Here are all the “whys’’ and
“hows” of low-wing flying.
DeBolt gives the low down

( pun).on what’s best; read
this informative report!
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= = e e \D B In presenting the “Crusader” I would
! . : . like to do so in more of an informative
3 way rather than as a strictly constructive
article. Space is limited and there is so
much that can be gotten from this model
that it seems foolish to linger overly long
on construction when so few that may
Al be building one will actually need such
{ \\ information.
HIN Some 4 years ago George Swank and
I decided that the time was right when
we could come close to duplicating con-
trol line stunt maneuvers with R/C mod-
els. We embarked upon an extensive
evaluation project which took us through
most every sort of model configuration.
To make a long story short we found
that the low wing design seemed to offer
the best possibilities for top inverted per-
formance. The reasoning being that when
a low wing is inverted it is in effect a
“high wing” and except for the dihedral
effect it should have the highly desirable
stability inherent with a high wing.

The results found at that time indi-
cated that it would be imperative to use
a low wing IF we were to fly inverted

: equally as well as upright. The project
] was shelved at that point simply because
gl it became increasing important to spend
} I more of the available time trying to solve
{554 the intricacies (at that time) of the
| then new multi-control systems. Also, the
advantage would have been relatively
small since the rules then would not have
credited us for our inverted flying.

About a year ago an old friend of ours,
Fred Dunn, startled the R/C world with
reports of the fabulous performance from
his low wing design. These reports ig-
nited the old spark and I decided to have
another look at the low wing using a
more modern aproach.

A lot of consideration was put into
this first design and the “Crusader” was
built as a strictly experimental model to
evaluate these design features and to pro-
vide an opportunity to try out some ideas
for use with low wing types which
seemed to have merit. Now the project
has been completed and I am pleased to
say that it can be considered to be very
successful, hence I feel that many others
8 can get some good from these results.
! In general the basic aim of the “Cru-
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sader” design was to obtain the ultimate
in inverted flying ability and still have
a model which could be flown without
excessive difficulty. It was felt that the
model should be able to perform all up-
right maneuvers while inverted if the
aim was to be achieved. To this end all
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factors were directed towards a maxi-
mum of inverted performance and when
a compromise had to be struck it was
allowed to lean towards the inverted
factor.

When you think of inverted flying the
first thing which comes to mind is the
airfoil; you must of course have one
which is efficient in both respects. To me
there can not be any other choice for
this other than a full symmetrical, after
all if it is to have equal action in both
directions it must be identical on both
sides. For the past several years I have
been using a well proven and extremely
stable symmetrical foil, as a result there
was no problem in choosing the foil to
be used on the “Crusader”—it would
be this one.

The force setup (angular settings of
the wing and stabilizer relative to the
line of thrust) used is a bit unusual for
a symmetrical type airfoil, however there
was a good reason for it. One of the prob-
lems with a low wing when inverted-is
that the tail tends to fly high and thus
the effective center of lateral area is
high also. This sets up a unstable factor
which tends to cause the model to drop
off on one wing or another. It would not
make too much difference which way
the fall-off would occur.

While flying my Live Wires I had no-
ticed that they had extreme stability in
this respect while flying inverted. Once
on their back they would stay there with
no tendency to fall off; a flat bottom air-
foil was in use, of course. In analyzing
this feature I finally realized that the
full down elevator which was required
to hold them inverted was also forcing
the tail end of the airplane to fly “low”.
Thus, in effect this attitude was creating
a low center of lateral area while in-
verted giving the added stability which
the Live Wire seemed to have.

I felt that it would be extremely de-
sirable if something of this nature could
be worked into the low wing design. It
could not be duplicated exactly for if it
was the symmetrical foil would be lifting
when the inverted flat bottom type was
not, resulting in an inverted climb in-
stead of tail low level flight.

The symmetrical airfoil lifts well at
angles as low as 1 to 2 degrees and with
this knowledge in mind the wing was
set at a 5 degree positive angle of in-
cidence, The stabilizer was set at a 4
degree positive angle although this is
not the least bit critical as tests indicated
anything from 3 to 5 would do the job.
With these angles upright flight is minus
any ballooning tendencies due to the
careful balance of stabilizer lift relative
to wing lift, much as in the Live Wires.

However, when inverted enough down
.pressure must be exerted by the elevators
so that the wing will be forced to at
least a 1 degree angle of attack before
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level inverted flight can be obtained. In
doing this the elevator action also forced
the tail end of the model down some-
what in the same manner as with the
Live Wire. Thus, the lowest possible
center of lateral area inverted was ob-
tained consistent with the rest of the
model’s design. In practice this seemed
to be one of the more creditable assets
which the model had, it did fly inverted
with the least tendency to fall off that
we had ever observed in an inverted type
model.

One of the first questions which I was
asked at a flying field was “How much
thrust offset do you have in the ‘Cru-
sader?’” My usual reply was ‘“none at
all” accompanied by a silly grin. Almost
every time the result was disbelief as
the questioner walked away. This zero
thrust was one of the things which I am
most proud of simply because I tried
hard to achieve it and feel that it is most
necessary for the ultimate in all around
performance. .

My reasoning was brought home hard
to me one night during a “bull session”
in Ernie Kratzet’s cellar. In discussing
inverted flying he stated that side thrust
had an oppeosite effect from what it had

‘upright while in the inverted position,

yet the torque which sidethrust was used
to compensate was the same. In other
words you could expect torque effect and
side thrust to team up when inverted.
We had some dramatic demonstrations
of hanger flying with one of Ernie’s mod-

. els that night; in the end I had to admit

that he was right! Since then I have used
every effort possible to get rid of all
thrust offsets on models intended for in-
verted flight.

The “Crusader” has no down thrust
because of the high thrust line relative
to the center of resistance plus the effect
obtained from the lifting stabilizer in
its Live Wire force setup. The side
thrust was eliminated by creating a care-
ful aerodynamic balance of forces pivot-
ing about the C.G. By creating a careful
balance here the torque effect was bal-
anced out by all the other factors which
could be worked against it. The end re-
sult is an arrangement whereby the
thrust remains the same no matter in
what position the model is flying in.

Another advantage obtained from this
neutral thrust comes in ground handling.
At taxi speeds torque is much more
effective than any counteraction used
against it. The natural result is that the
model tends to follow the torque at low
speeds, side thrust being ineffective the
model will tend to turn with the torque
and must be compensated for. With no
side thrust needed this model tends to
go straight under slow speed taxiing con-
ditions.

I have little doubt but what the “Cru-
sader” could be flown with the simplest
form of controls, however it would seem
to be a waste of good potential to try
that. In any case the “Crusader” was
flown with the reliable Bramco “Regent
8” for the radio and Model MC type
Multi-Servos for the actuators. With this
equipment rudder, aileron, elevator, en-
gine, tail wheels and wheel brake con-
trols were used . . . a “full house.”

The rudder was used as a basic control
at first. The ailerons were used only for
maneuvering. Both of these controls used
the MCR type servo for its full self-

_neutralizing features. The elevator and



deBolt’s Radio ‘“Crusader’

engine used the MCE type servo. For the
MCE engine actuator the two normally-
closed relay contacts which usually actu-
ate the neutral circuit were not connected
(two wires were omitted) so that with
this arrangement the engine servo was
completely trimmable giving infinite en-
gine speed control.

The MCE used on the elevator was
used as intended, self-neutralizing and
yet trimmable about neutral. This trim
at neutral allowed the use of the “down-
trim” necessary to fly the model inverted
with “hands off” on the elevator. The
other controls were picked off these in
the usual manner now prevailing.

After flying the model for some time
trouble was encountered during takeoffs
(just after being airborne) and during
the last stages of landing approaches a
wing would drop and the rudder control
just would not lift the wing quickly
enough under these circumstances. It was
found that a tendency to slow the model
down so a short field landing could be
made was causing me to fly it too slowly
and actually stall out. The simple answer
was to switch to ailerons as the basic
control so that the low dragging wing
could be lifted quickly when needed.

Another answer would have been to
adjust the elevator servo so that no “up
trim” could get into the elevator, thus
the model would always have the flying
speed it needed. I think other flyers will
encounter my trouble when switching
from a high wing or bipe to a low wing.
I tended to use a nose-up attitude with
the model to slow it down on approaches
which is okay with the stability inherent
in most models—however with low wings
this is N.G. and you must fly them in all
the way. The catch is to break yourself
of this habit before it creates trouble
or else use ailerons only for directional
control.

Some of the features used on the “Cru-
sader” proved to have a lot of merit.

Common dural gear saved weight and
the work involved of a wire type gear
in the wing. Just install the usual hard-
wood mounting block in the center sec-
tion of the wing. The dowels are buried
in the wing which makes a neater job.
The only word of advice necessary: strap
the rubber bands on tightly, otherwise
the gear could dig into the wing skin
should it jump off of its block.

The “Crusader” uses the standard re-
movable R/C unit as in my other models.
It is inserted through the wing opening
eliminating access hatches. If you are
familiar with this box you will remember
that the engine servo has been on the
right hand side. With the addition of the
aileron servo it has been necessary to
move the engine servo to the opposite
side and install the aileron servo on the
right. By doing this the servos need no
alteration and can be used in the stock
manner,

The aileron system on the “Crusader”
was an experiment to give something
more simple to install and maintain. The
hinge arrangement which has worked
very well was a “steal” from one which
I have long used in control line. There
is nothing simpler than the trap and
dowel hinge but be sure to use material
for the strap as called for. Too light a
metal tends to fatigue after long usage.

This model used a torque rod type of
control linkage. As mentioned before the
the servo for it was mounted in the R/C
box. This was done to remove the weight
from the wing and to make the box in-
terchangeable between models which
does cut the expense of owning more
than one model. Removing the weight
from the wing can help save it a bit if
a “clobber” should occur. The torque
rods were 1/16” music wire bent 90 de-
grees at the ends (one rod for each
aileron). Suitable fittings were made to
connect the ailerons and servo push rod
to them.

This system proved to be ‘“soft” in
action and possibly could have suffered

from ‘“blow-back” in the air, otherwise it

was simple and light to install. The
answer I found in one of my Bipes which
also used it. I simply arranged the lever-
age so that the aileron reached its limit
stop before the servo reached maximum
travel. What happened was that the
servo tended to “wind up” the torque rod
after the aileron had reached full move-
ment and thus you had a “solid” aileron
action in the full control position. Frank-
ly this worked out quite well and no
trouble was encountered, however, I felt
that the ‘“softness” was a weak point,
The system shown on the plans is
brand new and I call it the “flexible push
rod.” It was not used at all in the original
“Crusader” but tests with it in other
planes have shown such good results that
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I felt it best to present it here. This -

arrangement is simplicity itself. The
heart of it is a piece of flexible braided
cable (size .050) which runs in a piece
of suitably bent aluminum tubing to get
around the corner to the aileron’s horn.
It is a “positive” system with absolutely
no softness and no “play” providing the
3 holes required in the various horns
are held within tolerance. I feel that it
has a great future and is just about as
simple as anything can be. For those
liking a wing-mounted servo it is a
simple matter to install the servo where
the bellcrank is shown and operate the
push rod directly from the servo.

The results of all these ideas have
proven acceptable on the flying field. The
model itself proved out well by weighing
in on a par with other types; at 5%
Ibs it is considerably lighter than most
other low wings. This lighter wing load-
ing paid off in better maneuvers and
the ability to perform well with an aver-
age .35 engine. i

After the author got over the “shock”
of switching from high wings to the low
wing some really good flying was ob-
tained. I do think however that one
should have some multi experience be-
fore attempting to fly any low wing.
You must fly these airplanes all the time
and without experience with elevators
that can be a bit rugged.
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The BEST electronic pilot equal to
14 channel inulti control, operates
from your single channel receiver
relay. At your hobby dealer.

write for literature
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The BEST R.C. MFG. Co.

The BEST Nactronie Rlots and Servo Motors

Badts Contrnol goun modol plancs on boats
the Best Way

If not available at your dealer please send your order
to us.

48258 Independence Ave. e Kansas City 24, Mo |
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NOW, FIRST
'I’IME GET
cxellunn,
official, sharp photoes of ndvnn«d Supersonic
Rocltoh, Jets, Historical planes. All makes,
hundreds from which to choose.
SPECIAL INTRODUCTORY OFFER
with your name and address. Send only 50¢
. « « select one packet.

1. 4 3%x5 ph , world’s § Jots) Al five
2. 4 3%x5 World War Il pl pack
3. 4 32x5 of Rockets, Missiles. for $1.00

4. 1 8x10 photo Boeing B-52 Jet Bomber. ;’:‘,.53..|
5. 1 8x10 photo Lockheed F-104A Starfighter) for $1.
Large illustrated catalog free with each order.
MAIL YOUR ORDER NOW . . . TODAY.

AVIATION PHOTO EXCHANGE
Dept. AM Box 75084, Los Angeles 5, Californic

5 40§ iRt

....Can be important
with a guaranteed future
in the United States Air
Force. Write for details:
Airman Information

Dept AM-4321, Box 7608
Washington 4, D. C.

MODEL
-\ ROCKETEERS . . .

Here is an organization geared
for you — the National Association
of Rocketry.

Backed by some of America’s top-
notch rocketeers and scientists, the
NAR has set standards for model
rockets, adopted rules for flight op-
erations, developed the NAR Safety
Code, and . most important .
sanctions model rocket competition
under NAR competition rules. NAR
also charters local model rocket

groups.

For complete details, write today!

NATIONAL ASSOCIATION OF ROCKETRY
6180 Fairfield Drive (Dept. A)
Littleton, Colorado

Crusader

The “Crusader” is a very clean flying
airplane, has no bad tendencies and re-
sponds instantly to all controls. Both
inside and outside loops are smooth and
equal, rolls are on a “string” so to speak
and very little elevator action is neces-
sary to keep them that way. Upright
flight sufferers for smoothness when ailer-
ons are used for directional control but
this is solved by using rudder for turns
while at altitude. Inverted flight is
pretty nice, once there long periods of
time go by without need for correction
and then a slight application of aileron
is enough. All upright maneuvers are
easily accomplished while inverted sim-
ply by remembering as we had to in
control line that “up-is-down-and-down-
is-up” PLUS that “right-is-left-and-left-
is-right” on the rudder!

Inverted flight can be entered from all
three ways, half an inside or an outside
plus using a half roll. I found the half
roll to be more desirable simply as prac-
tice for doing the 2 pt roll. Once inverted
you adjust for the type of flight desired
by trimming the elevator. A small
amount of down trim will give level in-
verted climb and of course full down

CITIZENS BAND
WALKIE-TALKIE

A real hand sized two-way radio for the new
27 MC Class ‘D’ Citizens Band, About 1 mile
range. For industrial or personal use. Use
Jjust like a telephone.

KIT $34.95
WIRED $49.95

Write for Information
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CLASSIFIED
ADVERTISING

Everyone reads the classified. Here is a section
for anyone with something to buy or sell.
RATES: 30¢ per word. Minimum 14 words. Re-
mittance, copy and order due in New York 20th
of the month. Send to: AMERICAN MODELER
576 Madison Avenue, New York 22, New York

BOOKS

HUNDREDS AVIATION BOOKS, magazines new
and used. Catalog 25c. Aviation Literature Sup-
ply, 180 Stevenson South, Oshawa, Ont., Canada.

USED AVIATION BOOKS. World’s largest
stock on both Wars, including Zeppelins, Janes,
Yearbooks, ete. 60-page catalogue 256c coin.
Stuart, Fairlight Hall, Hastings, England.

OLD AVIATION BOOKS and back issue model
magazines. Send your wants and stamped, self
addressed envelope. J & J Penn, 4233 So. 5th Pl.,
Milwaukee, Wisconsin.

MOTORCYCLE and motor scooter owners—Atten-
tion | Want to modify your engine for more accel-
eration, power, speed? New illustrated “Hop-Up
Guide” tells how ! Only $1.00. Get your copy today
—Supply limited. Advance Engineering, Box 2274,
Dallas 21, Texas.

DRAWINGS

AIRPLANE DRAWINGS. One inch scale outline
with sections. Add own construction. Save tedi-
ous work scaling small drawings. Send addressed
stamped envelope for list. Richard Jordan, Box
1025, Irving, Texas.

MODEL SUPPLIES & EQUIPMENT

INDOOR RUBBER. Surpasses pre-war. 1/50,
1/40, 1/23 and other sizes. Tungsten wire, mag-
nesium metal, superior Micro-Film, wood and
newly developed specialties by Micro-Dyne Pre-
cision Products, 288 West H Street, Ontario, Cal-
ifornia. Free Sample.

PHOTOGRAPHS

AVIATION PHOTO & BOOK COLLECTORS!
New lists of photos & books now available, in-
cluding Pioneer WWI & II. Execlusive photos of
Historical planes, latest jets. Send 25¢ for sample
photo & book lists. Airbooks, Y. P. O. Box 958,
New Rochelle, N. Y.

ROCKETS

MICRO GRAIN ROCKET BOOK. Complete in-
formation, Based on 15 years experience. Send
$2.00 P.O. Box 90891, Los Angeles 45, Calif.

FOR SALE

CRESCENT DUAL PULSER, new, no operating
defects, $20. Babcock assembled, Magic Carpet Re-
ceiver, unused, $21. Bruce Kurek, 734 Coronet
Road, Glenview, Illinois.

SPECIAL OFFERS

FAMOUS HAWK BALSA % scale World War 2
fighters. 10 different models. Reg. 75¢c, 3 for $1.25,
10 for $3.50. Space Age Hobbies, Box 27, Kens-
ington, Md.

FREE—BIG, NEW BULLETIN—Miniature elec-
tric motors, diesels, accessories for R/C fans,
modelers. Dealers inquiries invited. Rojak, Box
BOtll}. Minnehaha Station, Minneapolis 6, Minne-
sota.

PHENOMENAL POWER with National’'s Hop
kit ; adds extra carburetor and rotary. Inexpensive.
Information free. National, 3908 Olive, St. Louis
8, Missouri.

BOOKS

DIE ENTWICKLUNG DER FLUGZEUGE 1914-
1918. The most complete WWTI aircraft book ever
published—at any price! Complete listings and
data for over 1600 WWI types. Crisp, clear pho-
tos. German, British, French, Austrian, Turkish,
Russian and other aircraft. Plastic binding. Lim-
ited quantity. $5.50. J. Nowarra, Berlin
NW21, Emdener Str. 41, Germany.

RADIO CONTROL

GROGAN’S TRANSISTORIZED TTPW trans-
mitter single and dual control boxes $45. Wag re-
ceiver $20. Tom Mahon, 5489-A Holmes Run
Parkway, ‘Alexandria, Va.

DELTRON T109 transmitter, R109 receiver, tone
transistorized. $10 each. Russell Caauwe, Norfolk,
Nebraska.
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brings it around to upright again!

Once you set the amount of trim de-
sired the model is flown elevator “hands
off,”” simultaneous control is definitely
not required. Directional control inverted
by rudder is more sluggish than upright
so in general ailerons are used instead.
They are just as effective as upright plus
the fact that they react in the same di-
rection as upright, you don’t have to
reverse your directional thinking by
using them!

This being one of the first really fine
inverted machines that' the author had
flown much time was spent trying out
new sorts of maneuvers which this per-
fected inverted flight offered. We had a
lot of fun learning how to do them and
of course got our share of applause for
accomplishing them the first time.

Of these maneuvers one is Dick
Branstner’s favorite, an inverted tail
spin. Rather spectacular and confusing
to watch it is relatively easy to accom-
plish. When inverted you simply apply
full-down elevator until the nose is
straight up, then neutralize. When speed
has just about completely diminished
you apply full-down and full-rudder si-
multaneously, the result is a tail spin
with the model upside down! Another
crowd pleaser is to go into a inverted
“Cuban 8.” This is the regular Cuban 8
entered from the inverted position. It
seems funny to see the model in the up-
right position at the middle of the 8
where ordinarily it would be inverted.
The fact that the “Crusader” is a tight-
turning airplane makes this one much
more pleasing to watch than with some
other models.

The show stopper proved to be an in-
verted “Victory Roll.” This one is ac-
complished from an inverted level flight
position, usually near the end of the
flight. From this position you apply a
bit of up trim (or take out some of the
down) which puts the model into a shal-
low inverted dive. When you have ap-
proached the ground about as close as
safety permits you apply full down ele-
vator until the nose has come up to abogt
a 45 deg angle and then the elevator is
neutralized. Just afterwards you apply
full aileron and hold for the number of
rolls desired releasing the aileron so that
you come out in an inverted position. To
recover you trim for level inverted flight
as usual. The “topper” is to repeat it
going in the opposite direction and‘re-
cover upright followed by an immediate
landing. Shades of the “Blue Angels” . . .
we’ll catch up to them yet!

In general I feel that the “Crusader”
proved out the theories which Swank
and I envisioned 4 years ago and that
this is only a start towards some mighty
fine flying that is yet to come. The
answer to it all is of course the marvelous
improvements which we have seen in
R/C equipment during the intervening
years.

I would like to say that I don’t believe
any low wing model is the best for the
beginner in R/C or maybe even for the

novice in Multi, but for the multi-flyer -

with any experience this sort of thing
can be it . . . a really “spirited model”
with the sky the only limit!

““CRUSADER" SPECIFICATIONS
Wing Span, 66”; Wing Chord, 13”; Wing Area,
858 sq. in.; Airfoil section, NACA 12% full sym-
metrical; Wing loading, 14.6 oz./sq. ft.; Gross wt.,
52 Ibs; R/C equipment weight, 28 oz; Power,
K&B Torp R/C .35; Propeller, Tornado R/C 13-4;
Fuel, K&B Super Sonic 1000; Radio, Bramco ‘‘Re-
gent 8"; Actuators, Model ‘“MC’ Multi-Servos;
Fuel tank, dmeco Model C6 oz Positive Flow;
Wheels, Veco 3%2” R/C Pneumatic; Finish, Red,

trimmed with blue & yellow Aero Gloss.

8 OUT OF 9 NATIONAL CHAMPS
USE

E-Z JUST

CONTROL HANDLES

‘*Hot-Rock’', ideal for every-
thing from 4 A's fo speed.
Pre-formed loops for quick
hook-up. Pull-tested for 150
Ibs. min. Hot fuel-resistant
plastic handle. 4" size.

5¢
E-Z-JUST TEST STANDS.
Quick, sure lock-up
for any engine......... $1.75

At All Leading Dealers

PHIL-LEYS

FINGER TIP ADJUSTMENT—NO SCREWS,
NUTS, BOLTS ORTOOLS NEEDED

BUFFALO 25, N.Y.

ANNOUNCES THE
ALL NEW

DURAMITE
MULTI-SERVO

e

WEIGHT: 2% OZ.
OVER 4 LBS. THRUST

FEATURING OUR OWN MOTOR ESPECIALLY
DESIGNED FOR SERVO USE-NOT AN IMPORT!

OILITE BEARINGS — 93% SILVER BRUSHES
TURNED COMMUTATOR — NYLON HOUSINGS

TEST MODELS OPERATED FOR OVER ONE
QUARTER MILLION COMMANDS!
AVAILABLE AT YOUR DEALER NOW!

BONNER SPECIALTIES 2900 Tilden Ave.

Los Angeles 64, Calif.

Borrnece

VOLTAGE: 2 TO 4%
BATTERY DRAIN:
NO LOAD 200-300 MA.
WINDING 3 OHM.-

AHOY!

IMPORTED HAND-CRAFTED = — -

MODEL BOAT FITTINGS

2-3-4 BLADE POLISH
DIA. RIGHT AND

ERS, 1%" TO 3“
ITCHING PROPELLER

QUALITY OF HITTINGS YOU HAVE BEEN SEEKING TO MATCH
THE WORKMANSHIP YOU HAVE 8

SEND $1.00 FOR THE LARGE 56 PAGE ILLUSTRATED CATALOG LISTING
THESE AND MANY OTHER WORLD FAMOUS WEB MODEL FITTINGS.

MODELS
Park Ridge,lll.

OCTURA

P.0.Box 536 W

24 HOUR
SERVICE ON
MOST ORDERS
30,000 ITEMS
ALWAYS

IN STOCK—ALL
LEADING LINES

PLANES * TRAINS
BOATS * GAMES
CRAFTS = STAMPS
PARTS + TOOLS
VEHICLES * TOYS

WHOLESALE TROST

ONLY - <. MODELCRAFT

DEALERS

AND HOBBIES
WRITE FOR

3140 W. 63RD
CATALOG

SHEETS CHICAGO 29



