HI-PERFORMANCE THROUGH GOOD DESIGN AND
NEW CONCEPT FOR BETTER AND FASTER CLIMB.
UPTHRUST IS USED TO ACHIEVE BETTER AND
FASTER CLIMB SO NECESSARY FOR FAl POWER.

Ab’ove—- combination of efficiency and beauty, so long a trade mark
for Goldberg, is apparent in this view of FAI Viking. Below, a close-
up of power pod —note up-thrust in relation to wing base line.

B The story of FAI Viking is somewhat like looking for
the pot of gold at the end of the rainbow—only this time
it was really there.

It's the story of an idea that seemed both right and
wrong—Tight because it could decrease drag during the
climb—and wrong because it would definitely go against

~ general free-flight modeling practice. Most modelers have

had to use downthrust all through the years in order to
kill the looping tendency. Yet what I wanted to use was
upthrust—and that should cause uncontrollable looping!

The idea seemed so ridiculous that shortly before this
article was written, a world-famous modeler stated positively
that our model would loop all over the sky. He said he had
been all through the FAI Viking type of layout, and the
force arrangement simply could not work. ;

What he didn’t know, was, that we had finally recognized
something that has been right under our noses all along.
But let’s get back to the beginning.

The reason I've always used a small angle of incidence
in the wing, (as well as small decalage) is that it would
allow faster climb through lower drag. It seemed common
sense that the propeller and the wing should not be “point-
ing” in different directions. However, about seven or eight
years ago, I realized that this line of thought led directly
to the idea of upthrust.

Briefly, the greatest source of drag in the ordinary model
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is the wing. When we use downthrust, we are trying to pull
the wing through the air at a large positive angle, which
means higher drag. To get the least possible drag, the wing
must be pulled through the air at a slight negative angle.
The reason for this is seen in airfoil performance charts
derived from wind tunnel tests. Airfoils, such as are used
in free flight, generally show lowest drag at a negative
angle—perhaps two to four degrees negative.

- This meant that upthrust would have to be used to make
the wing negative to the thrustline—exactly opposite to
tradition. Since most, practical modelers have often found
it beneficial and even necessary to use downthrust simply to
control the model, this seemed like an impossible problem.
Attempts to solve it on paper were not encouraging, and,
with my limited time for model-building, a serious effort to
find the answer was not practical. However, I did discuss it
with modelers at every opportunity. ,

In the fall of 1961, I met Jess Krieser, and old-time
modeler who wanted to get back into free-flight. He built
the ¥2A Viking, and in testing, I noticed the angle of climb
was shallower than it should be. Also, after the engine cut
out, the nose would rise sharply—just as though the engine
had been holding it down. Examination showed no down-
thrust—but the downthrust effect was there. I suggested
upthrust, which definitely corrected the trouble, as I hadn’t
noticed it in other Vikings, it 3



THE FAI
VIKING

continued

was assumed to be just a peculiarity.

About that time, Jes§ asked for my
rough plans of the FAI Viking, which
he proceeded to draw up in finished
form, plus changing the fuselage from
rectangular to oval cross-section. He
then built the model, and when decent
weather for testing finally arrived in
mid-May ’62, the ship, on a 4-second
engine run, made the most impressive
first flight I'd ever seen. Climb and
glide were excellent. However, on long-
er engine runs, after 5 seconds the great
power of the Cox Tee Dee 15 would
begin pulling the ship to the left. This
was due to an undetected left turn in the
rudder, and many test flights were wast-
ed before the trouble was located.
(Right thrust could have corrected it,
but we were looking for a balanced de-
sign.)

After straightening out the rudder,
the next few flights were flown just be-
fore dark, and showed the ship ready
for more extended tests. A premature
DT, however, resulted in separation and
loss of the tail assembly. .

A new tail was built, but 1 missed the
flights with it. From description, the ship
needed upthrust or more decalage, or
both. When launched for a very steep
climb, after seven or eight seconds the
ship would flatten out, flying horizontal-
ly at high speed. Finally, it went so fast
as to shear off the right wing, (this has
since been strengthened).

By this time, the contest season was
at hand, so Jess laid the Viking aside
and began flying his new 2A “Ephem-
eris.” This model is basically similar to
the Y2A Viking in general layout, except
for higher thrustline and longer tail
moment arm, and uses wing and sta-
bilizer adapted from the Sailplane.
Thrustline originally was zero, wing at
slight positive, First flights were in high
wind and looked excellent. However, in

Airflow with wing af slight aegufive angle t
fiight path when using upthrust.

Airflow with wing of pos]
psth when using dow

light wind the model proceeded to
flatten out just as the FAI Viking had
done. After various experiments, Jess,
prompted this time by our good friend
Stan Peterson, began putting in up-
thrust. The next day, Jess called to tell

about it. “Carl,” he said, “we’ve done it.

" The Y2 A Ephemeris needs 8 degrees of

upthrust relative to the wing.”

This was too much for good effi-
ciency, of course, but that was just the
point. At last, a model had been flown
with so much upthrust that wasn’t just
caused by a minor quirk or warp.

Meanwhile, Stan had been flying his
Cox Special 15-powered combination
Ephemeris-Viking (FAl-size Ephemeris
wing and tail, FAI Viking fuselage).
Stan also had a similar “2A combina-
tion, The performance of both ships
was outstanding, stability and reliability
absolutely tops.

Finally, at the DeKalb Cloudbusters
contest in August, flown at Bong Air
Force Base, both these jobs and Jess’s
2 A Ephemeris plus his newly com-
pleted FAI Ephemeris were flown. All
did well. But the unique experience for
me was watching the two “2As. Here
were two almost similar ships, which
looked and acted so much the same in
flight—but Stan’s ship had Viking
medium thrustline set at zero, and Jess’s
job had high thrustline and longer tail
nioment arm, and needed its wild-look-
ing upthrust.

It was clear that between these two
little models the problem was bracketed.
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The FAI Viking

engine cuts, it probably needs upthrust!

How much upthrust is good? It depends
on the airfoil, but in general it seems that
two to three degrees relative to the wing
is the best compromise considering mini-
mum drag for both wing and stabilizer.
The FAI Viking needs about this amount
(depending on the individual model), with
zero wing incidence, and about two de-
grees negative in the stabilizer.

Getting back to the summer’s flying, Jess
and Stan continued to fly the FAI Ephem-
eris and Ephemeris-Vikings and did ex-
teremely well in contests. Without a doubt
these were the most stable and effective
models I had seen in contests in many
years. They made “hot” free-flight actually
look easy! If they had any fault at all, it
seemed to me that they would go up faster
with a thinner wing and smaller tail like
the FAI Viking.

After the contest season, Jess built a new
FAI Viking with Cox Special 15, and with
slight changes we decided on, such as
strengthening the wing. Mainly, the
thrustline was moved higher and other
modifications made so we could use just
the right amount of upthrust. From the
start, general characteristics were highly
favorable. All test flights have been very
stable and nonsensitive. The climb is ex-
ceptionally fast, and the glide so flat it
takes advantage of every little “help” in
the air. In short, I feel that perfcrmance
ics just what every free-flight fan is looking
or.

Upthrust is definitely necessary; without
it, the ship flattens out and flies horizontal-
ly at high speed—very scary.

No right or left thrust is needed. The
engine has been inverted to prevent the
wing hitting it in case of a crash. Starting
is not difficult, and tan be made easy by
just turning the ship on its side. Spruce
spars and longerons are used for rugged-
ness. The medium-high-aspect wing, plus
the small tail combined with long tail
moment arm, give the high gliding effi-
' ciency especially needed in FAI competi-
tion. Wing airfoil is 8% % thick with
slight undercamber. This section is some-
what higher lift than the 4 A Viking, but
is still a relatively low-drag section,

Construction of the model is quite con-
ventional, and will be no problem to the
modeler of average experience. The most
important factor is to recognize the re-
quirements of high speed and D/T land-
ings in FAI ships. All joints must be good
ones. Because of the speed, the model must
‘be true, all warps being removed by heat
lamp, steam, tea kettle or thinner. For
dependability, the model must “cure” for
several weeks in the “true” condition, The
rudder and pylon must be dead straight
in line with one another.

Wood in the model should be as speci-
fied to maintain strength. Silk covering
over the entire structure is used for dur-
ability. Colored silk, of course, needs only
clear dope.

The only construction that may require
explanation is the fuselage. The sides are
first cut to shape, and the four 3/16 sq.
spruce longerons are glued in place, pre-
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DEPENDABLE FUELS for DEPENDABLE PERFORMANCE
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duets
enemeien "areet
port ¥ i

.

MISSILE MIST —A
stronger formula —
for high compres-
sion motors with no

SUPERFUEL—A
mild formula, best-
suited for R/C use,
hot weather and
motors that require lube problems and
a considerable _colder weather fly-
amount of lubrica- ing.

tion. Gallon

Gallon Quart

Quart

BLAST—A very
powerful formula.
Brewed to get top
performance from
your motor, but par-
ticularly suited to
speed events and
combat flying.

Pints only ..1.25
Half Pint ___.

FOX
MANUFACTURING
COMPANY

FT. SMITH, ARK.
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Comi"S e GREATECT STUNT MODEL EVER DESIGNED

lncoTn?Deﬂ rabl 95'/“416( | 45 ; gdéfw,
et

WINGSPAN ........... 58"
LENGTH........c......... 47"
ENG. SIZE ...... .35-.45-.60
WING AREA .. 650 5Q. IN.

Nationals Open Stunt
Champion tin 1981

JUST LOOK
AT THE RECORD!
J 15t PLACE—1962 NATS
¢ 1st PLACE—1962 K.O.I.
+r 1st PLACE—1961 NATS
J st PLACE—1958 A. F. NATS

Hr 1st PLACE—1957 A, F. NATS
¥ 1st PLACE-1957 K.O.l.

Over 100 trophy awards in
the last five years!

SEE OUR
NEXT AD FOR
FULL DETAILS ON
THIS GREATEST ; ; ; 0 o e
@ TRt When Better Models Are Made
T | ...JETCO Will Moke Them!
C.A. ZAIC CO. INC, 883 LEXINGTON AVENUE, Geeseert i
NEW YORK — MAKERS OF FAMOUS: Jetco

The SHARK “45" is not just another stunt model,
but rather the culmination of Lew McFarland’s
efforts throughout recent years fo constantly
strive for continual improvement in design, con-
struction and performance in perfect harmony.
His sole achievement with this design in the last
five years is unsurpassed in C/L Model History!

BROOKLYN 21,



LET YOURSELIE

CREATE YOUR OWN PLANE DESIGI

ENTER OUR BIG CONTEST-—-
Aayone Can Win! 28 Terrifie Prizes!

FIRST 2 WINNERS: Choice of R/C or Control Line Prize Pack-
age: Kit FS-15 Rudder Bird, single channel receiver, transmitter,
escapement, Fox .15 engine, prop, clunk tank, wheels; or Kit
C-11 Grumman Guardian, McCoy .60 racing engine, fank, Roberts
3-wire bell crank & handle, control lines & leadouts, wheels.
NEXT 3 WINNERS: Choice of Kit S-15 Ruffy or S-19 Spitfire,
Fox .35 stunt engine, tank, control lines & leadouts, bell crank,
wheels.

NEXT 10 WINNERS: Choice of any Sterling kit or kits up to
$15 list value.

NEXT 10 WINNERS: Choice of any Sterling kit or kits up to
$10 list value. 2

New!

SKIPPY SAILBOAT
Always Sails Home!

This graceful operating sailboat will never be mﬁrooned in the Height 18"
middle of the lakel After the Skippy sails out, its special patented SKIPPY Length 12"
design enables it to-turn about and come straight back to shorel Star Class

The hull is completely shaped, drilled and slotted, as are the SAILBOAT 5250
birch masts. Finished sails punched for eyelets, die-cut mahogany Kit B-19 .
cabin, metal rudder, metal one-piece keel with integral lead bal- ; ;

last. All other metal parts and fittings are finished ready for When It's Made By Sterling,
Eyeliation e It’s Unconditionally
Easy to build . . . a pleasure to sail . . . and a real beautyl oA

No. 162561831 Guaranteed . . . In Writing!

o fully fitted to maintain alignment accurate-
FAI VIk’ng ly. Center of gravity should be very close
' to indicated position. Use ballast if neces-

ferably with a good white glue. While
they are drying, a straight center line is
drawn on the bottom sheet, and a line is
also drawn vertically down the center of
each former. Next, the sides are joined
with the formers, beveling the rear to
make a nice joint. Then the lower long-
erons are glued to the bottom sheet so
that center lines on the formers line up
with the center line on the bottom. This
assembly operation plus the later addition
of pylon and fuse top can be performed
without lifting from the building board
until dry. A

The side blocks and bottom of the
nacelle are shaped in the top view, while
the flat assemblies of the pylon and wing
platform are drying. Recesses are then
cut with knife and small chisel to take
the bearers and engine timer. The engine
is mounted on the bearers, using blind
nuts. Then, upside down, the pylon, side
blocks, bearers, firewall, and nacelle bot-
tom are all glued together. Later, the
tank is enclosed with side pieces and top.
When dry, carve and sand nacelle to
shape, and cement pylon to fuselage. Also
udd fuse top, front fairing blocks and wing
platform.

When dry, remove fuselage from board,
and install D/T timer. Carve and sand
fuselage to oval cross-section, except for
timer area. For strength and maximum
fuel protection, apply a coat of fiberglass
resin to the entire nacelle and the lower
front of the fuselape. Wet sand smooth
and apply a layer of fiberglass cloth
along with a second coat of resin. Wet
sand again when dry, then apply resin
once more, followed later by final sanding.

Be sure to use wing and tail keys, care-

sary. Wing and tail incidence angles should
be checked for accuracy; the flat:bottom
of the fuselage makes this easy. Use one
washer (.020”-.025” thick) under rear of
each engine lug for upthrust. -

Adjust glide in normal manner; do not
alter tail incidence appreciably to get
gliding trim. Then, with engine throttled
back somewhat, launch at a very steep
angle using four-second engine run. The
customary adjusting techniques should be
employed. However, if the ship shows any
tendency to nose up after the engine cuts,
add wupthrust. Left or right turn under
power should never look dangerous—apply
opposite engine offset to correct. Glide
may also be to left or right.

When the ship looks perfectly safe on
short runs and full power, pradually
lengthen duration of timer. With true
alignment, full power and 15-20 second
runs may be reached in a short number
of flights. I would like to hear all reports
on this airplane, and will answer all cor-
respondence on it. Best of luck!
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