Navy’s Flying
- Midgets

By JARED HAMILTON

Canvair XF3Y-1 modal s racing
te ge, with its four engines furaing
ovar at high spaed. At the prop-
er radia signal, eperatar will re-
loase cratt whizh will take off, fly,
and land under electranic contral,

Scale models aid design of big new Convair flying boats

ODEL PLANES such as even the most lanatic ama-
teur bullders never deesmed of are Hving out ol the
Convair shops at San Diego, Calif, in a number of

new desipns, some of which are still eovered by security,
Bul they are not toys, They are one of the most practical
shorteuts yet devised to toke the bugs our of full-sized
planes long belore they are huilt,

Wartime developments in remole clectronie econtrol
have made them possilile. They are radio-contralled mod-
els that ean take oll, maneuver, and land as easily as if
they had ministure humans aboard, 1o facl, they can bo
pul through paces thal human pilots would never daro
Tizk, even under an accelerated test-lying propram. Their
flighl characteristics aceurately predict how the finished
design will Hy. If there are bugs in them they can he
corrected al minor cost without having to wash out an
enormously expensive prototype.

The models, in short, aceurately duplicate the motions
and forees of the [ull-size planes and graphically demon-
sirate the performance which may be expected from
thermt, When the vesults of the tests are mulliplicd by the
proper scale factor, the characleristios of a projecied full-
size design can be predicled precizely long before its con-
struction is even slarled,

The flying miniatures are the produet of Convair's Hy-
drodynamic Research Laborvalovy, s foremosl research
orgnnization,  The Laberatory calls them “dyvnamically
similar models." So far they have been used only on
waler-hased aireraft designs, but they could be adapted
equally as well tn any type airplane,

One of the greatest advantages of the flying models is
their superiority to models tested in wind tunnels, They
are not tied down Lo anything, are not subject to variahle
Hows encountered in wind lunnels, and are subject 1o all
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dynamic forees that affecl a real plane in subsonic flight.
They not only are built to exact scale but their weights
and performance, as well as these dynamic forces, acl on
them Lo scale.

Four typical models built so far vary from % to Ms
seale, and weigh from 90 to 160 pounds. Their wing spans
wiry from 13 ft. 9 in to 21 feet with all other dimensions
to seale. The powered models carry from two to four
engines. One vesearch model built 1o Yir scale has ne
power and iz catapulted in simulated fight attitudes,

They arve powercd by either Ollssen & Rice 1% hop
engines or Bantam two-hipo engines, Maodels are con=
structed of balsa, mahogany and spruce woods, tissue pa-
per, aluminum, steel and plastics. Construction is rugged
and highly resistant to deterioration from weather and
even sall water. Design weighl and mass distribution is
achieved by loculing ballast and operating equipment on
vatle within the hull. Proper eg and pilching moment ol
inertia are abdained by adiusting the ballast and equip-
meat fore and afi.  Ttems subjeet to crash damapge arve
designed lo break away inlact al given impacl losds,

The Hydrodynamic Research Laboratory developed ils
model-building technigues out of years ol experimenta-
tion.  When they turned their attention to lhe problem,
the lnhoratory’s seientisls found they would have w pro-
duee o radio receiver capable of operaling seven controls
with an oceurncy within 1.25 per cent—and still weigh
legs than 20 pounds including baltery pack—a feat never
previously acenmplished, Both had to be designed and
built especially for the program, Engines had 1o be pro-
ducerd capable of turning oulk 1% to two hp and weighing
only three o four pounds, One twe-cycle twin-cylinder
opposed pistan job had to reproduce exactly lhe seale
power and rpon. of the Pratt & Whitney 2.100-h.p, B-3350
engine which was planned for the full-seale airplane.
Fropellers were machined and adjustable in pileh, as in
the full-zcale plane, Wind spars were Metl-bonded.

in flight, the XPSY-1 looks like 2 fullsize airplane. [t is buils to eract
scale and weighs 1235 pounds with 114-h.p, Chlssen & Rice sngines.

Plexiglas fitings were used wherever IL was possible

The resull was a madel of the Convair XP4Y-1 which
was an exael geomoetric duplicate of the full-scale plane
exeept for leading edge wing slots necessery o duplicate
the lift characlevistics of the [ull seale wing, Latest de-
sipn iz the XPEY-1, representling a super-performance
Aying boat with long, navrow hull lines,  Two [ull-seale
HP5Y-1's are now heing built for the Navy at Convair's
San Dicgo plant,

The completed model is equipped with a special 1T6-mm.
moving picture camera, Lrim indicator, speed indicator,
sweop-second timer, sceelero-meters and electric contacts
which give a time history of the (Cowtivwed on poge 74)

E. O. Stout, Canvair naval aircrafi axport, inspects ancthor
medal under tost at Hydrodynamic Laboratory, Planes vary
up to.a meximum span of 21 feet and 1&0-pound weight,
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has been developed by he same hard
process of practical trial. It is claimed
by the makers thal the preblem of stact-
ing—which presented diffienlties at first
—has been overcome. They helieve the
cngine will he capable of being restarted
in the air without diffienlty or risk,

As for the pireraft, it is being devel-
oped by a small French firm which has a
very good recovd,  The firm of Castel-
Maubhouggin has its worlks at Ajre-sur-
I'Adour, where [ recently inspecled the
factory, They have been concentrating an
production of wooden airerall and have
buailt  the CM-100—an  excellent  light
Freighter ond general purpose machine,
A long line of suecessiul gliders and sail-
planes olso has come from this factory.

Although small, the lactory iz up-lo-
date, nol only in its eouipment  and
manufacturing methods, but in its stafl

FLYING
and welfare arrangemenls,

At the moment the company is unable
to (% the price at which the afreraft will
be sold. Nor ean a figure be given lor
the price of the Turboméea jel unit.

Fromce has always been the happy
hunting  ground of the individualist,
While the resl of the world thinks only
ol military aiveraft, or large transports or
conventional personal airplanes, France
experiments with new types. She is try-
ing not only to offer something technical-
Iy mew, buf also something cheap,  Sey-
eral French companies are pulling air-
crall inte production which have been
designed primarily for cheapness. Thus
the Etarck New Look i poing to sell—
the makers bope—at about $700 without
engine, The Cyelone iy, therefare, merely
one manilestation of the revival of the
French individualizt and pioneering spirit.

The Turbomécs 011 is not the anly
small engine that the French are devel-
oping, though it &5 the only plain jel of
g0 small & size. The little four cylinder,

September, [94%
Th-hup, Minié engines, one madel with
direet fuel injection, are additional ex-
amples of the interest the French toke in
producing somaething for the man in the
streel who has little money.,

But the Cyelone gives France an op-
portunily for o real seronaatical trivmph,
If it works, it shonld find a market in
both the LS. and Britain. In Britain,
there would ke o large demand marloet
for o miniafure jet airerafl. No doubi
restrivtions wonld be placed wpon the
importation of Freach enpines bul if the
demand  wore sufficiently  strong  they
would probably have to be removed. The
French buy a certain amount of British
air equipment and they could retaliate if
the attempt were made to refuse impor-
tation of somothing likely to zell in the
United Kingdom,

There are rot many personal flvers
who do oot hanker to My & jet. If they
were given lhe opportunily of owning a
usclul litlle jet airplane, nothing would
atop them. FND

Flying Midgets
(Cortinwed from poge 33)

step, bow and sternpost contact with the
water, The eamera is connected with the
starboard throttle and can be operated at
will to give continueus flight photographs
of the take-offs and landings.

Complete with engines, propellers, [uel,
instruments, receiver, batlery pacle of B,
Coand 14 volts of wet cell A balteries, the
final weight of the XP4Y-1 made] was 83
pounds compared with 42 500 pounds for
the full-size plane. The scale gross
weight is about 30 pounds, permitting six
pounds ol lead ballast to be added to bzl-
anece the maodel to scale.

Flying the model XP4Y-1 iz hardly a
routine  matter.  Cperations reguire a
ground crew to handle the model, a haat
erew to retrieve it, o test director, s cam-
eraman, and a “VHP" at the tronsmitter,
Convair says “VHP" means “Voery ot
Filot"—an apt description when it iz real-
ized that overything happens three times
faster than in o [ull-size planc.

I the plane should pet inte an impos-
sibly bad attitude, the VHE cuts 8 car-
rier signal and the confrols outomatically
revert tooa predetermined position, The
model must be Aown within a 3,000-Taot
range for praclical operation, If it should
Ay out of ranpge, the reduction of the sig
nal will throw the model into a gradual
left turn until il returns wilthin ranpe,
So that models can be kept in gight, ane
wing tip and the rudder are painted o
bright orange and the same eolor scheme
is applied to the core sponding contrals
ol the ground transosier,

Fngines are started by hand from a
boasler battery. The [uel-air mixture is
also monually adjusted and when all s
ready, the booster iz dizconnected, the
radie switched on and the model Lurned
over to radio control.  Scometimes the
models are launched by catapull to re-
duce the burden on radio equipment and
simplily personnel reguirements,

When Convair first sent ite models to

sea there was considerable trouble with
the engine slopping, The carburetion was
faulty and salt spray often shorted oul
the ignition system. These problems were
overcome by using o fuel injection sys-
temi and redesigning the shielding.

The radia remate control svafem iz Lhe
caly one of ils kind in the world and was
developed for the Laboratory, The six-
channel  ansmitter  has 63 watts of
power and relays the VHP's slenals to
the receiver in the plane, which in turn
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"And Thare | Was , . "

MINUS ONE STEARMAN

During the war, o Novy ecaded ot
the Marman, ©kla., primary base
returned from his Grsl solo Aight,
minug hiz M35-3 Btearman.

His ingtruetor eyed him coldly,
“Oleay, Dilbert, what happened?™

The cadel, standing stiffiy at at-
tenticn, reaplied:

“Well, =i, it was like this, T was
deing fine until my motor quit, 1
was pretiy low and didn't hove
time to vick out 2 good spot Tor an
cinergencey landing,

“Well, sir, T vame on down and
tore ofl a hit of telephone wire with
my wheels. Then | knocked cff the
top of a stone wall. And then my
wings were torn off by a clump of
trees,

“And thon, sic .,

The instructor threw up his hands
and roared, "My God, and then
what did wou da?”

The cadet roddened, “Why, then,
gir, I loat contral of the plane,”

AT Kerens, Ja,

actuales the tiny plane's fight controls.

The control panel ilsell has a wheel
control eolumn, rudder pedals, and twa
throltle contrel levers, The instrument
Lboard has radio instruments, an elapsed-
time clock, Hap and ignition switches, and
caontenl surlace trim adjustment knoha,
Ewven the seat is adjustable for the VHI's
camforl,  The control ransmitter has
trimming knobs which trim the zero po-
sitions of rudder, elevater and throttles
in case of varialion,

An aulopilol was developed for  the
models which weighs only about five
pounds. Blevators, rudders, ailerons, llaps
and independent throtiles are operated
by small servo motors which are ae-
tuated either by the autopilot or by lhe
overriding gignals from the VHP.

Convair has found thet the free [ight
model has al least two advanlages over
a towing bosin system for testing plane
designs,  In the basin, models ean only
piteh and rize, ened their speed is limited
1o that of the 16G-ton towing uar]'inge to
which the model is attached.  Accelera-
tion effects accompanying the reduccd
prwer loading of modern seaplanes have
an important effect on spray and stalbili-
Lv. With the =cale model, however, Con-
vair can duplicale all effects which [ree
Night could put on the aclual plane.

The equipment has alse been extreme-
Iy waluable in all farms of hydrodynamie
rescarch, such as hull forms, high lift de-
vices, and so on, Eilects of madifications
lo existing Awing boals can be deter-
mined guickly and accurately, and with
i groal reduction it cost and time, When
undezirable reactions asve  chlained,
changes 1o the model may he made
cuickiy and inexpenszively and retested
until satisfectory performance iz shown.

The enormously costly eut-and-try al-
terations to a full-size experimental prod-
uel ean be eliminated,  When complete
failure does aceur, the models will un-
cover the causes with minimum risk to
personnel and provide the information to
prevent a recurrence of lrouble in Juture
desiagns, END
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