and vuuuh rach the swing before it deveélops.

STAGE 5._LANDING.
1.—Close the throttle fally and put the nose of the
; wn to the correct '11::11]1g angle, i.e., with the

e correct amou below the horizon. The speed
r flying level speed.
‘-\.tlrL'”h.- alide,
—When ]"lfl.-.’:-: ching the earth, watch the ground
._.l:lztal'm in front of the machine. Thas 47 very important.
4 -—Dan t h-" -.us eartened if you fail to uml'r: a good
h. You need more practice,
: '|"fl out startzs with the control lever
t A0 feet from the ground,
:r right back in your chest
: gr IJI-.IILl
f '.' and ke B ihe wheels of the machine off the
:__',‘"."l.'.ll.'!l"l.'.l a0z l')]].; 45 POEE hle
i I I must not lose its flying speed until
few inches from the ground.
—IF il loses its flying SPLEEI too early, 1t will pan-
cale, '.Im t iFi you have flattened ont too soon, and you
i i -'__'_“rul-{'lu.
lr loge your fiving speed too late, you
will fly into :.-1* gruund and bounce,
10.—A f“'--‘fl Ju"lclm, iz all a matter c.f an accurate eye
3 No sudden or jerky movement is

you bounce badly, oss your engine, make

civeuit and fry again. '
|.3_ T'-.: hegin with, fhe ground will seem to be comi g
up very fast towards }.rn.. but you will soon pet used tao it
13.—In landing or getting off croas wind, keep the wing

e e e
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neatrest the wind down, so as to eliminate a erabbing
motion over the ground by side- -elipping into the wind.

STAGE B.—TAXYING.
. L—Ta=zy :'_]u-.x“.' with the confrol lever well back, to
Eeep the tall on il,_} ""ll..ll;l]l.] :
-Turn the machine by means of the rudder.
#—Look where you are going, and go dead slow over
}m d ground or rut
ie your moter well throbtled down, and don't
unr::_l up or throftle down in jerks. Don't “blip’" the
engine unless you have been taug ht. :
5 —When machines are gotting of anding near you,
:p shationary so as no baulls the :
6.—Don’t turn guickly the rround, as thiz wesrs
out the tail zkids and ¢ 3 the |H|| :
.—In faxying down wind, kee p the contral lever for
ward, so that the wind on the elevator keeps the tail
down
5—In taxying in a strong wind, tell off two mechanie
to hold on to the tips, =0 as to prevent the machine
Lifting, o el AT

STAGE 7._THE FIRST S0LO,
|]‘ on't be in too much of a hurry. Fasten vour
|||'J.1, and see that vour crazh helmet cure,
dearly nnderstand your in structor’s fin
A rc.- -.-.]1.'.“r* you are to get off and Ian L ho
tay up, and at what heizhi you are to
Sec that: v
f.-.m-!: and ‘.‘.J.l. ny
'\'f_;:ft]r.'! down to fix

ﬂm. .u the me I
4 .nrl over the
1 or t\. o for them to get clear.
that there are no machines gelling off or lan:
ing '.-}u L' may Im ik you in H|-:I."'|1'|'I"-". N *

B. —Remeinber Erac u:T.

" —Dmm't co out of glidin distance of odrone
but make r.|II nits, and Vi out across the aero.
drome or zo the ; ; |m..1|:'l :

B. .l'ltlt out for other machines in the air.

g, - will find that the machine will eli
mere quickly solo than dual, =0 don’t get too b
¥ou realize it

16.—If the weather iz doubttul, lock out for tain or
thunderstorms or har , and come down afb onee

hey approach the aero ri.u:u ne.
—If you are lost, come down at onee, bub fly low,




222 PRACTICAL FLYING

say, 500 feet, round the field you have selected to lar 1l
0 before doing 2o, in order to zee that it iz suoitable for
the purpose. Then find out w hers you are and return
home. I you have damaged the machine, telephone
immediately full pariic alars to the acrodrome.
g — When you decide to land, maks a siraight glide
into the wind. !
13.—Remember the instructions on landing. {E"_\.l'_-:‘:.p B
14 -~If there are machines on the grour |d when you
want to land, make another circuit till the course is clear
for you. ;
15 —You shonld know the whereahouts of bad ground
on the aerodrome, and must avoid it
JE,—H you hounce badly, make another cireuit and
LIL,
U:.-n t point the machine at sheds or ‘-‘-'}20&!5 when
u may overshoot and run into
we that you will overshoot the mark, make
and try a
n under 500 £, and remember the in-
structions on turning. (Stage 2.)
20— Don't get off facing r sheds unlesz you

have plenty of room to gain helghi D-"l"n" nasing then,
91 —Repart to your instructor after the n_p‘_l., and
listen earefully to criticisms, so that you ecan learn how
to avoid such mistakes another time. ; i
m_|,.,,. L ;:et over confident. '_'hke just as mmich
pare with your solo flights as you did with your first.
@3 —Remembor any ;.pr-p”l =-3{1|-1|r1. signs thal are used
rH all machines in from the air.
Always report any defect in the machine to your
triuctor.
STAGE &—CROSS-COUNTRY.
—Work out your course accurately and carafully.
-3pend half an hour st idying the map and the
CIZ-I.IL"-"’ you nme been zet.
f -, machine and instruments are
\l..l""l ~"|'I|:LL":I§: El'."'ll l LEOT.
" Take the necessary tools, spare parts and money
identifieation card 1s advizable.
1 distance of the fight, and take your
|:,._E.pl'-|."'_'|_'['|_ =0 that m] have a check on your

ee that the petrol and oil tanks are full
sthing for granted, but go over everything
r{ your way by using the compass and map
Avoid clouds,
as you are lost, circle round some well-
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landmark on the ground about where you should
your tine oubt and speed, and try and
il on the map. If you cannot, come down
See instructi 5.0n Btage 7.0
-"J“nw note the direction of the wind by amake,
'LL'|1.I:I"1 it waz hlov ]
You ean also tell the direction
wale Inmz the drifi of your machine,

1 your engine. f; e de awiteh off, turn the
petrol off, and pul the

12.—Belect a field (gr
lrees. holses, e
of the wind, A grou
I5% One vou can IL' [
turns
n of hitting
14.—DBut don’t turn near the ground.
' at the near side of the field so0 as to give
']l."‘tl.*- Fun Jul !'.I'.Z'J.I!"

_ ag I you hit'anything
It dlw or while '_t.'hl 11 near the ground younspecd
cause 4 worae orash.
—Yon't land near railways or main ronds for fear
telegraph wires, which are hard to see.
. —Dran'y iral down, as you may be facing the
ne way when you wi to land, 3
If you ervash, telephone the asrodrome, stating
tll extent of the damage.
O ale able to Lu‘1|||'|." the journey, take the
run in whie [ L, and survey the
Yol 1:u.1|:|n,

i ']-...I must pancake in s plough, standing erops
or woods, with your stick |.'_{].~ Lu"L and tail down.

If after landing you see you are going to run into
*-l)]"'lll]..l.-, ridder & Ilu.n it You may remove the
under-carriage, but is betler than smashing the
whaole machine.
are up late, eome down before it is dark.
machine down for the night under the lee
ge or house,
25, —Cover the engine, propeller and pilot’s seat with
a tarpa iin or sacking, ;
95 —11 the motor goes wrong, try and locate the fault,
if possible repair it yourself,
1f your motor shows aigns of F"f'l"'l':':li'l.!"}' dying
away, remember it is far eas o land with some engine
than none, come down and d the trouble. It may
be a choked petrol supply or a fanlty plig or two, or
even loss of pressure in the petrol lank.

v
3
1




PRACTICAL FLYING SUMMARIZED INSTRUCTIONS
25.—Come down if there are signs of fag, heavy put on bank in
iJL||r>Lier turmb 0T SLOW The mach |.-|31-.H|1 glide
ling before goi Ing on a eross the stick iz held d 3 =
y fight. Thiz can be done on sola fAiphits round 13.—The falling leaf descent is done with the I‘l?f-ltl'l
;drnm- aft, U,pu t‘JIs stick held back in the pilot'a chest. BT
r” retling out n;J._:_L small field it is hest to ** hoik ™ zhe =stalls, she can be allowed fo gain speed i 1L
st moment and jump Ll.v Lsdss ,:r-.llc d .151 n, If the engine stops, dive to ]-n.,":uL.-_.P ¢ the
41 _\ VEr Sh ~ ihe groond. 4T 11—-r is best done with the er zine off 1
ol.—Never stunt near the grouni b 250 th
, and hold 1t there while the speed
 STAGE 9._ADVANCED FLYING. 5. 1 out of a vertical dive very grad a0 lv.t o
1.—Hw me you go up solo try and do something y all d flying at a height of 2000 {t. or
vou have *1r~-.¢ 1

T - . 1 '- Ay
longer flight, ractise sham fights and aerobalics with l-,
]_:.-_lil L1

; your instructor thinks woun it} Ff':":; ENgUEL.
2. et e e i ise approaching machines unseen, and always take
, the machines in the air about you
burns, spirals and vertical b
it e practized.
rackise "‘ll1l. g oturns and stallin
latter are '|:I|."|l"ll"|..E'L|. by pulling the machine
nose and then banking and radderin g in thesdesired
rlu'l'c...mrn. The i be eut” off during the
manoceuvre,  Modifie i thiz maneuvre with the
engine on result in « eels and Immelman tuins
in which the machine does an abont tr
5.—In all aeroba avoid too sudden changes of
irection of the : i.e., pull the machine out of
dive gently and gradually
8.—To zoom, Ay level at f
ck back. At the top of £
ard,
7N hoiked furn is a curving zoom, but you should
know your machine, and practize thi= at 1000 £t
8r=La hlr)r,, put the 3& d-::-‘.-.l. to 85 m.p.h., '1:d pull
the stick straight hac Ik ||.'.:\ vour chest, ar,
» engine, akd pull the machine out of Ine divis
The latler part of the pull back is quicker lli.!_'l.]'.'
y first in &,rar:irg the loo
8.—To spin, cut out the & « And: -|:<JI the machine
I:"-l'.'.I "5']1“ | 1211 I'l 2 01 l]'(_, fx 'I"'-_f" 1. OT1 |'|.'|.|:III I, axn
pull the stick right hack into the chest. Ta r-umc\ out,
centre the rudder zently, ani ease
10.—To roll, get up speed
18, kick on 1;_1_f]r'|-_'-'__ and pull the s
—TLo turn very quickly, swite]
kick on *11_hi!x. without any bank
ne up 16t 1

il speed, and then

he zoom ease the

.II DVer, ol

e sideways, switch




GLOSSARY OF TERMS COMMONLY
USED IN AVIATION.

Aerobatics
Aeroplane

Ailerons

Ailerons,
Ealanced

Airbrake

Air Pocket
Air Speed
Air Speed

Indicator
Altimeter

Angle of
Incidence
Aspect Ratio
Ba

EBackwash

Ballgon, To

Bank, To

Aerial maneuvre stunts.
an-air flying
ported b; ¢ action of a.
_'.;lu-m:-ﬂ
into the extremities of

||.f| 1 11I'*|e= .';".qi operated by the
:C]ltl‘u lever, to bank the machine and
algo to maintdin its lateral level.
By connecting the ailerons of each
wing, so that when one is pulled down
and the other iz pulled up the zurfaces
are made £o balanece.
A flap that can be let down so a3 to
increase the resistance of the machine

: 5
to the air.
Sco *f Pocket)?’
The specd of the machine through the
air
An instrument for r "|-|s>|~'n-' the speed
of the machine th "'Il"‘ A1r.
An mmstroment for indicating the heizht
of the machine from the |
it started from.

‘ Incidence.™

III.' proportion of span to chord

d in an anti-clockwize
d Ii-_t‘u 1. ie, from I toa M.
The disturbed air in the wake
maching in Aight
The upward glide of a machine near the
1 cansed by the pilot descending

fast and pulling the contrel le ur
back too much or too quickly,
To raise one wing for the purpose of
turmng
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GLOSSARY

Eay

Belt
Bessonean
Biplane
Blimp

Blip, To
Body

Boom

Foss of a
FPropeller
Bounce

Brevet

Bumps

Cabane

Cabré
Camber

Cartwheel
Cell

Cellule

Centre of
Gravity

Centre of
Pressure

287

The space enclosed by two strute and
their upper and lower adjoining sur-
faces,
The safety strap which secures the pilot
te: hiz seat,
A tent for storing aeroplanes which can
be erected and dismantled in a few days.
o pairs of wings
Qul.-.-w term referring to small airshipa.
To awitch on and of il
That 1
dates y engine, pilot, passenger and
I % il and oil tanks
See Y Tail Boom."’
The centre portion by which it is at-
tached tot £
nd forward movement of a
i has struck- the ground
1t Hattening ont sufficiently.
tificate showing that a pilot. h:
ertain eleme niary flymng tests
and 1“1'1'-.' be considered a qualified pi
Disturbances or roughness in the
dire -~ltju* to changes of lL‘:l:r]E-l's.lthl
clonds or wind.
The quJ-xu.naf arrangement of sfruts
ahove the pilet’s head on & micnoplane
to which the anti-lift wires are attached
Tail down.
The maxix num depth of curvature of the
upper and lower surfaces of a wing.
A particular type of aerial maneuvre.
The whole of the lower surface of a
plane and the whole of the top surfac
af the plane above if, with the struts
and wirez holding them together,

f angular compartments
in a biplane formed hy the '11.":.1"1' and
lower planes and the interplane struts.
Centre of weight

A line running from wing tip to wing
tip, throush which all the air forces on
the wing may be said to act,




Centre Section

Chocks

_.,.mrd of a
Wing

Cockpit
Cold Feet

Combustion
Chamber

Compression

Conk
Contact

Control Lever

Control Wires

Cowl

Crash Helmet

Crash, To
Dihedral Angle

Dive
Dope

Prope Can

PRACTICAL FLYING

The centre cellule of a biplas ne where
this cellule is made detachable from the
wings,

Wooden hlocks nla E|| in front of the
wheels of & machine fo prevent it mov-
ing when the engine is started,

The _||15:.?.]11f.‘-:‘ between the leading and
trailing edge of a wing

The pilot's seat.

A complaint, otherwise kn '-1.1']1 A5 &Ero-
erlu Nia or nervousness of soin into the
air,

The space between the top of the piztaon

-.1’"”.'1 the cylinder where the explosion
of the mixture takes [-mr,-?.

T] e upward stroke of the piston which

compresses the mixture in the combus.

tion chamhber.

The engine 15 said to ' conk ™ when it

fails.

Word used to denote that the switch is

on.

Generally known as the * joy stick "’ or
stick, A vertical lever ontrolling the

frar e-and-aft

il machineg,
Tr_”i-\. connecting the rudder bhar and
| lever w |It~ their respective eon-
surfaces,
t-metal ecover generally fitted
over or round the cngine,

and lateral movements of

A zpecially-made I ving helmet desizned
to save the pilot's head in case of s
crash,

To smash the machine.

A machine is said to POSEeSS & r]--nw.'m]
angle when the wings rise upward fr
the centre of the machine.

To descend zteeply.

A preparation uzed to paint the wings
m order to render rt1ear- taut and
weatl 1ETRrO0L.

A metal syringe containing petrol for
priming the engine.

GLOSSARY
Drrift

Dual Control

Elevator

Empenage
Eungine Bearer
Exhaust
Explosion
Extensions

Factor of
Safety

Flares,
Ground

Flares,

Parachute

Flares,
Wing Tip

Flattening Out

Flight, A

Pt

The crabwise motion of a I hine aver
the ground due to a side wind ; alzo hls.vrl
to denote head r tance.
A zystem of levers and controls for the
nne and machine, 2o that either the
pilot or paszzenger can operate them.
A hinged lIJr"EIIGI].l]'I.” surface; or flap,
aperated b ¢ forc.and-aft movement
of the control lever. Always =et paral-
lel with the wings of the machine and
penerally behind them, Used to contr
the up-and- um‘- n motion of the ma
and in stesp banks to make
machine torn.
The tail unit of a machine, consisting
of rudder, elevator and fixed tail plane.
The mietal fr:.-ll.-tr-.-.f.:r]-; or fubing to which
the engine 12 L
The npward stroke » plzton which
es the burnt and exhanzt zas out
of the ((I.II])I.HIII'ITI chamhber.
The power stroke of the engine.
Additional lifting surfacez added to the
top planes,
Ohtained by dividing the stress at which
a body will collapse by the maximum
stress it will be called upon to hear
A fixed vertical plane pencrally fitted 3
front, of the rudder to inerease the
ility of the machine.
Waste scaked in petrol, or petrol in
buckets, set on fire and used az a land-
ing 11;3;1'1:- for night fying,
ight elestrically
'I}l}lr_l t‘-;:- & D nn P
near the ground to facilitate
ht.
o ights electrieally fived and
L‘.'~'-l."'l21 to facilitate landing at night.
A phrasze used to describe the gradnal
decreasing of the gliding anple of a
machine until it merses mio the hori-
rontal a few inches off the ground.
An organization consisting of a small
1 ' + | ol 5
group of machines,
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Flying Speed

Forced
Landing
Formation
Flying
Fuselage
Gap

Gag Dag
Glide

Gliding Angle

Ground Speed

Hangar
Hate,

To Commit
Heavy
Handed

Helght
Indicator

Hoik, To

Horizon
Hun

Incidence,
Angle of

Inclinometer

Induction
Joy Stick

PRACTICAL FLY

The practice of a gronp of machinea
keeping station in the air

The body of a tractor machine.

The distance between the upper and
lower wings of a biplane.

Slang term for air

To descend with the engine cut off with
t under control and at ap-
proximately the fying level speed.

The angle that the fore-and-aft line of
the machine makes with the horizon in
ctder to make a correct gliding descent
The epeed of the machine relative to Ihe
ground, which may be equal to, pre:

or less than the air speed; thercfore,
ground speed is equal to air speed + or
— wind speed,

An aeroplane shed,

To be extreme in doing a thing, i.e., ex-
¢essive atunting near Lhc~ gur-..nr_l.
Refers to a pilot whe ia clumsy with his
controls and ineclined to over-correct.
Boe ¢ Altimeter.”!

To make the machine climb steeply and
guddenty,

The limit of ground in view.

Blang term for a person learning to fiy.

The angle that the chord ¢

msltes with the direction of mo

tive to the air. A particularly muddling
term, a 18 often meazured as the
distanee in inches that the front spar is
above the rear spar when the machine
iz in the fiying-level position,

An instrument for showing the angle of
the machine relative to the ground.

The inlet stroke of the engine.

Bee ¥ Control Lever. ™

GLOSSARY

hathedral
Angle

Keel Suriace

King Post

Knoeck

Knot

Landing

Landing,
Foroced

Leading Edge

Leeward
Leeway

Left and Right

Liit

Log Book
Longerons

Loop

Lubber Line
or Lubbers’
Point
Machine
Motor

I:l’.H.
Nacell

Ine 13 Sﬂu] o possess a kathedial
ings slope downwards
I|1L of tl:n machine.
gide surflace of a machine &=
d to the ]I' ad-on surface.
; cing strut gen ly found on the
top of controlling surfaces, such as m
der, ailerons and elev i |
cage it also acts as a lev
A pecnliar noise emanating fron
enging and indigating some kind
mechanical tronble.
A npantical mile per hour, ie., it
wrong to speak of knots per hour.
The action of a machine in coming
eartl
Th= action of a machine in coming t
% T 4 | MO - -
earth other than at the v II af mL il
1.e, 10 the case of the engr
The point ui-c:u.;win_;_c positi
Away fron
I-'I"'I al drift to Ir'- ward.
efer to the left and v
chine and engine as seen by the pi ilot
ng in his zeat.

ree exerted by the air on a plane
ection perpendicular, or nearly
to Lhe motion.

A book kept by pilolz giving detzils of
each flight.
The longitudinal memhbers af

ame,

18 fusel-

III. IMATCCIEV e 111 ¥ h the machine, after
Uying straight, does an upward and
backward turn or cirele, and the
tinues in the same. direction asz
ark on the body of 2 comnp
sponding with the fore and aft
the machine.
The acroplane as apart from the ¢
An incorrect term for the power
EIEHe.

Mites per hour.
The body of s pusher machine,




Pancake
Pegging Down
Pilot

Pitch of a

Propeller

Pitot Tube

Plane

Plane, Main
Pocket Air

Propeller
Protractor
Pusher

Quirk

PRACTICAL FLYI NG

The fronk part
A very steep de
ENZlne.
Bacloward pr
trol lever to
front central portivn of a rotary
18,
1"|.I IEWOrE CONNES |l'l.|,‘,'l.'_'l. el
“.Hr'ccl in front of the machine with
main planes.
Ty drop to carth from a height of a few
feet owing to lozing fyu 1 speed and
hening ouk SCHITL,

mu:- require ] on the con-
the machine iy level.

Securing a ma chine by rope to pegs 1n

the pround &0 a8 o pre vent 1t capsizing

in a wind.

A person controlling an aeroplane in the

air.

The forward |1 istance that the propeller

would trave el if it were allowad fo it its

way, without slip, th rough some medium

ench as butter.

Consizts of two tupes, one open to the

air flow and the other protected. The
ther ends of the two fubes are -

n-:\f‘h_d to the air-spe .III.'].iIZ--.I.L'."' One

tube-ia palled the pressure tube and the

other the suction, or statie, tube.

Term used to apply to the supporting

surfaces of a fiying machine, Theplanes

may be "]JETr—I.].. as in the case of the

wings, or flat, as in the case of the tail

plane.

The wings of the machine.

A distorbance in the air causing the

machine to drop.

The airscrew dr iven by the engine which

forees the machine th the  air,

penerally Enown o the k

An instrument for meazl ring Al

A machine in which the propeller is

ftted behind the main planes.

A person learning to fly ; slang term for

pupil

GLOSSARY

Race, To

Radial

Radius of
Action

Remou
Remorgue
Hevs.
Bevving

R.T.

Rib,
Compression
Kibs

Right and Left

Right and Left
of a Machine

Roll
Rotary
R.T". M.

Hudder

Rudder,
EBalanced

Rudder Bar

iy
]

Refers to the practice of speedivg up the
revolutions of an engine to their maxi-
momn.,
Refers to & type of engine in which tho
cylinders are set radially round the
crankshals, and are stationary.
The aiztance that o machine can fiy from
its starting point and return without re-
plenishing the tanks, Greatly influ-
enced by the wind factor,
A disturbance in the air.
A motor trailer for carrying acroplanes.
Bhort for revolution.
Short for revolving.

sgenlative fraction. A ferm indi-
cating the scale of a map.
A rib designed to act as a stout between
the front and rear s; i WIng,

The members uaed in o wing to
qmn'\‘tl and shape in a fore
divection. Often called *“former
Always refer to the right : I
machine and engine as seen |
sibting in hiz zeat.
Always refers to the mac
from the pilot's scat.
A manceuvre in which ths
F'.l.:l.f!'n"n'ﬂ:'.'i turn or
tinues 1n the same

: d then con-
cetion az before
Refers to a type « L,L"u*e fn which 1he
{_‘,3-'111:(_‘;.!’:‘.1‘::'\. are SCu .“Lllh TONNE e
crankshaft and revolve,

|-..l."-\.l-lllt-"-]“-': ]:m minute ; generally

h the fore and aft
o of th & mac j|1III' wnd nsed to control
the direction of
.:"._ ';'-i_;l": |I:ZI|. ot
lel with the fore
machine, but pivot
from 1ta leadine ec

A lyi'.'ui_-__--:i_ lever, :-\_',r_'l!.-l:ls!l.':l'ﬂl'."!i], control-
ling the rudder.




254
Rudder Post
Scout

Sensitive
Sideslip

Shock
Absorbers

Skid

Slipstream of
Propeller

Sogdy
Span

Spar, Main,
Front and Rear

Spider

Spin, or Spin=
ning Nose Dive

Spiral

Splice

Squadron

Stability

Stagder

PRACTICAL FLYING

The upright member to which the rud-
der 13 hinged.

A amall single-zeater machine.

The veverse to soggy.

A sideways movement of a machine
through the air either outwards or in
wards.

Devieez for taking the shock
machine in J.L‘E'l'l.-.-..l"" i :
springs or oil arg all uzed for tlus pur-
pode.

Ap inelined ¢ yortion of the undercarriage
or attachment to the tail which helps to
take the shock of ::-IIZI]'i.‘Ig’ and drags
along the ground in doing so, thus slow
ing up the machine.

The “ wash'' set up in the wake of a
revolving propeller,

Blow on the control and heavy to handle.
measurement 'u1- o ?]h F':I.]]'I.I"' trans-
ely from wing tip to wing tip.

The main members on which the wing

built. The front spar iz generally

conzgidered the main vl and

times alac fo the leading edee of the

wing.

The front bearing supports and plate of

a rotary engine

To go round and round in a small circle
with the nose of the machine pointing
directly downwards. A corkserew
dezcent.

A steeply-banked, continugus-gliding
turn (with engine off).

To unite th ds of two picces of wire,
Iope or i s 1 ‘513'1-:,1]1"“ l."<1]: l.- Wire or
rope the strands are interlae

An erganization consisting :-f zeveral
flights of machines.

The property of a machine

tends to refurn to 1t no

tion if left uncontrolled.

The amount that the Teading
1 get in advance or

GLOSSARY

Stall
Strainer

Streamline
Struts
Stunts
* 5" Turng
Switch

Tachometer
Tail

Tail Boom
Tail Heavy

Tail Plane

Tail Plane,
Lifting

Tail Skid
Taxying

Tee

s

leading edge of the IJI] er plane
meazured with the machine in the n‘.-lll"-
Ievel position.

’l'r. loge flying apeed.

Baee  Turnbuckle,” The word can also
refer to gauge or chamois leather nsed
to strain petrol through before refilling
the tanlks.

A zhape of a body that offers the least
reaistance to its path through the air.
Vertical members uniting spars in upper
and lower plancs.

Unusgual or exaggerated evolutionz in
the air,

A szeries of steeply-banked

left-hand gliding turns (

A deviee for allowing or interrupting the
paszage of electric current generally to

x £E
10& PiLs,

rruup of planes set behind the main
es and consizting of both vertical
and horizantal surfaces, nzed to control
the balance of the machine
The long spar connecting the main plane
with the tail on a pusher machine,
Forward pressureé required on the con-
tral le to make the machine fly level
A fixed plane fitted parallel with the
main plang, to which the elevator is
attached,
A fixed plane fitted parallel with the
main plane to which Ju' elevator 13 at-
tached. It also ries some of the
welght of the machine.
Boe fRkid. !
The ]:urr.n”r'e 3 of & machine on the ground
".lltll r.l|"' I:"|'I"__|.'|-=._' :."111'_r;'_u;_ [JI\_,'I. 1 T1E I'Ilf;'.t
enough to give fiving speed
A eronnd sign indicating the direction
of the wind.  Originally su arrow, but it
was found to be an improven
widen the tip of the arrow unt
rame & T. The wind blows frox
cross plece down toe body of the




Qe

AmD
Tender
Throttle Lever

Ticket,
To Take

Torgue, Engine

Tractor
Trailing Edge
Trestle
Triplane
Trueing Up
Turnbuckle
Undercarriage
or Under-
chassis

Yeer, To
Yertical Bank
Yery's Light

Yolplana
Warp

Warp, To

PRACTICAL FELYING

A light motor lurry.
':..-I:I[]':
ture e

thus be fied aviator.

The reacti it g propeller which tenda

L0 calse naching turn about ita

longituodinal 1 Linn opposite

b that in w the propeller is revoly-

chine in which the propeller ia

in Irent of the main planes.
[ the wing.
-:“.- tlest ""I'l.l:I v}
machine
ried out,

with three pairs of wi

That part of & mach
welght of the seroplane on 1||.-\. L
and alzn takes bh e shoclk of

of wind in

: referring to
a.‘].‘- bank or 5

colonred light
1nl form of pi

Yarn ranning
ll-:.' I.-|r|I.__.
To move the control
a8 LD INCreasc Oor
O 4 WIng
lowering it

WIS Ty

neidence of g
-.-.I,_I"" o aros

GLOSSARY
Weit

Windscreen

Wind Speed
Wind Up

Wing

Wing Tip

Wing Tip Skids
Wire,

Compensating
or Balancing

Wires, Control
Wires, Drifi

Wires,
Flying Drift

Wires, Flving
or Lift

Wires, Landing
Wires,
Landing Dirift

Wire, Snake

Wires, Warp

Loom

1 running srozswise in aeroplane

i sereen mounted in fronk
of the 1'11u nd passenger to shield
them from the rush of air by the machine
1 Wiann,

going into the air.

The main eupporting surface of an acro-
The right or lefi-hand extremity

cpreces of bamboo placed
ng tips to take the shock
the wings zhould the machine heel
over on the ground
The wire connecting opposite ailerons
i ot bottom planes.

]1.:-.
g5 to the main bo

A I.l.".-".l.!jll;i' 2 ||E 4 WINng con
I "'l"|l d from the L1 al' td e rear
: diagonally ouiwards in  each

to |..|r|~]*-1' the
ine to the wings
1d oubwards.
ed to take fhe weight
when the machine is on the
They ]lf.: downwards and oty
Tnternal bracing wires of a WITIE COT-
nected from the nt: =par to the rear
apar diag lly towards each ecellule.
r- twiated ro
1 i -.|:__-'Iu1'
should they hreak.
irey used o warp the
to control the mac
To aseend very steeply after flving
level at full speed.




Frinted =and Puablizhed by
TEMPLE PRESS LIMITED,
7-15. Rosebery Ave., London, E.C. 1.

Worms Aircraft

Construction Co.

LIMITEL,

Aeronautical Engineers.

Condraclors o HN, Adnirally and War Ofics,

Designers and
Manufacturers
of Aeroplanes,
Seaplanes,
Spares and
Accessories,

RUTLAND WORKS,
BOURNEMOUTH.

MAX., WORMS (Managing Director, French).

: Bawrgemaunth 1213,
SOSWORMS, BOURNEMOUTH.




[ “@ Mowument of Etficieny” Y

WORLD'S " PRACTICAL
AEROPLANE _ﬁ“’* =23 POINTS WORTH
RECORDS CONSIDERING

abiout
have been made o0

Wakefield

Castrol

Matar 04l

Wakefield

g )
Endurance
; E-Iil:_.h:.r_f.
Welght Careying

J".'l:Rl.-.li‘]..ﬁ..'ﬁE RECORDS
1909-1914
|.:. 1| |::'rc".".- r

L !'. ST Rf] L R
(Ractng),
ineluding

Alfitude Endurance
Speed Climbing
Weight Carrying

A

T

The world’s best plugs for both rotary and
stationary-cylinder cnﬂmes.

-

S iy Camplete Quiput regerved for Beitishand Allied Qovernments,
C. C WAKEFIELD & CO., LTD. : | MADE IN ENGLAND.

Bir Charles Wakeficld, Dt Go ing Dilrestay),
"Pnnkel'l.u]d Huuac .Sﬂ ""2 Che:.'.n: an LDI&DUL\ E.C.0,

Instented Catalegue an Appiication.
THE LOBGE SPARKING PLUG CO, LTD,,
RUGBY,




e o i i, 0 i ] . S B e i e 0 S 0 i | B

Important to Manufacturers.

l'-l--'!ril-'llr

I[" you are engaged o repetition work

to fine Limits, consider the merits
of this pauge.

Micrometer troubles are elimin

ated, and disputes between

viewers and inspector

definitely settled. 1t

quickly indicates if

the worle 15 within

the limits. ERROR

i% magnified 1000

TIMES. Thus

o pro-

duges 2

vigible

Springs, Presswork, Washers,

Controls, Wirework & Ferrules
\T TE are ready to make up aircraft

'\ parts, in :'.I.:j.' metal, any design, or
guatiiity. Workmanship and material
is  the |:'|ig.]‘_E:-9T. grade possible ! estab
lished by more than 60 vears successful
experience.. Why not seck our aid?
IERRERET TERRY & SONS, LTD.,
The Spring and Presswork Specialists,

- —--a-ln.-u-'lu:.|:--n.-u:-:.-n.-:-.u-u-qn-..-p-...n-...u--ﬂ.-p-ug,..-,-q...“-q.."ﬂ

REDDITCH,

ENG.

Srey

1 inch in the tube, and can be
seen by the most unskilled
operator. SENSE OF TOUCH
ig eliminated, and there are
NO WEARING PARTS.

The instrument fills a ghp
which modern engincering
practice has produced. et
us know your requirements,
no matter how difficult-
wie have many adaptations

ke ke =R
gl

B i e . ] e S 8 e S - e i i i .50 £k

Wribte to-day for particulars

J. A. PRESTWICH & CO., faieminte Sk

Matafioturers of the world-Famons LA HuE

B & T ST € 3 e f T e e 5 Ot T i T

T il i ol i L

»
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Fulham
London

AUTO-CARRIERS (1911) L™
THAMESE DITTON, ENGLAND.




North British
Rubber Company's

" BALLOON FABRICS |
and MATERIALS,

The MNorth British. Rubber Co
firat |:-.I|..NII frm &0 make Aerc :-|I

Ty -

EVERY BIT BRITISH

is l:“'l-lll-l'.d
NORTH BRITISH

ey
__

e -CWCHE
Th[:} M&gneto “W}]ic}l iS , i WM{%YRFE

.:::__ ares spacially consteucted to 1.-.||:"|s!.-:-| I. B :_I
used exclusively by the I "

-2

shoclk 1n|'| side strain on allﬂ"'.llrr |_| y, are

R.F.C. Despatch Riders

EEI.._E‘EM..,.....-

| ELC. MAGNETOS, Limited,
BIRMINGHAM.

Members of the British Ignition Apparatus Association

Lrescripiive list and special erature free on request,




A Handley=Page Bombing Machineg Titted

PA ST, PR ESENT ) with Sunbeam-Coalalen Aircraffi Motors.

AND FUTURE SUNBEAMCOALM,EN
AIRCRAFT MOTORS

are original in conception

and have gained the
greatest of all records—
that of unfailing good ser-
vice in every hostile area.

SooEnIsed

The Sphinx Mfg.Co.,
BIRMINGHAM. THE

Sunbeam Motor Car Co., Ltd.,
WOLVERHAMPTON.




A WSERRY: SEBELE

AlR SERVICE

HOBSON MANUFACTURING Co., Ltd.

29, Vauxhall Bridge Rd., Londen, 5.1

BURBERRY

CARAPACE AIR-SUIT
“Sheath Armour for Knights of the Air."

The perfect one-piece Overall Suit o Military
to ensure warmth and protection. T Cataledue
THE CARAPACE AIR-SUIT Bi-ly scnan

is made up of three Eiyvers, ench of different h Hequest.
material.

TI—!F ou '.I."I':.!I'E LD‘.-' EHI"‘G

THE SUIT I!S ﬂ'F lNFﬂﬂCbD
|_, a double plastran of Burherry Gals |.|.l.|!_ll'.

appraved Bu &
THL 1W]IIIJL]:. DUFIE![:

[
much less w l.l|-| cumberaome.

Intense cold precipitates
moisture on the inner
surface of air-tight garmenta.
Burberry materials, by
their perfect self-ventilation,
avoid all forms of heat
condensation.

BURBERRYS Haymarket sw.:. LONDON

Boulevard Malesherbes, PARIS; al:o Provincial Agents.

el
[




RICHMOND

SHRRET

DERMATINE

Stands all climates -and atmospheric varlations, rough
wear; hard usage, heat. cold, steam, damp, oils, alkalis and
acids. better than leather, rubber, or gutta percha.

Tel. Addreas: E R "o A i
- 2 F < v = LIEpos i
"DERMATINE ; S L He. 11 HOP
LONDON." zr :

‘MOTORCAR
and AERO ENGINES.

SPECIALLY MOULDED.

Suitable for Cylinder Covers, Carburetter Flanges,
Induction and Exhaust Pipes, &c.
Any Design to Sketeh or Pattern.
Weits for Bamples to—
DERMATINE Co., Lid., 95-5, Neate Strect, LONDON, S.E. 5, Eng.

IC. B, C, HART, Managing Directar).




EHE
GRAHAME - WHITE
COMPANY.

—until vou have the machire.
You can't have the machine
for EﬂEL‘tl'-.'L: purposes uutil
vou can guarantee the quality
of ¢ materials and the
I.:II""IH'I_"}' of their " working-
up.’

(L] the ]“1<_"'I.L"L' materials and

orkmanship departments of
dynamic flight, Rushmore's
have played their not-incon-
siderable part. Hence the
large expansion of the
Rushmore plant and the
presenit concentration upon
all non-ferrous metal work
for aeroplanes.

b regazded as beiog vit
Well - designed Aircrait for all
types of service.

Pilots who are highly skilled.

The interest and practical
cupport of the general public.

I

T

[T

We can work to any Goversi-
ment specification or to your
own drawings.

T I

1t Grahame-VV hite Aviation Co,, L2
Aeronmutical Dezlgrers, Canstenotors & Engineers,
ead Offices & '-.-*"-' 3
The LOMNDOMN AERODROM
Granin :"Volplane, Hyde, Lordon, P

Lendon Office :

RUSHMORE §,LTD.

Peterborough Road, Parson’s Green,
LONDON —— 5.W. 6.

'Phone-

Patney 2400-2491, Wires—""Aplanatic, Ful, Lacdos.”

T T T T T T s




WG
TARRANT
CONTRACTOR TO
THE AIR BOARD.

PR

AIRCRAFT HEAD OFFICES

BYFLEET. SURREY
Elephone, Byflect 1.283

LONDON OFFICES
< EIOEK HERISE St
ARUNDEL STREET,WG2

Telephone. Gerrard 8362

| A.V.ROE & CO,, Ltd.

Aeroplane
Constructors,

NEWTON HEATH,
MANCHESTER.

Telephones

City 8550 and
8551,

Telegrams—

 Triplane.

AEROPLANES
HAMBLE,

AND
near

Southampton pARTS

Telephone-—
Hamble 18.

Telegrams—
i Roe, Hamble.”

166, PICCADILLY,
LONDON, W.1.

Telephone
Gerrard 3186,

Telegrams—
s Senalpirt, Phone.”

Code: A.B.C, 5th Edition.
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Contractors fo H.M. Gorerrment.

Makers of Aernpiane Fnthngs

Electric Eqmpment i’cr
Heating and Lighting.

Streamline Wires and
Fittings.
Prompt Deliveries.

LT AR AR RN Y

AERO WIND SHIELDS.

* Tabyrinth * Relief Valves, 0il
and Petrol Fillers, FPressure
Pumps, Petrol l"]tem, Taps .-.11"L'
Brass and G.M. Fittings generally

W

COLE & SONS

LIMITED,

Ajircraft Manutacturers
Contractors to H.M. Government

Water Joint Chips, Tuornbuttons,
shackles and Small Parts;

fienlags on Feceipd of }_-",l!,a.';.'_": TE5,

an lllustrated Catalegme of oor Acroplane
Write p: and we will sen:d vou a copy.

35 Iii".‘vi'tﬂ-l'x‘:'\II]T-I RD., LONDON, W. 6

Telephone—Hammersmith 14134

THE ROTAX MOTOR
ACCESSORIES CO., LTD,

Rotax Works, Willesden Junction, N.W,10.
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For
Power,
Security,
and Efficiency

seo that ycur machine
is fitted with a genuine

BRITISH-MADE

CARBURET'TER

The favourite
of every experi-
enced airman.

Send for illustrated booklet: free—
ZENITH CARBURETTER CO.,, LTD.,
40-42, Meowman 5t., LONDOMN, W.1.

Every time you see an

Aero engine, remember

that the development of the
internal combustion engine was
largely due to the pioneer experi-
mental work of the firm of

extending over a period l::!‘l 60 years. The
knowledge resulting from this cxpericnce w;ls
huilt into the Crossley Car. which proved to be
one of the most reliable cars u::rl:-.r ewvery sort
of octive service conditions, and the puat-wu;
Crossley Car will have added value hecndu_ara o
the new cxperience gained under thess conditions,

CROSSLEY MOTORS, LIMITED,

Builders of Quality Cars,

Clty $411 €3 times). MANCHESTER. gl Goriea-
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“fm
P rERD o

VARNISHES, PAINTS
& ENAMELS

Approved (Qualities :

WOODFILLERS
SHELLAC SPIRIT VARNISHES
UNDERCOAT COPAL YARNISHES
AIRSCREW VARNISHES
COPAL VARNISH FOR STRUT
DOPE-RESISTING PAINT
DOPE-RESISTING YARNISH
BATTLESHIP GREY PAINT
SEAPLANE VARNISHES
SERVICE PAINTS
STOVING JAPANS
ENAMELS, GOLDSIZE, Etc.

NAYLOR BROTHERS |

{LONDON! L.
Manufacturers of Superfine Yarnishes,
Paints, Enamels and Distempers.

LONDON & SOUTHALL.

" Offices 1 407 & 409, OXFORD ST., Londen, W,
Depat 14, JAMES STREET, Oxford St., W.

were the first tyres
to stand up to 100
miles per hour on
a car.

That was years ago,
in days of peace.

To-day, Palmer Cord
Tyres and WWheels
on Aeroplanes are
playing their part in
helping to winthe war

THE PALMER TYRE l.TD..

the Adwiralty, Th 2
¥ <|F Tlus III<||
Trres

.. LONDOM, W.C.

|"'|-1 r'-rd Faur Linesl.
* Twricord  Wesbeent s Laedon




LH"-'HTED

RTHUR].YON &WRENC :

WH,LE.‘SDEI\ & WESTMINSTER.

“AERO" 1ype complete
sell-contamed  petral - clectnie
GERERATING SET, to give
1.25 kow. Owerali he ight less
than |27, and the lightest com-
binalion of its ooiput  ever

produced.

TO ENAMEL

a Muturcy cie

of r....
A LErs Lo
evole with Ri
Jer .-||"'.

kol ]l.lll

e in I’I"ul |x|<n
J{Lﬂ ‘w-lx ice Green, Khaki, and

I!upu 1 colours. Colour card

tl'r B2

";l.E[-t'D' Bype S Searchl |=,_|'|' ot
A, W automatic lar ||
stick™  universal

contral of movement.

Th= Car for
which thousands
are wailing.

OUR output is only sus-

pended “for the duration
of the war.” The Govern-
ment work on which we
are engaged is of more im-
portance for the time being.
But the experience gained in
the manufacture of Aircraft
engines will be invaluable
to us in the future—and
to you, if vou put your
name on our waiting list,

HUMBER LIMITED, COVENTRY.

LONDON-—-32, Holborn Viaduct, E.C. 1




BROWN & BArLow, LTD.,

CARBURET WORKS,
WITT‘C}N BIRMINGHAM,

MAKERS OF THE

B e&,@”(ﬂarbumtters

Contractors to His Majesty’s Government.

Telegrams : ** Carburet, Birmingham.'®  Telephone : East 301.

LISERS OF AIRCRAFT KMOW THAT

EXPEREH&GE

AN ADVANTAGE 1M
RCRAFT CONSTRUCTION.

COMNTIMNUALLY

since 1O0 7

James Ei Eﬁamﬁa!i & Son

|. AVE \_.-\.\ILIF WO T JKI:L

TANKS, RADIATORS, PIiPES, &c.
GRE\EN 51: 'ilr:'D'RIHS

PADDINGTON GREEN, ""'-"l-';'_.-:"""

LONDOM, W.2.

Q- BEARDMORE g ¢,

CONTRACTORS

FOR

ALLs CLASSES

OF

= AIRCRAFT =

NAVAL CONSTRUCTION WORKS.

DALMUIR.




TITH TR |||.I 1-"| m I T I E':"!i I ,. |
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| |II I\ || | I
SAND or DIE i | II I AR
or Eveary D‘oc.;l.'ﬁpﬁ.ﬂl‘ i
. 2HP o GOOHP 00 T

R W-COAN 4

S Aluminium - Foundry |

219 COSWELL ROAD.
L LOHNDOMN,

: EC . - _ 5 | I:: ’ﬁrd-;.;;-?fc-m:ﬁ'a : 3 ! i ; | ::.
i With the newfadditiu;al Foundries, : | ' MCWT &.AIRCRAFT |" ;
i am now open for further contracts. ; | i 5:. ENGINES ]

GENERATING ! L VILLAGE LIGITTNG

i ELECTRIC :‘f_: < HRITHRSPITALS
l_ SETS = & B pouwons e

e

[ BUILDERS o» DRIVATE |

e Bl LCOWERGIAL "‘o’E']ﬂCLES 53 |
HAS P HD‘U’E D To BE it = AUSTIN MOTOR CO. LD

UNEQUALLED . A NOUTHFIELD. BIDMINGHAM,
For AIRCRAFT woRK, ' | :"i- ”;“_'"“"’"‘““'L""“: £ ;-.-r;'-;""'

Prices of OUTFITS and ALI. ACCES-
SDORIES will be sent on application to —

THORN £ HODDLE . "

" ACETYLENE C9 Lip “°
(151-VICTORIA: ST:- LONDON-SW1 i
S i t

Fotoria & tation .




MAGNETO

REPAIRS

-'!._;i:-: by us ARE GUARANTEED, We know how
a prujcr'_r tuen out work eotrosted to us, having

e CIALISTS FOR JH YEARS,
far all known makes

SFARE FARTS stocked,  For rel

kxecution, and promptnes in feldrnicg repairs, o roputaison is

CONTRACTORS TO H.M. GOVERNMENT.
OFFICIAL REPAIRERS TG THE A.A. & M.U

Largest Mancfacturers of PLATINUM CONTACT SCREWS
in the L,-:nlle" Kingdam,

MEAGHER & RATCLIFFE (MAGNETOS),
Phone—7031 City. 200, Deansgate MANCHESTER

BATENT

ZEPHYR PISTONS

FOR AEROPLANE ENGINES

UZED EXTENSIVELY BY MANY FAMOUS ENGINE
BUILDERS ON AIR SERVICE & WAR TRANSPORT

Sole Patentecs end Manuvfactorver
.l.ﬂ.."riF.‘H I "'.l E‘{I! ' Il."'l-‘-'IH[JN (‘i 91 ﬁ), I.'I'I]..
 LOWESTOFT. Sraniapan

-'IIEII:II"!I!III':IiIIIiIII'.III':!II':III’.II]II]III‘|II'|III'.IIilHlHIII':I|1!IIlIIIEIIEIIl'EI|IlIHIIiEI!!!!IlIIElH':IIIIIT'.I‘|IIl'.I'III'aII'JlIlIIlII]III'|l|'|l"

1

IHI.'

1.l|.|III||'.|IiIIi'.II'l AR LR TR AT RR R A AR AR AR N B

N T S TR

T T TR HHHGHIES

FOR

AIRCRAFT

Superfine Quick Drying
Woodwork Copal Varnish.

White Shellac Varnish.

II]IIIEIIIII'iII1[IIEIIllII]lII:lIIlII][IIlII!IIJIIJII

[l

I
]

Woodfiller,

Undercoating & Finishing
Air Screw Varnishes.

COECECTTEER LN TRV TEL R

[}
1

Dope Resisting Paint.

—T0 COMPLY WITH ALL——0
COVERNMENT REQUIREMENTS,

CLEELEEEDTETREEEEL PV T R b

PINGHIN, JOHNSON & CO., LTD.,

Farnish & Paint Mannfacturors,

Minerva House, Bevis Marks, London, E.C.2

(ESTABLISHED 1B34. }

Telegrams: " .
*PIMCHIN, AL, LONDOMN.™ VENUE; '-‘l 1 _!-| a5l

P TERE TR E LA




OF THE HIGHEST
GRADE ARE ESSENTIAL
TO THE SATISFACTORY
RESULTS GIVEN BY THE
MAGNETO.

We have brought our Platinum and

Iridium Contacts to the highest

pitch of perfection by specialising
in this most necessary detail.

W. H. REYNOLDS & Co.,

ALl Key Hill Drive,
g%-_.\ssﬂs BIRMINGHAM.

ICKITION

GONTACTS g,
WIRELESS g

HEYS, Etc, Wholezale only.

AIR.SCREW GLUE

| GROVE

CLASS ONE GLUE ‘

Sole Malera:
THE GROVE CHEMICAL C0O., Ltd.,
Nia wress of
« Gelatines, Size,
RUWN WORES, APPLEY BRIDGE,
"Ploun: 12 Parbold, Wires: 'Orown, Apploy Bridge.

Wind Screens

Complete with Frames—
“Nonflamoid or Patent
Glass

Observation

Panels

*Nonflamoid”"—N on-
inflammable Celluloid

Pressed Metal
Fittings

We have the tools
for practically all the
Standard Machinesin use

R

LONDON LABEL CO., LTD.,

HARLEY WORKS,
Beckton Road, LONDON, E.16

Wires Phone—
‘ Lonlabel, Canning, East Ham, 133,
London,™ East 1300,




e L L T T T T SerErRssasEEEseas i seeanan

—INSTRUMENTS OF WAR—

OKILL INDICATORS

FOR PRESSURES eNtTIoN, o

WE MANUFACTURE

Radiators, 0il Coolers, Comrls, Tanks,
Manifolds, Exhanst Boxes, Spinnings
and Aeronanfical Supplies of all Kinds.

SELLLIT R EL TR S T T

e T LT L L]

. S{}LF MAKERS §
G. TAYLOR (Brass Founders), Ltd.,
All Saints Street Works, BOLTON, N.

LOMDOMN o i BROWN BROTHERS, LT,

WE HAVE REDUCED THE RADIATOR FACTOR TO

X

}\ n this caze 35 not an unknown guantty, but war con-
15 nec L5<|atc us hiding our light under a bushel—
1o Mero constructors emploved on Govermment

L T L S T T e,

CTTT

FREAEE RS R R

EERRRRAEE

Ohar latest radiator supplied to cocl the famous 200 h.p.
Hispano-Suiza engine weighs only 21 Ihs, hall the
i::'-"l'.l \'«'Q".:’;II'.-

This iz a commercial propestion and not an puperiment.
It is produced in large guantities and 15 the strongest
lightest, and most serviceable  radintor yet pre dicad.

ForR | WE DELIVER TO AIR
NATIONAL BOARD ALLOCATION.

: e EHU [ C E (:f:'.lr designars and u:?r:-.!rli.ur__m_-. .“HE:

\:‘.J‘-‘r‘:‘lj.s al opr cusiomens \'_.I:.‘-!.L.!H:.-u

GALLAY RADIATOR Co., Ltd,,
LT

Co Delapey Managiog Direstars
198, Great Portland Strest, London, W




J Samuel M\Jte —
&Co. Ltd.

Airereff Constructors
EAST COWES. | ao"W.

T eorams-Whits, Fast Cowes Telephone M3 Coawnar -

—— A Manual of —

MOTOR MECHANICS:

FUNCTIONAL WORKING
QF THE PETROL EMGIMNE

AND

HIGH EFFICIEN '4.r TUNING,

abtalni

A,
% Palernuster

A SOUND

EI_EI}TRIGAL TERMINAL

PATEMT TERMIMALS,

,aqu e i-ﬂ-"'l

ROSS aﬂmm:y

AATENT TERMINALE

EXTRS DEER FXTR DEER
g r

=

Hlustration half full size.

Used for Fuoa
Wires, Cables,
and Wires of all

descriptions,

Without SOLDER ——"

Makarg of

Carburetters,
Small
accurate
Turned or
Pressed Parls
fﬂl’

Aero Engines
& .A.EIDFIB.IIE
Work.

ASK FOR LIST.

Threa-way Cocks.

ﬁ@/@

Cocks, Unions,
Greasers,
Petrol Filters,
Filler Caps,
Control Levers,
Sight-Feeds,
Lubricators,
Compression
Taps for
Motorcar Work

ROSS COURTNEY

& GO., LTD.,
ASHBROOK ROAD, LONDON, WN.ig.




DYNAMO and———

STARTER REPAI Rs}f.i f7'-

EEPAIHS m,r*nrﬂpamed b_n,r
-+ Ciass A or B Priority Certific
_ can receive immediate attenti
and be returned 'without ‘del

_Special 48-hour Repa

for BOSCH, EISEMANN.

U.H., SPLITDORF, DIXIE.

. REMY, and all AMERICAN |

: ""MAGNETUS from STOCK.

l.lfus!r'ah!r.l' a0 p-q-r ﬂafal'ngua an .ﬂpp"naﬂnn ;

THE RUNBAKEN MAGNETO 0. LD, |

Camp Street Works, MANCHEST
Telephans E s 3 g
Tn[nj:' e - R mage, Mlﬂmﬂ

Wire us your requircmants: AT

"RUNBAKEN Mnﬁums;

Particalars o .ﬂpplfraﬂml ]
BCOTTISH AGENTS

BEROWN, PRIMROSE & BMYTHE,

172, West George Strecrt GI..AEGDW

INILAXXOIN

Motor-driven and
Mechanically-aoperated

Warning Signals

(Fatented in Great Brifaln and Abroad),

Coniraciors o fhe A4ir Board.

Sole Manuwfacturers—

THE EKLAXON CO., LIMITED,
1, Ring Street, St. James', London, 5.W. 1.




Eva st dram & 500t o re 0 gamadits wns

You can
our Pinger

at you want

A Journal for
Aireraft Manufactorers

THIE
AIRCRAFT SUPPLIE=
SOMPANY 130

Contractors to the Alr Board,
Ascol House, 125, Long Acre, London W.C 2

Iepresent ok 10 slier

e T L T o o (L] L LT LT F T T P T L L T per

HAGTICAL FLYIMG
s COATEE O

Standard Motorcar Practice
and Internal Combustion
Engine—

THE MOTOR MAMUAL,

AND HIGH-
Y TUNINEG.

le

THE BOOK OF THE FoRD.
1 A al hand

are specially rocom-
mended ax standard

’I'\ HE followin g Manuals

instruclibnal  works for
cadets in the mechanica]
branches of the Services.

Warks on Driving-
HOW TO DRIVE A LIGHT CAR
v OR A GYCLECAR,

HOW TO DRIVE A MOTORCAR,
vd A ke

LG,

THE ART OF DRIVING A
; MOTORCYGLE.

Repair Work—
MOTOR REPAIR WORI,
SR [y,

THE MOTOMIST'S WORKSHOR
drd A ide to metal

Naval Warlks
THE MARINE 0OIL ENGINE
| HANDBOOK.

f WA
I oFOEE. Posl frep

lirect From the Publisher
-1 Reachary Ave., Landan, EC I
! FE54

Lisrimiabaniapenbassninrauiansnnn




THE CASE FOR “TRIPLEX."

SAFETY GLASS

ANg 3 I IJ |\'.I

cenE, el
refiains
I'I-S '_II

rr-"t ‘:l.l'u"u. (];w.u
and n'wu '\lm-: Cogales. I"1r|
Cannot " fly ** o splinter, and 1|wa
perfe; |l. Intact, no matter how had] ¥ &I

THE TRIi L[H‘-\I'T'r"'i"l-\.".hl:." L b
Managing ire ]

R inald  Delpnch 2
|.."-|Le.'r:1.|---‘:\|: Prezaci | Landan, 'l.'l.-

CONTRACTORS TO H.]

M. ADMIRALTY AND WAR CFFICE,

S




