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NATIONAL ADVISORY COMMITTEE FOR AZRONAUTICS
AIRCRAFT CIRCULAR NO. 133

TYE HANRIOT H 431 MILITARY AIRPLANE. (FRENCH)*

A General Purpose Biplane

’

The }aarlot H 4 l was.deelgned teumeet the requ1rements
of tne French War Mlnlstry for general purpose alvplanes ~As
recently establlsnea tnese requlrements are as follows .

l Prov181on Lor the econom*oal t;alplnb of DllOtS by
having all the qualltles of an a;Iplane for advanoed tralnlng
ana the staanchnes of a stuntlnv alrplane also Ior practlce
1n pnotoaraphy,:~unnerj radlo and 81cna111 g5 110t11g w1th
dual control aﬁé night flyln?. : . o i |

3. Eese of pllotwnb, perfect 1neta11atlon'of eqﬁlnment
facilities for taxing off and landing.

% °Dual control wiin special ‘seats and seat-pack parachutes.
perfGC{*vigibilitv"from7b6th“ééaﬁsf3particuiarly*downwarda“rThe
obs server's cockplt st permlt the use of four different- equip-
ments, one at a’ time:

"a) Radié transmitting ‘and Teceiving instruments;

Pﬁotdg; aph camera £736 Wwith large field;- = .. ",

C)Jl.

@]

)
) Machine-gun cameTa;
)

o

Night-flying equipmeént.

*From a pamphlet issued by the manufacturers.
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4, Permaznent armament:
a) An 0.P.L. Pbomdb sight;
b) A Lewis twin machine gun on ring mount T.0.7 with
300 cartridges:
c) An S.T.Aé. sight suppori;
d) Apperatus for signalling with rockets.
5. Radius of action of 450 km (280 miles) in still air.
The airpiane carries fuel for 2.5 hours flight at full power.
The fuel tank can be emptied guickly, but is not protected.
Due to its good flight qualities, and in‘particular to its
easy contro}lability énd maneuverability, it can be used as a

training plene for preparing less experienced pilots for opera-

- ting military sirplanes (Figs. 1, 23 & 3).

Description
- 1ls Wings.- The wings have a positive stagger, duralumin

struts, and brace wires of high-resistance stcel. The wing
structure 1s composed of duralumin spars and ccmpression mem-
bers with steel brace wires. The ribs are wood. The ailerons
are controlled by cebles running over ball-bearing pulleys
(Figs. 4 &-5). The wing structure was approved by the French
Government February 4, 1838.

2. Fuselage.— The fuselage structure is rectangular and

composed of four tubular longerons of duralumin, with cross—

9]

ieces and uprights of the same maoterial. It is sheathed
O
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throughout its entive 1engtﬁswﬁfh‘duralumin‘plates which can be
quickly removed,-fhus'faciiiféting the upkeep of the airplane
and: the inetellation of the various equipments (Figs. 8, 7, 8

3. Lending gear.— This is focrmed oy two lateresl V struts.

The sandow shock absorbers can be readily exchanged (Fig. 10).

4, Té;;;gggigggg.n The tail surfaces are constructed of
duralumin with fabric'cdvering. Each empennage consists of a
fixed and a movable component (Fig. 11).' The stavilizer is
adjustable during flight (Figs. 12, 13 & 14) while the fin can
be adjusted on the ground.

5. Controls.— The elevator control is perfectly rigid,

being mounted on ball bearings with a ball-and-socket joint.
The rudder and aileron cables are perfectly flexible and run
over large grooved ball-bearing pulleys.

6. Power plant.— The H 431 i3 ejiipped with a 240 hp

Lorraine air-cooled engine. Other encines of similar char-
acteristics can be used. - The engine mouﬁt'is sﬁeet duraluwain
and is atteched to the front end of the fﬁéelage‘by'four ball-
end-socket joints (Figs. 15, 16 & 17). A fire extinguisher
and a starter are provided. |

7. qug§}~ The duralumin fuel tonks are placed in the
bottom of the fuseiagé'éﬁd cén be‘drdpped at the will of the
pilot. The fuel is supplicd by pump. The copper oil tank is

placed over the engine.
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Principal Characteristics of the H 431

The H 431 has exceptional flight characteristics, due to
the form of its wing structure. It is a remarkable glider;

Due to the shape of the wing profile, the large gap and stag-
ger, if has an aerodynamio efficiency of the first orderx. fhis
aasures great facility in tak-no off and 1and1ng and exceilent
behavior of tbe airplane. When flylng at low speed. The stagger
of the wings, the cutaways in the wings and tne relatlvely hlgh*
cabane afford a remc rkaolc visibility upward, forward and doWn~
ward.

The 240 hp Lorraine engiﬁe, which has demonsfrated its
religbility on commercial lines, has made”possible a Very com—
pact airplane. The ?ilot and observer can commuhicate orally
with each other. Its extreme compactﬁess, together with its
perfect balance and the efficacy of its controls, explains its
remarkable aptitude for stunt flying. It cen make the most
difficult and dangerous evolutions with impunity. ;ts:safety
has been demonetrated'by severe static tests. Lastly, its
equipment amply satisfies all exigencies.

| The H 431 is equipped with dual control. The spacious
observe 's cockpit enables the simultaneous installation of
radlo, photographic and nig ht flying equipment. The supports
for all the instruments ar e mounted permanently on the air-
plane and all.fqurlinstaLLatlons can be used during the same

flight.
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In short, the H 431 provides economically, in time of
peace, for the training of pilots and cbservers, while, in
time of war, its excellent equipment enables 1t to perform

all sorts of observation work of secondary impcrtance.

. -Characteristics = : '

Weight (equipped as a

training plane) . . 1370.5 kg 2800.94 1b.
‘Span of uppér,wing ) ,1 11.40 - m 37.40 ft.)
Span of 10W¢ering e 8.56 " 28.08 "
Over—all length - © o812 ( 26.64 "
Height . &30 10.83

hord bf uppeflwing' . - l.80." 5.91 "

Chord of lower wing ~ 1l.80 " 5.91 "
Wing'éap - _1'1A?é_ﬂ
Area of lower wing S 11.88 " (L 187.88 "
Total wing area I 30.24." ( 525.50
Area of stabilizer - “‘f . i_ 1-%4,"- 20.88 "
irea of elevator ;A“ 1.0 12.92 "
Area of fin ‘~ | ‘,_... C.Gél“ 7.43 "
Area of ruddef | A - ‘1;12’“ 12.06 "
Capacity of fuel tanks 200 liters 52.83 gal.

Capacity of oil tank 16 "

(
(
(
(
(
(
(
u(
Area of upper wing 18.36 m?® | ( 197.63 sq.f
(
(
(
(
(
(
(
( 4,33
(

Track gauge 1.92 m 8.3 ft.

~ ~—

R ~ ~—n ~—

p— — ~—
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Safety factors:

Flight case I 13
Flight case II 10
Flight case III o 4

- Flight case IV (inverted flight) 8.5.

Porfornﬁnceb of the Prototype

Altituce Climping time Horizontal spced at full throttle
Ground level 180 km/h  111.9 mi./hr.
500 m (1640 ft.) 3 min, 178 110.6
1000 4 (3381 " ) g . 176 109.4  n
3000 " (6562 " ) 13 " 175 108.7 y
Landing specd 85 kin/h (52.8 mi./nr.)
practical ceiling 4300 m (14110 ft.)
Theoretical.beiling 5300 m (17390 " )
Rédius of action 450 km( 280 mi.)

ArMameﬁt: 8 Lewis machine guns.
Equipment:
Fire prevention: Autoﬁatic extinguisher.
Navigation: Flight inéioatbr,.etc.'

I1luminaticn: Night-flving equirpment.
_ (<) J & L

Photographic: Large Tield f 26 and f 30 Labrely cameTas.

Radio: Sets 8 and R 7, etc. 100 km set with daumped waves.
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Table of Weights

EQUipmentJ Training With Rgdio With Armament

Cell - 468 kg 488 kg . .. 468 kg
= (1031.8 1b.) (1031L.8 1b.) .(1031 8. 1b.)
Power plent 388 kg 388 kg = 388. kg -
o . ( 855.4 1b.) ( 855.4 1b.) ( 855.4 1b.)

Fixed equipment 28.5 kg 38.5 kg 28.5 kg
( 82.8 1b.) ( 82.8 10.) ( 62.8 1%.)

General equipment 52 kg 53 kg 3 kg
) ( 114.8 1b.) ( 114.6 1o.) ( 114.6 1b.)

Special equipment ‘ 40.5 kg 58 kg

( 89.891m.) - (.127.87 1b.)

Weight of air-

plene empty 936.9 kg 977 kg .- - 994.5 kg
(2064.8 1b.) (2153.9 1b. ) (2193.5 1b.)
Personnel with < -~ 176 - kg . 176 kg 176 kg -
parachutes. ( 388 1b.) ( 388  1b.) ( 388  1v.)
Fuel c 144 kg 144 kg 144 kg -
. . . (317.5 1b.) ( 317.5 1b.) ( 317.5 1b.)
0il _ : 4 kg 14 kg 14 kg -
( 30.9 1b.s) ( 30.9 1b.) ( 30.9 1b.) -
Munitions ‘ 33 kg -
‘ L : ( 48.5 1%v.)
Alrplane in )
flying order 1270.5 kg 1311.0 kg 1350.5 kg

(2801.0 1b.) (2820.3 1b.)  (2977.4 1%.)

Permenently Installed Instruments on tae H 431

fucl~p1p sure gauge 2 fuel-level gauges’
oil-pressure 1ndlcntor 2 switches

oil thermometer 1 Viet starter
revolution counter 1 automatic extinguisher

A

Ingtruments for which supports arc provided and Waich
can be rurnished. on a scparate invoice for the equipment of
messenger (liaison) airplanes.

1 0.P.L. sight with battery and Thcostat or large Chrdtien
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sachine gun camera,
coupasscs,

Philippe drirt meter,
map holders,

clocks, -

speed indicctor,
flight-control ianstrument,
rear-view nmirror,

starting magneto,

machine gun mount,
altimeters, photographic camera,
inclinometers, . radio gets,

night-flying equipment (navigation lights, lamps,

Do Q9 00 0 LV
DO

storage botteries and wiring).

Improvémonts of the Hanriot 431 Airplane*

The Lorraine-Hanriot Cdmpany has resuqu the study of the
th—plaée'military H 431, a general-purpose airplane Which it
expects to manufacture in quantity. This study has resulted
in numerous impro%ements in-détails,-such as the axleless
1ahding'gear, the shoe Withfoléopncumatio shock absorber instecad
of the conventional tail skid, -stabilizer adjustable during
flight, hcight of rudder bar adjustoble én the ground, etc. The
installation of the equipment has also been improved. All these
imﬁrovements aTe indicated Ey the dfaﬁings and the accompanying
legends.

Figs. 16-17. Engine support.- Figure 16 shows the engine

support, consisting of a sheet-metal rihg provided with four
reinforccd arms which are affached to the cnds of the fuselage
longerons. The engine is bolted to a ring wnich forms an l
obligue cut in the cone of the ehgine support.' The arms are

thereforc of unequal length. The effoct of this arrangement

*From L'Aéroncutique," October, 1930.
que, ’
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is to deflect the nose of the énginé so as to offset the
turning noment (torque), without affecting- the drift. It

only remains to make a slight adjustment of-the drift. The

engine compartment is closed by two side doors-which-afford .-

accéss to the aifferént parts of the engine. The engine
support is very strong. - It is simpler ‘than the tubular ~ ' .-
suppoTt, because it does no% have special joints, but simply -
sheet-mnctal gussets attached 4o +the framework. Its shape
enables it t6° serve also ééid1éowiing;
Figure 17 shove the details of one-of the corners of

the engine support.  'Since the- drawing was made during the

installation, the exhaust orifice’ is closed by a reg. Note
the gusset’ ot the dorner bf~fhé*fuse1age'and the ¢ut in the
U drm of the'engine support. o L sy

Figure 8 shows How the front laading-zear strut is
hinged to the fuselage: The landing gear consists .of two
entircly indcpendent parts. Each part consists of a lateral
panel hinged to the side of the fuselage and of & bent axle
hinged to the center of thc fuselage. - The latersl poncél has
the form of a V With the point down. The froht‘Struf'(Fig;%
10) consists of two tubes between which the axle moves. - The
latter is connectcd with » Hanfiot oleopneumatic shock
absorber and is guided betweén the ‘two tubes of the strut.

The whold systen is ensily zdjusted.
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Figure 18 shows the tail skid in the form of a box girder
of great rigidity. 1Its rear end (Fig. 19) carries o spherical
cap of.special steel attached to its lower side at four points
forming a square. When this cap becomesvworn, it can-be given
2, quarter—turn thus exposihg another éide to wear and corre-
spondingly lengthening the life of the skid. The cap, more-
over, is easily replaced. The upper side of" the skid'oarfics
Jugs for attaching an oleopneumatic snock absorbef similar to
those of the landing gear. The rod of the shock ebsorber is
located inside the stern tube. The base of the triangular
skid,forms a fork, the branches of which are bolted to the
fuseloge loungerons. In case of injury,'the skid can be re-~
placed by means of these bolts without disturbing the fuselage.

The oleopneumatic shock absorber has an oil chamber and
an alr chasber separated by a valve. This valve is lifted
from its seat by the effect of a shock and allows the passage
of the oil, which comprésses the air in the second chamber.
After the shock, the compressed air forces the oil back, and
the valve returns to its seat, lcaving only 2 small central
opening for the pessage of the oil énd thus retarding its
return.

A Temarkable characteristic of the H 431 is the facility
With which 2ll its parts can be inspccted. Both sides'of the

fusclage are sheathBed with duralumin pancls, all turaing
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bn'fixedihingés'éituated'ﬁearuthé:upper iongerons. The fuse—
Tage con fﬁérefdfe'bé‘iﬁébecféd?ﬁfr6mvthé oﬁtsiééﬁ“frdm one
end’ to:+the other.® The phﬁélé;”béing‘hiﬁééa ﬁha not‘detaChéb1e,
remain 6ﬁ'thé'fﬁséidéeldﬁring.%%é*ihspebtibﬁ“éﬁd are therefore
“not’ cxpoch t6° the Tisk of deterlor,tlo ffom'béingtleft bn fhe
ground. Lo lrney DU Lilien Coad vi e uni '
"‘?igﬁreiié 5hows the stabilizer—contrdl mébﬁéﬁismi'from

'1éf%5£b”riéhéj}tﬁe”piiét'é wheel, the obsorver! ' wheel and thc
eccentrici The H 431" 1b’é'éehéféﬁlpuf%oséréﬁfplane caphble of

performing six different seérvides with' Gorresponding 1y dlffercﬁt

I"")

loads and %$rins.” For fhié'redsbn'it“i} prov ided With a stmbl-

1izéi’tﬁat¢één$bé”&d4ﬁétéo dur¢1v f11hqt from the pllot‘s seat

by a wioel actusting a rigid control rod With” g nluge joint.
The movenents of “the wheel are instiﬁétivé;'ﬁhaf’ié“to say the

pilot pushes the upper edge forward to maké the alrplane nose—

[¢]

N

neavy atd pullseit OaékW£fd'toiﬁfﬁe'tﬁe;oréf%'tgil;héa§§. Fron
the observer's cockpit the stablllzor ig ot tr ii Jiﬁf ﬁééns'of
a Wheel perpendicular to the pilot&s viaeel fnu which;can be.

- operated elther from the side of thé coclfn1 or ir0m the out—
side on the ground. A mechanic cen also place the control,
before the departurc, in the position corresponding to the
correct trim for thc mission to be accomplished. The trons-—

mission is effected thrcugh a series of tubes connected by

hinged joints. It can thus follow the taopering shape of the
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fuselage and dispense with special devices while retaining great
ease of operation. It actuatéé an éndless screw which controls
a pinion integfal,With tWerccentrics, the latter being hinged
to the front spar of the stabilizer which they move up or down.
‘There is no play, so that the effect is immediate and, because
of the rigidity, the stébiliéer acquires no vibration.

Each rudder bar of thé‘dual Contgol}(Fig. 20) consists of
a double crank,iwhose'axis carries a pinicn Whichfis_controlied
by an endless screw. The latter terminétes in o key, by
turning which the pilot can ele&até-qr depress the cranks at
will and thus adjust them to the 1engfh‘of his legs.

The framework of both the stabilizer and elevator (Fig. 11)
consists of U—section ribs mounted on réotangular and iound
tubes, thus affording great strength and lightness. The hinges
have Pall bearings.

Figure 3 shows the annular cdwling of the "Migar" type
of the Lorraine-Hanriot H 431.

Translation by Dwight M. Miner, -

National Adviscry Committee
for Aeronautics.
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Span of upper wing
11.40 m (37.40 ft.)
Span of lower wing
8.56 m (28.08 ft.)
Over-all length
8.12 m (26.64 ft.)
Height
3.30 m (10.83 f@.)

Areas:
Upper win
18.36 m® %197.62 sq.ft.
lower wing
11.88 m® (137.88 sq.ft.)
Total )
30.24 m® (335.50 sq.ft.

Lorraine TR ’
"Migar"
240 hp
engine

Fig.l General arrangement drawings of the Hanriot H.431
general purpose airplane.
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Fig.2 Three-quarter front view of the Lorraine-Hanriot H-431
general purpose military biplane with the Lorraine
iMizar® 240 hp air cooled engine.

Token from L'oéronautique (October [330

Fig.3 Side view of the Lorraine-
Hanriot H-431 showing the
annular cowling of the "Mizar"

type.
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