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THE LOIRE~llaCOLONIAL~MILITARY AIRPLANE (FHENCH)*

A nlgh Wlng~Sem1cant11ever All Netal }onoplane
. T ‘" ' BY P Loyer

The'"Atellers et Chantlers de la L01re, whose aero~g,
nautic act1v1ty was orlélnallv limited to the constructlon
of the Loire-Gourdon-Leseurre pursuit planes, has consid-
erably .ext.ended the scope .of its work during the. last two
years.-. Parallel with, its. namal constructlon,,the company
has bebun,‘ln 1ts new and well—equlpped .shops, -the con-
struction of new airplane thes. ' '

The ”Atellera et Cyant1ers de 1a 101re" aTe equ1pned,
for metal. constructlon. Their ¢1rst two alrplanes, the.-
- Loire: 11. 1andplane and the Loire 50. semrlane, are very
inter est1n€ to study,.- becausc tney embodv tne technlque
thins far develoyped by the Dureau of research.

The: Loire 11 introduces a novel method of metal con-
str wction: and.. orlglnal solutlons of problems of detail.
We will exn¢a1n “the pr1n01ples in. the text and leave the
comments on the problems of detall to the 1egends.

PRINCIPLLS OF CONSTRUCTLON

.}at rlals

Dura11m1n in 1ts 51ntlest forrs of sheets, strips
and open channels; the most. limited use noss1b1e of spe-
cial shapes (spar flanves, for examrle) few tubes; .steel
fittings, class 34; a certain numbter of cast- aloax parts
(supports, rudder pedals, shims), preferably of like parts
made in quantity; no autogenously welded parts.

* L'Ae}dnéutique,'January,:l932w P .. 5-10.
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Warren-girder structure. - This comprises two I and
L (fig. 3, a and b) tetween which are arranged the ribs
E placed zigzag at angles of 50°. These ribs have pro-
files corresponding to obligue sections of the wing aand
support the covering by means of strips 1. The patent
describing this construction**likewise covers its appli-~
cation in the case of wings with several spars (fig. 3, c).
According to the inventor, the principal advantages of
this structure are: I L g

1}_ Comnres31on bars or rlbs' E,'vhlch Prace the
w1ng and occupy the wnole ‘height of. the prof11e. They
can not bQCL;e{ because theﬁ are conpnected by the strips 1.

2. The cross bracing is light and produces a re-
markable torsional rigidity.. This structure is practically
indeformable, even without the coverlng. :The covering can
be attached after the wing has.been mounted, without fear
of deformatlon during the process of. rlvetlpg.

3. The ribs E (fig. 3,‘&) are joined together and
to the spars by standard fitting ‘F, or more exactly by
gussets, the large number of whlch (12'per Jo1nt N) en—
ables econom1cal Droductlon All the lents,are alike.

No plate girders. -~ This type of glrder, much used
in bridge construction, has been eliminated from the wing.
In these girders the flanges comprise several plates riv-
eted together by means of ,straps., The lattice bars are
attached to the flanges with the aid of gussets and angles.
The bars working in tension consist of simple angles, while
the bars working in compression are composed of U channels
or multiple angles., The assemblage is made by numerous
rivets. The working stresses are generally far below the
elastic.limit of the materials used, so as to allow for any
D0551b1e deterioration of t xe rivets from v1brqt10n. :

In the Loire 11 plain oheet “etal,'lightened by round
triangular holes with crimped edges, was used wherever pos-
sible (spar webs and ribs). Thus the riveting was reduced
to a minimum, since the web is only a perforated plate.

**  French patent 5685, 793 (¥arch l 1929), Soci€te Anonyme
des Ateliers et Chantiers de la'Loire (A. Asselot's inven-
tion), "lMode de construction d'ailes d'appareils volants."
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Lastly, the wing is composed of disconnectable parts,
each ser1w1ng having a 1ea 1ng edge and a‘trai}ing edge!
attached Dy hinges. R P o s

BRI F DESCRIPWIOW OF HE LOIRE" 11

*ﬂWiﬂg*ff'”-““

The wlng has an elllrtlcal sqape w1th a sllght ‘dihe-
'drql Clark ‘YH 'sect'fon’ oT profile, with' sllght dlsplace—
ments of  the center “of pressure'"two convent1ona1 ‘ailerons
differentially controlled, and two ‘auxiliary ‘ailerons to
facilitate landing on rough ground. ZEach half of the wing
is attached to the fuselage at the top of the cabin. The
wing has no ordinary ribs, and the covering is attached to
strips or stringers. -

Fuselege'”

The structure of the fuselage 1's based on’ tne Same
principles as that of the wing: "It coasiéts of two verti-
cal Warren girders braced by transverse frames riveted to
gussets. The plain’ sneet duralunin coverlnb partlclpates
in the 'stresses. It is attached to tne glrders by means of
1ongltﬁd1nal strlngers.:ﬁ

Tne fuselage, the- front end of which supports the en~
gine bearer, is.-divided into two parts assembled dy four
ball-and-~socket joints along the oblique planes Py and P,
determined by two transverse members of the Warren girders.

The landing gear is of the divided-axle type, with
Messier shock absorbers of 180 mm (7 in.). Each axle is
carried by the two lower struts, whose junction forms a
box. The-airplané has vwheel brafes and a t?ll Skld w1th a
Messier shock absorber.

Thé ‘rather complex equlpme nt is s*mllar to that of co-~
lonial three-seaters, which has been repeatedly ‘described,
and is adapted to the following uses: messenger, observa-
tion, bombardment, ambulance. :

The Loire 11 has a disconnectable dual control; a
- glass roof vwhich can be opened in flight, permitting exit
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by parachute. Behind the cockpit there.is a.cabin.3.25° m
(10.686 ft.) long, 1,65 m:{5.41 £t.) wide And 1.2 m. (3,94 ft.)
high.. Tais- cabln can hold a wounded wan on a stretcher and
an attendant seated at his head.

The equipment embraces everything. required; for nlgbt
flyiang, including navigation and position lights, landing
lights and Michelin flares., The armament comprises two
machine guns on Scarff mounts above the cabin and a box of
30 hand grenades; 12 rockets for distress signals in case
of breakdown. The airplane is also equlpped with two-way -
radio, 100 km (62 mlles) range, w1th emergency generator.

<

>TPdwef,Piaﬁt--

The original plan was to use a Salmson 9¥b of ‘250 hp
engine. . Due to an-increase in the general equlprent ne-
cessitated by changes in design during its construction,
the total weight was increased from 1720 kg (3792 1b.) to
1920 kg (4233 1b.), which made it wecessary to install a
more powerful engine, the 300 hp Lorraine "Aigol"

The sheet-metal engine bearer,: -attached to the fuse4
lage by four bolts," supports:the oil tank formlng a radi-
ator, the 10 kg (22 '1b. ) fire extinguisher, all the oil
pipes and- the instrument board. ' The metal propeller is a
Levasseur or Ratler.: An N.A;C.A. engine cowllng protects
the delicate distribution mechanism from progect1ons of
sand. e

CPARACTLRIS ICD

Span 16.50 m* - . 54,13 ft.

Length © - .10.00'm © . 32.81 ft.
Height : 3.25m - 10.66 ft.
Wiag area 35 m=? . ' 376.74 sq.ft.
Weight empty =~ 1120 kg 2469.17 1b.

Total weight 1920 kg 4232.87 1b.
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PERFORMANCES
(Announced with "Algol" engine)
. Speed, with a total weight of 1750 Lg (3858 1b.)
‘and-at -1800 r.p. me, o 201 km/h 124.9 mi. /nr..
Range T ... 600 km 273 mllee

LEGENDS
FiGURE“f:~Generel*a£réngement<drawingéAQf_the Leife 11
airplane. L . :

"FIGURE 2 .~Metal .structure of Loire 11. : Note arrange-
ment, in Warren girdérs, of w1ng ribs and 51des of fuselage.

FIGURV 3= Wlng structure of Loire 11 in TWarren glrder&

FIGURE 4 Fuselage elemepts. The brac1ngs of .the. lat~-

‘eral Warren- ‘girders are represented .by. fine lines. The .

framés-are-dot-hatched. Letters indicate-location of cer-
taln structural elements shown in detail in Flgures 57,

 FIGURES 5-7.-Details of elements 4, 3'.and E in Figure
4, ‘In Figure.5, note assembly by ussets. In Pigure 7-a

~moor1ng rlng is v151ble under- the sternpost

FIGURE 8. —Ball and-socket JOlnt (R in fig. 4) between
front and rear parts of fuselage; L', lower rear longeronj

.My and ¥z, oblique struts of front part; M', oblique strut

of rear part: (This- strut prevents dlsadgustment of rear
part - in disassembling. ); P, reinforcing plate on longeron
for attachlng ball and—soc zet joint. .

FIGURE 9. J01nt B in Figure 4, In this. longeron, con-
sisting of a.U channel with crimped edges, are placed block
of stamped: duralumin, which insure the union of the two
parts-of the box frame. . The inner gusset, vith crimped
edges; is in one~piece3, ‘The small outer gussets insure the
perfect union of the longeron and-front frame before cover-
ing.

FIGURE 10.~Passage of a stringer through a wing rib.
The stringers are of equal strength vertically between two



(@3]

N.A.C.A. Aircraft Circular Ho. 157

siccessive noints of passage R

FIGURE 11. ~Tvplca1 asseLbly of tvo ribs with a wing
spar (joint N,".fig.: 3,-d). The spar L has two slotted
flanges of the Wlbault type and a web lightened by tri-
angular or circular holes with crimped edges. . The:ribs
B, set obliquely at 80% to oné another and to. the spar,
.hsve:crimped edges, - reinforced’ by angles to form tie
flanges, and webs lightened like the veb of “the’ spar. .
Four stancaréd gussets of stamped duralumin are shown, all
having an angle of 60° at the apex and connecting omne of
the ribs with the spar. The lower gusset is attached to
the spar flange with the intermediation of a reinforcing
angle., Between the ribs 1s shown a gusset with. g lug
forming:a hinge: for attegckhing 'the trailing (or leadlnb)
edge of the wlng.

. - WIGUR? 12.-Jcint A' in Figure 4 ' Tne assembly is
~effected by & longitudinal ‘gusset forded at right angles
and a stanped transverse gﬂsset.uuw.> S

URE 15 -Dumping device. 1, attachment. for wing
Strut and landlng gear strut; 2, transverse frame of Puse—
" lage; 3, .suprort for pinions ‘4 and 5; 4, control. pinion. -
for separating fuel pipe; 5, control’ p1n10n for, dumplng,;
6, shaft for.supporting tank 8 by means of section 7, and
resting at its ends in the socVets 10; 9, fuseldge string-

..er; 11, roller’ cage.” A pull on the dhmplﬁg cable. turns,

pinion:5.%" The latter rotates thé soclhet 10, vhlch mabes a
semiturn., The parallel-faced ends” of shaft 6 come opposite
the slots in the roller cages 1l. The tan? _drops-forward
and:*s then releqsed from the rear.

FIuUR? 14 —uecnanlsm for dlsconnectﬂné the fuel pipe.

The dravings. represent ‘a’ vertical section ‘and a-horizontal
section through- S in Fig ure 13, Tlgntress is obtained by
contact of collars.,l znd 9, whlch are held against each
ot 1er by the nut 4, When ey 8 is pulled.out,.the two

jaws of the cldmping collar 2 open wide under the action
of the flat spring 6. Tae collar 5 i then Lo 1orger ‘held
together and separates into four sectors, si- sgunder the
action-iof the round spring 7. Tae collars l and 9 are .
then released, The dumped tank carrsies. collar 9 with 1t
while collar 1 remains on ‘the airplane.
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FIGURE 15.-Ball-and-socket JOlnt connectlng two
parts of fuselage. 't x oo - .

FIGURE 16.-Pin for attaching wing spar'té longeron.
1, reinfércéing: box; 2, shock~dbsorbing angles; 3, pin;
4, shims; 5, fixed sockRetsy 6;-screw.integral with socket
5 for attaching. compressionibar;7; plates.for attaching
struti ‘box for longeron;:9;.10, web and flange of longe-
ron. The.wing. strut:is-attsched to.the:neutral axis of - |
the longeron withethe- aid. of.the-two-plates 7 of high-ten-
sile-steel., ..The plates slidejongihg;bpxu8,_to.which they
aré attached by- the pln 2, whichiextends.into box 1 and
tlgbtened by oo’ ORI I IO :

FIGURE 17 .~Leédihg'eAge”of Wi£g;V
”3FIGUEE*lSu-Ailer@n&andftrai&ing edge... .

FIGURE 19 —Fuselage frame with- chlef pllot's seat
FIGURE 20.—Port1oq of 1ongeron near attachment of.
wing spar and a1leron control. :

FIGURE 21.*T1p of wlng.uu“ :.:if; {wi R

FIGURE 22.-Dual aileron and elevator “controi. B,
locking lever. The bowden wire b ends at the clutch E of
the elevator control. T, aileron control corresponding to
tubes T of Figure 23%3. The rotation of the wheels is trans
mitted to the tubes T by chains and cog wheels.

FIGURE 23.-Differential aileron control. This ren-
ders it possible to lower simultaneously the auxiliary, as
well as the conventional ailerons. When the pilot pulls
the lever L toward himself and locks it on the notched
quadrant S, he simultaneously pulls the tube V and engages
the small rod . This rod, the details of which are shown
in Figure 24, moves the guide G in a system of three con-
centric tubes with helicoidal grooves. (For greater sim-
plicity, this systsm is here represented in the form of a
solid eylinder supported at its ends by the collar BB and
the fitting F.) When G moves in the direction of the ar-
row, the horns integral with the rods A, and agz which ac-
tivate the left and right ailerons respéctively, turn
through an angle o toward each other. This lowers by 15°
the regular ailerons, which, at their lowest position,
still retain a freedom of 109 for warping. D, clutches
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for tﬁbéédT?“M‘-socket for control stick., 'Pﬁlliﬁg Vplbﬁ—
ers the aux111ary allerons.

FIGURE 24 —The letters BB F G Ag Ad and b des—]
ig nate the same- partsvas:in. Flgure 23. flange with’
ball bear1ngs,g, ~horn for.céontrol of rlght alleron
2, horn:for.- control of “keft .aileroni 4, tube 1ntegral
with, horn 3..with right+hand: helico1dal groove 5, ‘tube .
for control of warping,; with'axial groove in- whlch moves
‘the gu1de G 6, tube: 1ntegral ‘with‘horn 2 witd left-hand
hollc01dal groove,g -gliding sockiet! controlled by rod .b,
fyand £ represent respectlvoly the directions of rotation
of tubes 4 and 6, when b and socket 7 engage in the direc-
tion of the arrow. cne el T oo

FIGURE 25.~Side wiew: of ‘the Loire 11 m111tary air-
plane. -

FIGURE 26.—Three quarter front view of the Loire 11

show1ng semicantilever: constructlon. '“:g

Translation by Dwight M. Mlner, .
National Adv1sory Commlttee for Aeronautlcs,‘
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Span 16.50 m (54.13 ft.) Height 3.25 m (10.66 ft.)
Length 10.00 m (32.81 ft.)  Wing srea 35 m<
(876.74 sq.ft.)
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Fig.l General arrangement drawings of the Loire 11
airnlans.



N.A.C.A. Alrcraft Circular No.l57 Figs.2,5,6,7

Takern from
"L"Aéronaoutigue”
Jan. /932




¥.A.C.A. Alreraft Circular ¥o.)87 7igs,3,4,8,9,10,11,12

. Taken from
"L Aéronautique”
Jonr. /1932




|

¥.A.0.A. Aircraft Oircular No,157 Tigs.13,14,15,16,22,23,24

-—

@
///

3 \

Eg —Q
STy %
ng R Y e e -‘ @
NN P
$88 ‘ X
50 -
ks N

a0
o = oF

||/f/'[;%‘?'
e NG o
.w‘wf 3
R
e @’

o £ 55 TR=== - = | 77777 X\\\\“\««i\i """"""" -
L =1 H A= ’ g N
5y — i /'7-,, &
oY Ol B T : @ N
ig . g .‘ )
v =
L




21

17,18,19,20

Figs

Aircraft Circular No.l57

-A.C.A.

N

Fig.19

.. Token from
L Aéronautique”
Jar. /1932

Fig.20

Fig.21




N.A.C.A. Aircraft Circular No.157 Figs.25,26

Fig.25 Side view of the
Loire II military
airplane.

Fig.26 Three-quarter front

view of the Loire II
showing semi-cantilever
construction.
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