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NATTIONAL ADVISORY COMMITTELZ FOR AERONAUTICS.
AIRCRATT CIRCULAR NO. 39.
LICRE-OLIVIER LeO 194 SEAPLANE.*

This seaplane, piloted by Lieutenant Bernard, of the French
Naval Air Service, mace th:z long-distance flight from
Berre, France, to Madagascar and return between Octovber 13,
1928, and January 12, 1927, having Cavered, in three months, a

distance of 28,000 km (abecut 17,400 niles), in 280 hours of flight.
Description

The fuselage is made entirely of wood, the framework con-
sisting of a keel, chines and upper longerons of ash. The trans-
verse frames are ash, with the exception of certain end frames,
which are made of "grisard." The submérged portion is covered
entirely with a double or triple boarding of Cuban mahogany,
while the part above the water is covered with birch oplywood.
The deck beams are malte of four thicknesses of ash and spruce
clued together. The mahogany boarding is orotected by a special
bituminous dope; the plywocd by %three coats of "Lionoil" over a
special filler, likewise with a "Lionoil" base. This red filler
is intended to absorb the ultra-violet rays capable of attacking
the fibers of the wood. The three outside layers of "Lionoil"
are white.

Under the oropeller, the hull is reinforced by éheet metal

and by a series of swall longitudinal strips, to keep the crew

*From "L'A€ronautique," February, 1937, po. 37-40.
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from slipping on the rounded edge of the hull.
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The six duralumin gasoline tanks are all alike and have a

cavacity of 255 liters {37.338 gallons) each. They weigh only
9 kg (about 20 1b.) apiece. . They were made by the "Etablissements

Poite" ané wrovided with geuges. All the fuel pipes are aluminum
with "A.2." connections, cocks, manirold, and fuel-delivery sys-
ten.

A hand-oump enables the twenefss of “he o0il from the 20-
liter (21-gallon) tank in the m11 to the 35-1iter (9.2-gallon)
graviﬁy tank in the engine nacelle, which tank supplies the en-
gine 01l pump.

The 1ines of the hill were designed with special regard to
its marine gqualities. These qualities have been demonstrated
not only on the Madagascar voyvage, tut also in a very 5rilliant
fashion during the tests for fhe navigability certificate, in a

sea with 4-% foot waves.

The cell i

m

built on the usual lines adopted for the Liore-

Olivier seaplanes. The hox spars are spruce and plywood. The
ribs have plywood webs and spruce flanges. Ths drag wires are
viano wires terminated by patented fastenings which have been
officially approved. The ties arnd wing bracing consist of dur-
alumin tutes protect=d by three coavs of "Lionoil." The flying
wires consist of two piano wires heid toguther by a fairing.
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The wing floats, of 300 liters {(10.59 cu.ft.) each, are at-
tached to the wing by four small duralumin struts and are cov-
ered with birch plywood over a framework of ash. The standard
"Avionine" products ave used for doping the fabric-covered wingé.

The tail group comprises a maiﬁ fin and two auxiliary fins;
. one above and one below the stabilizer, which is sécured by two
duralumin struts and brace wires.

The ailerons, elevator, and rudier have steel frames, autog-

encusly welded and covered with fabric.

The engine nacelle contains a supporting frame attached b
X g

four bolts to the spars of the uvper wing and to the struts of
the cabane. The nacelle itself is situated between thé two
spars and consists of a steel-tubing framework enclosed in an
aluminum cowling. It encloses the S.E.V. magnetos, the oil
pump, the two A.M. fuel pumps, the gravity oil tank, the Lamblin
%4-fin oil radiator and a “Bouillon" fire extinguisher. There
are large inspection ports.

The air circulation between the cylinders and around.the
crank case was very carefully planned. The temperature of the
0il has never exceeded 75°C. (187°F.).

The ?Integrale—Chauviére” propeller was wood. It manifested
remarkable wearing qualities, so thaf'it was not found necessary
to use the spare propeller during the return trip. It had a
diameter of 3.1 m (10.17 ft.) with a pitch of 1.95 m (6.4 ft.).

Made of beech wood cut and sawed by the firm itself, it is cov-



N.A.C.A. Aircraft Circular No. 39 4

ered with copoer over 90 cm (2.85 ft.) of each blade. The pro-
peller used on the outward trip was lacquered in the factory
with the nroducts of the "Socicte des laques indochirnoises";
the one used on the return trip was protected with "Isolémail."
Chauviére, when he delivered these propellers, did not know

they were to be used cn & long voyage.

The engine group comprised a 430 HP. Gnome-Rhone "Jupiter"
engine, "Claudel" carburetors, "Amyot" oil-pressure indicator,

" Farman-Sabathé" cartridge starter, "Viet" starter, "S.E.V.!
starting magneto, "Jaeger" revolution counter, "Fournier" aero-
thermometer, "K.L.G." spark vlugs, "Corset" gguges, and "Aéra-
Daviet" throttle and fuel regulator.

The geavlane was equipped with a "Badin-Pionner" flight con-
troller, a "C.P.A." cinemo &rift meter, "Richard" altimeters, an
"Adra" liguid inclinometer,'énd two compasses: a standard "Morel"
(made by Krauss) and a ”Yion," type A-M.

The aviators also had a "Boqrdereau—Cinex" motion-picture
camera operated by a 13-volt electric motor, which enabled them
to make film records of the most interesting landscapes.

The eadurance of the materiel was remarkable. The same en-
gine covered the whole 30,000 km (188,411 miles). The subse-
auent official examination at Paris showed that the 270 hours of
flight, in spite of the greatly differing fuels and lubricants
used, had not entailed any great wear. The cell was intact and

the fabric as taut as at the start. The hull, which-had struck
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a submerzed obstacle near Lissala, had been repaired by the
means on board and had covered nearly 20,000 km (12,427 miles)
more without further accident. The only upkeep during.the trip
consisted of avplications of ordinary boat paint, heavy but sure.
It was in very good condition, which is especially remarkable,
considering that there was only one opportunity to raise it out
of the water for insvpection.

The condition of the duralumin parts was perfect in spite
of its long sojourn in brackish water. The steel fittings, on
the contrary, although protected by baked enamel, were quite
seriously damaged.

Characteristics

Length o - 12.5m 41.01 ft.
3pan 180" 52.49
Height 4.1 " 13.45 "
Wing area : €4.0 m® 688.89 sq.ft.

Engine, Gnome-Rhonc "Juniter" 9 Ab, 430 HP.

Weight empty - 1720 gy 3791.95 1b.

Total normal weight 3150 " 8344.55 "

Aetual weight on starting

trip {49% veing useful load) 3350 " 7385.48 "

Wing loeding 52  kg/w? 10.85 1b./sq.ft.

Power " 8 kg/HP 17.40 1v./HP.

Power ver m? 8.5 HP/m? 0.6 HP./sqg.ft.
Translation by Dwight M. "{ner

Natlonml Advisory Committec for Aeronautics.
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Length 12.5m(41.01 ft.)

Span  16.0m(52.49 ft.)

Height 4,1m(13.45 ft.)
Wing aTea 64md (688.89 sq.ft.)

Gnome-Rhone
"Jupiter" 2Ab
420 HP.
engine.

From Les Ailes
Feb.3,1927
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Figs.2 &4 3 Liore-Oliver Le0O 194 seaplane.




N.A.C.A. Aircraft Circular ¥o.39 Fizs.4&, S

.

Left,as seen from the front

_.Right,as_gasn from to2 rear
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" Fig.4 Eull lines of Le0 194,

1.Rigging and anchor ‘1:3
2.¥iscellaneous bvaggage -
3.8pares for cell and

engine '
4.8pare progeller -

s |

I

|

5.lastrunen

 6.0il tank
W

7.Filot cockpit &
8.Fuel tanks . 9,Padio \\gi::J)//~

Fig.5 Hull of LeO 194 - Left,section through pilot cockpit.
Right,section through tanks. Bottom,plan view of hull.
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Fig.s

Liore-
Jupiter

Fuel gsystem.
1,2 Self-
regulating
pump;3, Car-
buretor of
430 HP eng.,
"Jupiter";
4,Hand pump;
5,Damper with
Plunging tube;
6,Fuel-press-
ure guage; 7,
iSimple mani-
fold with 2
cocks and 3
connections;

8,Manifold : . :
with 2 g%ap Fig.7 Poite riveted duralumin

valves; 9, fuel ta@k. Upper left,Top and
Cocks'4turn bottom joints:sheet of varnish-
with 4 branch-ed paper between the end and an
-es;10,Fuel exterior reinforcipg strip of
tam{s;u’Crossdura.lumin. Upper right, Attach-
branches; 12, ment of cocks,necks,outlets,ete:
Flexible met- interpcsed paper ring and dural-
al connectiongY™in reinforecing ring. Below,At-
tachment of partitions, each riv-
et provided with a washer.Rivets
very close. Thickness of walls
exagerated for sake of clearness.
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Fig.8
Strugture of
Loire-Olivier 194,
Above left,Center of
wing with sheet-steel
engine support.The
spars carry sheet-
steel supporting sad-
dles. The gravity oil
tank, supplied by the )\
engine pump,is between
the spars.Upper right,
Wing stub with plywood
| covering and marginal
@@ caisson; hull fitting
v ;:;;:;%with plate for attach-
;;;ﬂ;’,_ﬁfg—*" ing brace wires.Junct-
: ion of lower wing.Below
left,Structure of chine. Below right,Hatch on

hull in two parts to facilitate anchoring.%hen
closed, it is perfectly flush with top of deck.
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