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THE DEWOITINE D.332 COMMERCIAL AIRPLANE (FRENCH)*
A Three~Engine All-HMetal Low-Wing Monoplane

By Maurice Victor
INTRODUCTION

The Dewoitine D.332, which Doret has just finished
and which is making its official performances at the Serv-
ice Technique, was derived from the long-distance airplane
D 33 "Trait-d!'Union", present holder of the world's speed
record for 10,000 km (6,214 miles) with a mean of 150 km/h
(93.2 ml./hr. . The aerodynamic characteristics of the
wing and the general form are nearly  the same. There were
simply added two lateral engines; the landing gear was mod-
ified; and the fuselage was enlarged so as to provide for
a comfortable cabin. The construction is like that of the
"Trait-d!'Union": a monospar wing with stressed leading
edge and a semimonocoque fuselage.

Dewoitine and his engineer Vautier have produced an
airplane which appears to be one of our best commercial
airplanes. It may even be claimed that the performances
of this airplane equal those accorded (perhaps too gener-
ously) to American airplanes. We do not know whether
("everything else being equal" from the viewpoints of safe~
ty and confort) the disposition of the engines and of the
pilots! cabin does not tip the scales in favor of Dewoitine,
which will certainly be the case within a few months, when
the second D,332 will mako its tests This airplane will
have a retractable landing gear which will effect a net
gain of 30 to 40 km (19 to 25 miles) per hour over the max~-
imum speed with the conventional landing gear. The D,332
will then make 340 km (211 miles) per hour with a range of
2,000 km (1,243 miles).,

This airplane has been ordered by tho Air-Orient for
use on the France - Indo-Chlna 11ne.' It is interesting to

*From Les Ailes, September 7, 1933,
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compare the performances required by the contract, those
entailing rejection, and those actually realized.

“Flight with.either engine ‘stopped,.~ Ceiling required,
2,500 m (8,200 ft.); entailing reJectlcn, 2,250 m (7,380
ft,); realized, 3, 5oo m (11,480 fta.).

Cruising speed with 55:percent of the pdgggin Regquired,
220 kn/h (136.7 mi./hr.); rejection, 212 km/h (131.7 mi./
hr.); realigzed, 250 km/h (155 3 ml./hr ).

The above perfornances were attained with a load ex~
ceedldg the stlpulated load by 100 kg (290 1b ).

For comparlson the cruising speed of the D. 352 at-
tained according to the rules of the S.T. Aé., ‘that is,
with 80 percent of the power, reached 280 km/ﬁ (174 m_./
hr.)'o ; . . B

The controllability is very-good. Prom the viewpoint
of safety, it may be.-stated ‘that guite recently Doret flew
‘horigzontally for an hour with this airplane with the right-
hand engine stopped, followed by & similar fllght for an
hour with the left-hand englne stopped :

.DESCRIPTION

Wing

- Low monoplane wing of large aspect ratio and tapering
plan form with nearly elliptical tips. - With an aspect
ratio of 8.8, the fineness ratio (L/D) reaches 26,5,
-Normal 1ift; very small drag. Fineness ratio of whole
airplane, 15. This ratio is practically uniform through-
out a large range of angles of attack. Wing sections very
-carefully designed to improve the efficiency and reduce
the torsion to a minimum. Chord at the’ fuselage, 4.5 m
(14.76 £t.); at tip, 2.25. w (7.38 ft.); thickness at fuse-
lage, 0.7 m (2,3 ft.,); at tip, 0.15 m: (o 49 ft,.). :

Construction.— Honospar with- stressed. leading edge.
The tips. of the ribs form a2 box.which also. increases the’
strength. The spar is divided into six secticns in addi-
tion to the central section, which is integral with the
fuselage and terminates at-the sides-of the latter. Eath




half-wing therefore consists of -three sections. in the di-
rection of the span. The 1ead13g and trailing edges are
divided in the same way. . . .m,¢x~ :

; The spar, located at one uDlrd of tne chord from tne
front, has wide duralumin flaages w1th a. maxlmum thick
ness of 3 ecm (1,18 in. ), both the width. and the thlckness
dlmlnishlng along the span accordlng to tpe variatlon 1n ;
the bending moments. . Box upr;ghts 1orm1pg braces; obllque
bars- re;nforced by "omegas.“ The flanges are 601ned at.
different points by special steel and. duralamln flttlngs.
Such a joint transmits stresses of the order of 100 OOO g
(220 460 1b.).

The leadlng edge con51sts of box formers W1th longl-
~tudinal stringers and an auxiliary spar.at the. extreme‘_
front. It is covered by "vedal™ (dural protected by . a
layer of pure alumlnum). It is 301ned to the main spar Q,
by contlnuous hinges with p1ano-w1re hlnge plns

The traillng edbe is s1m11ar1y constructed ‘ lt ter-:
.mlnates at the.rear in an auxiliary- spar, to Whlch are
hlnged tne ailerons and the fixed central port1ons of the
trailing edge. The tllckness of the coverlng varies ac-t
cording to the stresses, but :is .never less. than Oe 5 mm.
(0 OKJ lno)'o . . :

Each alleron s dlvwded 1nto tbree parts,-ln order to
permit. deformations of the. wing without: being too hard on
‘the controls. The lattcr are rigld and consist of tnree
horns and three. rods on the top of the wing.: .. -

Fuselage

This has a maximum section 1.7 m (5.58 Ft.) wide and
2 m (6456 ft.).high, It is divided into three:-.separable
parts. Vorwa d,. ‘the . control caoln and radio- stat10n° bag-
gage compartment of O 7 m3 (24 72 ‘cu.ft.) ‘under 0il’ tanb.
of . central .engine, rmmed1atel3 following and aft of tae_i
_.wing.spar. is the central .part with the passenger cabln and

n'.lavatorles. Its length is about 6.5 m (21,3 ft. Y. LAt the

“rear end of the fuselage, a oangaee compartment of 2. m3_f
(7046 cuefts.) ‘with entrance door on the right, a door coms
munlcatlng w1th the lavatories,. and a door 1n the rear
wall for 1nspect1ng the controls.

The location of the wing spar between the control
cabin and passenger cabin makes it possible to give the
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latter‘the whole height of the fuéelage. . *gf

.. Construction,- Semlmonocoqve the- four main longer~
ons, -Iongitudinal strlnger ‘pulkheads, aud -Intermediate
transverse frames;”’ vedal coverlng.' Inthe vicinity of the
cabln, ‘the whole s+rucbure is concearcd bf a coverlng of -
plywood. ‘The top is stightly rounded, In' “order not ito -

obstruct’ “the view, “the dlagonal bra01ng cons1sts of small

round - w1res. “There: are two rows of four: comfortwble )
chairs w1th-ad3ustable backs, transformabFe 11to reclln-"j

“$ng-chairs or ‘evon into couches. Zach pagscnger has a-

small folding table and separate ventilatiom. -

Control cabrn.— ‘The cabin for “the ‘erew i separatnd
from -the passenger “abin by a partition forming an upward
extesscon ofthie main-wing spar. The ¢overing of the Lead—

- edgaet be1ng~e11m1nated ‘the radio- (botn sendlng and’ ree~
ce1v1ng) and’, on’ occasion’ also the mechanic, -can sit “on.
the wing spar, In front: two seats abreast for the pl—‘
15ts with ‘ddal control; wheel for operatl g thé ailerons,
chain tré@nsmiss 1on°"cenural board with fwel controls.

The three englnes can be operated 1nuereﬁdently, or simul~
taneouslv,'oy means of a clutch, by the throttle lever of
the ‘central  engine, ‘On theé left, a “swdll whdel: for opcr—'
ating the Flettner servo-rudder; on the right, Yeat T e g~
lator; in the center, auxlllary brake control lever (o0il),

‘thé normal. control ‘béing by air, by méans: Of ‘a small lever

on the™ whcel. ~In addition to ‘the ordinary 1nstruments,
thcre is a gyrorector, two flight coantrols, & precidion:
altimeter, a &rift meter, and a barograph. ' The whole roof
of the control cabin can be quickly rcmoved to facilitate
exit. 4 door communicates'witﬁfthe passenger cabin. ZElcec~
tric installation for night flying; landizg searchlight
retractab;e 1nto tho bot om of tnc fLselﬂgo.*”' T
Control surfaces.~ Convent1onal ta11 surfaces of nore
mal- aspect ratio. Fln ‘hinged - to sternpost"stabl‘lzer ad-

Jus table in fllght by means- - of- screws at the’ poznts of ate-

tachment of “the Tear braC1ng ‘struts, the forward strutS'?

5be1ng fixeds ‘Fo elevator compensat*on. . The: Wlettner ‘56T Vo~

rudder: automatlcallx compensates ordinary’ strcssos. " Byits

'regulatlon it is Doss1ble to counoerbalanco tac &1ssym£ot—

ricdl-“$tressés duc ‘to' tho stonping ‘of ong of the 1atoral
cngines. Metal spars and ‘Tibs with vodal ‘Eoverings -

. . . . -
- e N o PRSP,
PR OUE T . LA 45
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Power. Flant . .

The cngines are of the Hispano-Suiza 9 V radial air-
cooled type with nine cylinders of 155.6 mm (6.13 ‘in.)
bore, 174.,7 mm (6.88 in.) stroke, and 29.18 liters (1,780,.7
cue.in.) piston displacement. Compression ratio, 5.3; rat-
ed power, 575 hp. at 1,900 r.peme; 650 hp. power equiva-
lenty three Hispano-Solex carburetors; two Sciantilla mag-
netoses Weight empty, 390 kg (860 1b,.); length 1.23 m (4
fto); diameter with N.A.C.A. cowling, le4 m (4.6 ft.).
Engine bearers of chrome-nickel tubing with large ribs ro=
inforcing the welded joints; mounted on "silent-blocks."
Rigid controls; Viet starter; Levy fire extinguishers;
"stop-fire" hand extinguishers in passenger cabin. Circu-
lar exhaust manifold with exhaust pipe oa the right-hand
side, Two-blade Levasseur propellers rotating to the,
right., Three fuel tanks with a total capacity of "3,2C0
liters (845 gallons). MThose for the lateral engines are
installed behind the main spar; the one for the central
engine, in front of tke control cabin. Fuel drained dby.
gravity by tube extending behind wings There is no guick-
dumping device, due to danger from the fuel vapors.

Threc oil tanks, each holding 85 litoers (22.5 gallons)
arc instailed bchind the firc wall,

Landing Goéar

Wide track of 6.6 m (21,65 ft.) with independent
wheels having tires 1,630 by 365 mm (64,17 by 14037 in,).
Under each engine nacelle there is an elektron fork hinged
to the lower flange of the wing spar. This fork guides.
two liessier oil brakes balanced and terminated by two bear-
ings .on which is mounted .the axle for the wheel. . 4 rod
joins the ¢éngine beayer to the ond of this fork in order
to absordb .the rgecqily The whole is‘enclosed in.a fairing,.
Maximum width, 0.7 m (2.3 ft.); hoight, 1,1 m (3,6 fte)e

' [ - 3 :, . )

The second airplane, nqw under constriction, will
have:.a retractable landing gdar, The same device will bo
retained for accomplishing this result, but the point of
articulation of the fork will bo slightly advanced, so. .
that the wheel, when retracted, will embed itself in ‘the
wing.and enginc cowling. '

+The -tail wheel has.an olco-puncumatic shoclz absorber
end a swiveling fork. - o
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CHARACTERISTICS

Dimensions:

Span | 22,00 m
Length 18.95 "
Height ‘ 5,45 "
Wing area 96 m=
Aspect ratio 8.8

Weights:

Airplane without

power plant 3,170
Engines 1,740
Cabin equipment 360
Airplane empty 5,270
Fuel 2,020
01l 180
Radio, goniometer,
and electric equipment 175
Instruments 40
Tools o 80
Camping outfit 50
Food and drugs 20
Water supply 35
Crew 270
Passengers 800

Freight 400

95.14
62,17
17.88

1,033433

6,988.65
3,836.04
793.66
11,618,35
4,453,33

396.83

385,81
88.18
176437
110.23
44,09
77416
595,25
1,763.70

38l.85

1b.

i}
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Weights (contd.):
Useful load 4,070 kg 8,972.80 1b.
Total weight 9,340 " 20,591.15 "

Performances:

Maximum speed 300 km/h 186 mi./hr.
Cruising speed (at
55% of normal power) 250 " 155
Landing speed, full load 100 K 62 "
Climd to 3,000 m 1l min, 20 sec.
( 9,843 ft,) 4
Climb to 4,000 m B A 30 M
(13,123 ft.)
Climb to 5,000 m 25 " 40 "
o (16,404 ft.)
Clinmdb to 6,000 m 41 0 o "
: (19,685 ft.)
Theoretical ceiling 6,500 m 21,325 ft.
Range 2,000 _km 1,243 miles

Ceiling with one engine
stopped ' 3,500 " 11,483 ft.

Speed with one engine ,
" stopped 220 xm/h 136.7 ni./hr.

Fuol consumption'per , '
hp./hr. 0.235 kg 0.518 1b,

0il consumption per
hp./hr. 0.0065 0.0143 "



8 N.A.C.A. Aircraft Circular No, 185

s te

LEGENDS AND DESCRIPTION OF ILLUSTRATIONS*

- FIGURE le.-General assembly drawing and characterise
tics of the D332+ The wing is in six parts, numbered
.from 2 to:7, .The seventh part (1) is integral-with the
fuselage, F, false spar. The two dot-hatched trapezoids
are the two lateral fuel tanks, near which are the luvggage
holds. Span, 29 m (95,14 ft.); length, 18,95 m (62,17 ft.);
height,. 545 m (17,88 ft.); wing area, 96 m? (1,033.33
s8qaft, )o

: PIGURE 2.-Front view of the D,33%2-in flight.
"FIGURE 3.-Front view of the D,332 airplang....

FIGURE 4.,~Three=quarter view of the DeW01t1ne D 582
in flight. Ll o

FIGURE 5;-Cabingﬁlooking aft., Hote the very long win-
dows.. The over-all dimensions of the cabin are: length,
5¢9 m (19,36 ft.); width, 1.5 m (4.92 ft.); height, in
center, 1.95 m (6.4 ft.) forward and 1,75 m (5.74 ft.) aft,
The cabin is designed for 8 passengers.. 4 sliding window
of Triplex glass 5 mm (0¢2 in.) thick is beside each seat.
The windows have a minimum height of Q.4 m (1.31 ft.).and
a length of 046 m (2.0 ft.). The airplane has two emergen—
cy exit panels, one of which is an upper trapdoor giving
access to the pilot's compartment. The equipment was spe-
cially designed for comfort on account of the length of the
flighis,Asome 0f which are made by night., o :

FIGURE b.~Close-up three-quarter front view of the
D.332, . ‘

FIGURE 7.-Characteristic polars-of the D4332, obtaincd
in wind tunnel. Left: polars of wing-tip section. ~Right:
polars of wing alone (continuous lines) and of corplete
alrplano (dotted llnes\. N Co

A 17‘IGU’RE 8.-The structure of the cabdbin near the front
bulkhead. 4As usual, the structure consiststof. box frames
and stringers. Instead of using thick bulkheadsg-at,short
intervals to eliminate bracing, a2 solution which does not
allow of very wide windows, it was thought preferable to.
place as thin bulkheads as possible far apart from each
other, so as to make provision for long bays. 3Bracing
wires, which are then indispensable, are used in great num-
ber,

*From L'Aéronautique, October 1933, pp. 219-226; except fig~
ures 3 and 6, which were taken from manufacturer's cat-
alog. .
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FIGURE 9.~A ventilation panel., Some of these panels
have  negative, others positive, pressure to maintain air
01rcu1at10n in the cabin, ' ' :

FIGURE 10,~-The weldecd steccl-tube armchalrs have tilte.
ing backs, adjustable headrests, and extonsible foot rests,.

FIGURE ll.~Interior view of the leading edge of -the
wing. The leading edge is stiffened internally bdPy a sem-
icircular section and externally by 2 profile strip. The
ribs are. cross-braced whlch 1ncreases the strengtn of .the
_structure.,A- e

nlnges for connection with another wing portion arc.
provided along the outline of the cross soction and a fork
Joint at the tip of the leading cdgo. Thesc platcs scrve
as a covering only, the main stress being taken by the
fork joint. ‘ R :

~FPIGURE 12.-Wing structure near the point of attach-
-mont to the center portion. The covering is sccurcd %o
the spar by hinges.. ‘The hinge element, onr which are mount-
ed the box memters of the leading and trailing edges, :is .
always secured to the spar by "Parker" screws. ' Below is:
shown a detail of ,intersection of longitudinal stringers.
with the -rib flanges . and connection of the 1atter, by gus—
“set platus, with the bracing tubes.: : AR

FIGUﬁ“ 13.—Port10n of the horizontal tall surfaces.
Bach elevator is controlled at the center of its. span. - -
The attachment points of the joint coqnectlng the hinge.-
axes ‘are shown in the flburc.

FIGURB l4,-Landing-gear unit. The conunection points,
numbered 1, 2, and 3 are shown again in the partly cut-out
general: assemblv drawing of tne landln gear and engine .
-bearer., - I

FIGURE 15.~ Diagrammatic drawing of the Messier -brake
system of the D.332. Legend: — = stiff 3/5 tubes;.
————stiff 5/7. tuoos-u-,---<flexible pipes. The fork-
type Me331er landing gear of théfD.Ssz hes a rigid frame
secured to the =zirplane by forks, the gear sliding into-
this frame, The telescopic unit which carries. the wheel
is connected with the rigid unit by two Messier shock-
absorbing struts working in simple compression. - The laand-
ing bending stresses are completely absorbed by -the tele-
scopic rods. . The rigid frame has two special steel tubes
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(t)7enclosed -in a-magnesium-alloy slc¢eve. At the lower
endiaf.-the two tubes.are brass.slide bars and a loop. for -
attachment of the bracing tube T. "4t the upper end arc:
connections with the airplane structurc. The movable unit
has 'an axle :carrying the wheel, two slidec bars t!' and
conponents conneccting the axle to the two slide bars.-
The landing gecar is in contact with the wing attachment
fittings I - through.the intermcdiary:-of sphdérical bear-
ingsy on the ‘one hand, and on.the other, with the agxlec at«
tachment. fittings.  Compression stresscs are thus direct--
1y ‘transmitted by ‘the wheel to the . .landing gecar, which-
transfers them to the wing structure. Thc great stiff-
ness of the whole unit results in perfect guiding and slid-
ing ‘in~all ‘landing positionse. .The finger {p) - supports
the-rear-fairing, and-the tibe (e) permits bolancing the
pressures  betwecn the two shock absorberss The D,332 is -
equipped with disk vhcels mountcd on roller bearings. . The
Messier brakes, with drums hoaving a diamcter of 60-cm
(2346 in,) are opcratcd by a hydraulic pump systom such
as-used on all hcavy~load carriers. The coatrol unit com=—
prises the well=known Messier broke equalizer., By means

-0f a-pneumatic-transmission, operated from the control

wheel, a very gradual braking action is exerted without -
any effort by the pilet. V, wheel; L, control lever of
distribution wvalve :8; .arrow A, compressed air intake. .
{(Viet compressor); D, expansion chamber; P, rod connect-
ing with rudder bar; R, egualizer; H aud H!, hydraulic-
pumps; A and A', feeders; r ard r', jpressure tanks; I,
manometer, F is an.emergency brake operated by hand and
working -without equalizer.. ¥ operates: the oil pump p,
which délivers 0il to-the intermediate unit J,  directly.
connected with the wheel piping, without passing through -
the Dumps.

FIGURE 16.~Left: method of seouflng tne-coﬁorlog of
the: 1ead1ng edge., The metal strlps are arranzed longitu-
dinally. Center: connection of two spar sections by:fork

joints. Right: trailin -edge bOXe

FIGURE 17.-Landing-gear falrlng of " the Dew01t1ne 332¢
The top and center drawing. illustrates- the assenbly of-
three main .elements of a wheel fairing.. The small: door.:
pernits "easy..inspection of: the rear portion of the box
which is teadily" access1ble and is- 1ntenaed to house the.

mechaﬂlcs' tools.

The draw1ngs below, gtoﬁpe&,around the general assem~
bly drawiag of the landing. gear—engine assenbly, represent
the dismantled elements of the fairing and of the landing-
gear bracing.
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The general assemblv drawing includés tne follow1ng
items: 1, 2 and 3, joints; A, 2, C and D, - demountable
elements; xx, yy and zz, design ate the 11ne~ “of assembly
of these elements by hinges (o, intersection of xxz with
¥¥). These references recur in the detailed drawings.
There are two fairings, A,

The forward portion (C) comprises two parts connected

. along. zz. ~fter. rémoving the piano wire- zz, each of

‘‘these parts can be pivoted ‘about its ax1s' X%, thus com~ "
pletely exp031ng ‘the Wneel. T .o

FIGURE 18, —Welght distribution ‘of -the D.332, This - 7
tyne of document is given to usg for the first time., In -
addition to the actual value“of a very detdiled load" spec-
1f1cat10n, it is 1nterest1nv'tq emph631ze the unusnally "
small d1splacement of the csg.; from its initial ‘position
Gi, at the beginning of the flight, to the final position
(u) at the end of the journey.. It is also interesting to
note the position of the centers of ‘gravity of tue 1nd1~ '
vidual parts, nuabered Irom 1l to 25, ‘The ‘weilghts are giveén
in kllobrams.” The axes Qx“ and Oy ' are measurecd in me-"
terS.

. 1. Fropeller, 57 (kg X 2.,20462 = 1be); '

2. Center caglno + 011 + W,A,C.A. cowling: 427.57 +

' 6 + '12.8 = 446 37 kg; : ' o

‘3. Engine- oearer,'cowlvng, and exhaust, 44.6 kg3

4, Oil tank: 8.07 + 60 = 68.07 kg;' :

5. Freight in forward hold, 140 kg;

8¢ Central tank + fuel: 42.1 + 660= 702 1 Lg,

7. Two propellers, 114 kg;

8. Two ehglhes + 0il + ¥.A.C.A, cowlln 844. 64 +

12 + 25.6 = 882.24 kg; ' :

9. Instruments and electrical equ1pment° 38,6 +° 40 =

7846 kg; ‘
" 10, 'Eng;ne bearers, cowlings, and exhaust pipes,
Ny 137,07 kg; ~

1l. Two oil tanks + oil: 15.59 + 120 = 135.59 kg:-
12. Crew, 270 Iig

13. Starter, accessorles and fuel pipes, 171.44 lg;
" 14, Radio, 135,9 kz;

15, Landing gear and fairings, 619.7 kg;

16. Complete wing, 1,377 kg; .

17, Tools and mooring equ1pwent 130 kg,

18. Freight in the wing compartments, 370 kg;

19,  Fuel, 1, 360 kgs.

20.”‘Fuselage and ‘controls + equlpmert' 865.75 + 365.84 =

1,231.59 kg;
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.- Bl :Fassengers and provisions, €696.1 kgj.
_ﬂyzzngPrelvht in the rear hold, 50 kg}
s .23s- -Horizontal. tail uurfaces, 85,8 kg;’
iede -Vertical tail, surfaces, 27. 45‘k A
25.. - Tail wheel .and. support 25,38 kg.f"

The total weight of the fully loaded airplane is

. 9,355 kg (20,626 1b.), 8,856 kg (19,524 1b.) on .the wheels

and 500 Xg (1,102 lb. ) on the tail skid in the position of
flight, against 8,667 kg (19,107 1b.) and 689 lg (1,519 1b.),
respectively, with the tail on the ground, AL the end of
the flight, when the airplane is empty of all consumable *
and dumpable load, it weighs only 7,156 kg (15,778 1b.).
Yet -the 9051t10n of .the c.ge. changes only from 34 porcent
0L, the w1n* chord at the hcglnnlng of the flignt, to 37 .
percert at the .end. Practically, this is not felt at’ tne
pilot's post an@ the stabilizer does not need to be ad- ~
1ugted. ; ‘ ' .

'mA gtrlklns exanpxe 111ustrates tbe excellent stabll—
H1uy of this airplane. -On the return fron nuDSLa,'tne pas-
sen“ers left the alrplane at the Bourget alrﬁort and the
D.332 started on a new flight with onl t'essrs. Doret,
Vautier, .and two mechanics. :'The cabin yas enpty, but the
front hold was over]oaded v1tn lug gagc.' IrreSpectlve of

this fact, no adjustment of the stabilizer was required
and;§h¢~st7c} forces scarcecly varied, according to i{ir. Doret.

FIGURE 19.-Fusclage arraagement. The fuselagé is in,
three sections, their -connecting points being reprdsonted
by black dots. The front section carrics, at R, the oil
tanlk of ‘the .forward cngine. Below this tank is a luggage
hold S, of 0.7 m® (24.72 cu.ft.). Yozt comes tho pilots!
.compartment, with dval controls and thec radio. compartment
(crew of four). Thc centor scction - (6. m by 1.5 m by 1,75
m) (1947 .by 4.9 by 5.7 ft.) is given.up entirely to.the '
pa;seneers. For long flights it has 8 comfortablc chairs
which may be. extended The rear portlon has a luggage hold
St of 2 mS.

FIGURE 20.~Attachmont fittings of tho right engire
bearer to the leading cdgo.of the wing (ivscla; side).
Therce is shown the lcedllr Od50 stiffening. plato and the
welded steel fitting for tne JOlnt., The support of the
fairing.is on top. o . T

. . FIGURE-21,~Lower .end of. fully compressed shock~uosoro-
1n? leg arv :d wheel hub. -

JEAPENR
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*

.. FPIGURE 22.-Lower left joint of the left-engine bearer
and lower right joint of the same bearer. The. Joint is -
shown in the same position as in the above general’ draw-
ing. ‘'The engine bearer is of aatogenoasly welded steel
tubes. ‘

'FIGURE 23.-Top view, looking forvard, a dupalumin - -
wheel fairing, the rear portion forming a luggage hold,
Its bulkneads aré shown 1n the draW1rg. ' SRR

.FIGURE 24.-Assemb1y of left landing gear and envlne
bearer seen from the rear. The fork is represented as. . .
~completely compressed. The tube which passes-diagonally -
through the wall of the fork box, counects thc upper cham-
bers-of the shock absorber and balances the pressure in
the two shock~absorbing legs. ‘ SR

FIGURE 25,.,~Fuel circulation. The %total capacity of
the three tanks is 3,200 liters (845.3 gallons). One of
the tanks is located in'the fuselago between the:center

engine and the pilots' cockpit. .The other two are in.tho-
rear center portion of the winge. . Due to the dihedral-of.
the wing, the fuel flows regularly to tue collector C,-

in the lower part of the fuselage, Throuvgh this collec~-
tor, fuel may be supplied to any of the three engines from
any tank,. but under normal conditions the pumps of each -
group draw fuel from the corresponding tank.

Normal fuel circulation.- The circulation of the- left
engine only is described, the others being identical. The
circulation system is very simple (double -plain-line ar-
row)., The fuel flows from the tank to the collector with
flap valve ¢, from which it is drawn by the punmps.

Cocks R and R' %being closed, there is no connection-with
C and with the priming collector Cg.

Breakdown of engine-driven pumps, and priming.-~ When
the left-hand enginc breaks down, R and R!'! are opered
and the circulation ‘then takes place as shown by the dash-
line arrows. 'The fuel, raised by the hand pump -Pp, -
passes from the tank to C aud is driven through R!' to
ce The valve of ¢ closes down on its seat, thus pre-
venting return of the fuel to the tank, From ¢ the fucl
is: conveyed to the carburetors through the. mecna31cal

pumps
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Ruaning two eangines on the tank of a brolken~down en-
gine group.- Suppose the left~hand engine to be stopped.
By opening the three coclks of type R, surrounding O,
fuel may be supplied from the left tanlt to the center and
right-hand engines, he power-driven pumps, which lcep
on running, then sinmnultanceously draw fuel from their own
tank and from the left %tank throush C.

In view of the fact that flight conditions with a
three~ongine airplane, always allow at least a few minutcs
to dccido on and propare for landiang, the quick-enptying
orifices and pipecs were given small diawmetcrs. Thc drop-
ping of zreat amwounts of fuel may form dangerous explosive
mists which must be avoided, On the other hand, the union
of the three outlet pipcs into onc has proved extromely
satisfactory for emptying on the ground or in hangars.

The list below permits the identification of the con-
ventional signs of the drawing. P, the drain cock of C;
P and p', air breathers of the tanks under slight pres-
surc, When p and p'!' are obstructcd, the pilot may, by
opening r, put the tanks in contact with an auxiliary

Idontification List

Q?*—v Tank connections of distance gage.
N

e Air intake pipes (10 by 12; collector of intakes
p and p!' 14 by 16).

== Pressure tubing of gages.
— Pressure balanciag tubing of gages.s
===  Fuel tubing 10 by 12.

== Tuel tubing 12 vy l4. P .
{14 by 15 for
suction and

‘| compression
_ = o . . of the hand
—— Fuel tubing 14 by 16 and 18 by 20 = pump and 18
by 20 beitween
the tanks and
collector C)
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Tubing 30 by 32
r quickz~emptying. (dot hatching).
50 | -

V
5
B

o
|

~
£

f {cnoeove s ek

B
ty

Tubing 48 by
Cocks between pumps and carduretors.
Tank outlet cocks,

Cock (R) of collector C.

Cock (R!') of collector Cj-
Quick—émptying coclk.

Collector ¢ with flap valve.
Filling plugs.

Tank breathers.

Pressure~balancing vents (gages).

Translation by
National Advisory Committee
for Aeronautics.
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Span: 38.00 m 96.14 f%.
Length: 18.856 " 83.17
Height: 65.45 " 17.88 ¢
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Figure 21

Figure 34
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