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TECENICAL MEMORANDUM NO, 724

AIRPLANES PARTICIPATING IN THE 1933 COFTEST FOR
THY DEUTSCH DE LA MEURTHE TROPEY

By Pierre Léglise

The essential regulations of the 1933 Deutsch de 12
Meurthe contest were: a maximium piston displacement of
8 liters (488 cubic inches); length of course, 2,000 kil-
ometers (1,242,7 miles); obligatory stop of 1 hour 30 min-
utes after 1,000 kilometers (621.,4 miles); stops permitted,
but length of stops not to be deducted in caleulating the
mean speed, These broad limits and the liberty allowed
the designers led to very happy results. New airplanes
and gngines were elaborated in less than a year or even
six months in some cases.

The time seemed to be too short for putting on the
finishing touches in certain cases, thus making the con-
test less severe for the remaining airplanes, Only the
productions of Potez~Potez and Caudron-Renault remained,
which were well adapted to the purpose and led to method-
ical investigations in a direction that is rather new in
France.

INTRODUCTION

The airplanes were made of wood (excepting, of course,
the fittings, engine bearers, landing gears, etcs.)s There
was one notable exception, the "Kellner-Becheresu," which
was all metal and which constituted a study for a pursuit
airplane. Preference was given wood for airplanes to be
made quickly in small lots. The wings were cantilever
(except the Warman-Renault, which was braced exteranally)
with plywood coverings. Their relative. thickness at the
root was small, being only 12.8 percent of. the chord 1n
the "Caudron 360

*LAdronautique, July {(pp. 150-158), and August (pp. 175-
184), 1933, .
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Structural drag was 1arﬂely elimlnated The landing
gears recelved particular sttention. There were.retract-~
able landing gears (Potez and Kellner—Béchereau), landin
gears with only one wheel, retractable or fixed, and wing
skids (Farman); and a landing gear with only one very thin
streamline strut ( Caudron) .

Other parts were also visibly refined: inside controls,
enclosed cockpits, streamline windshields, engine cowlingzs
with minimum louvers, and wing connections develoned from
wind-tunnel tests (Potez, Eellner-Bdchereau), The desira-
ble reduction in the wing area led certain contestants to
seek high 1ift by means of flaps {(Caudron) or ailerons
(Potez) The following descrlptlons will 1nd1cate the new
features ox cach airplane, '

The taxe—offs were generally difficult, somctlmes even
agonizing., This was douotlegu due more to the poor funec-
tioning of the propellers; s, adapted to speeds of 300 xm/h
(15644 mi. /hr ) or more, than to thie reduction in the wing
area. lioreover, in our opinion, the necessity of using
wheels of small diameter which alone can find Toom' enough’
in wings of 3 to 4 m® (32,3 to 43,1 sqeft.) (the wheéls of
the Béchereau; for example, would have been obliged:to:
lodge in the connections at the leasding edge of tne fuse—
lage) did not facilitate the take~orfs.

Deutsch Trophy Airplanes of the Future

Where can improvenments be made for future Dsutsch de
la Meurthe contests? We think they will be made first in
the retractable landing gear and then in the variabdble-
pitch propeller, preferably automatic, The search m
next be directed to high-1ift systems,

Let us assume that, due to reduction in the weight of
the engines, the speed range can bve raised to 4 on tae av-
erage, and that a maximum speed of 500 km/h (310 ml./nr.)
will soon be attained at the prlce of a landing speed of
only about 120 km/h (75 mi./hr.). If the problem of the
high-1ift airplane has been thus far avoided, it will cone
up again at higher soeeds, The nature of the contest will
necessarily lead to airplanes of vasriable polar, Hers the
three fields of 1nvest1gat10n will reappearsc camber, angle
of attack, area,
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For-the present we w111 say nothing of the area, .
Previous tests are doubtless rather decéptive, because the
1ncrcases in the area ‘haye Deen. small or even-insliganifi-
cant, = At present only tho variation in ‘thev camber, " by

means of flaps has been utilized. It appoars:that the Zap

and Fowler" systems here. have new posgibillties,'stil;“but_
llttle khown to s, , - I

The variable: angle of - attack by rotatlon of the en-:
glne ZToup , coordinsatied, automatlcally or not, witn the -
adjustment of the stabilizer, would saem. to have a future.

and not be very complicated mechanically. ' In this connec-

tion a number of patents have already been taken out, The
ones by Caudron and Levassecur, :in particular, have been
analyzed in this magazine. It has Deen studied by the
Italian engineor Pegna and the Bernard firm, Moreover,
nothing prevants requiring of the propeller a direct 1ift
component and a buffer effect of the obligue.air current
during the whole take—off. This assumes, of. course, the
,use of a controllable-pitch propeller capable of producing
"a considerable thrust-at low speed, - Such = system would
involve the running of risks in 1and1ng,1p_case of engine
failure. : ' : : : ‘ -

.. Thus there probably exist, in the matter of speed

some untried ways whose explorat1on nay lead to useful rg-

sultss It is greotifying to see our institutions of re-
search taking up their investigation. :

THE POTEZ 5%, WINNER OF. THE CONTEST

Aerodynamics

The Potez 53 was the object of very thorough wind—tunnel

investigation with the almost complete ellmlnatlon of 'in-
terferences (figss. 1, 2, and 3). The drag° we*e estlmated

as follows:

Wing, S 34:p,érce.ﬁt
Fuselage with cowled englde, 39 ' " .
o - Pail surfaces,, o 9 "

‘Misce (0il radiator, inter- _ : .
stices, roughnesses, etc., 6 o
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-f, Increase due to sllpstream. 12 percent

mhe complete alrolane, in the wind tunnel, had a Cx min

of ¢ 24167, It ig dbtained by transformal conformation and
conseryes dnteresting characteristics.for all the relative
thicknesses between 6 and 22 percent. (See polars.) The
wing is tapered. The profile at the root is the P.9 with
a. rel:ative thickness of 18- percent and the same profile-
at: the tip reduced to the relative thickness of 5 percent
The anele of settlng is unlform throughout the span,

Construction

The low cantilever wing consists of two half-wings
Joined %o a central part integral with the fuselage., The
half-wings are attached by special fittings with conical
"nuits which eliminate all play and do not project beyond
the surface. Box spars, spruce ribs, and plywood covering.,
The wing-fuselage junction is filleted, The fillets, -of-
whichh two different kinds were used on the contesting air-
planes, increased the 1ift 12 perceant as compared with
wings without fillets. Fuselage of circular section in
-front and ovoid at the rear; spruce frame with plywood cov-
ering; retractable’ “landing gear, increasing the speed about
40 km/h (about 25 mis/hr,).

The engine is a Potez 9 B 310 hp. with supercharger
and annular cowl; 2 single fuel tank of 320 liters (84.5
gallons); oil tank forward in a, spec1a1 well-ventilated
compartment.

The Potez 53 of Detré won the trophy at the speed of
"32248 km/n (200, 6 mio./hr.). Lemoine lost sight of. the
course for an 1nstant due to Drojéctions of o0il, and went
astrays After recovering it, he made oné lap at the very

high speed of 356 km/h (221.21 mi, /nr.), but the rupture
of an oil pipe comoe1lpd him to drop out during the fifth
'lap.

The attack of Potez on the doudle problem of the air-
Plane and the engine group attained well-~merited success,
The perfectly designed Potez 53 lifted with relative ease
the load of fuel reguired for the first 1,000 .km (621.4
mlles). The course was flowrd with great regularity by
Détré, who gave the impression of sparing his airplane,
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Legends with Detailed Doscriptioﬁé'

FIGURE 1.~ The Potez 53 airplano. (¥ote: The position
of tho landing gear, as sketched by tho writor, may not be
‘ocxact,) R S ; S

Charactoristics

’ Span <]
Length 5,40 M 17,7R v
Height o 1.80 " 5,91 n
Wing area N N 7.20 m?® '77,50 sq.ft{
Weight without fuel 600 kg 1,322,77 1b,
" Gross welght 900 M 1;584;16 G“-
FIGURE 2.- hree—Qﬁafter front view of the Potez 5%

with 310 hp., Potez 9B engine,
FIGURE 3.~ Three~guarter rear view of tlhe Potez 53,

FIGURE 4.~ Longitudinal section of tiie Potez 53 air-.
plane. P, air inlet of supercharger; R, oil radiator;
r, wheels on which are wound tho cables whidch raise tho:
landing gear; L, ucchanism which, oporatod by wheel V,
simaltancously doflccts the zilerons in tho same dircction;
¥, control stick; P, instrument bvoard: p, paracnuté. All
controls arc rigid and no part projocts beyond the covor-
ing. Pilot's .cockpit is boehind wing. The w1ndsh101d is
prolonged forward and can bo dctachoed to onable usc of
prarachuto, Whlch is. also facilitated by & haudlovon tho
fusolage. L ' E C

FIGURE 5o~ "Tosts of complouo models difforen tlyf
OquleGd.‘ oo -

" FIGURE 6 ,~ CAaracterlat c curves, fdf"éSpoét raﬁiéfﬁ,
‘of Potoz P9 wing Bectlon._ : SRR .

St
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_ The offoct of the various combinations of the factors
~definod on the loft is indicated on the right.

Drag Elcmonts of Airplaﬁe- Tost Rosults (fig, 5)
a, landing goar retracted f-én-u--induged polar,
b, landing gear let down - — -~ ——wing alone.

¢, with w1ng—fuselage fili-

l1et U solution A (a,c,e,g).
d, without wing-fuselage

fillet | e B (b,c,%,8).
e, pilot's cockpit covered e oo ¢ (a,d,e,g).
f, pilot's cockpit open o) " D (a,c,f,g).

g, with inner falrlug of
~wheel,_ Zat " - E (a,c,e,h).

h, without inmer fairing of
* wheel : v v P (a,d,;f,g).

Solution 4 (i.e., landing gear retracted, wing joined
to fuselage by fillet, cockpit covered and wheels falred)
was. chosen for the Fotez 53. The gain in ‘the Cx pin
over solution B, wikich diffors from A by the landing goar
" being down and the cockpit uncovered, is morc than 4 per-
¢gont, The increase in Cy mpmagx With respect to solution
Cy which. differs from solution A only by the absence of
w1ng—fuselage fillet, is about 12 percent,

FIGURE 6, which gives the nolar the fineness ratio,
and the OCp curves for two relative thicknesses (12 and
20 percent) of the wing section P9, shows that ' Cy pax de-
creases simultaneously with the relative thickness e, and
that the fineness ratio increases when e decroases.

FIGURE 7e= Alleron control,

Operated as ailerons.~ If tho wheel TV 1is not
touched, tho articulations a are fixed with respect to
the casoe C, and tho motioms of thc stick act dircctly on

the case and censequently on the whole control systom.
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Operation qs flaDs. “The whewt TV ,operates a pair of
bevol gears ¢ by means of a 1ong shaft :n81&e thb tube,J
at the ends of which are mounted the control s+icL and the
cas¢ .C&’ The .rotation of 'V moves a nut o, on a scrow:

, " The rods. T, going to the ailerons, are attached at
a" to a sort .of -deformable” quadranﬂle, the sides of which
(b and T') are, respectlvely, hinged to thé case C and to

+the Aut e, Then, for example, © 15 raised toward the -

top of the caso by the distancoe AB, b.. and T!' approach -
each other, and the joints a are thrust outward by the’

‘&istance 1, . thus 91mu1uanoous1y de¢1oct1ng both allerons
in tlo samo - dlrectlon.

“?TGHRE Q;%-Landing goar of Pqtp? 53 iz various phdscs
of "'retraction. . ' ' ) -
It is socn that whon the landing goar ié rotracted,
tho inner fairings of %the wheels form two guite large

-bosses on. the lower side of thc wing. According to tests

mado by the Potoz Company, such bosses on the lowor side.
of the wing have but 1littlo cffcct. This fact is con-

* firmed, morcover, by what is known of cortain Amcorican air-

pPlanos whoso 1ard1ng gcars aro not oentiroly concealcd’ in
tho . w1nvs {notably the Boelng "Monomail') .

At Btampes-Mondésir, before the desmgner of the air-
plane, we exvressed the opinion that. the retracting parts
on the landing-gear struts might increase the take-off
time, as they nresent a very largeo angle of attack to the
relative wind,

Since then, the Potez Company has called our atten~’
tion to thie fact that the takeg-off distance is esscntially
a function of tho propecller thrust and hoence of tho propcl-
ler diametor. It was notod, in fact, that Détrd, with his
Potez 53 Fo. 10, cquipped with a propollor of larger diam-—
ctor than tho Mo, 12, took off each time with a full load
of fuel just as well 'as, if not better than, tho other con-

'-testqnts, who carried only half a load of fuol.

-FIGURE. 9,- One of tne two. klnds of joints between the
wing and fuselage on tae FPotez 53. By
, FIuURE 104~ Left, artlculatlon of landlng rear, ‘right,
air. 1nlet and oil: radiator; B nﬂppj N -
FIGURE 1l .- RetraCUaole 1and119 gear of Potez 53 w1uh
lessier shock absorbers. Upper left: diagram of extended
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Tanding ‘gdar-as seen friom.the front... Uppor .right: front
aid Plan views of landing . .goar folded in the wing. Iliiddle
gfterdidgram showing forward d1solacement of whoel in low-
orings Bottom: ddtails of socsot .0 ~and of lug Q for -
attaehing eablv 'o. el i e

Tho rotractable 1anding gear of the Potez 53 is dn- .
stalled i suph 8 way that, .in the extended position, the
cénter ol each Wheel'advanGGSJa'distance d  with:'respect
to itg poSzt:on in the wing. - The retracting mechanksm .
tadds only “a%out 6° kg (13.,271b¢) to the welght of the 1and-
1n‘-_, 03T,

OGS TR strut - J, - which carries the fork and the iessier
shock absorber, is hinged by mcans of a lug. C:'to a sleeve
Be Tais slceve can itsolf slido and turn on a fixed tubo
T. mountod bohind thé front spar.  Around 3B thore turns
a ring a,  on which a: 1ug 0 secrves as attachment for
the -operating cablo ¢, The lattor.is actuated by the
goars -R, - -controlléd by the pilots "J: is held:by a V--
strut, the apox of whiek is hinged to J by a sort of uni-

- veorsal joint A ‘and the oppositc ends to :the bottom of .the
fiugelage -following an axis XX, The projections of XX
form the angles - ag-and B with the horizontal and vertical,
respectively, in such a way that all the axes converge to-
ward the rear and diverge toward.tie front. It is these
fnclindtions that maké it possible to advance the wheels:
sufficieht1" when lowered, with ' respect to the center of
gravity, - while insuring their prover: lodgment oetween the
two spars, when retracted,

THE "CAUDRON 360", WINWER OF SECOND PLACE
R - (figss 12, 13 and 14)

-Aerodynamics

" A low=~wing monoplane; tapered wing with rounded tips;
aspect ratio, 6.6; btaper, 40 percent., Symmetrical bicon-
"vex profile set at +2°; top of wing, straight, - The pro-
file undergoos a triple evolution along the span: reduc-
tion of the chord from 1.5 m (4,92 f%.) at the root to 0,6
m (1497 ft,) at the tip; reduction of tHe relative thnick-
ness from 1248 mercsent at the root to 644 percent at the:
tip; relative increase in the radius of curvature o the
-leading edge towsard the tipes Mr, Riffard-thinks' the third
artifice contrlbutes sreatly to the fineness of .the wing.
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et R Lo . R N Y . -
* o, ’ )

- . TSN I

100 Cx pmin of wing alone (model), O g. 100 C; of the

landing gear. (model), Os4d; 100 Cx pip -of alrplane COM~
plete- (model), ‘14773 drag .(calculated 'due to cooling of
engine, 100 Cx = 0O, 43.. Total drag of airplane used in .
calculating its performances, 100 .Cx = 2.2. The tra1s~'
verse position-ofthe wing opposite.the fuselage with -
faces parallel at . the:.line. of Junction eliminates. the in-~
terference .between the 'wing and. fuseclage, The: w1ng had
trailing-edge fiapg with, a-chord oqual: to oO percent.of.
tho wing cherds: Theso. f'aps mado it bOSalblO to lncroasa
the . Cp max .8bout-30 percent. A doublo-f£lap could.havo.

‘waisod the increaso to 37 porcont, ,but tho ‘dovico, after-

being tested: in tle wind:-tunnol, was not rotained, due-.to
complication of -tho construction.for arrpolative bencfit.
which was consideorcd inadequate. - The control -of the Tlaps
was combined with that of tho stabilizor. (Sco deoscrip- .
tion of "Supcrphalono" L'Abéronautiquo, no. 163, p, 380,

Doccmber 1932.) ot

. 7w Construction

Wing.- A sing 1e—p13ce box spar w1th 1am1nated sPruce
flanges and birch-plywood webs, A1l the calculatlons were
made on the basis of the single spar, but the auxiliary
spar to which the 'allerons are hinged 'nearly doubles:the
strength. Wooden ribs with plain webs every 15 cm (about
509 idg): 2'mm (O;OB-in.)_birch‘plywood covering, covored
with, glued fabrlc and well varnished, (Doubtleso 3 mm.,
(0,12 in.) okoumd. plywood would be: nre erab1e. - It has the

same weight and s2reatsr strengta ) Tne a:lorons,.balancad

.both.statically. and.dynampically, are mounted oz ball -bear-

ingss The total wing.area of the "Gaudron 360" isg only )
7 m® (75.3 sqefte)e..If the portion. concealed in the, fuse-
lage, 1,06 m= (1144, sq.ft ), is deducted the- usexul area

~1s found. £6 be.only: 2,97 m? (32 sq.ft.) for each hplf-

w1ng. :Ifthe Caudroen bureau of research were to rebuild .
the . alrblane, we ‘believe it would, reduce the - wing settxng
by & fraction of a degrée (Cx . varies but little..in the
vicinity of Oy pjn) and would offset the corresponding -

reduction of C,; Dby an increase in the wing area.  Take~

" off “and-landing woukd thus bo-facilitated.

Fuselage.~ Straight sides, circular top and ellipti-
cal bottom. The side girders each consistsof a wooden lat-.
tice enclosing two plywood webs. The assemblage of these

girders at the sternpost suffites to'sgive  them the eévrrect

. PR . PN . . .. “ e e - . *
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contour. hTEei éré?hollow at tho bottom to receive the
wing spar which is'attached to oach of thom by two strong

boltse R S S

© - " The ‘throe "Caudron 360" girplanes made for the con-
tost wore to bo.oguippod with Rognior.210 hp. Gecylinder
ongines ("Caudron 366"), dut,. for lack of timo, 155 hpa
Ronault Bongalli' ongines ("Caudron 362") wero installod
without modifying tho airplanos., 4s a rosult, the: air-
planos wore a littlc too bulky and hoavy for thoir powor.
It would havo boon possibla. to save about 40 kg (88,2 1b.)
and incroasc tho spcod by a-bottor adaptation of the air-
planoc to the ‘engino useds The emgino bed; in partiecular,
was longor than nocossary for tho four cyiindors of the
Bengali. ’ ' 1 : E : '

The first "Caudron 363" (figs. 20 and 21) was do-
stroyod in a fatal acgidont (fluttoring of throttlo valvos
duc to loosening of bolt in control system). he spring,
which was designed to keep these valves open in case of
failure of the control lever (it being always possible to
stop the engine by means of the magnéeto contacts) failed
to fun¢tion, probadbly because insecursly attached by a
careless mochanic. The second "Caudron 362" brokec its
landing gear in taking off during a test, - .

Only Dolmotte's airplane was able to participate in
the contest, The avorage spoed for -tho 2,000 km (1,243
mi.), deducting stops (Delmotte rofuoled overy 500 km
(311 ni.), was 317,04 xm/h (197 mi,/ar.);. actual mean ,
speed, 291.5 km/h (181,14 mi./hr.), -The average spesd was
lower in the second half than in the first, the last 800
km (497 mi.) being flown with 225 r.peme. loss of the en-
gine (magneto and valve spring), i.2es, at 125 instead of
165 hp. Normally the pilot would have been able to in=
crease the speed to 340 km/h.(311.3"mi;[hr.)”ﬂuring the
last 1,000 km (621.,4 mi,)., ‘The landing was as fine-as
the teke~off; no projection of 0il nor trace of the ex-
haugt tarnished its surface. - : ' '

The porformancé of the "Caudron 350" was very romark-
able. This airplano, oguipped with an ongine of some 200
hpe, should casily attain 400 km/h (about 248,5 mi,/ar.).
It would then have a gross woight of 755 kg (1,564.5 1b,.),
a weight ompty of 475 kg (1,047.2 1b,) and a power loading
of 345 kg/hp (7.7 1ba/bpedy .. Lo o -

The Candron Company intéh@éfté;iﬂsiéli éwwi@é of 9 m®

s ¢
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(nbout 96.88 sqefts)y with a 1ifting section about 20 per-

cent better than the one used in tne contest on ones of its

t1¢,360", Egquipped with a Renault Bengall,‘w1th 3 compres—
> o 8ion ratio of 10, undaérfed on the o'1'ounc1,.’ch.e alrplane
will try to beat the altitude record for monoplanes of

. léss than 450 kg (992 1b,) weight empty. Lt_should'reach
. 10 ‘500 m (about 34,450 ft.) - o £ .

: Interclty records of 300 km/h (186 mi /hr ) will be
attempted with the second .airplane equipped with a Ratier
automatic variable-pitch propeller, which will increase
“the thrust 90 percent .in taking off, .  With this propeller
and: trailing-edge flaps, of which Delmotte. made no use in
the contest take-~offs, it should be 90551ble to carry. suf -
ficient Luel for a fllght of about 2, 500 km (about 1,550

mlleo).

FIGURE'lz, "Cavdron 360",- Notg the single lgnding<
gear struts., It would scem impossible to conceive of a.
londing gear with less head resistance,

Characteristics

.'Span 5,80 m ..-é2;5i. f%;i
Length - ' 5.87 " 0 azsa v
‘Height . 1.8m  sa17
Wing area 7 m® 75.35‘sé.ft¢

"_Weight ompty 405 kg - 892.87 1b,

Grosseweight . 695 1 . 1,582.21 1 .

Legends with Detailed Desériptions

FIGURE 13.- Delmottals "Caudron 360" in line of flight.
FIGURE 14.-~ Delmotte's "Caudron 360" refueling.

FIGURE 15.~ Elements of landing goar'for."Caudron 300"
designed by Charlestop Company in collaboration with Cau--
dron Company, Thoe shock-absorbing struts ond. at top in a
cardan attachment and at the bbttom in a disk which is

.



12: Vol .CeA. Tochnical HMemorandum Fo,. 724"

boltedr to- the fork, sThe- square slecvgs,arc;held'at tho.
top betwoen fittings integral:with the-spar..: :Charlgstop -
‘belloon . tires:500 by 150 mm . (19 68 ayf5 90 1n.) wlth mag-
nos1um falrzngs. ;J. : :
FIGURE 16, Attachmont of spar “to fuselage in. "c zsoﬁ
At left section parallel to plape of symmetry of airplane;
in center, transverse view; at right, plan view, The spar
penetrates. grooves made ih -bottom of each side:of fuselage.
At -the: right of the attachnments, it is first encirelazd by
a4 distridbution band of duralumin 1,25 mm {.05 in,) thick
securod by wood screws 3 by 16 mm (.12 by .63 in.).. Since
the spar flanges are not parallel, walnut blocks are inter-
posed between them and the band. (See central figurs.)
On the front, and rear surfaces of the spar, and. therefore
above the band, there are secured, by wood screws 4 by 20
mm (416 by 79 in,) two strong piates F of 3,2 mm (,126
ine.) duralumin, - These plates are reinforced by riveted
strips: B rand drilled to receive the bolts b.: The wing
is Joined to the fuselage by~-the four dbolts b, -each end-
ing in a socket O, 1in which the nut can be turned,
Lpreaded duralunin rods- T -of 6 mm, Jjoin the fittings F
in pairs through strong transverse frames., Thoy absord
the small .eccontric moment which is cexorted on the -strips
B, Of courso thio holes in the sidecs of tho fuselage are
reinforced by fittings, F' adbove and f Dbelow, the labt-
tor being cross-braced after the spar is mounted, On the
plan view it is seen that the thiickness of the webs de-
creasees towvard the interior of the fuselage. This is
nazbtural, since the fixation is situated in the plane of
the lateral girders, This method of attaching the spar
to the fuselage is entirely newe It hras the following
advantages: elimination of the exterior fittings (which
might dispense.with all conncction fairing) and, diroct
transmission of the stresses, without eccoentricity, in the
median plane of LLe olcments which must absord thoem,

FIGURE 17~ Controls of the "G““dron 560"

"Flap control.- This control is represented by fine
lines, chiefly in the upper part of the drawing., The
wheel V turns the screw v  vwhich rotates the shaft 4,
Thace rods (only one veing visivle oan the longitudi=~
nal view). actuate the rods cnding at R, tho ;1aps being :
controlled d’rectly from R .at the ond of their axis of..
articulation. The axis of the wing passcs through the .
center of R, the section being symmetrically beconvex.
The axis of the flep is on the line of zero 1ift. The
actuation of A by v occurs very near the right-haad
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end of this shaft, The portion of A involved.in the con-
trol of the rlghtnnand flap is. therefore very small and

-there is therefore no torsioral effect, On the contrary,

the remaining portion; which covers . practically the whole
width of the fuselage, acquires considerable torsion,. re-
sulting in a slight retardatlon in-the deflection of the:
left-hand flan, with respect’ to the right-hand flap.. - It
is found that this" dlfference cautomatically offsets the .

engine moment, thus making it possible to mount the fin:

exact]y in the plane of symmetry of the alrplane. As', 1n

‘the "Superphaléne", the stabllizer. is adjusted to the. de-

flection of, the flaps, thus increasing the stability.. The
sleeve m makes it possible to throw out of gear the rods
connecting the stabilizer to the wheel V, The conirol ¢
makes it pessible, by milled nuts, to give the stabilizer
the desired initisl adjustment. : g

Elevator cont.oi ~ This is perfeculy rlgid and is 1n-
dicated on the dlagram by dot hatching.

Ailercn control.- Rigid-in-fuselage;_transmission-by
pilano wires in wing., - The small diagram, corresponding to
a transverse view, shows exactly to point of attachment
of a piano wire.. (See also internal aileron control.in
figure 18.) ilotion of sleeve, 25 percent. :

, Rudder control.—~ Rudder bar P actuates, by 2.5 mm
(,098 in,) double piano wires passing under the fuselage,
a vertical shaft Ay mounted on the rear sidp of a fuse-
lage frame, This shaft transmits the rotation to a pair
of 2,5 mm piano wires, doudbled, situated in the upper
part of the fuselage, ' I

FIGURE 18.,~ Structural details of the. "Caudron 360",

S A R

m1551on of controls (at botuom).

Left-hand, top_ to bottom.- hlddle part'of fuselage,
inside aileron control, and details of attachment of land-
ing-gear strut to spar.

Right-hand, top to bottom.~ Wing structure (one flange
of spar cub to show. 1um1nae) and rear end of: fuselage. . {in-

'verted). The skid is recalled bv a sandow and its. travel

is limited by two straps,
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~ FIGURE 19;- Mountlng of 1and1ng—gear legs on spar in
:"Caudr01 360"'~'.? . : ; . L

Snar structure in v1c*n1ty of. 1and1ng,gear.~ i, 1 mm
( 039 ine) veneer  glued to: spruce 2i{ 2; spruce board. 1O
om- (,394 in,) thicky 3, birch plywood 3 mm (,118 in,)
thicks- 4, duralumin strip screwed to Web.(the_veneer'l'
prevents spruce 2 from snlitting under the action of the
screws); 5, supporting surface (shown in section) of rear
fitting Fo -The two fittings F arc joined by four 12 mm
(472 in,) bolts B, passing throusgh spruce cross blocks
50 by 50 mm (1,97 by 1,97 in,), capable of Wlthstandlng
. & comoroqs:ve force of . 10,000 kg (22 046 1D, ).

~;Lount1ng of lgg.~ The Charlestop shoc; absorher en~
gages in a practically Square picce, thoe two symmestrical
sides of which are assembled along fthe two rids N. This
piocce, wihich scorves to guide the log, is indicatod in the
.fignro by dot hatching. It is oncaséd vetween tho two
wings £, in the fitting in front of F, and is socured
by five bolts., The four bolts a and the bolt A ab-
sorb.-the moment, while two washers are adjusted in the or-
ifices © of 35 mm (1,38 in,) diameter. To the bolt A
is attached the cardan joint (shown in the two detail
sketches), which holds the end: of the shock absorber. It
is only necessary to raise A to cause the latter to
drop. The hole below A makes it possible to remove the
brake. valve, As can be verified by a few measurements,
with the use of the scale, this mounting is very strong.
and elegant., The guiding case of the leg, for éxanple,
has a frontal width of only 48 mm (1,89 in.)

FIGURE 20.~ Side viow of tho "Caudron 362",

FIGURE 21.- Tcont view of the "Caudron 362",

THE " ARMAN-RENAULT" .
(figse 22 and 23)

The Farman Company had dosigned two woodon airplanes:
ono, with a thin braccd wing, equippoed with a 400 hp, in-
verted Farman ongine; the. other; with a cantilever w1ng,
equlpped with a 165 hpe. Renault Bengall engines

The single~whee1 landlng gear,. which was the essen-
tial novelty of the Farman airplanes, had not proved dis-
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appointing, at least in its principle; the take-offs and
landings not being so difficult as was feared, The air-
planes quickly acquired lateral stabllity oni their single
wing, ' Neverthelessy, the finishing of the: Farman Renault
landlng gear suffered for lack of tlme. .

- The wihg section was derlved from that of. the’Tarman
230,"" Two- tapered wings attached to the fuselage: on
top, by: embedded bolts: (as in the "Farman 230%); on the

“bottom; by’ maltlplo fittings. ~Covering of 3 mm (0,12 in,)
“plywood. Factor of safety, 17.5; esach wing weighing, how-

ever, oanly 24 kg (53 1b.) for- 3 m® (3243 sqg.ft.):of area.
Enclosed cockpit with sliding panels. Propoller of 1.9 m
(8423 £t,) diamcter.

Arnonx on tho "Farman-Renault,' May 22, 1933, “raisod -
tho speed record for 100 km (62, 14 miles) to 303, 387 km/h
(188.52 mi./hr,), dbut this record was boaton the same day
by Delmotte on tha iCaudron 300" with a speed of 353 785
km/n (207,39 mi./hr.).

In taking off for the Deutsch contest with fuel for
only 500 km (310 7 miles), the landing gear gave way and
the bropeller was damaged, :

THE "FPARIIAN-FARMAN"
(figs., 24 and 25)

Wing of 7 percent relative thiclness and dihedral of
2 degrees 30 minutes; no longitudinal dihedral; covering
of oicoumé plywood, 3 mm (0.12 in,) thick, Held by brace
wires, the lower wires being attached to theo base of the
wheel box, Constant profile set at O ; ailerons of 25 cm
(9484 in,) chord throughout span.

In the contest Salel secemed to tzke off more easily
than the other contestants. He had taken on board, how-
ever, 350 kg (771.6 1b,) of fuel and oil and 31 liters
(Be2 gallons) of water, The pilot secemed to be master of
the controls, and the airplene turned quickly. The first

laps were fiown at a mean speed of 300 km/a (185.4. ml./hr.).

Unfortunately, a leak in the o0il radiator resulted in the
melting of the front bearing o the propeller. The ener-—
gency radiator., installed in nlace of the normal radiator,
which was damaged two days before tiare contest, was inade-
quate, whence the failure,. )
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.7 Die to this regrettadble incident, the airplane could
not do its best. -The Farman 12 brs engine.of 90 mm (3,54
ine) bore and:100 mm (3,94-in,) stroke, had a compression
ratio of 7.2, a supercharging ratio of 1l.45 (supercharger
not disconnectlble) and developed 430 hp, at 4,000 r.p.m.
(reductlon %, propeller dlameter 244 m (7.87 ft ), but it
was run oaly at 3,700 r.p.mes, developing 270 hp. The cmpty
weight of 257 kg (56646 1be) Was of-intercst for the power
,obtained.v , SR

I

- FIGURE 22,.= "Farman—Renault" 165 hp, alrolano.

Cnaracterlstics

Spa§ 5,98 m  19.62 ft,
Lengfh 5,50 " 18,04 "o
Height : 1,35 " 4,43 0
Wing: area 6426 m2 | 67438 sqefta
 Welght empty 350 kg. 771.62 1D,
Fuel 170 3749
0il 20 " . 44,09 ®
Pilot 75 165,34 !
Gross weight 615 " . 1,355,84 M

AL, -line of attachmeat of box tip.
FIGURE 24.9 "Farman-Farman" 400 hp, airplaﬁe.
Characteristics

Span - . 8.,0m 26457 I,

Length 6,91 " 22,67 0
Height 1453 ® _ 4,99
.Wlng area. 9.3l m® - . 100,21 3q,ft;gg

Welght empty | 6503kg - 14433,00 ib,



e
;‘

;—I_ll IR N NN AN -

-tank Pehind: the wheel box,.

"selage, of 650 by 750.mm (25.52 by. 29453 inae)
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Funel and- oil . 850 kg __7?1,62.1b,
 :Water radiators U ._ . ifhgﬁf _ j_  
and ya?er 5? f ‘116,84 v
" Afr radiator . I L -V
Gross weight 1,150 = " 21535;50*_6"

A, -air-radiator;.H 011 radlator— ank;”ﬁ,' aber radlator%.
The “three main tanks, of. 83, 203, and 115 liters (22, 54,

and 30 .gallons) emptied 1nto the $3-liter (8,7-galliok )'_=;
from wa1ch the.*pel wa s mumﬁeé;

FIGURE 23.- Farman airplane with 165 hp. Genault ‘engine.

FIGURE 25.— Farman alrplane with 400 ‘hp. Férmhn'epgine.

FIGURES 23 and 25— Bach Farman dgirplane nsd a sinzle-
wheel Messier landing gear (with brake in the Farmnn-Farman
and without brake in the Farman~Renavlt) and retractadble -
skids under the wing tips, .The wheel of the “Waruan—Renaalt"
was also retractahle. (See¢ fig, 27.)
e

FIGURE 26.- Ting sections of "Farman Renaultﬁ'aﬂd Far-
m'm.-i‘armaw_" 1rp]_,_3,;eq_ oo . S

PIGURE 27 o= "Waraau~Farman" 400 hﬁ.'aerTane. The fu-
maXigum sec-
tion, excluding wheel fairing, had, in the middle, .two
strong boxes C and C' over. the wing spars. The fin is
integral with the headrest and fusslagze. Safety f%ctor,
10, ZEngine bearer 3. consists essontially of two duralu-
min girders integral with fusolape.' The water. rad:ators
were originally situated on the sides of the fuselage, on
both sides of the pilot's seat, but, for the contost,
Lamblin radiators were substituted at . B, : "Aivaz® air ra-
diator at A on the engine cowling; Aivaz oil radiator at
H forming the roundiang in front of the box under the fu-
‘selage,. F, frame carrying the wheel; P..pulley;.e,;air

inlet. S

FIGURE 28.- Wing OI"Farman—*arman" 400, hp. ..airplane.

Q'At the right, section and- plan of wing assomoly, bolow, .

"gpctions of tho. two-.spars. ‘ne box spars each qon31sted

“of two strong flanges and two 3. mm.. (O, 12 ingy nlvwood ‘webse

At the attacament to the fuselage the front spar is suit-
ably reinforced by wooden blocks which increase the width
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of the upper flange. There are regularly spaced ribs and
solid .crbss beams botween- the flanges at the attad mont
of tho brace w1res. S

FIGURE. 29,~ Fuol systom of "Farman-Renault" 165 hp.
airplane. The throe tanks empty into a 3-liter tank, from
which it is drawn by two pumps P, :

FIGURE 30,.,~ Landing gear of "Farman-Renault" 165 hp.
airplane. C, fairing of fork ¥, hinged at' O to the front
.spari H, jaws blocking the stop a; S, sandow (elastic
_cable)} ¢, double ratchet functioning in both directions;
o, attachment of liftlnv chain to top of F; p and p', pule

. leys.

, - Operation.-~ The landing gear being down, the pilot
turns a cogwheel, over which passes a chalin, by means of
.a, double ratchet ¢. The chain, in passing around the pul-
leys p and p'! pulls on the point o and makes it de-
‘scend, thus raisiang the wheel between the two spars. In
the lowered position, the fork is held elastically by the
sandow 'S, the traction of which is supported, by means
of the stop a, by the jaws M, Of course the pilot must
liberate a Dy openrning M TYbefore he can raise the land-
ing gear, The lack of elasticity of the fork in the ver-
tical direction, is probably responsidle for the four de-
scents of the wheel noted during tho tests and contest,
On encountering an obstaclec greater than the capacity of
the tire to absorb, the additionsl shock absorption can bo
furnished only by the roarward yielding of the wheel., If,
for any recason, this yiolding wore limitod, it is obvious
that the fork, or its connections, would have to yiecld.
It is very romarkable, moroover, that, for each landing
"on the belly," only the structurcs wore damaged (propel-
lor bont, cowling dented, oxhaust pipe flattened). In the
"Farman-Renault," the tralllng odgo of tho wing is only.
45 em (17,7 ine) from the ground, which makes capsizing
practically impossibdle, h '

FIGURES 31 to 33.- btructural details of "Farman-~Far-
man" 400 hp. C.

FIGURE 3l.~ Tail surfacos and rear cnd of fuselage.
Upper left-hand drawing shows attachment of brace wires to
wing. Drawing below latter suows a+tacament of same wires
to fuselage. . (These two w1res were afterwards replaced by

_a single wire,)
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FIGURE 32.~ Elevator hinge without”projections.

FIGURE. 33,.1left. to right,~ Elastic mount of landing
wheel in its box and engine mount. Arrow rointg at detail
of engine bearer ’

THE "KBLLNER-BECHERBAU 28 V.D," WITH 350 HP, DELAGE ENGITE
(figs., 34 and 35)

This alrﬁlane was not able to participato in xnc con-
tostse On Hay 14, Captain Vornhol, suddenly onvelopod and
blinded in fllght by a cloud of wvapor, was forcecd to land
proc1pit1toly, shattering tho airplanc, :

) The 28 V D, had been flnlshed‘onlv a fortnibnt before
the contest. Since the propeller, an adjustable-pitch
Ratier, braked the engine too much, its pitch was reduced
somo five divisions thO day of the accident, The pilot
having thrown the throttle wide opon, tne specod mountad to
4,400 r.pems, instoad of 4,000, Tho oxcess powor devoelopod
may have causod the rantu o of some connoction -or the ob-
struction of a ploo. '

Tho airplanc had beon the objoct of thorough investi~
gation in the wind %4unnel, and its unusual plan_form was
doubtless suitable for speed., It could receive, without
modlflcatlon, a 650 hp..engiane for which it was really de-
signed. oo

FIGURE 34.-"Kellner-Bdchereau 28 V,D,"

-Characteristics

Spani.- _ S 8.65 m - Bl.82  fh. -
-J?Length L 7el6 M | 2didg -

Height- Tz 8,56 T

Ting area  10.60 m® 114,10 sq.ft,

~Airplane Witnout _ o ; Tt
engine - 304 kg ) 870,20 1b.

" Engine, empty. . *-.39%:" . . 882,00 .. "
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- Engine accessories = . 260 kg . 573420 1b,
Sanks, empty 47 " 108.62
Fael © .0 <400 . . 8si.es v
0il 25 ." 55.12 "

Pilot and-tools 88 U 194.60 "

Total weilght in o
flight 1,600 " 3,527.,39 !

For the contest, the airplane would have had a wing
loading of 150 kg/m? (30,72 1b,/sq.ft.) and its speed
should have been of the order of 400 km/h (248,6 mi,/hr,).
The fuselage had a2 center section of 0.58 m® (6424 sqefta)e.
The track had a width of 1,48 m (4,86 ft,)., The area of
each aileron was 0,66 m2 (7.1 sq.ft.).

FIGURE 35,- View of the "™ellner-Béchereau 28 V.D,."
~FIGURE 36.~ Polars of "Kellner-Béchereau 28 V.D."

~ FIGURE 37.,~ Arrangement of tanks and landing gear in
wing of "Kellner-Bdcherean 28 V.D." At top, plan view of
wing and wing section through XX; at bottom, vertical sec-
tion through YY, Pian view shows 'the throe tanks, Hatch-
ing shows portion of bottom of one of them which forms the
wing covering, Landing gear is partially included in this
tank, Rear spar is pent, but a prolongation connects its
oblique portion to the fusclage. E, 12 mm (0,47 in,) de-
pression in bottom of tanks; R, helicoidal groove in which
woves the upper end r of the leg J; Re, tank in fuse-
lage; S, siphon with regulating plug; T and T!, tubes
20 by 22 mm (0,787 by 0.866 in,) conducting fuel to Ryf;
U, landing-gear box; V, dump valve; p, compressed-air
intake for forward dump valve; r, pivot: +t, air vents;
v, screw for 'attaching wing radistors (see detail). In
order to comprehend the complexity of the wing structure,
it is necessary to imagine the superposing of the wafter
system in the above plan, while vearing in mind thaf the
relative thickness of the wing does not exceed 12 percent.
This airplane is the first, we believe, to have tanks and
radiators both in the wing.

FIGURE 38.-~ Water circulation in fuseclage of the "Kell-
ner-Bdchoroai 28 V.D." The throe drawings are all on tho
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same scale as inl flpure 39 and oear the same referenGQS'
T, equlllbrltm tudbe connectlhg the two’ 1n1ets E from _

‘water pump} T, equlllbrium tube from water fan

thermometers. T and. and tubve connecting A, and Az
to the tank all have. cromssectlons of 36 by 38 mm (1.42 by
1.50 1n.). » _ ‘

FIGURE 39,- Water circuldtion in wing of K.-B, 28 V.D,

Arrangement of radiators.~ The radlators cover the
whole top of the wing to the rear spar, and the bottom of
the wing over a width of 1.1 m (3,61 ft.), The remainder
of " the lower surface could be easily utilized, due to.the
landing gear and dump valve., The figure shows the tubes
of only one of the radiators oh top of wing, dbut all three

.Aré shown on the bottom of the winge. The two front radi-

ators encircle the 1ead1ng edge znd cover the top of the
wing., (See sectiodon XX,) ‘
Water circulstion in wing.— Water from tank enters’ 4
by two tubes: A, along rear spar; 4z, 1in leading edge.
These tubes empty into the radiator-inlet tubes: Ca» for
the radiators oan top of wing, and Ca‘; for those on ‘the
bottome The cocled water flows into the return tubes (Cr,
for the top radiaftors and Cp! for the. bottom ones) and
through a single tube R, along the front spar, to the
pumpe The arrows indicate the general direction of flow,
O0f course the water follows the interior channels and it
is only intended, by nmeans of the arrows, to indicate the
communications between the corresponding Cgy and Cn,. '

Dismeters of tubes.- (In order to find referencss,

follow the tubes.)

1;'A1 and Az, From 1.to 2 and 2', tubes 33 by 35 mn
(1e3 Dy 1438 in,); from. 2 to 3 and from 2' to 3', tubes.
28 by 30 mm (L.l by 1,18 in.); beoyond 3 and 37, tubes 24 by
26 mm (0,945 by 1.024 ine). All.tubes are alumlnum. The
connectlonsbctweon radiator and collector are tubes of 24
by 26 mn.

FIGURE 40.~ 0il radiator. Anhove, from left to right,

-lateral ‘rear view and front views of oil radiator tank in

K,-B. 28 V.D. 4, o0il intake; C, attachment collar on.
nose of engine; 03, lower collectors; Cg, upper- colleg- -
tor; R, rebturn to pumpsy V, drain (and fllllng) valve;
b, band of 0.6 mm copper riveted and soldered %o radlator
for attaching to covering; s, air vent.
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;v FIGURE 41,~ Engine bed of K.~B., 28 V.D, .: Above, front
view,”" On the right, elevation and plan views, .The engine
bed consists mainly of two shest-metal structures, riv-
eted' to.'the fuselage. The attaching plates are supported
by ‘the. longerons I and the angles E, The front of the
bed is stiffened by a box C and a plate T. At the rear
the attaching plates are united, at the axis, by a rein-
forcemont - r, while the longorons are bent and secured to
the fuselage by the gussots G,

.- "FIGURE 42,- Spar structure, Contral wedb of 2 mm
(0,079: ins) traversos fuselagoe and is firmly attached to

it by strong anglcs C. The end wobs (1,6 mm (0,083 in,)
dural) are attached to contral wed by two gussots G of
duralumin of 1 mm thicknoss, Nos. 1 to 5 are stiffoning
angles of 16 by 16 by 1.25 mm (0.63 by 0,63 by 0,049 in.).
L ard L' rib connections, in angles 20 by 20 by 2 mm (0,787
by 04787 by 0,079 in.); ¢, angles of CN12 stecl, 2 nm
(0,079 in,.) thick; c!', duralumin angles 25 by 16 by 2 mm
(0984 Dy 04863 by 0,079 in,).

FIGURE 43,~ Mounting of stabilizer, adjustable during
flight, on the K.,-3, 28 V.D.

Principle.~ The method of mounting the stabilizer on
the X.~B, 28 V.D. is applicable to a tail surface situated
in the median line of the fuselage, When the stabilizer
is in a singlo picce, it is necessary, in order to permit
its deflection, to make a channel in the fuselage, thus
weakening the latter. Xr, Bechereau preferred to divide
the stabilizer into two symmetrical halves,

Description.~ The transverse girder P is mounted
solidly on the fuselage C, by means of angles c¢. The
ends of . P form bearings p and p!, for a tube T, at
both ends of which, at K and K', are mounted the two
halves of the stabilizer. At the rear, these two parts
rest on a girder P! traversing the fuselage through a
very small channel, P' carries, in the middle, a support
S, which can be moved up or down by the screw V oper-
ated from the cockpit. In short, the stabvilizer is held
at three points, p, »p!', and S,

FIGURE 44,% Structural details of X.~B, 28 V.D,
Below, two drawings -of stabilizor mounting, and between
them a detall of the thrcading of the ridbs on the %rans-—
verse alumianum box, :at the two ends of which the stabil-
izer can pivot. At theo right, a portion of the landing
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gear, At the top of the 1eg, “fote the. ba‘l (engaged in
-the tube with helicoidal groove), as also ‘the arresting
device, : &t the bottom of the page, another !iew.of.a'por—
:tion of the 1anding gear.. L ' R .1‘24“

. " FIGURE 45,- View of left engine . Learer and forward:
portion ‘of airplane. All the rlbht-nand port1on 18 re-
moved to show inside of fuselage. '

FIGURE 46,~ Beéchereau quick—dumping aev1ce. This de-
vice,: located on the lower side of the wing was specially
designed for swift airplanes,. It is perfectly flush with
the surface of the wing. o : '

On the bottom of the tank is mounted a base 1; assem-
blage rendered tight by a patented joint 2. The dumping
orifice O is normally closed by a disk 6 of 0.5 mm (0,02
in.) copper with crimped edge., To the circumferonce of
this disk is soldered a lead shoulder 5 of 0,5 mm (0,02
ine.) extending about 18 mm (0,709 in.) beyond the crimped
cdge. The projocting part of the lead is applied to the
lower part of basc 1 and is held by an annular cover 3

with tho intorposition of the patented joint 4, Insido
of 1 is a piston 7 of stamped 0.3 mum (0,031 1n.) stcel, ca~
pable of sliding in the piece which receives it. Above

this piston is a sort of dome or valve 8 of 1.5 mm (0,059
in.) L2R alloy. The piston and valve are normally sepa-
rated from each other by a weak spring 10, leaving a cham-
ber 9 between then,

Pressure is created in the chamber 9 (snall flask of
carbonic acid gas, which is led through a tubde T to the
connection r in the base 1. The valve & 1s pressed
against its seat and the piston 7 is pushed downward, cut-
ting the lead joint 5 along the circle ¥¥, The parts 6§
and 7 then fall, followed by the valve 8, The latter can-
not possibly jam, becaunso its diamoter is less than that
of the piston,.

The whole mechanism weighs only 0,58 kg (1,5 1b,) for
an orifice of 10 cm (3.94 in,) diameter, It has always
worked perfectly in numerous tests. A prossure of only 4
kg /cm? (56489 1be /sqein,) exorts a total force of about
376 kg (829 1b.) on the 301nt tho diamcter of the hole
being 11 cm (4433 ine).

FIGURE 47.~ Rotractablo landing goar of the K.~B 28
V.De Theo lcgond is given for ono wheol only. B and B!,
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cylinders of compressed air; ¢£,, cable acting on lever

D; Gz, cable winding on drum T; 83, cable rclgasing

catch K3 D, lever for securing in raised p051tion°' X, \
cat’ch Tor Holding ‘in rolling poa1t10n, L and LF, ‘con-

t¥ol loversy; P, pump; ' R, helicoidal” groove for the ball

ry S, elastic cable; T, lowering drum; V, valve for

initial filling; 8, leve for rcleasing air from P; mn,
manoneter; r and r', oxtremo pos1t10ns of bally s,

safoty valve, . '

To lift.- Pull on Cz by means of L', This roleasos
catcéh’ K +and opens P--to tho air., Thec clastic c¢able §
then retracts leg to elevated position. Waen clear up,
hé Lower cnd of leg is locked at D, R T

To lowere.- Pull on L, This liberatos D and then
‘estdblishes ‘communication botwecn B and. P ' The- piston in
P is-actuated =arnd causcs thce rotation of the drum T
which pulls on C,  thus lowering the whoel and putting
§ wunder tension. Whon clear down, the safety catch K
holds-it.- B‘- is a rosorve c;l*nder_of compressod air,
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ENGINES USED IN THE 1933 DEUTSCH DE LA MEURTHE CONTEST*,

By L., Hirschavoer

-

‘The Potez 93 Zagine .

This engine (fig. 48) was specially d951gned to sat-
isfy the conditions for.use on Potez airplanes in the
Deutsch de 1la iieurthe speed contest, Its characteristics
were established on the basis of the prescribed piston-
displacement limit of 8 liters (488 cu.in.)y, taking into
account the necessity of combining sufficient endurance
with minimum frontal area and maximum power, in order to
satisfy, without abnormal fatigue, the conditions of the
contest, both in the gualifying tests and in the two
1,000 km (621.4 miles) flights, o

It was decided. to design an sir-cooled radisl cngine,
as being of homogencous sinmplicity and of sizo compatible
with the dimonsicans. of the airplane, in order %to obtain,
with a suitable cowling, a very great fineness which,
moreover, was verlified and improved by wind~tunnel tests
on a large—scale model of the engine and fuselage, This
design made it possidble to profit by the experience with
certain detsils of the Potez 94, of 9,75 liters (594.98
cu.in,), from which the 93 was derived by reducing the
piston displacement and by supercharging., Sypercharging .
was adopted in order to obtain a high Dower for the stip-
ulagted piston displacemont, because this made it possible
to obtain the recuisite mean pressure without recourse to
compression ratios that would produce excessive pressures
and explosion temperatures, The direct propeller drive
was . adopted after thorough investigation, because it yield-
ed a high propeller efficiency and Decause it had the ad—
vantage of simplicity and of reduced weight, The follow-
ing are the characteristics of this air-cooled radial 9-
cylinder engins with centrifugal superchar er.,

Jcharacteristics

' . Rt
Total. piston displace- L 5/‘21%\
ment 8 liters 488 cuein, *°°
Bore ' : 98 mm 3,86 in, : .
- . ool
:Stnoke\”: . R oo d17 -“-ulfi-:* 4%QLLHQ.iﬁ?u
Compression ratio ) 6 o
: 57!3“3:§"5*4{.{

. Maximum power 310 hp, &t 2, 500 r.p,m. ZOZ L

#*1tAérophile, June 1933, ppe 177-180,
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T . Y
. g?i/hﬁ
Weight, empty A 17Q_kg' 374,79 1bv. ;;“’/,/
Maxlmum diameuer 950 mnm . 87440 in,
Super charging ratio 1 .45 £.6 %" 5{7z¢mlmwle )
Y

- “aiultiplication ratio
v of supercharger "11.5

" The. Renault Bengall Engine

A1l -the.parts of this engine (fig. 49) are the same
as in the stoék Bengalli engine, with the exception of the
pistons, which were changed so as to increase the com-
pression ratio from 5,8 to 8., The cylinder heads are
made of aluminum alloy, indevendent of the enameled steel
cylinders, and are secured by four rods screwed into the
crankcase. ZXach ¢ylinder has one intake and one exhaust
valve; The valve rockers arc bathed by the o0il contained

in the cascs which are held by mllled bolts and can bo
8a 811y romoved.

The cran?sbaft is supported by fivo plain bearings,
A thrust ball - bearizg permits the use of gither a trac-
tor or a pusher propeller. .The vropeller is carriecd by a
romovablo slcove. It turns anti-clockwisc as viewed from
the pilotts post.

A gear on the crankshaft drives the camshaft and the
0il pumps. A transmission shaft, at the end of the crank-
shaft, operates thie magnetos, thie fuel pumps, and the
tachometer, The connecting rods are made of forged dursl-
umini pistons, of sluminum alloy, with two rings and one
0il scraper. The piston pin is free in its bearings. and
in the small end of connectbing rod. It is held laterally
by steel cheeks, Upper part of crankcase is of magnesium
and serves oanly as a tight cover. ILower part of crank-
case is made of special aluminum alloy., The rear end cor-
ries the magnetos, the oil pumps, and the fuel pumps. The
thrust bearing of the cranksiait is in ke front end of
the crankcase,

Ignition, by two Scintills magnetos with auntomatic ig-
nition advance. One magfneto is nrovided with a release
mechanism to facilitate startinsy, Lisht Renault spark
plugs of 12 mm dismeter are used,
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A geared pump conveys the'lubricating oil to a tank
outside the engine and dellvers it under pressure to the
Thoe

crankshaft bearings and to the rear camshaft bearing,

big ends of the connecting rods are lubricated under pres-

sure;

the small ends of the connecting rods,

the pistons
The oil, passing through the

and cylinders, by splashing,
lubricates the bearings and then,

inside»of. the camshaft,

escaping through holes in the cams,

their tappets.

lubricates them and

Rotary AM fuel pumps} Viet starter actuated by the

forward end of the camshaft.
the tubes sorving to soccuro the support of

The valves are in one of
the valvo rock-

Crs,
Charactoristics
Rore 120 mm 4, 72 in, ,kﬁm
927 290
Stroke 140 © ) | 5,61 ni*f
Total piston displace~ * 4\4//ﬂ
ment 6.33 liters 386,28 A fe
Cleine
Powor 170 hp. e
=, ﬁ_{_\’t.f:- .
. 1370
Speecd 2,500 repDemNe
. PINE
Gross woight, with 1S ¥
oump s 135 kg 297.62 1b. v
This engine has no supercharsere, Its high compres-

8
sion ratio necessitates the use of a special fuel (flg.

50) .

The Regnier Engine

‘This alr-cooled 6-cy11nder 1nverted envlne was de-
s1gned on the basis of experience a0qu1red with many en-

gines in use (figs. 51 and 52)..

I{ was made ent1rely_-n

France, with the exception of the nagnetos, which were made

to order in Coventry, England,

end. of. the. carbureuors,

which are of the Claudel 1lcense aCOuircd by Hobson._

This engino passed 1ts torguo-stand tests,
an endurance test of fifty hours,

were at full power (2,450 reDefe) e
revealed no fatigue,

above tests,

1ncluding

three hours of which
Dismantling, after the’
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FGPﬁrébﬁerighiﬁs

Stroke .. . - .. . 180 " - 5,12 "
Piéton_@iéplaceméﬁt_ 7,95 liters _”_48@ £@,iﬁ;f-452ﬂ7Qm&n

Compression ratio Gel

Power at 2,150 rep.m, 190 hp.

-Power at 2,450 r.f.m; 220 hp. 146 » BRES:
“Gross weight, about 206 kg 454,15 1D,
Power loading " 0,95 kg/hp | 2.@9{13./hp.
Specific Fuel Consumption
At full power _ = , 60 liters/n 15,85 gal./br.
A:'2,15O TeDele 45 -:9; . _l1.89._' M
spécific,oil consumption 075 n 0.198 "

Ignitions fwa'B;itiéh'Thoﬁ?&n:Housﬁqnvmagnetos{’
Lubrication: two Martin No, O rotary pumps.
Two Claudel-Hobson ALZ8A carburetors.

Traqtor_prppeller, without reduction gear .
The Farman 123.R.S. Engine

- This englne, witn 12 1nverted cyllnders arranged in
two banks at an angle of 60° and with reduction gear and
supercharger, is cooled by water W1th supplementary air
cooling by :1ns (£ 1g. 53)

The cyl;nderfgackets are steel."They'are'fitted”to'
the bottom of "the crankcase and have coolinz fins, The
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tops of the jackets of the six cylindors of cach bank arc
fittod into a watoer-cooled blocikc of light alloy.

The crankshaft is made of high-tonsilo stecl and. has
seven bearings. The front ond carrics tho rcduction goar;
the roar ond, tho goaring for the supercharger and accos-
-sorics,

The pistons are made of special alloy with piston
rings and o0il scraper., The piston pins turn frcely in
pistons, Thoe connocting-rod assembly consists of a mas-
tor connecting rod, turning on a plain ooarlrg, and an
artlculated conrectlng rod,

Thore arc two camshafts at the top of thc cyllndor
banks, ZTach cylinder has onc intako and ono exhaust
valve, each valve being rocalled by ftwo concentric springs.

The autonomous reduction goar is fittod to the front
cend of the cranlcasz with an aluninum howsing in which are
mounted: 1, a stationary gear; 2, propeller shaft on ball
bearing in front end of housing and on interior crankshaft
bearing, The propeller shaft has three arms on which turn
intermediate sears on plain bearings; 3, gear driven by
crankshaft, .

Viet starter or Farman cartridgeo starter, with or
without automatiec releasc, the boldy of the starter being
fitted to the cyilnder block, in which a special cartridge
explodes, Tais body 1is connected by & tube to a valve
chagmber fitteld to the shoulder provided for this purpose
on the cylinder., The supercharger consists of a wheel
that compraosses the air and forces it into a voiute from
which it pesses into the air radiator, Tae conftrol con-
sists of a fTrictional device which can slip in case of too
sudden accecleration and which constantly exerts a force
equal to the force required for the alr compression,

The cooling is effecteds 1, at the top of the cylin-
ders, by the circvlation of water from a centrifugal pump
with two outlets behind the engine; 2, at the bottom of
the cylinders, by air-cooled fins. -

Lubrication is effected by foir geared pumps which.
insure the flow of fresh o0il from the taik'to the éngine
and the return of the excess oil,
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.«

) Curves of Power and of Fuel Consumptlor
R o (figs 54)

A, power curve at sea 1evel, englne 12 BRS, 9.5 liters
(5?9 72 cu.ln ) ‘ - _

B ~“power éurve at sea level, engine 12 BRS, 8 liters
(488,19 cueina).

¢, Deutsch-trophy types
D, fuel-coasumption curve.

The carburetion is effected by four Zenith carburet-
ors, The air supplied by the supercharzer is cooled in
an air radiator before reaching the carburetors., Igni-
tion is by two magnetos behind the engine., Tue variation
in spark advance is e7fected by the rotation of the arma-
ture. The coanections for the control of the fuel pumps
and revolution counters are located at the rear oi the
englne.

Characteristics

Total length, with super-
charger and reduction

gear 1,280 m 442 Tt,.
Maximum over~éll width 0,596 " 1,96 0
-Maximum over-all height Q0,740 2443 U
Borse | : 90,5 mn ' 3456 in,
Stroke 100 to 105;0 4,13 |
Total piston displacement 74892 liters 481.5 cu. 1n.£ﬂzi§in
Piston displacement per
minute 15,800 m3 557,97 cu.ft.
Compreséion ratio 7e5

Sea~level power equivalent
of supercharged engine ' & man
at 4,000 T.pome . 420 hp, : 1737 GRLE.
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Specific fuel consumption . 230 g/hp/k  .507 1b./hp./hr.

“Specific oil consumption 7 9w .03 o
Reduction-gear ratio 225

‘Pressure produced by Farman _
‘centrifugal supercharger 1,120 tim 44,1 in,

o _ : (at sea level)

Total weight of engine and o
.accessories. _ © 2380 kg 507.06_1@."L21A*R

The Delage 12 C.E.Ds1,R.S, Engine

This engine, rated at 370 hp., has already developed
420 hp, in the tests and may be expected to attain 450 hp.
(fig. 55). During the flights of the "Kellner-Becheresau'
airplane, the propeller was poorly adapted, revolving at
3,100 rep,mp, on the ground and 4,800 in flight; that is
to say, too fast,. :

The acecident to the airplane was due to the rupture
of a rubber ring between the engine and the radiator.,
The steam blinded the pilot, who made a completely blind
landing, : .

This inverted engine has 12 cylinders in two banks
at an angle of 60", The valves are operated by rockers
and rods. The recall of the valves is effected by springs
situated not on the valve but on the end of a reduction
lever, thus reducing theo amplitude of the natural oscil-
. lations of the springs and increasing their damping effect
(Delage patent).

The nitrided steel cylinders are immersed in water.

The cylinders serve only to guide the pistons and do not

ﬁ'work in traction. The valve seats and spark-plug sockets
are mAde of a special bronze. The top of the crankcase
serves simply as an air-tight cover, The crankshaft is
perfectly balanced, in order to eliminate the stresses on
the bearings. The two-part connecting rods of chrome-
nickel stoel are mounted on rollers diroctly on the crank-
shaft, The supeorcharger is tho same typo as used on the
Dolage automobilos. '

This supercharger consists of a case (A) of light al-
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:loy, . pno#ided-w*t% two- large openlq s: one- (B) for 1nta£e,
the other (C) for the outlet, Inside this case are two
rotors (D, and Do) controlled in' “th ieir rotation by gears
(E; =nd Ep), Figure 56 represents cams with two .arms or
cogs, but threse or -.even more could be used, By inereasing
the nuvmber of cogs, the gear pruup is approa ched.

The main case:is closcd at ootq ends by slates (F1

:aud FE), which support the cam bearings. As in a gear

pump, the cams carry the air from the inlet %to the ontlet
orificeJ'*be output being proportional per revolution to
four times ths hatched area S, The volumetric outout is
provortional to the length of:the body of the supercharg-
er. The end of one of the cams is provided with grooves
for driving the supercharger. A case houses the gears
counecting the cams, insures tightness for their:lubrica-
tion, and serves at tne samne time as & support for the
supercharger, ..

The filClenCJ of tJlS suoercnarver is almost con.- .
stant at any speed, One can easiliy obtain pressures- of
1.5 kg/em? (21,34 1b./sqein,) above the atmospheric pres-
sure, or aboub 2.5 Lg/cma (35,56 1lb./sqein.) adeolute
p*easure, and nefatlve bress"res of abtout 0,856 Lg/cm2
(12,09 1b./5guine) or.0.18 Lg/cm2 (256 1b, /Sq.ln.)-abso—
iute. The carburetor can be located at either the ihtake
or outlet end of the supercharger,

These superchargers are.no heavier than centrifugal
superchargers in proportion to their output. They have
simplicity, reliability of operation without wear,; abile
ity, without loss of power, to. deliver, at the same speed,
a constant, volume with intake pressures varying from'l to
Ced, a very great output for a high compression ratio and,
due to the relatively low speed, necessitate no special
clutch nor change in speed., Lo '

bharacterlstlcs

‘Bore ..: . .. 100 wmm - - - '1-3594 in,
Stroke . . 84 v . - 3,31
:Riépoﬁ.displacement  7,95 liters . 485,13 .cusin.,

Compression ratio 5e2
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Rated power: 370 hp.

Speed of ongine = T<- 3,900 repem,

Speed of propeilef o o
- 1,900 v

(2 superposed re~
duction gears) '

Weight .. 360 kg

5

793,66 1b,

33
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LESSOMS LEARTED FROM THE 1933 DEUTSCE DE LA MEURTHE COT”WST*

.By Raymond Saladin

e . .

heé Deutsch contest of July 1933 proved very instruc-
tive. We will recall briefly the reason for. 1ts ‘rezula-
tions, namely, to obtain,the maximum speed for.a dlS*ance
of 2,000 km (1,242.27 miles) from an airplane equipped with
an engiae havnng a piston:displacement not exceedlng 8
liters (48842 cuein.).

This left great latitude to the designers, Without

ishing to dlsparage the Service Tecuglqu de 1ltAéronau-
thue, which does all it can (and its task is not always

easy), it must be recognized that its very strict rules
sometimes interfere greatly with the initiative of our
airplane designers. The regulations for the Deutsch con-
test liverated them from their customary limitations, and
the results exceeded all expectations,

In fact, Potez, Rezault, arnd Farman obtained from
their engines (all below 8 liters piston displacement)
powers of 270 hpe, 170 1p., and 400 hp., respectively.

The refined airplane cellules enavled the following sneed :
Potez, 3856 km/b (221,2 mi. /hr ) maximum, 322 km/a ('m
mi,/hr.) mean; Caudron, 333 km/h (206,9 mi./hr.) maximum ,
317 km/h (197 mi./2r.) mean; Farman, 330 LN/; (205.1 mi,/
hr.) maximum, 300 km/n (186.4 wi,/hr,) mean, I wmay add
that the Farman, which was obliged to qﬂit on account of
some mechanical defect, never gave tie 1mp“e“ sion that its
pilot, Salel, had demanded the maximum of his engires The
maximums are counsidered aere, not as is customary otut as
oxtended to cover 100 knm (52.1 ailes), or onec lap of the
Doutsch contest, which gives them added significancc,

In the present state of deovolopwment, nothing bottor
can beo domandod of the caginese Thce 1933 Deutsch contest
for medium-sizod airplanes has opeoncd the doors for the
1934 contest, It has accomplisihied its purposcs

The airplanes were all monorlanes, Thoy all had high
wing loadings of more than 100 Eg/a? (20448 17, /on Tt
The small, compact, thickset winzs resendled planwng fins
and permitted only very lonzg and dargerous take=~o0¥fs and
\'landings at speeds of 180 to 200 mm/h {111.85 to 124.3 mi,/
hr.). But, once in the air, ther nermitted high speeds
facilitated by the streamliniung of thae .nole anordlné to .

\_/
L ]

*T,a, Natire, August 1933,
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“;the purest Drinclples of hydrodynamics. The designers
" had given ‘special attention to the engine cowllngs, fuse~

lages, and landing sears,

The Potez had an ordinary landing gear retractaole
into the wing during flight., This feature added about 40
kn/h (24,86 m1./hr ) to the speed of the airplane, The
Farman had a singlo-wheel landing gear which was !"swallowed®
by the fuselage during flight, The landing gear of the
Caudron was not retractable, but was falred so as to of-
fer the least posslible head resistance deapite the handi-

‘cap .of ‘being fixed,

”he fuel consumptlons were extremely small for the
speeds attained, Ddtrd, winner in his "Potez- Potez, used
less:than 15 liters (3.95 gallons) per 100 km (52,1 miles),
and Delmotte, second on his “Czudron-Renault", only 19
liters.(5 gallons) for the same distance., These figures
are less than for automobilles "de luxe."

The 1933 Deutsch contest made it possible to realize
a superior engine-cellule assembly from which can be de-
rived, on the one hand, remarkable pursuit airplanes and,
on the other hand, fast touring airplanes. The practical
use of airplanes derived from racing airplanes, with the

" ‘inevitable changes for guantity production, is now only

a guestion of months,

Parenthetically, it may be remarked that the alrplanes
of the Deutsch contest were very difficult to pilot (like
all fine racing airplanes with heavy wing loading) and
counld not be entrusted to any average pilot. Only first-
class pilots could make them do their best. Detrd, the
victor, Delmotte, Salel, Arnoux, and Lemoine all showed
great skill, s : :

"I now come to the only forelgn contestant for the
trophy, the Englishman Comper, of whom no mentlion has yet
been made. He finished the course at over 228 km/h (141.67
mi,/hr,) with an engine of only 135 hp, and on a strictly
stock airplanes This demonstration was useful, It dem-
onstrated the qualities of the cellule and engine, ds well

‘as the skill of the pilots The Englishman took the chance

of regularity, awaiting the weakenlnb of his adversaries
in order to finish alone, trusting in the strongth of his
onginoe and thinking that the efforts required of the con-

 testing engmnes would not allow ther to finish the 2,000

Km (1,242.7 mi.). He Tell behind, but kept pegging away
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and finished in a fevitable burst of speed, alone and with-
out: audlénoe slnce nls conquercrs pad long s1nce arrlved.
The preoa atlon *or the Deu tscﬁ contest had cost dear-
1lye Iudovie Arrachart had been killed, and Vallot had
seribuély“damag@&-hisféirplaﬁca“-In boe contest itself,
there was: only one aceident, &that’ of Arnoux, whose air~
plane nosed.over in the attempt to take off, dué:to the
$failure of the single-~wheel landing gear, so that he was
elim¢nated from tne race. : ’ s o

e

Arter tne war, when the. speed of 300 1rm/.z (186 4 mi, /
hr.) was exceeded for the first time (by Sadi Lecointe,
October 20, 1920), niston disvlacements of the order of

25 1iter; (1 525,686 cugln.) were’ embloyed for engines on
racing. airplanes, v1e1d1nr aboat 500 hp. - In 19?3, a speed
of 322 km/b (200,1 mi. /hr.) was attained with a piston
displacement of only '8 liters (488,2 cuo.in.) acd 270 hp.’
horeover, this speed was maintalned for 2,000 izm (1,242,7
niles), while the-first 300 1fm/h (18644 ul /hr ) was main-—
tained for only & fow kilonmcters

The Deutsch contest therefore illustrates %the prog-
ress in speed from 1920 to 1933, We now know that future
touring airplanes will have a high mezn speed, because
racing airplanes are always the progenitors of normal aire-
planes and large speed ranges. It is possible to predict
new econnilical pursuit airplanes of increased efficilency
as a resalt of the researches due to the Deutsch contest,

In tle ma*tér nf spe d (for its practical applica-
tions), it is interesting to note that a greater speed
was made in 1933 than in 1920 and with a piston displace-
ment three and one half times smaller., Tais fact shows
a trend toward economic aviation of high efficiencys. This
is more important with respect to the near fubture than the
increase in the world's speed record, for all classes,
from 300 kufh {(186.4 mi,/hr.) with 350 hp. in 1920, to
700 km/nh (435 mi, /nr ) in 1933, but with the enormous ex-
penditure of 2,000 horsepowor, : ’
. The gain realized in the Deutszh contest is of much
more.interest, as it reveals tie valude of its regulations
and the .effect it W*’I1 have on Tuture prosress, -Notining
must be neglected for insuring the future. of ‘aviation,
THis"is why the regulations of the 1233 contest should be
marked with &a-wihite stone 'in the annals of the air.,  The-
ifidispensadble‘résearches ‘in purc speed must,  in practice,
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be accompanicd by an incroaso in tho speed range. It is
in this connoetion that the leading-edge and trailing-
edze flsps uvsed in England and Germany are of interest,

It is asked why France has not made more wse of these
two supplementary methods of sustentation, with the ad-
vantages of wiich we are well acquainted, These advantazes
will become all tho nore marked as thoy arc applicd to very
high~speod airplancs, Amoericans aro using those dovices
on commorcial airplanos at spoeds of the ordor of 300 kn/
h (18644 mi,/hr,), It is logical that wo should soon sco
thom . usod in Franco,

Translation by Dwight ¥, lincr,
Mational Advisory Committec

.for Acronautics.
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TABLE I. AIRPLANES 2

B

| Weight |Total Weight| Fastest s

Span | Length|Height Area |without|weight Weight per lap .

fuel per hp. | speed e

Type Engine - :

m m m o’ kg kg e in kg kg | km/h o

ft.| ft. | ft.| sq.ft.] 1b. | 1b. [sq.ft. in 1b.| 1b. |mi./hr. B

_ 8

Potez 53 | Potez 9B 310 hp.| 6.65| 5.40 | 1.80| 7.20| 600.0 | 900.0|  125.0 2.9 | 356.0 o

21.82 | 17.72 | 5.91] 77.50 | 1322.8 | 1984.2 25.6 6.39 | 221.2 &

Ceudron 360| Regnier 210 hp. | 6-80{ 6.87 | 1.88] 7.00 | 480%* 695.0 99.30 3.31 | 317.0 §:

- 22.31 | 22,54 | 6.17| 75.35 [1058.2 |1532.2 20.33 7.30 | 197.0 g

. H

Farman Renault 165 hp. | 5.98 | 5.50 | 1.35] 6.26 | 425.0 | 615.0 98.20 3.73 | 303.4 5

19.62 {18.04 | 4.43| 67.38 | 936.96| 1355.8 20.12 8.22 | 188.5 &

B

Farman Farmen 400 hp. | 8.10 | 6.91 | 1.53| 9.31 | 650.0 |1150.C 123 .5 2.88 | 300.0 =

26.57 |22.67 | 4.99(100.2 |1433.0 |2535.3 25.3 6.35 | 186.4 .

. . ~1

Kellner— Delage 350 hp. | 6.65 | 7.16 | 2.64| 10.6 | 990% |1600.0 150.9 4.57 | 400 2

bécnereau 21.85 |25.49 | B.66[114.1 [2182.6 |3527.4 30.91 |10.08 | 248.6 w
28 V.D. '

8ge

Note.~ Deta compiled from L'Aéronautique, July and dugust 1S33.
-The upper figures in each case are in metric units; the lower figures, in English units. *

*Bstimated. '



TALLE II. ENGINES =

F

Bore Stroke Diiziice— Comgr:§zion - Q

Type Horse- | Cooling | Number of e ati L
power | system | cylinders mr mm liters -

in. in. cu.in. @

o

N 5

Potez 9B 310 air g o8 117 8.0 6 e
3.86 4.6 | 4gg.2 o

'—l

Renzult Bengall 170 air 6 120 140 6.33 8 =
4.72 5.51 | 386,3 g

O

"

Regnier 190-220 air 6 114 130 7.95 6.2 o
4,49 5.12. | 485.1 i A

P

Farman 12 B.R.S. | 400 | water 12 90.5 | 105 7.892 a5 8
3.56 4,13 | 4816 . &

veL

Note.~ Date compiled from 1l7AdSrophile, June 1933.
The upper figures in each case are in metric unitsj the lower figures, in English.

6%
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N.A.C.A. Technical Memorandum No. 734 Figs. 1,4,5,6

Wing area: 7.30 md

Length 5.40 * (17.73 " (77.50 sq.ft.)
Height 1.80 * 5.91 ¥ 310 hp. Potez 9B engine.

Figure 1.~ General arrangement drawing of the
Potez 53 airplane.

Span 68.85 m gal.ea-ft.

i
Puel . " 4
| - =t |
i LlI ------ ' il S
= g =122
R ——
= =
Figure 4.~ longitudinal
section of
the Potez 53 airplane.
Key for Figure 5.
-------- Induced polar ——With wing-fuselage filet
————— Wing alone —-—-—Without wing-fuselage filet
—-.-——--Cockpit covered A With inner-wheel fairing
(o) Cockpit open \% Without inner-wheel fairing
0T, T 100C, =TT A T P
0| ' | e | WinE alone o | _ g e A i
! 70 . = = _‘i“ f/, L s
100 /"'Z‘r’ 7 T {fe L ’?Z‘/f};//' '
| B A u .9°///5'// g |5 Vine Fo.9-121
-V LS ] -/n ol \\ ————— Oe
IGL/f;*A . I./ b e | e 6_////(_#“\_ | | ,‘\\\ ing
74my/EE L e
T /o S
v, 2./ j
o". \ { L o e ] ML.
I\ & V8 W O nr w1 W WoC, G°h 6 8 I :m%
Figure 6

Figure 5.
Figures 5,8.— Results of wind tunnel tests with models of Potez 53.
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(From LaNature)

Figures 2,3.- Views of the Potez 53 airplane.
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Figure 7.— Alilexron controls 6! the Potex 53 airplane.

\
| Fes
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! |
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Figure 11.— Diagram of retractable landing gear.
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Figure 10,-

and radiatorse

Figs. 8,9,10

Figure B,-
Landing
gear of the
Potez 53
airplane.
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0,5 1 1.5m

&

Length 6,87 " (22,54 * ) (75.35 sq.fts)
Height 1.88 " ( 6,17 " )

Figure 12,~ General arrangement drawing of the Caudron 360 airplane,

l'igu.re 15;- 'l‘nanents of lan.dingﬂuéear.
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& . o . _ ' Figure 18.—
> 2R 7 NG % Spar-fuselage
Axis ; =) - attachment,
of
"m‘,,
C:D\‘ & 1 :155\;.\ 1l
" i O . oor |yt b 22072
7R v/_.!r\ 7 2 A Fi 17 -
L\ , A Y e, )= gure .
/ = mfﬁi%ﬂ/*é‘fél;ﬁ“ Controls of
a Ailerons = " pevator — i Caudron 380

1P Figure 18. 8tructural
i : details of
the Caudron 360




Figs. 19,20,21
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Figare 19.- Mounting of landing gear on spar.

of the Caudron 362,
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Tigs. 22,23,25
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Span  5.98 m ( 19.62 ft.,) Wing area; 6,26 m? (67,38 sqeTt.)
Lm 5,50 LJ ( 18.04 " )
Height 1.35 " ( 4.43 " ) 165 hp Renault engine,

FTigure 22,~ General arrangement drawing of the Farmen-Henault airplane.

ettt

25, View of the Farman-Farman airplane,
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8,10 m ( 26,57 ft.)
22,67 " )

Span

Length 6,91 %
Height 1,63 "
Figure 24,~ General arrangement drawing of the Farman-Farman airplane,

4,99 " )

Pigsn. 24,26

Wing area;
Farman 400 hp engine.

9,31 lnz (100.21 ’q.ft.)

”, — ~———
7] Wing root -
5_
02 k“ IQ" ' ar 0 1. Farman-Renault
g 7 % gl SR
gebe 4 8 4 8 G
T ‘9 I- t 'T "? i q'_
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= ——n-— Jgure 26.,~ Wing
0] 02 08 gk : sections
' ~ nused on the Farman
49399 e airplanes.
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r18-6 37,28939

sy
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alrplane.

'_"F/igure 37.~Fuselage of the
Farman-Farman

Front

%%

Rear
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N N

& _
Figure 38.— Wing of the Farman-Farman airplane.
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rigure 30.~ Landing gear of
the Farman-Rensult.
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Span 6,65 m (21,83 ft.) Wing area; 10.6 m® (114,1 sg.ft.)
Longth 7.16 * (23,49 * )
Height 8.64 " ( 8.66 * )

Figure 34,~ General arrangement drawing of the Kellner-Bachereau
28 Y.D. airplane.

i : : g Hilitppnen. L 80 y

Plgure 35.- View of the Kellner~Bécheresn 28 V.D.
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1207 raiged =
1 .
60 Tigure 36.~ Polars -
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Figure 38.— Water circulation in fuselage.
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" Figure 47.— Retractable
landing
gear of the K.B. 38 V.D.
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Figure 41.~ Engine bed of
3 the Kellner—
Béchereau 38 V.D.
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FPigure 43.~ Adjustable
stablilizer.
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Figs. 44,45
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Structural detalls
of the K.B. 38 V.D.

Figure 44.—

MMM
1 L

m/////////////mm//////m/ﬂ//l///////////mm/?”
Wﬂ/ﬂ/ﬂ/f/ﬁmﬂ WM o

/M LA - ;,f,/.// ¢

a9l
m,' J(

Figure 45.— Views of engine bearer.
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Figure 48.-The Potez 9B engine.
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frizs _ﬁ:: " e e e e - :r o 2 e
Figure 51.-Side view of the Regnier
engine,

Figure 53.-The Farman 12 B.R.S.
engine. ’

e

Figure 52.-Side view of the Regnier

Figur

Figs. 48,49,51,52,53,55

There ﬂ"‘”ﬂ%{(“ﬁ)‘?&?ﬂ?ﬂg

. r" '

N e

engine.

e 55.-The Delage 12 C.E.D.
I.R.S. engine,
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Figure 56.-Celage 12 G.V.1.S. supercharger.
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