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AERONAUTICS

WHEN the present editor wrote a history of aero­
nautics in 1935, it was only six years after the 

first Atlantic crossing by air, and the journey was stili 
so hazardous and uncertain, so dependent on weather 
conditions, that it had been made only a score of times, 
and the westbound voyage remained a dangerous and 
daring adventure. To-day—not more than eight years 
later—the trip is a matter of regular routine, and 
made between breakfast and dinner.

The conquest of the air is an achievement of our own 
times. At a period when the bullock cart and the ship 
propelled by oars represented the last word in rapid 
transit, men dreamed of the possibilities of flight.

In the beginning of the sixteenth century, Leonardo 
da Vinci worked out the science of aerodynamics, but 
the steamship, the locomotive, and electric traction had 
to materialise before the internal combustion motor 
gave engineers a motor combining sufficient power with 
sufficient lightness to lift—and steer—a heavier-than-air 
flying machine.

Less than fifty years have elapsed since Percy Pilcher 
made his first flight- in a man-carrying aeroplane, 
lietween 1903 and 1910 pioneers in various countries,



including Bleriot, Farman, the Wright Brothers, Dela­
grange, Esnault-Pelterie, Santos Dumont, and Paulhan, 
fashioned the aeroplane into the means of locomotion— 
and of war—that we know to-day. New and revolu­
tionary conceptions of military strategy were born ; 
neither seas nor mountain ranges were any longer 
barriers against invasion.

The war of 1914-1918 hastened technical develop­
ment. Civil aviation was born in 1919, and the Atlantic 
first crossed in 1929. After this war, the journey from 
London to Sydney will be made within forty-eight hours 
—England to Australia and back, with half a week in 
which to transact business, in seven days.

Every illustration on the following pages represents a 
commonplace of to-day. Every one also represents 
something that forty years ago either existed only on 
paper, in model form, or as an adjunct to land trans­
port—or did not exist at all. Each of these little 
illustrations depicts a stage in one of man’s greatest 
victories over nature. Regarded in that light, here is a 
book that embodjes romance as well as technical 
achievement.
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TWO-BAY BIPLANE THREE-BAY 
BIPLANE

MULTI - STRUT 
BIPLANE -

BOX-KITE 
AEROPLANE

AEROPLANE 
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AEROPLANE. WITH 
DECENTRALIZED 
POWER PLANT

DOUBLE FLOAT 
SEAPLANE

SLED 
PLANE

AMPHIBIAN
FINING P.O AT

RECTANGULA» 
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SETTING
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(A) SPAN OF THE FOLDING 
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Ô
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(a) LENGTH OF FUSELAGE
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FUSELAGE 
LENGTH OF FLOAT
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OF VARIABLE CHORD
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PROFILE CURVE PROM

(a) SPAN OF. TELESCOPIC 
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(3) DWANCE Of UNOER- 
CARRIA&E AXLE W« 
THl ClKTRL OF GRAVITT

... OF THt AUC*LANI> 
<b) CISMW5 Of TH'. AIA-

SCREW live FROM Till 
cìntile of gravity 
Cf THE ¿EMmANE. 
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LANCINO SCAB AXIL.

WING WITH 
HARROW SPAN

THIN SECTION 
WING.

THICK SECTION 
WING.

CAMBERED WING.

WING WITH 
STRAIGHT SIDE.

WING WITH DOUBLE 
TAPER IN CHORD.

WING WITH 
TAPERING PROFILE.

WING WITH 
DIMINISHED CHORD.

WING WITH
POSITIVE RAKE

WING WITH SINGLE SPARRED 
WARPED TIPS. WING.

WING WITH DOUBLE 
TAPERING !N PROFILE

WING WITH
NEGATIVE RAKE

□rm
TWIN SPARRED 

WING.

WING SWEPT BACK 
AT WING TIP

WING WITH REFLEX 
TRAILING EDGE.

CANTILEVER SEMI CANTI LE VER
WING. WING.
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IO
WARPED WING 

TIP
three-slotted

EDGE.

1.FRONTAL AREA 
0- UPPER SUCTION 

SIDE OF WING
P. LOWER PRESSURE 

SIPE OF WINO

DOUBLE 
SECTION WING

WING TIP

MAIN SPARUNSUPPORTED 
WING TIP.

BOX SPAR.

O FORWARD SLOT 
b MIDOLE SLOT 
C REAR SLOT 
d SLOT SECTION 
« WIDTH OF SLOT

SLOTTED WINO WITH 
REAR FLAP.

SERRATEDLEADING EDGE 
FORWARD POSITION 
OF WING.
MIDDLE PORTION
OF WING 
REAR PORTION OF WING,

e . STRAIGHT TRAILING EDGE'
9 CUT-AWAY FOR AILERON /

CONTINUOUS SPAR.

SPAR OF 
SYMMETRICAL 
CROSS SECTION.

SOLID SYLlNDRICAL 
SPAR.

a SECTIONAL AREA OF 
SOLID BODY.

0

STRAIGHT 
5PAR.

MIDDLE WING SPAR LOWER WINO SPAR
> - i-ur t , v . >. .a ...... 

deg Bight wing SPai e Tn o ■ p c t w tM r. • .TOP LEFT WING SPAR . MIDDLE LEFTWING SPAR 
BOTTOM LEFT WING SPAR .nn c.euv mi.in. roanTOP RIGHT WING SPAR, . 
MIDDLE RIGHT WING SPAR BOTTOM RIGHT WING SPAR.

DIVIDED SPAR 
a.b PAN EL OF SPAR, 
a INNER PANEL OF SPAR 
b. OUTER PANEL OF SPAR 
C.OVERHANGING

PORTION OF SPAR.

SPAR OF 
ASYMMETRICAL 
CROSS SECTION.

TUBULAR SPAR.
a.AREA OF INTERNAL. 

HOLLOWED SECTION.
C. EXTERNAL DIAMETER 

OF TUBE.
ri. INTERNAL DIAMETER

OF TUBE.
e CORE RADIUS OF SPAR.
g. SPAR AXIS.

LU
REFLEX 
TRAILING 
EDGE

<1 LEADING EDGE 
b FRONT SPAR 
C. MIDDLE SPAR. 
Cl REAR SPAR 
e AUXILIARY SPAR 
O . TRAILING EDGE

DOUBLET SECTION SPAR 
REINFORCING WEB

SQUAR E 
SECTION 
SPAR.

a. UPWARD WARPED 
WING TIP.

b DOWNWARD WARPED 
WING TIP

CUT-OUT 
SPAR.

POSITION OF SPAR IN THE 
RIB.

a . SPAR SET ON EDGE.
b- SPAR LYING FLAT.

EZZSSS
SPAR OF OVERALL 
SYMMETRICAL CROSS­
SECTION THROUGHOUT 
LENGTH.

SPAR WITH 
TAPERING 
SECTION.

■ PIN JOINTED 
SPAR .

KENT SPAR 
a UPWARD DEFLECTION 

O» SPAR.
b. PTWNWARD DLFLLCTION 

a.: spar

a.b. SPAR FLANGE 
a TOP FLANGE, 
b BOTTOM FLANGE

¿.WEB OFFPAR. 
Ü THICKNESS OF 

SPAR WEB
q filler Block.
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íccjmr
EHJ1 tËa
a. MAIN WING RlB.
0. NOSE RlB.
C. END RIB

BOX RIS.

«IB
a. NOSE OP RI B.
b FORWARD PORTION OF RI&
C. MIDDLE PORTION OP RIB. 
d . REAR PORTION Or RIB 
O. TRAILING EDOE TIP OF

WING RIB.
9- DEPTH OF RIB.
i . LIGHTING HOLE.

a. I- SECTION RIB.
a. REINFORCING WEB.

CROSS-SECTION

a. FLEXIBLE TAIL 
PORTION OF RIB.

a.. T-rib flange. a U-SECTION OR 
SHAPED RlB FLANGE.

WARREN TRUSS 
RIE.

MODIFIED WARREN TRUSS RIB. 
a.. LATTICE TIE.

LATTICE RIB WITH 
TUBULAR TIES.

LATTICE RIB WITH 
CRUCIFORM SECTIONTIES.

RIB FLANGES, 
a TOP RiO FLANGE, 
b. BOTTOM R10 FLANGE, 
e. FLANGE THICKNESS. 
<1. WIDTH OF FLANGE, 
e. WEB OF FLANGE.
9- THICKNESS OF RIB WE8. 
h. HEIGHT OF RIB.
i . HEIGHT OF RIB WEB

SECTION

a. NOSE PIECE OF TRIANGULAR 
SECTION.

a. EXTERNAL NOSE PIECE.

a. CURVED WING TIP 
FORMER.

b. TRAILING EDGE 
STIFFENER PIECE.

a., round Moulding. a PARABOLIC
MOULDING .

GRIP.
a. BOW WING SKID. a . WPNÚ TIP SKID. 

WITH ROLLER.
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CUT-AWAY IN 
-LEADING EDGE

— CUT-AWAY IN a CUT-AWAY IN TH& 
MIDDLE OF THE WING TRAILING BDGE- 

b a iM OF CUT-AWAY

a COMPRESSION STRAIT 
b.C INTERNAL 
DIAGONAL BRACING

SOLID 
STRUT

WING STRUT 
a. TOP OF STRUT 
b BOTTOM OF STRUT 
C LENGTH OF STRUT 
d. THICKNESS OFST^Ul

FORKED STRUT

v-TYPE 
STRUT

N-Typt CROSSING
STRUT STRUTS

a. CROSS STRUT

STRUT
JOINED IN THE 

MIDDLE-
STRUTS

MAIN STRUT

OVERHANG STRUT 
a. SLOPING STRUT 
b VERTICAL STRUT

STRUT 
SLOPING 
INWARDS

BRACING THfc WING PYRAMID
TO THE LANDING “TRUT

GEAR

COMBINED FLYING 
ANO

LANDING STRUT

ENGINE STRUTTING 
ENGINE- STRUT

abe INNER STRUT 
d.e a MIDDLE STRUT 
kt £. OUTER STRUT 
a. ¿LFCAWARO STRUT 
!b.« i. MIDDLE- inTER­

LOHCt n.OH STRUT 
t g k STi^U T

O, WINO CANOPY 
WITHOUT 

OVERHANG 
b WING CANOPY 

STRUT

A CANTI UßVER- 
WING CANOPY

BRACED PYLON 
a, PYLON STRUT 
b PYLON BRACINO
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FRAME PYLON.

INCIDENCE 
Ü RACING.

a DIAGONAL 
INCIDENCE WIRE.

fl. LIFT OR 0.1AÛWIRE 
& ANTI-LIFT OR 

LANDING WIRE.

VERTICAL COMPONENT 
Of THE BRACING SYSTEMS.

ATTACHMiNT OF WINO TO THE BALL JOINT
BODY BY A SCREW JOINT.

ATTACHMENT OY HINGED JOINT FOR FOLDING
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BRACING 
WIRE EYE.
Ci. HEART­

SHAPED 
THIMBLE.

WIRE LOOP. WIRE. WEDGE 
CLAMP CLAMP. 
SHEATH

SHACKLE. TIGHTENING SCREW.
¿».TIGHTENING

SCREW SLEEVE.

TIGHTENING 
EYE-BOLT

LOCKING OF THE 
TURNBUCKLE, 
a. LOCKING WIRE.

TIE­
ROD.

ft

ATTACHING 
WHIG COVERING 
BY NAILING ON

A SMALL SINK
O. STRIP.

ATTACHING 
V.ÌNG COVERING 
BY HAILING ON 
. AN ADHE­
SIVE STRiR

ATTACHING
WING COVERING 
BY LACING.
a LACE.

FIXING PLYWOOD 
COVERING 0Y NAILS. 
a. PLYWOOD SHEET.

DIVISION OF THE FUSELAGE.
Ct. NOSE OF THE BODY. b. FORWARD PART 
OF THE BODY C. CENTRAL PART OF THE 
BODY. d. REAR FART OF THE BODY.
-fi. BODY END h. TOP OF THE BODY.
I. BOTÏOM OF THE BODY, k SIDE OF 
THE BODY. Z UPPER PART OF THE BODY. 
O. B.OTTOM EDGE OF THE BODY.

CIRCULAR 
BODY.

BODY WITH STRAIGHT 
TOP EDGE.

¿.BOTTOM EDGE OF THE 
BODY RUNNING UP 
TOWARDS THE TAIL.

C. BOTTOM EDGE OF 
THE BODY CURVING 
UP TOWARDS THE 
NOSE.

TOP EDGE OF THE BODY 
CURVE DOWNWARDS 
AT THE NOSE.

3ODY WITH SIDES 
RUNNING STRAIGHT 
TOWARDS THE NOSE.

BODY TAPERING
TO A VERTICAL 
KNIFE EDGE TO­
WARDS THE TAIL.

BODY TAPERING
TO A HORIZONTAL 
KNIFE.EDGE AT 
THE TAIL.

BODY WITH SIDES 
CONVERGING 
TOWARDS THE NOSE.

POINTED TAIL.

a.CAMBERED TOP
OF THE BODY.

6. FI AT BOTTOM 
OF tup rrnv

TOP EDGE OF THE 
BODY RUNNING 
STRAIGHT TO THE 
NOSE.

a DEEP CAMBER 
OF THE TOP OF

, THE BODY.
6 SLIGHT CAMBEit 

OF rur —
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TWIN BODIES 
SUPERIMPOSED. 

a. FORKING OF THE BODY.
OUTRIGGER TAIL. 
«¿.OPENTAIL GIRDER. 
a. TOP TAIL BOOM. 
b. BOTTOM TAIL BOOM. 
C. TAIL BOOM STRUT. 
de. DIAGONAL WIRE OF 
, TAIL GIRDER. 

de BRACING WIRE OF 
„ TAIL GIRDER.
9 NACELLE.
¿ Gunners cockpit.

SINGLE BODY.

i^SSSiíliSS'
TWIN BODIES 
SIDE BY SIDE.

WOOD AND WIRE BODY FRAME.

« TAIL OR STERN POST

ab. LONGERON. CL TOP LONG­
ERON. b. BOTTOM LONGERON. 
C VERTICAL BODY STRUT. 
de BODY TRANSVERSE MEMBER. 
d.TOP TRANSVERSE MEMBER 
OF BODY. cdce. FUSELAGE 
PANEL, g EXTERNAL 
BODY BRACING.
h. LONGITUDINAL BRA­
CING.

TRANSVERSE 
BRACING.

«.TRANSVERSE 
BRACING WIRE.

FUSELAGE JOINT. 
a. BODY FITTING.

«.BOTTOM OF THE 
BODY.

CL. FLOOR GRATING.
THREE-PIECE BODY.

a. ENGINE MOUNTING.
6. MIDDLE PORTION OF THE BODY. 
C TOP WING MOUNTING.
t. REAR PORTION OF THE BODY.
y WALL OF BODY.

SHELL BODY, 
a. VENEER SHELL. 
b WOODEN PANEL

a TUBULAR LONGERON 
¿ TUBE JOINTING
SLEEVE. C TUBE JOINT.

TUBULAR
TAIL POST.

¿EXPANDING SECTION
OF THE TUBULAR

LONGERON. CON­
TRACTING SECTION OF

TRANSVERSE 
FRAME 

a GUSSET PLATÉ OF 
FRAME b MIDDLE 
PANEL C REAR PANEL

de bo
TTt'iwym-T

THE TUBULAR LONG­
ERON. ÇBODY PANEL.

EXPOSED ENGINE NACELLE 
abed WING ENGINE NACELLE 
bC INNER ENGINE NACELLE 
ad OUTER ENGINE NACEHE 
cd STARBOARD ENGINE NAC­
ELLE ab PORT ENGINE 
NACELLE C. INNER STAR-

THREE POINT
ENGINE 

SUSPENSION

BNGINE SET WITH 
NOSE UP.

ENGINE SET WITH OFFSET
NOSE DOWN ENGINE BOARO ENGINE NACELLE 

d OUTER STARBOARD ENG*

ENGINE NACELLE 
ON WING TOP

INt NACELLE. i lNNEW^ORT 
ENGINE NACELLE, a OUTER 
PORE ENGINE NACGLUE
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ENGINE NACELLE BUILT 
m WING

ENGINE NACELLE 
BUILT BELOW THE 

WING

a. SINGLE ENGINE TWIN ENGINE ENGINE MOUNTING
NACELLE NACELLE *». ENGINE BED □. BOTTOM

LONGERON OF ENGINE 
MOUNTING c. ENGINE 
BULKHEAD b ENGINE 
SUPPORT ¿.ENGINE

Q ENGINE BACKPLATE DETACHABLE
ENGINE
MOUNTING

HINGED ENGINE 
MOUNTING 

a HINGED BULKHEAD

BALL AND SOCKET 
HINGE

o ENGINE COWL
b ENGINE FOOTHOLD 
C INSPECTION FLAP 
OF ENGINE 

COWLING

o. CYLINDER COWL Q CATCH o HANDHOLD ON BODY 
b FOOT^HOLO

O SINGLE-RUNG STEP 
b TWO RUNG STEP 
C HAND HOLO 
d HAND RAIL

O CIRCULAR COWL

O PADCING ob COCKPIT CUT AWAY o SlDE-BY-,SlDE- Ci-PILOTS COCKPIT
b BACK PAIRING OF BODY a FRONT SEAT b REAR SEAT pAS^ENGLR^S^T b W|NDSCREEN

o PADDED LEATHER 
rim round pilot's 

COCKPIT



«.SLIDING COCKPIT OASH BOAROlnlloseo Pilots cockpit 
FRONT WINDOW 

C SIDE WINDOW

FOLDING SEAT SAFETY BELT o BELT 
A REMOVABLE. Pin 
c strip of Elastic 
« LEATHC9 STRAP 
• safety bblt buckle

TWO-STORY CABIN
BOATHOOK LIFE BELT

OVERHEAD ENTRANCE 
A FOLDING CABIN ROOF CHEMICAL STORE FENDER 

“•ASBESTOS CARPET 
b.COTTON SOAKED IN 
PETROL C WICK

SMOUNTEDCtBlN ROOF c ENTRANCE

rim

ACCUMULATOR 
• PLATE SPACE 
b Accumulator platt direct current 
C ELECTRODE TERMINAL MOTOR 
d FILLING PIPE FOP ACIO
<» AIRHOLE 
h ACCUMULATOR TROUGH

CLOSED PASSENGER CABIN «CABIN FLOOR 
b. CA3IN WALL c CABIN CEILING 4t PASSENGERS 
SEAT (dl SEAT FACING FOSWARP ' SEAT FACING 

<O-‘-*’S.Bve WALL TABLE
A.WINDOW CURTAIN GLASS WINDOW 
► .CENTRAL GANGWAY L COLLISION SPACE 
• PANTRY p TOILET ^.WASH ROOM f WASH 
BASIN s MAIL COMPARTMENT •LUGGAGE 
HOLO u. RADIO CABIN

SIDE ENTRANCE. «CABIN BMP 
b HEIGHT OF DOOR c WIDTH OF 
DOOR d DOOR HANDLE DOOR 
FRAME h WINDOW OF DOOR

ALTERNATING 
Current

GENERATOR

AMMEI ER VOLTMETER REGULATOR a CVNAMO BRUSH 
L EXCITER BRUSH «BXCITBR whfc|# 
« Shunt coil e series coil.
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PORTABLE LAMP SIDE LAMP CEILING LAMP INCANDESCENT POCKET
LAMP LAMP

SIDE LIGHT SCREENS Q PARABOLIC LAMP INSULATED WIRE« HEADLIGHT be SIDELIGHT
1 STARBOARD LIGHT c PORT 

LIGHT d. STERN LIGHT

INSULATED TUBE

jg—ga.
SCREW IN
BOX FUSE

STRIP FUSE ROTARY 
SWITCH

ELECTRIC 
CABLE

FUSE PLUG 
FUSE

LEVER SWITCH deg-RIGHT AILERON 
Obe - LEFT AILERON

ROUNDED-OFF 
AIlERONoAILERON

- PUSH-BUTTON SWITCH WALL PLUG

aS 
d

«■AILERON PROJECTING oAlLERON a UNBALANCED AILERON a BALANCED 
BEHIND TRAILING EDGE PROJECTING AILERON

• TOP AILERON LEADING EDGE
TOP RIGHT AILERON b AILERON TRAILING

o TOP LEFT AILERON EDGE c AILERON 
b« middle winu aileron spar a aileron
e MIDDLE WING RIGHT AILERON TUB e CURVED
b MIDDLE WING LEFT AILERON AILERON TIP 
t q BOTTOM AILERON FORMER
g BOTTOM RIGHT AILERON
c BOTTOM LEFT AlLUQON

SLOT AILERONa UNBALANCED 
AILERON

RUBBER MEMBRANE

BEYOND WING UP

continuous AILERON AILERON WARPED 
UPWARDS

AILERON WARPED 
DOWNWARDS
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co RUDDER UNIT c.TAiL FiN 
«J RUDDER ab &L.EVA-TOR 
unit oTaiu plane delevator

UNCAMBEQEQ TAIL 
PLANE. CANTilEV&R TAH-vNltINTEGRAL FIN RUNNING 

INTO BODY
a ROUNDED FIN b BALANCEp 
RUDDER C RUDDER BALANCING 

SURFACE d ROUNDED TAIL PLANE

« HM\PE-ZOIDAL RUDDER 
b RECTANGULAR TAIL PLANE

TAIL PLANE WITH STRUT TO PIN 
»TAIL PLANE STRUT b STRAIGHT 
FIN c UNDIVIDED RUDDER 
a DIVIDED ELEVATOR

BOUNDED ELEVATOR 4 ELEVATOR BALANCING

O'RECTANGULAR RUDDER 
b-TRAPEZOlDAL TAIL PLANE 
«•TRAPEZOIDAL ELEVATOR

a rhombic rudder
8 TRIANGULAR* RUDDER

O RETI I FORM RUDDER a, oval rudder

° QUADRUPLE FIN 
b QUADRUPLE RUDDER

BOX TAIL UNIT «»SQUARE FIN 
bv EOX CONTROL SURFACE 
b DUAL RUDDERS i DUAL TAIL 
Plane <i Dual elevators

» RUDDER bay
6 ELEVATOR BAY

«triple rudder,
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BALANCED CONTROL 
SURFACE

(¿KOMPEnSatinc

A BALANCED CONTROL 
SURFACE

COMPENSATING ELEVATOR

LEVER

«COMPENSATED 
Rudder.bRuoDER 
COMPENSATING SuRre«C

o ELEVATOR LEADING EDGE 
t ELEVATOR TRAILING EDGE 
< El UVAT 02 EDGE d ELEVATOR 
SPAR e ELEVATOR R.B

o rudder leading edge 
b RUDDER TRAILING EDGE
C RUDDER SPAR
• RUDDER RiB

a REAR HINGE OF CONTROL SERVO RUDDER 
SURFACE

• RUDDER LEVER

RUDDER HINGE 
• HINGE PLATE 
b HINGE LUG

COLUMN CONTRCl^JOY 
STICK b HANDLE OF CONTROL 
COLUMN C CONTROL •-•Vila 
a push buttonsviitch »control 
--....... ««LEVATOR

EtevfcTOR
« KNOB b.THUMB REST 
d CONTROL COLUMN 

BEARINGS

CONTROL COLUMN WITH 
ADJUSTABLE HANDLES 
•THROTTLE LEVER

WHEEL CONTROL 0 CONTROL
WHEEL b WHEEL RlM
C. WHEEL SPOKE d CONTROL
WHEEL CENTRE PLATE

e AILERON CONTROL 
GABufe

ROD CONTROL 
Q PUSH & PULI. ROD

AILERON CONTROL 
□ CONTROL PULLEY 
b CABLE PULLEY 

AILERON CONTROL CABLE



OPEN POSITION
OF 8LOTTÏO WING

CLOSED 
POSITION

OF
SLOTTED

MONOWHEELED 
UNDERCARRIAGE

41) FORWARD UNDER-

(a) GUIDE FO»

CONTROL BY MEANS 
OF’PARALLEL DIS­
PLACEMENT OF THE 
AUXILIARY WING

(Q) HAND LEVER 
(6) HORIZONTAL 

CONTROL SHAFT
(d) SWING GOLT 
W PIVOT ARM

Judder /bar
(tfiFOOT REST (H PIVOT (cl STIRRUP

.■.......... .
M) PEAR UNOIR- 

CARRIAGE STRUT 
IC STRUT PLANE
<d) FOOT STEP ON

UNDV:RCARR1AGC 
(£> STRAIGHT UNDER­

CARRIAGE AXLE.
<91 DIAGONAL BRACING 

WIRE OF UNDERCARRIAGE
(h) FIXED LANDING WHEEL

SPLIT PIN

(O)MAIN UNDER­
CARRIAGE .

(6) AUXILIARY 
UNDERCARRIAGE 
MOUNTED ON 
OUTRIGGERS

TRIM TANK

(Ó)TRIMMING 
TANK 
PIPE

toUNDERCARRIAGE
WITH P,LOT WHEEL

RETRACTABLE 
UNDERCARRIAGE

POINT OF 
ATTACHMENT OF 
UNOERCAWRIACE

TWO WHEELED
UNDERCARRIAGE

WAXLE BAR OF UNDERCARRIAGE

STEEL SPRING 
UNDERCARRIAGE 

(¿JUNDERCARRIAGE

DRILLED BRASS 
qUAORANT

OLEO UNDERCARRIAGE 
(ä)OLEO SHOCK A6SORBEF

AXIL OF
'«‘BENT UNDER* 
CARRIAGE. AXLE

DIVIDED UNDER­
CARRIAGE AXLE 

HALF AXLE.

-%, undercarriage .
WITH \

RUBBER SHOCKS 
* ABSORBER

■ (a) MAIN AXLE
(6) AUXILIARY

X. AXLE
•Zn Co) AXLE
(f/d FLANGE 

&1HU8CAP
to STUB AXLE
.q) RUBBER SHOCK 

ADSORBER
== W RUBBER CORO

SIDE-FOLDING 
_ UNDERCARRIAGE 
«CARCHEO UNDER­

CARRIAGE AXLE.

UNDERCARRIAGE
ÇBNTRXU
JKO ffiilC ARRIA CG 

STRUT

INVERTED
V-TYPE STRUT

FAIRED
UNDERCARRIAGE 
ST ft UT

streamlined 
axle.



FAIRED 
UNDER­
CARRIAGE 
AXLE

(6) WHEEL RtM
(c) WHEEL SPOKE

FREELY 
MOVING 
UKDER- 
CAPRIAGE 
AXLE 
FAIRING

TELESCOPIC
SHOCK ABSORBER

to^TELCSGOPlC
UNDERCARRIAGE
STRUT 

(6)INTERNAL RUBBER
SHOCK ABSORBER

RUBBER '
SHOCK 1 
ABSORBER

WIRE SPOKE 
LANDING WHEEL 

fa) WHEEL HUB.

DUAL
WHEELS

PIVOTEO 
WHEEL

WHEEL SIDE
COVER

(a) FLOAT UNDERCARRIAGE
(.6.0 FLOAT • (d) FLOAT STEP

(a) CENTRAL FLOAT (A) LANDING fat RIGID LANDING (AI UNDER"
UNDERCARRIAGE SKID SKIP CARRIAGE SKID
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SAIL PLANE RELEASE HOOK
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OlHCLE 9KS&(a) PIVOTED (CU LONGITUDINAL. WHEEL
FLAP TUBE UNDERCARRIAGE

FOOTBALL 
UNDERCARRIACE

w SKID 
UNDERCARRIAGE

TWO-SKID 
UNDERCARRIAGE

PNEUMATIC­
BUFFER

DOUBLE 
HELICOPTER AUTOGYRO

10) TWIN BL.AOED 
eiFT'N* SGRaw

(0.1 KITE BRAR
(¿¿DIAGONAL STRUT»

PAPER HITE KITE

SELF- UANDINO 
GLIDER KITE

Stsss^
COLLAPSIBLE 

OBSERVATION KITE
ANCHORED 

PARACHUTE
PADDLE DRIVEN 
AERQPt ANE

GLIDER KITE

WIND FLAPPI
(a) CRANK ASM

NG MACHINE
(ORNITMOP7ER)

(Ö) CONNICTIN0 ROD 
(C) STRAIGHT GUIDE 
(*' FLAPPING WINO

WINDING 
ROLLER



AIRSCREW WITH CONSTANT PITCH.

AIRSCREW WITHSIRAIÛHT UNE

AIRSCREW WITH CURVED CENTRE LIRE.

two-bladed
AIRSCREW.

THREE - BLADED 
AIRSCREW.

AIRSCREW WITH
NARROW BLADES.

RIGHT-HANDED LEFT-HANDED 
AIRSCRE W. AIRSCRE W.

PUSHER 
AIRSCREW.

GEARED 
AIRSCREW.

TANDEM AIRSCREWS TANDEM AIRSCREWS 
ROTATING IN ROTATING IN

TANDEM AIRSCREW. OPPOSITE DIRECTIONS. THE SAME DIRECTION. AIRSCREWS CIEmglXp
ROTA TIN G IN ■ Borr proptllrr^-A CL&o^ni

tbÀq}A<r3tn<n aft • H t OutMM 
' of nias» aittrumn»



Airscrew mounurg ar 
MEANS OF THE

4IRSCREN MOUNTED 
ABOVE THE WING.

FLANutÛ 
COU Pi ING 

OF AIRSCREW.

PULLING OFF DEVICE.

'WW

HIGH-SPEED 
INDICATOR.

ELECTRIC 
MOTOR. STEAM ENGINE.

differential
TURBINE.

V.TYPE ENGINE. IV. TYPE ENGINE. VERTICAL 
ENGINE.

FAN 
ENGINE.

Single bank 
RADIAL 
ENGINE.
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fa) Forward centre engine 
(b) Rear centre engine 
(e) Forward starboard engine, 
(g) Rear starboard engine 
(c) Forward port engine 
(d) Rear port engine.

/ HEAD 
CYLINDER

r i^iyn
r- HEAD 

CYLINDER.

OVAL 
CYLINDER.

FLANGED 
CYLINDER

FOP OF 
CRANKCASE

AIR VENT



fa) Searing cup.
(b) Bearing bait.

tai Taper and of crankshaft 
4 bl Hollow crank pin.

BUILT UP CRANKSHAFT. BALANCE-WEIGHT. CRANKSHAFT
FLANGE.



29HUB WITH 
CONICAL BORE,

I a i Am scretv hub body 
i c i Airscrew flange 
idi Air serem hub bole 
< « Airscrew hub bolt nut 
i^^lcin hub nut

COMBINED NOSE PIECE 
AND 

AIRSCREW HUB.

ALUMINIUM PISTON 
WITH CAST-IN PISTON 

PIN BUSH.

PISTON WITH 
DIAGONAL 

CUT SPLIT.

PISTON RING 
WITH 

STEPPED JOINT.

Obturator ring

ia) Small 
end bush 
(bj Big ■ 

end bolt

(b) Reinforcing rib. 
tC) Body of piston 
(J) Piston groove 
tg) 0'1 catcher. 
( h) Piston ring.

DISPLACINGS
PISTON.

GRUB 
SCREW.

(Cl) Small end otconnecting rod. 
(bl Shank of connecting rod.

( a)Gudgeon pm bearing bracket (d ¡Connecting rod big end bearing

I d) Gasket ring

< O) Grub screw

(a) Piston ring tongs.

FORKED

exhaust Pirc.

TO

ASSEMBLY OF 
CONNECTING RODS.

(a I Raster connecting rod 
(b) Articulated connecting rod..

C Big end 
bearing

►1



(a) Pinion shaft. ■ 
tb) Pinion.
IC) Airscrew shaft.
id) Airscrew shaft bearing
<ej Magneto drive.
ig) Gear box.
(hj End cover to gear box.

Sun and planet 
GEAR.

•)() TWO AALE GEAR.

THREE AULE GEAR.

la) Intermediate 
gear.

lb> Intermediate

OUTRIGGER 
TRANSMISSION 

GEAR.

(a) Bevel wheel reversing gear.
(b) Tubular shaft.

CHANGE SPEED 

GEAR.

BEVEL GEAR ASSEMBLY.



31LAMINATED 
LEATHER

LAMINATED COUPLING

UNIVERSAL JOINT.

CONE 
COUPLING

MULTIPLE DISC CLUTCH.

CONICAL DOG CLUTCH CONICAL BOLT CLUTCH.

CONICAL LATCH CLUTCH.

FLAP VALVE.
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ANNULAR SEAT,

VALVE SPRING 
’COTTER.

SPIRAL 
SPRING. CONICAL

SPIRAL SPRING.
SPIRAL
SPRING.

VALVE WITH 
HOLLOW 
SPINDLE.

INCLINED



38CENTRIFUGAL pendulum 
TYPE TACHOMETER

(d>Sf

Horizontal 
DRIVE OF THE 

TACHOMETER,

tei Ettnsmtssicn nod. 
tg> Sliding sleeve 
(h) Fork.
(i i Toothed segment 
/k i Am damper

i a I Centrifugal pendutu. 
tbi Pendulum bearings 
IC I Anis of rotation.

control

VERTICAL 
ORIVE Of THE 
TACHOMETER.

TACHOMETER 
wHh

EDDY CURRENTRECORDING TACHOMETER.
SPEED INDICATOR

TACHOMETER WITH ROTATING MERCURt
REVOLUTION INDICATOR 

WITH FRICTION WHEEL.
Sliding friction

•A iai Ring magnet
6 'b> Magnet support 

t c i Eddy current disc 
<e> Bracket

(at Flexible sb aft.can 
^Ibl Dnvtng shaft 

IC > Rotating Vise 
Id } Mercury trough

Square 
shaft

FRf-OUENCY 
REVOLUTION 
INDICATOR

Oil can.



SP^Y ATOMIZING
VALVE CA PRORE TTOR

MULTIPLE JET 
CARBURETTOR.



3ô

CARBURETTOR WITH 
INTERCONNECTED 
ADJUSTMENT OF 
JET AND AIR SUPPLY.

IDLING POSITION 
OF THE 

CARBURETTOR.

ADJUSTMENT QF
CARBURE TTOR TOR 

GROUND LEVEL

CARBURETTOR WITH 
MULTIPLE CHOKE TUBE

AUXILIARY 
AIR VALVE

THROTTLE 
REGULATOR..

BAROMETRIC

petrol filler (a) 1»^^ p,pt
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&XED HEUCfíL
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FUEL TESTE*.

FUEL SUPPLY 

_ SYSTEM, 
t m Main petrol tank 
fbl Reserve tank.

!6&.

(a.)
DETACHABLE TANK

à .-------- • . ‘ etc
< C) Automatic change-over cock

Gravity Ì 
Teed pipe g\

Emergency
Stoo enek.iti Overflow 

‘P'pel1t Deh ver y

(a) Motor-driven oirpump.
<b) fires sure regulator valve.
< C! Hand air pump.
<d) Compressed air pipe.
’tl Pressure tank. p-,

■ (q) One way cock yT
th) Two way cock (o)
(!) three wag cock. '—' ug

true! pump.

FUEL COLLECTING 
PIPE. (a) Nan return chock volve.

(b) Check vahre.

GEARED PUMP
MTARY 
PUMP.

LEVEL 
GAUGE.

FLOAT GAUGE.
PETROL GAUGE WITH

SPINDLE TRANSMISSION. LIN EAR SCALE.
LINEAR FLOAT 

GAUGE.



Micromanometer battery /GNmoN.



H SECTION 
ARMATURE

ARMATURE CORE 
LAMINATION.

ARMATURE 
WINDING.

High 
tension 
CABLE.

CABLE 
TERMINAL.

• <1CÖD I tyjjJj-1 SERIES OF

SPARKING PLUG 
WITH SOAPSTONE.

Body of e 
Spiriting plug

Elettrodo i

Contact dwarf 
scren. SPARRING 

PLUG.
dSteatite

-g Centre-

td) 
TWO POINTED 

SPARKING PLUG



SQUARE TUBE 
Radiator.

SQUARE TUBE 
EXPANDED INTO 
OCTAGONAL BUTT.

(a) Expuxiaa

WATER TUBE 
RfiDlATOR.

a pooling water tube.



RECTANGULAR
RADIATO R

(a.) Length of radiator-. 
fb) Height of radiator. 
<c > Depth of radiator, 
(d) Upper wader hot.

RADIATOR WITH 
DETACHABLE SECTIONS.

AUXILIARY 41
RADIATOR,

! a> Maìn block. 
lb\ Lalaral radiator block 
(C> Water intetpipe connection

WING RADIATOR.
( a ) Upper tur face of rung radiator. 
I b)Under ~ - - -

HORIZONTAL

VERTICAL 
WATER DUCT.

POINTED 
RADIATOR.

UNDERSLUNG 
RADIATOR.

RIBBED RADIATOR.
(a) Annular wader bar.
<C' Coohng section, 
id ¡Radiator drain cock.

WING RADIATOR WITH 
ADDITIONAL 

PROJECTING RADIATOR.
NOSE 

RADIATOR,

ANNULAR
AIR SCOOP

ROUNDED 
UPRIGHT 

RADIATOR.
OVAL 

RADIATOR

footof 
y» 

radiator

BEARD TYPE 
fa) RADIATOR.

AIR COOLER 
RADIATOR.
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y tube

mne e pipe



CANKEROUS

SHRINKAGE
OF WOOD. BOARD. PLANK. LATH.

BUILT UP 
WOODEN TUBE.

A PA RAT US FOR TESTING 
THE TEARING STRENGTH 

OF FABRIC.

APPARATUS 
FOR MEASURING 
PERMEABILITY.

BUTT JOINT 
RIVETING. TUBE 

bUTT JOINT
Tube sleeve.



U
Burr joint 

WITH WELDED 
SEGMENTAL SLEEVES

butt joint 
with TANGENTIAL 

SLEEVE.

PNEUMATIC INSERTION 
OF RIVETS THROUGH 

ENO OF TUBE. RIVETING 
hammer.

WELDING.
GLUE

GLUED 
JOINT

STRAIGHT 
HALVED 
JOINT.

.NOTCH. GROOVE 
AND TONGUE.

COGGING.

ANGLE BRACKET

METAL SPRAY

PLUMB LINE 
LEVEL
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Closed wind channel. pressure balance.

smoke 
GENERATOR.



(A) amt.ghr door.

• °) ante.chambtr /ock



hoisting out 
the seaplane.

Al

CHOCK BLOCK.

THUMB PRESSURE 
CAN. TESTING THE PLANE 

ON THE GROUND. CLIMBING INTO COCKPIT. ASTRIDE POSITION.

TA KUNZ <
climbing

c Pur huta the control stick forward, 
b - rising

L---- a -------J
TAKE OFF RUN.

TAKING-OFF
INTO THE WIND.

IN A CROSS 
WINO.

TA KING-OFF 
"DOWN WIND"

TAR!NG-OFF TAIL DOWN.

, MAKINQA.
\ CLIMBING 

TAKE-OFF.

b rooming over an obstruction.
LEVEL FLIGHT.

\ Putting the aeroplane STALLED TAKE-OFF. 
AT THE

OBSTRUCTION.



4N

LEFT- HAND TURN.

Right-hand 
turn. «=£=>

/ Inner ,n turn C Outerin turn. 

""-4

■ turn with pushed 
z^/ormard control
\ COLUMN.

FLYING A HORIZONTAL FIGURE

OF EIGHT.

VERTICAL

BANNED turn.

RIGHT-HAND LEFT- HAND 
SPIRAL.
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ZOOMING

"switch-backing"

t TA IL SLIDING

'n ....

•
IMHELMANN TURN. ■ ■

. /Í
INVERTED FLIGHT. BARREL ROLL.

HALF ROLL.

A RIGHT-HAND SPIN.

NOSE DIVE.



LANDING OOWN WINO

’»see «O'nt lincino TAIL DOWN LANDING

f« RIGHTIN': AIRORUANEW AEROPLANE FLATTENS! 
OUT w LÙUTH OF FLATiENlNG OUT^) LETTING 
THE AEROPi-ANE PANCAKB tei AEWOPUANG 
TOUCHES noWN^' LANDING RUNO 3TQPPIN4 
OF- AEROPLANE (c n) uANOiN'. Oi-jTA.rN.JK.

WHEEL t-ANOiNO

CIRCLINC ROUND

NOSING OVER SOMERSAULT TOWN« THC SEAPLANE DROGUE OR OR'VtNG ANCHOR
<O) ANCHOR LINE
<h> DRAG ANCHOR CROWN



.5/

SAGGING
HOG STERN DQOOP

NOSE or AIROhiP 15 STOVE IN

WARPING OPERATION
Pendulum with 
air oampim pendulum clinometer

GYROSCOPIC CLINOMETER 
W FREE GtRoSTAT



GYROSTATIC TURN 
INDICATOR

JOBiNSONS CUP ANEMOMETER 
TURN INDICATOR

LISTENING TUBE, ft MOUTH PIECE REAR REFLECTING 
W CAB PIECE W SPEAKING TUBE MIRROR

PLANE MIRROR ORDER 
TRANSMITTER

pnjn-spppiaruTgT»- 
bp op poop oo £5 
ooBaoGoapg HQ

ENGINE ROOM TELEGRAPH

PNEUMATIC POST INSTALLATION 
(d) PNEUMATIC TRAVELLER

FUR-LINED GLOVE HEATED BOOT

SEATED GLOVE
FLYING GOGGLES (0) CURVED 
GLASS IK) VELVET BINDING 
IfJ ELASTIC BAND

FLYING GOGGLES 
WITH FLAT GLASS

►LYING GOGGLES WITH 
SIDE GLASS (n) STRAP 
IN HOOK EYELET

GOOGLES WITH 
SIDE GLASSES



»LV.N6 QCG9LES WITH HALT 
mash (o)nosf foot ector (fcl CH EE 14 .GOHIL HO’it’O»

"stocking“ caf spobts CAP FLYING CAP

ten high onessuue comthsuc»
(C) Ofcice »*' TRY (C) OECARBOlTlXAtlON 

APPARATUS

■ AiB UNt NttWOKK
(a) main AKt uiHE (tt> BRANCH liHI 

SlAlAW*' SCCTIOtl
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EMERGENCY 
LANDING GROUND

LANDING GROUND

ROD* AERODROME.

(.0) LANDING Z7NK 
10) TAKE OFF ZONE 
(?) NEUTRAL ZONE

(°) GRASS GROWN PATCH
(b) bare patch

KENeiwc. or MOooaovc 
W PENCE (b) MAIN CATS

<F) POOR



Smoke Bom« FLASH uAM»



MCNSS CCO« (o) DOT QU 5H“ «> e»w«*

oousle AiasHi» THEO

LONG AlR^HI» 
SHAO

TRIANGULAR AIRSHIP 
SHEP

circular airship Racial Airship
SHEO jHt=O

>17^=3?
(W WINOWAttdBloa Or 3HEO 

LG3WAA0 SIDE OF SHEP
(a.*) FRONT OF SHEO

ORICK WALL



ai

(p) TARMAC (ft) SLOPING 
HANGAR ROOF

TAIL TROLLEY LIFTING STAGE SL0P6



inO L0N3ITU01NAI. AVIS 
M) lateral tn? \mtical 
ATlT.f ) CEUTU* Of GRAVITY 
OF A&RGPLANE' LOOKING 
•H OlftBCTlOM CM MOTION 
'. «• v PMni/R OiRKCTlON OF 
TUR AXIS (£»:) N2GATWE 
WRECOOx O;-THE AXIS

I'M LIST AXIS 
M DTAG AXIS

« »rrxTiOH of fijoht path (4 anole fhPmo 
Ni Futur PATH WITH TH« w«UMT*L ki AH G IE 
BSTTiEtH THRUST UN6 ANO FLIGHT PATH. ~

(a) Phase displacement

OBA.3 BEAT
PSCIU.ATIOH

-«—O-GOOO-O O- O-o-

Lonc-nuo isiÀL LSXTE1AU 
OSCILLATION

tcosionau
OSCILLATION

('.) LOOP tfa) OSCILLATION N-OJC
I «NWS LtMOmiA) ANIN.1 f. ¿E 

LF CU'LUATiQN



.>9

x ■ «S - •"----■»=><? ’

STEADY CWRVIL-NRAP
HJPHT(0 ANGLE OF BANK

<cn POSITIVE AILERON ANOLE 
(bl NEGATIVE AILERON ANCLE

10) pn* : .7E ELEVATOR ANGLE
(b) fU GaTiVCBLEYATOR ANCLE

POSITIVE RUDDER ANGLE 
(b> NEGATIVE RUDDER ANGLE

ROULlMG

0
NIGH 5PEE0 CASESPINNING CURVE

tCU VERTiCA. FCCCE ACTING 
FCOM ABOVE Itì VERTICAL 
FORCE ACTING UPWARPS

INVERTED PLIGHT oowhaRO PRESSURE 
CONDITION



Ill)

TIME BOMB

FLIGHT IN TWO LINES ASTE.RHFORMATION FLIGHT IN LINE 
ASTERN ») DISTANCE

»LICHT IN LINE AgREAST lOIIUTERVAL

OiP»u<G

BOMB TPATCXTORVft SlAHI'riA *HL< 
fob toM* oavvixeonTRut: pliaht 
PATH O» aOMR („) FMiHt PATH OP BOM» 
W VACUO UHRriuNO lag 01A1R LAG

MUlTL CVAM W OS EKSMV ATTACKING VNO’iR <MU RLYIN« ZIG-ZAG
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