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'THE BLERIOT 110 AIRPLANE (FRENCE)*
A Long-Distance High-Wing Honoplahe
"By Pierre Léglise

.The Bleriot 110 which, under the’?ilotage of Bossoutrot
and Rossi, flew frou Paris to Oran, Algeria, in 67 hours and
33 m;n@tes, was designed by .Zappata. It is a wooden airplane
designed:fo;,loﬁg;rgqgrd,flights. The tﬂoAdistinguishiﬁg
features of this.alrplane;as a waole, and of all-its parts,
are fineness and‘}ighpngssg

The most.noticeable features of the.B 110 (Fig.. 1) are
the he@rteshapeqlcrpss‘sggtign“ofhﬁhgjigselage, the large wing
and. the wiag bracing. The fineness of the fuselage is due
largely_tp>the narrowness of its principal. section, which re-
duces the portinn of the lower surface of the wing not utilized
on most high-wing mopoplapes.v The,tests;QQQWQd that this shape
gives excellent pggetraﬁion? even_sppe;igrltp4that'9f a Streamt
lined body of reyplufion.mqunted in contact with the wing, probv-
ably:beoause, in the former case, tne junction .is pade praqti%
cally ot right angles, while, in the latter case, acute angles
are formed Whigh:always‘cause interference. .

The frontal area of the fusclage.was reduced to. that .

B B -

£,

strictly necessary for the honeycomb radiator.. - Obviously a

*From L'Aeronautique, Dececiber, 1930, pp. 431-438.
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. radiator on the side of the fuselage or on the wing would Dbe
preferable from the aerodynaric viewpoint, but this kind of
radiator did not seem to be sufficiently perfected to with-
stand the vibrations during very iong flights.

The fuselage section is elongaited in height (Figs. 2 and
3) and terminates in a point at the bottom (Fig. 4). This
shape enables, by the simultanéous use of a cabane and a sys-
tem of brace wires, the utilization of a very light wing with
a very large aspect ratio. The cabane struts and wires (in-
cluding the two pairs of wires below the wing) weigh only 90
kg (198 1b.), instead of 240 kg (539 1b.) which would have been
necessary if four steel struts with aluminum fairing had been
used. The weight of the wing itself is 6n1y about 50% of that
of a cantilever wing having the same aspect ratio of 8.7. The
fineness of the whole airplane is-17 when the wheels are cowled
and 16.5 when not. This figure can be increased to nearly 19.5
by eliminating the landing gear. A rectangular model with an
aspect ratio of 6, with the same profile, gave a fineness of
20. An elliptical model, like the B 110, gave a fineness of
33. 'In both cases the maximum C, is very high (100 C, =
160). The propeller ﬁas lowered as nmuch as possible, so as to
bring the slipstream below the wing. The distance between the
propeller and the leading edge of the wing is 4 m (13.12 ft,).
The wing, with a span of 26.5 m (86.94 ft.),had to be made in

three parts, so that it could be transported along the road to
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the airdrone. Henoe 1t welghts a llttle nore than if it were
made in one plece. |

| One dev1ce, whlch contrlouted to the llvntenlno, con-
sisted 1n connectlné the two Wlng snars by an ob lique alleron~
supoortlng spar (Flgs. 5 and 6,. In nost alrplanes the_front
spar is usuallv stressed nore than tre reer spar. It may hap—'
pen however, 1n oexteln Lllgﬂb cases and 1n v1olenu maneuvers
of the alleron that the rear snar is no e stressed +ha"1 the”‘
fronu spar.. S¢noe the englqeew4mJSU provsde for tnls pOSSlbll—\
ity, he is foreed to adopt a nee*y jpe OL constructlon, unless
the*e is some etfectlve dev1ce Ie -“ﬂnsnlutlno the strese from
one spar to tne otner.. In the present case tne allehon—sup—
portln@ spar Lorms a soru of contlnuatlon of tne rear Wlng spar
frqm the po;nt‘ 3' (rlg 8) to A,‘ Where 1t 1s attached to the
front spefAby e:hox. The tors1ona1 res1stance of tqe Wlng is
thus éreacly 1Jcreased On tne,otner hand, th;s a;le;onfsup—
portlng spar, bejnv securely a taehed at threeAnoints (inoiuding
the box Tib at G), can be made rmuch 11 ‘ter tnan a spar 5e—

cured only at one end.
The Fuselage

The fuselage stiructure hes a keel at the bottom and'two
longerons at the top. The trensverse structure consists of
bulkheads (Fig. 41) and intermediate frames (Figs. 7, 11, 40).

The spaces between the bulkheads and frames are occupled by
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formers (Fig. 10). The body, thus formed, is covered with a
layer of whitewood (Fig. 8) in strips about 5 cm (1.97 in.)
wide glued and nailed to-the framework. Over this layer there
are appliea_two eimilar layers (Fig. 9) crossed at 450, the
Whole being covered with fabriet After drying and removal of
the form wedges, we thus obtain a perfectly smooth covering
ﬁithout any of the bulges frequently. exhibited by plywood. The
resulting structure offers a remarkable resistance to torsion.
The space for the pilots (Figs; 37-38) is inclosed in the fuse-
lage with only lateral views through portholes. The forward
view is bbfaiﬁed by a periscope (Fig. 44)..

Instruments in tae pilot's oompartmept are: A, oil gauge;
B, C, D, fuel gauges; :E, F, inlet and outlet eil thermometers;
G, H, Watef fhermometers; I, Qilvmanometef; J, taehemefer;
K, clook§ L, altimeter; 1II, fuel nanometer; N,lmenometer of
Saintin startei; 1, secoﬁd taehometer; g, carburetor heater;
3, navigator's switch; 4 pilot's switch; 5, wheel for ad-
justing etabilizer; 6, fire aiarﬁ; 7, 8, fuel-cock controls;
9, water-tank control; 10,.11; gas throttles and altimetric
correctors of first and second pilot; 14, flight control; 15,
Ramondou map holder; 16, pitch indieater; 17, Holt rocket
controls; 18, switch for position lights; 19, ignition ad-
vance; &0, door lock; Si, support for Bouillon fire extin-
guisher; 233, sterting magneto; 233, dumping control; 24,

control of fuel cocks; 235, rings for .parachutes. .
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The streamlined landing gear has a track of 3.5 m (11.48
ft.). 'Further details are shown in Figures 3, 31 and 37. -The
sﬁock;abSOIbing strut'cohsists of telescoping tubes connected
by crosspieces on which are wound two elastic cables each form—
ing three rolls. (See also L'Adronautique, September, 1929,

v. 366);

The Wing

" “Sparg.- A wooden spar ordinarily has two flanges connected
gy fwd plywood webs (Figs; 12-13). " The glues used in making
“¢omaercial plywood have heitherfthe’hombgeﬁeity nor strength of
the special glues uséd by éirplaﬁe'conStructofs:' In such a
spal, the separating stresses practically affect only the first
" layér of the plywood, which is joined to the flange by "Certus"
" glue. The other layers slide moré of less on ome another.
Thus the laysrs 6f glue which absorb the principal stresses,"
are reduced to two in the standard spars '_

" "In the Bleriot 110, the spruce flanges (Fig. 14) were
sawed in two and joined by three plywood webs. Theé number of
effective layers of glue was thus doubled. ~Since this method
'would have required too thin webs in order to keep down the
weight, iir. Zappata used a plywood of medium thickness and & -
openworked the outside webs throughout their Wholéilength;
except at the ends (attachments to the fuselage and to the

aileron—-supporting spar) and at the center (attachment to the
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brace wires). The webs are supported by latticed uprights.
These uprights, instead of being simply glued between the webs,

are encased in pieces glued to the flanges in the direction of

"the grain. There is such an upright in the vicinity of each

rib. * The dimensions of the spars vary throughout the span,

being greatest at the points of attvachment of the brace wires.
Ribs.— The ribs (Figs. 15-18) consist of three paris.

Each part 1is composed of a wooden body braced by a steel cable.

This original system, conceived for a 1ong—distan¢e airplane,

is very light and eminently adapted for coating with metal. It

'is only necessary to join all the brace wires to obtain a veri-

table metal trellis. This same cable serves as an element of

the ribs. After the brace wires of an element are nmounted,

‘they are gradually given the desired tension. The cable is then

secured by metal wedges (Fig. 19) and bits of solder. The cros—
sings of the cable are secured by brass wires. Some of the ribs
form boxes. Detalls are shown in Figures 15-18.

Tail surféces.— The fin (Fig. 36) is formed by a continua—

tion of upright members of the fuselage. Its leading edge is
covered with plywood; its trailing edge with fabric. The sta—
bilizer can be adjusted during flight. The rear spar 1 (Fig.
20) of the stabilizer and the front spar 3 of the elevator

are hingcd to a central piece 3.
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‘Power Plant

The duralum1n ebglne bearer (Figs 231-233) is construoted
on new prlnclples r. Zaoeata, considering that thls struc—AA
ture must Wlthstand the forces of grav1ty and traction on thes“
one hand, and of torque on the other hand, 1ntroduced separate
elements for these purposes Crav1ty and tractlon are absorbed
by a rlgld trlangularly braoed hlnved olrder, oomoosed of bos—
type elements (Flg 43) The torque is absorbed oy the dural-
umin coverlng Slnce tne covering is rlveted to the dlfferent
glrders :lt mlght be thought thﬁt the elast1c1t of the hlnged‘
part Would e destroyed but such is not the case. In fact the
coverlng can effeotlvely transmlt at one p01nt only the stresses
in the Dlane tﬂnrent to th 1s p01nt on 1ts maroed surface The
other stresses produce a Warplnn con“onenu Wh’Cﬂ is absorbed,
however by the bearer _ Hence there 1s no 1neompatlollltv be—
tween the two systems. | | - .

The front bulkhead is a metal frame (F1~s. 33 and 39/, toA
Wthh the stressos are oonAunlceted at rlve OOlan. four (l 3,
3, 4) in the plane of tae englne—oesrer longelons (Flg 23) and
one (5) at the p01nt of atbachment to the keel (Flo 42). The
stresses at. l and 4 are trensn1tted to the bulhbeed AB, | sit—
uated in the v1o1n1tv of the front wing spar by two box strips
(Figs. 25 and 26) The stresses at 2 and 5 are transmitted

to the sane bulkheed by two steel tuoes aﬂd oraoe eres. The
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points A and B correspond to the attachments of the shock-
absorbing strut. |

The tanks (Figs. 32;34), with a total capacity of 7000
1itérs (1849 gal.), are six in number' four in the fuselage
anditwo in‘the Wing'(Fig. 30). Each tank rests on a duralumln
structure with open;worked pdrtltlons. The bottoms are con-
nected by brace wires witl reinforcéd attachments. With thisA
sfétem, for a test preséure of 200 g/cmz (2.84'1b./sq.in;)-and
fér 1argé volumes, 1000-1800 1itérs (264~476'ga1 5,‘the Wéight
of the tank 1s about 3% of the weight of its contents The
new test pressure of 500 g/cm? (8.53 1b./sq.in.) neoess1tated
a stronger structure, the weight of the tank being about 4.75%
.of that of the ‘uel.for-a capacity of 500 liters (132 gal.).
For 1avger tanks tke ratio 1angns from 5.2 to 5. 7p. The oil
tanks, contalnlng 300 liters (79. 55 gal.) and forming radia-
térs consultute the leadll’ edge of the centfal part ofithe
wing. |

'The‘Bie;iotjGompan'.considéred it inadvisable to use an
engine with é reduction gear for two reasons. In the first
place, tﬁe reduction géar absorbs_2 to 4% of the power. In'
the second ﬁlage,lthe gears now available have not been tested
undér tﬁe‘identicalloonditioﬁs of thelcontemplated flights, 80
hours of continual vibrations. The engine s elécted is a direct-
drlve 600 hp hlspano Sulza with Albert lloulet puups and a

Vlnoent Andre radiator.
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Char

Span

Length

Height to cabane strut
Wing area

Empty weight with water

Weight of 6000 liters
of fuel

Weight of crew
Total weight

Wing loading

acteristics
26.50 m
14.57 0
4.30 "
81 m?
3400 kg
4500 L
400 "
7300 "

90 kg/m>

Translation by Dwight . Iliner,

National Advisory Committee
for Aeronautics.

Circular YNo. 138

86.
47
18.
871.
5291.

9920.
831.
16023.
18.

94

.80

08
88
08

79
85
73
43

1b./sq.ft.
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Span 26 .50 m(86.94-§§§iihf’// Wing. g1 n3(871.88 sq.ft.)
Lengtn 14.57 w(47.80 ft.) ‘

arca

Height to ‘

cabone 4,90 n(16.08 ft.)
strut

e 7 \-\\
<::_________~,_¥:::: _;IS:T - _
A\‘\k., -—&IQL ‘\ ///.,.—'4
]
o Feet
600 hp |
Hispano-Suize QM#E+}8A£§
engine . Ty
Meters
A
h’:’;,é\ /é_'l,\

Fig.l The Bleriot 110 long-distance monoplane.
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~‘F‘:l:g.a Inside 6f Fig.3 landing gear. ng.4 Couch for
fuselage. crew behind
seats.
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i  Figs.8 &9
R : L3 Wi covering.
Fig.7 Attachment o e ¢ -
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' . ¥ 15,16,17,18,

Fig. 13 Fig. 13 Fig. 14
Structurc of spars.
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Fig. 15 Wire bracing of rib.
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Fig.16 Fig.l? Fig.18

Fig.16 Section at A (Fig.15), flange and web.

Figs.17,18 Secction and clevation of assembly B
(Fig.15), showing box and gussets,
passage for cable at O
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o ke

Fig.20 Adjustable stabilizer,

Fig.19 Cable passage through
flange: 1, flange;

3, cable; 3, steel band;

4, brass wedge for securing

cable in tube 5, of brass

with crimped edges; 6, wooden

gusset.

Fig.23

Front
bulkhead

Fig.24 ©Strips, tubes and wires
for transmitting stresses
to bulkhead.

Fig.a35

Section xy

Fig.35,36 Box strips for transmitting stresses to AB at
points 1 and 4. Fig.26 shows box structure near

a secondary rib., The 3 continuous lines represent the

whitewood layers. The dash line represents the fabric covering.

Fig.25 shows section xy of Fig.26; rib representcd by cross

hatching.
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Fig.21 8 23 Engine bearer.

Figs.27 & 28 Pilots’ compartment. Seats
removed to clear camera
field. Lighting through four portholes.
Movable overhead window for astronomical
observations. Opening clear forward,
above navigator‘s seat _opens into the
: @ wing,giv-
ing view
of inside
structure
and place
for stow-
ing food.
etc. The
! two cords . -y
| HiEwith ar—
Sl knots Fig.239 Flight controls.
"over each
seat en- i 8
iable oc— «
cupant to
1ift and @®
istretch
himself.

2

55

je o

Fig.28 ]
:

@.
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Fig.31
Part of
landing
gear with ¥
shock
absorbing .
strut.

p

N . T S
Fig.30 Left wing, showing oil
tank two fuel tanks,
brace wires,and fittings of
rear spar.

Fig.33  Fig.34

Fig.32,33,34 Fuel tanks and inside structure of one.




N.A.C.A. Aircraft Circular No.138 Figs. 35, 36,37, 38

Fig.35 Cabane Fig.36 8tructure of fin
and rudder.

Fig.38 Wing tip. The vertical
Fig.37 Junction of land- wall, against which the

.ing-gear struts. balancing edge of the aileron
(Bee Fig.81 abuts,is covered with fabric.
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- <——-Fig.39 Front

8507 , metal bulkhead.
Sections AB,CD,
and EF refer to
Fig.39%a.Engine
bearer is attach-
ed at the four
points on trans-
verse bar XY.

Fig.40

Intermediate
fuselage frame.

Ly " Fig.42 r.ngme\,o o\

Fig.39a 15, co & e,  bearer attach-\A\ O\

ment to keel.
e icnlieaindll

4 member of
3 engine
\ bearer.

e f
=& -‘—————‘Df-—-’// /

'_Eié:;; ﬁi;rors form-|
\ ing periscope for forward view.




Figs.46,47
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