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COMPARISON OF NONRIGID AND SEMIRIGID AIRSHIPS.
By Lt. Stapfer,

From "Premier Congrés International de la Navigation Aerienne,"
Paris, November, 1931, Vol. IV,
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SO LIIT. T O W““RIGID AND SE=VIRIGIL AIESERIDS,*

By Lt. Stapfer.

The discussion following the commmication of Mr, Nobile on
Italian semirigid airships ieads me tv offer a few considerations
w7hich are doubtless not new, but which seem to me to have never
been presented from é. purely objective roint of view,

One of the maln objects of airship science oconsists in estab-
ilshing cooperation bvetween two vertical forces, the buoyancy of
tke air and ti:e attraction of gravity, The mechanism for estab-
lishing this cooperation must have the minimum weight and offer
“he minimum head resistance. Starting with this principle, let vs
conslder what improvements ¢an be made in the present type of ncn
- rigld airships (derived from the "short car" tvpe). _

The »rinciple of this type is, briefly, as follows: The tot:.i
<ift F 1s distzivuted throughout the length L of the envelogpe.
The total weight P =F ig distributed along the shorter length !
of the car. The necessity of making the shearing stresses and
bending moments as smell as possible in the car and ir the envel-
ore leads to a division of the welght and 1ift into n parts o1}
and fq, respeotively equal, and to connecting them by n suspen-
sions, as shown by aocompanying figure. ‘

The vertical component of the suspension q is equal to
pq = fq It follows, on the one hand, that the tension T of this

suspension lnoreases with ite inclination o, since

g = pg X —L1_

cosa

From "Premier Congrés International de la Navigation Aériérne," P.. - .
Fovember, 1933, Vol.IV, p, 487,




W
.
. e -
. .
Ve ‘o,
¥ N
.
.
.
. .
B .
- R
- ,
f

ree




- 3 -

From this thefe fdliéib, on the oﬁhef_hand, compression strees
o5 6q = ﬁq tan a, which beocome oonsideraple fqé large inolinatica.
a of the suspensions, These interior forces must be offsat by the
interlor tension of tho gas. Tha consecueaces of thb.cbliquity ot
the suspensione are thurefore:

A, The necessity of inureasing t1e at-engti ¢f Sne sispen-
sions and, hence, their weight and dray,

B. The necessity of incatedding the ineide tenslon aad, hence,
the strength of the envelope, 1ts weight, volume and drag.

"There are two ways to diminish the inclination of the bBus-
pensions:

The first oco.sists in iroreasing the Jdistance between the an-
velope and the car. This inoreases the drag and irntroduces pro-
hibitive obetructions.

The second way is to plaoe the welghts on the vertical lines
rassing through the corresponding centers of 1lift, Thus we arrive
at the semirigid tvre, which acomrdingly arpears to be the result
of improvements applisd to the nonrigid type and whioh offers, more-

over, along with other advantages, inoreased facility of maneuver-

ing.

Translated by the National Advisory Committee for Aerommutios.
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