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NATIONAL ADVISORY COMMITTEE FORtkEROﬁAUTICS,
AIRCRAFT CIRCULAR NO. 120.
THE CIERVA "AUTOGIRO" HMARX III (BRITISH)*

Armstrong-Siddeley "Genet Major" Engine.=

The autogiro i lustrated in the pnOuographs of tnls olroular
is known as the type 0.19, Mark IIa (E;gs. 3, 3, and 4) and is,
with winor exqutions,_identlcal Wlth.the fype that is being“'.
put into production, and which willAbe knowh!aslfhe Mark 1II
(Fig. 1).. | o N

In the performancg test conduchd-atlfhé old Avro airpoftA
near Souxhamptqn:iﬁ vas Qemoﬁstrated that the:aircréft could bé
banked steeply like an ordina:y~§i?pléne,vandxqqﬁld'glide‘elu“er
in e fairly {lat glide, or in a very steep ohe. The "zdoﬁé"rwere
quite impressive, and the cliﬁbing,angle‘ﬁas vqry_gqod (Fig. Sf:
However, its rate of climb Waslnot_as goodwas thét dfl&n.aii{';'
plenc. - - | A | ;'. - '. .' .

- When _some, flfty or clxty yards from the hangar the:bilotf.
pulied the spick back, the alrcraft tllted backward and settled
down into a very stcep path uouohlng the ground and oomlng to a
standstill after somethlng llke two revolutlons of the 1and1ng
wheels, By gently applylng the brake Wluh Wthh the latest type
is provided; the rotoxr was. soon stOpoed and the fllght Was end—

ed, The pilot had taken off mlth tne rotor d01ng 85 T, p.m.. o

*From Flight, Mey 9, 1930.
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Constructional Features

PPN

In the notes whiéﬁ'foiiéﬁ;%ié:ﬁiédﬁét;aﬁhéype, .19, Hark
II1I, may be asbumed to be referred’ o, except. wheh othérwise
stated. The fUSélégaffsféLWéI&édNS%oelhtubé?strucfurelof normal .
Welqed construction. Thé forward cend terminates in an engine

late for the "Genet Major":105 hp.engine,” whilc at’ the rear is
. ‘. - ,;) . ,

carried the. biplane teil.- {Figs €)% “This. consists’ of two verticegl:

R

fins of welded steel tube,  two fudders of duralumin,. .and two tail:

- planes, -olso of duralunin construction to:whick:are hinged the .-
planes, 4 or, 3

duralumin elevator flops (Fig. 7). The control of the tall suri:.

faces is accomplished-as ‘shown in Figure 8.

' Th¢ rotor blades ere of mixed construction in that:the sin= .
gle spars of the rotor blades are: circular section stcel tubes,
1-3/4 Tnchies in diameter @nd 30 S.W.G., of high-tensile (T.5) steel
and the rotor blade ribs nrc of wood in the Mark ITa {experimen-
tal) aircrdfﬁ; but- it ‘is 1ikely that in the production type they

will be of durelumin. The covering of the blades is fabric,. out. the

leading cdge i€ cdverediwithrplYWood;;uﬁftohxhé.sparu(Fig. 2).

The ribs are‘verﬁﬁclosély,spaced (3 ine. ) oand aii ribs:are.prévided
with metol flanges swéated to thé tubular spar. In.addition evcfy
third rib‘is bolt€d3ﬁd¥the3spar (Fig. 10).. Owing to the close
spacing of ‘the ribs; theﬁload“tGWbefcarriedlby edch rib is.very -
small,*ana”théffactorfof safety provided. by the bolting of every.
third rib & in ﬁhé“neighborhobdféfZZO;u-‘wu‘u S
_.In the experimental airoraft (Mark IIn), the Totor spars

are attached to the hinges of the rotor 'Head by flanged couplings.
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These are.incorporated in. order to permit the-blades to be set -
at various angles of. incidence.so as to-determine the best dangle..

When that angle has veen. ascértalned in the Mark IIa aircraft,

ct

he rotors for the Mark III Willvhave»fheirfspars‘joined direct
to the Qiinged joints on the rotor head. . -

It may be.recollected that in his lécture to the Royal Aero-
nautioal.Society;_xecently, Senor de ia Ciervg referred to the
addition of anothez»hinge, ﬁerpendicular‘to'the first, allowing
the blades to . "overtake" each other, and that the freedom thus
given was the maximum which the blades could have without becon-
ing unstable, - -This hinging of the blades is shOWn:ig,Figure~1l.
It will be seen that the new rotor head consists-of a hollow
steel cone, to the top of which the check cables aré attached,
and of  the rotor head proper, which is a forging, running on
ball bearings, carrying the four lugs to which the spars of the
rotor blades are hinged, Each spar has o double hinge of which
the inner is horizontal and permits the blade to rise under the
action of the 1ift, while thé,outer_hinge pin is vertical and
permits the blade to swing slightly fore and oft -in the plane of
the blades,v,The moving parts of the rotor head are lubricated
by oil from the cqnical top, which forms the oil tank, and in
the side of which is the oil filler. cap. |

Those who. had an opportunity to examine closely the first - :
au%ogiro built in England may remember ﬁhat»oables, joining -one

blade to-the blades on each side of .it,. were fitted, and that
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small lead bobbins were placed-in.the. centers of these cables,
centrifugeal force swinging the bobbins outward and thereby put;
ting = eértdip amount of tension on the odblee.’ In the 1atest
version “the lead bobbing have been replaced by crank—armed damp~ )
ers mounted on the wing spars (Fig. 10). These dampers work
somewhat on the principle-of -the -ghock .absorbers used on motor
cars, and the friction between their.steelyplates and‘cork dises
can be adjusted-to give vwhatever stiffness is reqﬁired. The N
crank arms of the dampers are so-designed as to hqve_aAceftain
degiee’of'free‘movementiin a veitical plane, thus enabling them
to adju ast themselves to the rising and Ia»llﬂg of .the blades.
Owing ‘to' its ability to land very nearly vertically, the
utorlio calls for a Tather exceptional landing gear, with a traV~
el long enough to absorb the shock. The telescopic legs are at—‘
tached to the lower. spar of the fixed wing, and tWo otrutc above
fhe wing brace- the latter to the,fuselage_(Fige. 1 & 18) e“h”
landing gear has a very wide track, and the wheels are fitted wifh
Bendix orakes; so -that the aircraft can be brought to a sfand-
still with almost no Tun at all. | |
Hitherto one of the arguments against the autogiro has been
that; owing “t¢ the fact that the rotor continues to run and_to
give 1ift after the aircraft has come toﬂaxstendstill,Athefe is
risk‘ef‘%ﬁrniﬁg'oVer»on”the ground. . In fact, this has happened
oﬁ'mefe**h65 one occasioh.. A brake has now hoWever been fltted

by means of which the rotor: can be stOpped in a very short tlme
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and thus the risk of turning over should be materially decreased.
The Mark II1 autogiro -has a tare.weight of 930 pounds and the
§. of A. covers a gross weight.of 1400 pounds. The gasoline ca-
pacify is 18 gallonsgand the oil, 3% gallons. CruisingAat a
speed of 75 mipshs, .the consumption is approximately 6 gallons
per hour, so that the still air-range Is approximately 235 miles.
As regards perfoimanoe, the top speed.of the Mark 1la is
approximateiy 90 m.pshi, but by fcléaning up! the production. air-
craft it is estimated that this figure will be increased to at .
least 95 mepenne The aircraft is able to maintain horigzontal
flight at 25 mep.h., and the vertical descent reduces the landing
‘run to practically nothing. The take-off can be accomplished in
about 30 yards, and the climbing angle is 13 degrees. The initidi
rate of climb is 750‘feet per minute., With pilot only on board,;
the ceiling is 17,000 feet, and with full load the ceiling 1is
still 13,000 feet.

Characteristics

Diameter of rotors at rest 35 ft. O in. -
Diagonal span of rotors at rest . 35 " o ¢
Span of fixed planes : ac " 8 1"
Chord of fixed M a " g9
Length from propeller to fins 18 " 3 n
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Areas in-squaxe-feet: .. .

Tﬁo»fixed planes
.-Atlerons
Oblique-fins'»
Vertical fing: -
_ Rﬁdders;¢a
- Stabilizer-

- Elevator. - -

Four rotor blades - -

89.53; -

42.00
13.68

7.92
26.64 .
16,12
. 14.98
15,37
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Dia,35'0"
- 181 3"

~.

Areas in sqg.ft,
4 rotor blades
29,52

2 fixed planes
42,00
ailerons io,

obligue fins
vertical fias
rudders
tabilizer

FOH WM

330 Y 0o @

oo

el AV
U1 O 0D 3

}__I

105 np

"Genet = S1g1
Hajor" )
engine, A

Vs —
/7 s
/ //;i__ww_mmﬂl~w~ Fig.l

\\\<:j:// rent drawings
a

General arrang
the Cliexrva autogiro C.19, Mar




N.A.C.A. Aircraft Circular No.1l20 Figs.3,3,4,7,11,13.

Three-quarter front view of the autogiro, type C.189
Mark IIa. The engine is an Armstrong Siddeley
"Genet Major".
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the upper the elevator in the biplane
tail. For starting the rotor both can
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be tilted so as to deflect the slip-

stream on to the rotor blades.
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Fig.3 The autogiro land- Aot} o o

ing without a run. ; EHOB

Note that the aircraft is Wwrie0d

heading for the hangar. e P O
It pulled up a few feet Fig.4 In full
from the position in . — flight.

which it is shown in the
photograph, and still
some 20 yards or so from
the hangar.

Note the coning
angle of the
rotor blades.

Fig.12 The star-
board

‘ half of the land-
¥ ing gear. Note

the Bendix wheel

brakes.

-———

Fig.1l The rotor head. The wi
flange couplings of %
the spars will not be ]
incorporated in the produc-
tion type. Below is the
conical top of the head.
This serves as an o0il tank.j§
Note the filler cap on the . B
side. On the left,the blanki 3
for the rotor head. A
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tional detaile
_of the sutogiro: 1, a
wooden rib and its
attachment to tubular
epar of rotor blade. 3,
one of the dampers which
check the movement of
the rotor vanes in a
horisontal plane.
Details of the damper
are shown in 3, and the
method of mounting the
damper on the spar is
shown in 4. Details of
the forkends of the
rotor spars are illus-
trated in 5. 8, shows
the strut fitting on the
fixed wing.

Fig.9 The fixzed wing is

of wood construc-
tion. Details of wing
spar, wing ribs and
dihedral wing tip are
shown.

Sketch of fuselage constructional details
showing mounting for the biplane tail.

zjogf/mn 7o- Fig.8 How the
:f;.,’:fc‘,,_,,, tail Fig.5 HORIZONTAL Dkt 3
“rpItien gurfaces are E g e o //r
j controlled. The This dia-

lower plane is gram

. the stabilizer illustrates
and the upper the range
the elevator. of gliding

The lever on the angles claimed for the autogiro, which

Stobilizer
incidence fine
odjustmen?
contro/

£
G S
()

1/{1.- A left-hand side gives a wide choice of landing grounds
‘ v 2/ of the ocockpit from any particular point. The nearly
7 4 EA [ controls the vertical descent (indicated on the right
tilting for of the diagram) is particularly

ond elevaror in upyl
position. ¢

starting the rotor. interesting.




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11



