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ABROIY NAMIO LABORATORY AT CUATRO VIENTOS.*
By Juvera.

| The proximity of my office to the girdzome at tro Vientos
cnables me to belinrormed, almost immediately, of any succeass or
misfortuns that occurs there and to be in a position to impart +h's
information to the readers of "lLa Acoion". Moreover, this proxin-
Ly affords me an exceptionel cpportun;ty Yo assoocliate, iniimataly,
with meny of the military aviators.

At the last international aeronautio congress, whioch the writ-
er attended as a Spanish delegate, it wikae agreed that every nation
should specialize in aerodynemic repearch. The Spanish govermnment
therefore assigned to Mr, Emilio Herrera, a sclentist of world-v:-:
reputation, the task of making aerodynamic tests with spheres, eto.
in order to determine coeffiolents.

Herrera is, alsc an expert pllo%t and an advooate of establisk-
ing an air line between Spain and Amerioa.

. Cap tain dlivié is seoond in charge of this work. This labor-
atory comprises two sections, one for mechanioal and ohemical tests
of materials, and the other for aerodypamic tests.

When an alrplane is received, 1t passes 15&0 the laboratory
and is subjected to static tests, whioh Génsist in loeding sand on
i%s invertved wings in quantities seven tlmes greatsr than i1ts or-
Glnary load. It is then taken apart, and all of its members are
tested separately.

The propeller i1s subjeoted to a very severe test. The wood

ie firet examined, and if found to contain a knot, orack, or other

* Abstract of an undated olipping from "La Accion,"
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In the equilibrium test the propeller is placed on an axis
'which aots on a balance, indiocating zero in any position, wherse :
state of equilibrium exists. If a lack of equilibrium sppears the
propeller is rejected, no -connectlon being mads as in other matiosn.
where lead 1s added or a portion is -removed by planing to obtailn
equilibrium, B .

Btrength and flexibllity are also tested. In this test the
Moore Artiges light and a special miocrameter are used, the propel-
ler belng driven by a 750 HP englne. The degree of flexure is ob-.
served through the sight-hole of the micrometer which zust indicate

the same flexure, as that calculatod, for a force egqaal to the pow-
er of the engine, otherwise, it.is rejected, Then the power is

increased by one-helf, as a further strength test. Of every ten
propellers, one is stressed to ths breaking point, The efficiency
test on the ground is then made, which consists in measuring the
thrust and torque, by means of & heliocoidal axis and two Herrera
manometers.

Other parts of the.airplans, such as turnbuckles, wires, etc.,
are tested, by subjeoting them to seven times the required load,
carrging one to the breaking point. In the testing of thess parts
one 1ls seleocted at random, and 1f found se;.tisfaotory, the rest are
given a mark of guaranty.

The tests of-tnght effiolenay are truly 1nterest:lné. Sinoce
they ocannot be made in aoctual flight, on acaimmt of the inberent
danger to the pilot, the idea was conceived of making the dyl.:a.mio




teats in a wind tlinnel, with eta.tiona.ry models, glving the.air

) st'cea.m a veloo*tyvggxﬁz_s:;l..to_ the speed. of the airplane in a.ctua.l
flight. In order to conduct these tests, Eerrera and 0livié built
the Cuatro Vientos Aerodynamic tunnel, which on the whole is oon-
sldered one of the best in the world. The accompanylng d.fl.'aﬂ.ngs
give a falr idea of its size and design.

The diameter of its longest portion is 3 meters (nearly 10
feot) and its height 1s 14 meters (nearly 48 feet)., It is equipped
with a four-bladed fan, driven by s 750 HP engine, prod.uo:l.ﬁg a wind
velocity of 300 km (134 miles) per hour.

The principal tests made in this tunnel are flight tests for
Propellers and tests with models, The propeller to be tested is in
stalled, with .its engine, between the cones of the tumnel, and an
alr current 1s generated equal to that produced by the same engine
anq propeller in flight. Its thrust and torque are then measured
by the same methods as employed in the ground tests. If the results
are satisfactory, the propeller is accepted. These tests are very
important, since, if & propelle r breaks in flight - as has been
known to heppen -~ dsath is -certa.in. After the tests have been ocom~
rleted, the propeller is agrin installed on the airplane, and made
ready for flying.

Herrera and Olivid, after much study and experimenting, con~
structed a new type of balance, which "registers automatiocally the
characterlstiocs of any model presented.®

Models of a two-moter span are tested, and when received from
the designer, a.re‘insta.lled in the experimental ochamber, between
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the coned, The tunnel is then made to funotion, and suitable ta-
bles, acoompanled by photographs, determining their characteristics,
are prepared. '

Conneocted with the laboratory, there are rooms for the chemi-

~oal é.na.lysi's of lubriocants, varnishes, gasoline, etc., and for the
' teating of engines, and also a room for the examination of pilots,

who are subjecoted to tests in rarefied air, as to sensitiveness of

hearing, sight, touch, and funotioning of the lungs and heart,

Translated by the Natiocnal Advisory Committée for Aeronautios.
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Wind tunnel and building showing position

and relative size,
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