Tom Brett tells you about

"NIMBUS-2"

his International entry

B “Nimbus” represents a somewhat dif-
ferent approach to radio control Multi
class aircraft design than some of the
other more popular competition ships.
My basic ground rules at the time I
began planning went something like this:
First I needed a ship that would com-
pete in contest work with Ed Kazmirski’s
Orion. Second it would have to be suffi-
ciently different so as to minimize the
number of “is that a modified Orion”
queries. With these fundamental princi-
ples and a few of my pet theories, tastes
and building practices Nimbus began to
take form,

Since relayless equipment seemed un-
proven and far away in August 1960 the
logical approach was to set her up for
relay equipment. The installation indi-
cated a ship of about 700 square inches
to keep wing loadings around 22 to 23
0z./sq. ft. I might mention here that I
prefer to fly at slightly higher wing load-
ings than generally used. I’ve found it
easier to fly smoothly in windy weather.
Maneuvers as well as landing approaches
seem to be steadier in spite of the gusts.

To further insure smoothness of all

maneuvers a larger than normal coupling
was established. To improve steadiness
of landing approach the percent of wing
taper was increased over that of the
Orion. The theory here being that a roll-
ing moment caused by gusts producing
air velocity across or against one wing
panel, different than on the other, is
proportional to each unit of area times
its distance from the roll axis. Since a
“board” wing has many unit areas at a
great distance from the roll axis, as com-
pared to a tapered wing that has fewer
unit areas at the same distance, the total
rolling force value is less.

After observing Bob Dunham’s dem-
onstration of near flawless flying at the
1960 Great Lakes Invitational Meet,
trike landing gear was a must.

Having used a swept-back rudder
hinge centerline for several years, be-
cause of the added elevator effect it has
on spins and spirals, I tossed this in as

.a feature worth while. I had to resolve

that whatever the rudder configuration
might work out to be, I would have to
concentrate its surface area as low as




We will save you 25% OR MORE on the
purchase of new engines or R.C. units if
you trade in your old equipt. Send us a list
of what you have and what you want. Yes,
you can trade engines for R.C. gear and
vice versa.

$$% SAVE $$$

Send 10c_for three issues of our used equip-
ment listing—Engines—Transmitters—Receivers—
Servos—Etc.

Chicago’s leading hobby shop.

STANTON =r ¢

4736 N. MILWAUKEE AVE.
CHICAGO, ILL.

W We Need Your

Old Equipt.
Trade it Now

Save $39

We service ALL R.C. equipment.

NEW TIME PAYMENT PLAN

Send yours for free estimate.

]

TX. POWER SUPPLIES i phice

3.6 volts in, 135 volts out

with 3, 74, 4 amp. Ni-cads.._$29.80 $17.95
3.6 volts in, 135 voits out

with 3, #1, 7 amp. Ni-cads..$38.80 $24.95

NI-CAD CELLS

No. 1—415"x256"x34"

7 amp. NEW $5.95 .95
No. 4—6"x2"x32”, 4 amp. .. $2.95 $1.00
VO 500 Button cells NEW —-$3.25 $2.50
Box of 24 $3.60 $1.95

TX. LEVER SWITCH ____s249 $1.00
FIBER GLASS CLOTH

367x42"

$1.00 §$ .49

ADD 25¢c POSTAGE ON ALL ORDERS
UNDER $5.00

Try our complete mail-order service.
C.0.D.'s accepted.
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Nimbus

possible, in order to reduce the aileron
effect which opposes yaw when used
above the roll axis.

At this point I get into the mystic con-
sideration of off-set and down-thrust. I
have never disputed the theories ex-
pressed by Charles Grant and backed
vigorously by other authorities regarding
the relationship of off-set and down-
thrust to the center of lateral line. I do,
however, doubt the practical desirability
of complete elimination of off-set and
down-thrust to the extent of letting it
dictate the styling of a model. Admit-
tedly, I have never built and flown a
model with this configuration, but I have
flown models many hours and still have
to experience the realization that any of
these ships show performance deficien-
cies that could be even indirectly attrib-
uatable to 4° off-set and 4° down-thrust.
The fact that there is a power loss due
to this engine trimming is also acknowl-
edged, rbut again, can this academic dif-
ference be noticed? The point is, I pre-
fer to style what, in my opinion, is a
pleasant appearing model, and feel free
to allow other factors control the model
configuration.

I have another theory that seems to
differ from that of some authorities. I
plan the basic relationships of balance,
incidence, engine thrusts, etc., on the
supposition that an aircraft in balanced
flight has the mean chord line of the
stab (providing it is of symmetrical sec-
tion) flying at exact zero incidence to the
relative wind through which it passes.
This I figure to be true regardless of
speed, attitude, wing loading.

On this basis it is easier to visualize
that to support the weight of the model
the wing must produce a lift force exactly

MARTIN AM-1 ‘‘MAULER”

¥

s m.@ =
WORLD’S CHAMPION WEIGHT-LIFTER

Big dive-bomber with lots of wide wing area
for terrific slow speed stability in model form.
Amazingly stable design with ability to accelerate
off deck to high speed. Wingspan 37%%”.

“MAULER” KIT $14.95
The Corsair AU-1 deluxe kit $14.95

KIT INCLUDES:

“FLIGHT CONTROL" plane-unit with attached
lead-out cables, fuel proof decals, scale cano-
pies, essential hardware for carrier-hook full
size plans, the very finest shaped parts of
balsa and hardwood. Engineered for 35’s but
rugged enough for any 60" motor.

COBRA, Sabre, Swift profile kits $4.95 each. The
finest quality Kkits with finished shaped parts
throughout. Excellent flying models. Terrific
“throttle’ control jobs for sport or trainingl.
“FLIGHT CONTROL” handle $5.95, UPRIGHT or
SUSPENDED plane-units $2.00.each. CORECABLE
flying cable in three equal-length lines ready for
use—60’ and 70’ lengths. $4.00 & $4.50.

Buy from your dealer. If he cannot supply you—
order direct—include 5% extra for postage.

J. ROBERTS MODEL MFG. CO.
BOX 128 — BAKER, OREGON

TO WIN—READ WORLD
FAMOUS YEAR BOOKS!
Champions do, Why don’t YOU!
1959-61—288 pages, 250 plans, $3.00
1957-58—224 pages, 164 plans, $2.00
1955-56—192 pages, 135 plans, $2.00
1953 —128 pages, 116 plans, $1.00
NOTE: Year Book specialty is Free
w5 Flight, from R/C to Gliders. Order

= J today—One or All! P.P.

MIJI]EL AERO. PUBN., Box 333, NEW YORK 3, N.Y.

=

Now Available!. ..

PROPELLERS
FOR R/CBOATS

for Gas and Electric
COMPLETE RANGE FROM 1% T033DIA
Designed for 15 Engines and up ~including:
O&R Compaets, Threaded 832 and 1032,
Send stamped self-addressed envelope for
list of these and other R/€ bodat fittings.

OCTURA MODE[ BY MODEL BUILDERS

FOR MODEL BUILDERS!

8148 North Milwaukee Avenue « Niles 48, lllinois



THE “"COMPACT” R/C

FEATURING FAST ASSEMBLY

Wing Span—62 in.
4” sweepback
Area—650 sq. in.

14.95
Engines 6 $
.15-.18 Single Channel

.19 and up Multi

NOW IS THE TIME to go to your dealer and take a peek
at this sleek beauty. See for yoursclf the many foatures
of this terrific kit, including hand selected balsa, perfect
die cutting — even 5-ply plywood, finished hardwood
erutehes, ete.

OTHER KITS AND ACCESSORIES

“MACH-1""—68” tapered sweptback wing 716 sa. in. of
championship multi performance $10.95
Mach I landing gears .....

Compact landing gears ..................

Send stamp for literature. Dealers Reg. Dise.

VK MODEL AIRCRAFT CO.

DEPT. A
4350 ARONDALE DR., WILLIAMSVILLE 27, N. Y.

BEAUTIFUL AEROPLANE DRAWINGS
17" by 221/”
3 Different Farmans vintage '08, “09, 1913 Short Bros.,
Taube, Walden, DH-1, Gun Bus, Caudron G-3, Morane
Saulnier ““N*', Benoist, HS-2L, Fleet, Sopwith Snipe.
Superbly lithographed on 8¢ weight paper. These have
been seen and admired by the staffs of the Smithson-
ian and Alr Force Mugeums. A brief description ac-
companies every order. Only $2.00 each pestpaid.
JULES WAGNER

Box 71 Cambria Hts. Sta., Jamalea I, N. Y.

RADIO CONTROL BEGINMNERS
FREE EXPERT ADVICE FROM

The best known Hobby Shop in the Chicago
area with the most complete stock for model
planes, boats, car racing, etc.

Send for FREE illustrated folder.

WEST TOWN'S HOBBY SHOP
5808 W. Chicago Ave., Chicago 51, Ill,

Fuel Proof

DECALS

SCALE INSTRUMENT DIALS
Sheet contains 11 of the most commonly used instru-
ment panel dials in 2 sizes: 1/4” & 3/16” diam.
22 in all! 59¢ per pkg.

STAR & BAR
SOLID SHEET INSIGNIA
534" x 177—59c per- 5% x 34" —
sht. Blu Wht Yel Pink 5 59c set of 2
Org Red Grn or Bik. 5" x 2347 —
49c set of 2

NUMERALS

2” black 25¢ per pkg. of 2 (of same number).
Special—complete set, 1 thru 0° (10 pkgs.) $2.00
We pay postage. Min. order $2.00. No COD's.

WONDUR-CALS
Dept. C-12, P.0. Box 11163
St. Petersburg 33, Fla,

8 out oF Q NATIONAL CHAMPS
USE

CONTROL HANDLES

**Hot-Rack"’, ideal for every-
thing from 1LA's to speed.
Pre-formed loops for quick
hook-up. Pull-fested 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

BUFFALQO 25, N.Y

FINGER TIP ADJUSTMENT-NO SCREWS,
NUTS, BOLTS OR TOOLS NEEDED

equal to that of the model, since no lift
whatsoever is produced by the stab. If I
chose to use a wing of a flat bottom air-
foil section the amount of incidence rela-
tive to the stab chord line might be a
minus value, due to its lifting qualities
at a slightly less than zero angle of inci-
dence. The exact amount is obviously
affected by the average flat-out speed of
the model, since lift is increased as speed
is increased. The opposite extreme is the
symmetrical airfoil wing. With this panel
a zero decalage would never produce lift,
regardless of speed, since the airflow over
the top of the panel would be identical
to that on the bottom. Point—as wing
progresses from flat bottom airfoil sec-
tion toward a symmetrical shape, more
and more effective decalage is required.
Without the aid of wind tunnel data and
much complicated calculation a model
designer is forced to use his best guess,
based on eyperience, in order to deter-
min the exact values of decalage. As near
as I can tell Nimbus flies flat-out with
the elevator in zero trim. My educatd
guess of zero decalage for a modified
2415 airfoil must be very close to ideal.
The competition Multi models of today
are fast, as compared to models of 2 to 3
years ago, consequently the migration to
near zero decalage settings.

Though it may seem a little out of
place, I feel an explanation of how some
symmetrical airfoil ships fly well at zero
decalage settings is in order. The explan-
ation is in the fact that a slight up ele-
vator trim is required at “flat-out” to
produce the required incidence, or a low
stab, by its location in relation to the
wing, falls in the wing down-wash, thus
producing an effective decalage relation-
ship.

The exact amount of down-thrust must
be determined. To establish this figure,
theoretically, is another problem that re-
quires more time and effort than is
worthwhile for the modeler, Consequently
another educated guess based on the
basic force balance is logical. This is the
theory I follow.

As mentioned before, the stabilizer is
presumed to fly at zero degrees incidence.
Therefore, no forces act on it other than

- drag. Its mean chord becomes the ref-

erence line to which all other forces act,
either parallel or perpendicular. The
major forces involved and individually
considered are: Lift, Center of Gravity,
Weight, Total Fuselage and Wing Drag,
Stabilizer and Fin Drag, and Thrust.
Since center of gravity, by definition, is
the center of the mass of an object (not
necessarily the center of the area) and
has no tendency to displace when the
total object is rotated, it becomes the
logical point to zero all moment couples
about.

Now, an aircraft in straight flight
should have no tendencies to deviate
from its attitude or speed. The force
couples acting to rotate the ship® about
its center of gravity must, therefore,
cancel one another or a change of atti-
tude or speed will result. I take a look
at the side view profile of the design.
Considering that the necessary balance
point fore and aft should be back from
the leading edge at the average mean
chord station about 30 to 35%, a vertical
line can be drawn representing its longi-
tudinal location. Its vertical position is
not so cut and dried. Location of the
equipment, position and dihedral of the
wing, position of the empannage, position
and length of the gear, all have to be
evaluated in order to select the exact
spot, which I do as accurately as pos-
sible.

The lifting center is considered to be

HOBRBY sHOP
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LIST YOUR HOBBY SHOP HERE . . . For details write:
American Modeler, 420 Lexington Ave., N.Y. 17, N.Y.

MASSACHUSETTS—CAMBRIDGE (38)

Model planes, motors, railroads, ships, Radio Control
Equipment and Accessories, Open 9 a.m. to 6 p.m. daily
& Thurs evenings.

CROSBY'S HOBBY CENTRE

1704A Massachusetts Ave, Ki 7-4389

NEW JERSEY—PARSIPPANY

America’s first TRI-0-RAMA field—30 mins. from N.Y.
Open 7 days—All day Sat., Sun.
Buy ‘em—where you fly "em
RICH'S HOBBYTOWNE, INC.

Route 46 Deerfield 4-2666

NEW YORK—BRONX—WESTCHESTER

R/C SPECIALISTS
LARGEST STOCK OF R/C EQUIPMENT ANYWHERE
¥ ‘em Where You Buy ’el
ORBIT, 81G, GYRO, ACE, DEALER
BROWN'S HOBBY CENTER
Opposite the Van Cortlandt Park Mansion
6031 Broadway Kl 8-5422

NEW YORK—ONEIDA CO.

Model Railroads, Planes, Motors & Accessories
Radio Control Equipment and Parts
Open 9 am to 6 pm Daily and Mon., Thurs. & Fri, Eves,
A&J HOBBY HOUSE
Besides Grand Union Plaza

19 Auburn Avenve, Utica RA 4-9026

NEW YORK—WESTCHESTER

Coniplete Stock Model Planes, Boats, Engines HO Rail- -
road. Radio Control Equipment,
Open "Till 9 P.M. Mon., Wed., Fri.,
Tues, & Sat. to 6:00 P.M.

YONKERS HOBBIES
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CLASSIFIED
ADVERTISING

Everyone reads the classified. Here is a section
for anyone with something to buy or sell.
RATES: 30c per word. Minimum 14 words. Re-
mittance, copy and order due in New York 18th
of the month. Send to: AMERICAN MODELER
420 Lexington Ave., New York 17, New York.

MODEL SUPPLIES & EQUIPMENT

U-CONTROL LAP COUNTERS

Registers 0-9999. Instant return to zero. Fits in

palm of hand. All metal, chrome plated beauties,
$5.95 each. At your dealer or order direct.
TATONE PRODUCTS, 1275 Geneva Avenue,
San Francisco 24, Calif.

NYLON GEARS: 48 Pitch—17 Sizes, 32 Pitch—
12 Sizes. Radio Control and FresFlit= Supplies.
Free list. Great Eastern Hobbies, P.0. Box 152-A,
NEW YORK 2, N. Y.

ENGINES

CONTEST FLYERS—Factory Bop-up on your
Johnson engine. Average over increase in
RPM. $9.00 for JBB & JRC. § CS, 88 &
29R. Send yvour engine and .-_..-t‘c to- Dynami::
Models, Inc., 137565 Saticoy St, Va= Nuys, Calif.

Cash paid for Old & Used Motors ; liberal trade-
in on new motors & new EC =guip. Write for
information. Satisfaction gms—==t==d. Nashville
Hobby Center—“RC Hdgts of the South,” 174
8th Ave N, Nashville 3, Ten=z.

BARGAINS

BARBAINS! USED MOTOES, R/C EQUIP-
MENT Sold—Traded—Wanted | &5 the readers of
“Equipment Exchange Ball====" Copy 10c.
Brand's, Sycamore, Ill.

PHOTOS

AIRCRAFT PHOTOGRAPES. Ficeer, twenties,
thirties, World War II to lssess Send $1.00
for five photos and listings 15 ---gh 8.
WORLD WAR I PHOTOGRAFES EXCLUSIVE-
LY. Fighters, bombers, sees crashes. Catalog,
supplement, sample phots, IS¢

BACK ISSUE AVIATION MAGAZINES. Air
Trails, Flying Aces, Modsel L 3lsne News, ete.
Latest list 10¢. AIRPEOT To=. Box 1117TM,
JAMESTOWN, N. Y.

AVIATION PHOTOGRA.PEE: Celor, black and
white. Send 25c, coin, fc. sa==pde and catalog to:
AvFoto, 20 Leston St, Bossom 2%, Mass.

AIRCRAFT—3-views for ssiles=
514", 20 for $1.00, 42 for 32 54 for $3.00.
Sample and lists 15c. Bermmsf Elein, 241 Glen
Ave., Midland Park, New Jesev.

==. Size 316" x

AIRPLANE PHOTOS & SLIDES. Send 26c for
list and sample. Photos ¥ 0 Sox 165, Indian
Orchard, Mass.

SPECIAL OFFERs

Several out of producties ELO MOTORS, in
factory packages. Also sgpe—='s- send for Free
List. Joe's Aero Shop, Ee= 123, Weatherford,
Texas.

"

Custom Construction of &2 pe= of Flying and
solid model aircraft. Prise 5= and particulars
upon request. Broker Madsf Company, 3827 N.
Colorado St., Hobart, Inde=a

RUBBER STAMP with =s==e a=d address only
$1.50: t=lephone number slss for $2.00, postpaid.
(Elite _size type). Joe Butler, Box 123, Weather-
ford, Texas.

FOR saix

8 chanzel C G Receiver ==& Tra=smitter. Plus 3
Banner servos—extra—eos: $540.00. A-1 condi-
tion. Used 10 hrs.—$125.80 Domgiss Hefron, 144
Osborne St Minoa, N. Y

Brameo £ Channel Groumd Trzz=mitter and Re-
lay Rece'ﬂ- $100.00, Ace 1 “_z-nel Triple Si-
multanecss Transmitter == u&.a.y ess Receiver
with Powsr Converter, 10000 2 TTPW Wag
Transmitiers and Receis "'EC and B54MC,
$50.00 esc= cutfit, Joseph Sem®s 144 Contract
Drive, West Eaven, Conn.
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acting through the éentroid of each wing
panel. I spot this point, recognizing the
dihedral effect, by projecting it onto the
side view profile. The center of drag is
located by approximation, considering all
drag surfaces and spotting its location on
the side view. The center of the empan-
nage drag is similarly located. Lift acts
vertically through the lift center, weight
acts negatively to lift, but is of exactly
the same value and concentrates at the
center of gravity. Fuselage and wing drag
act rearwardly, parallel to the stab,
through the center of drag. Finally, the
empannage drag acts rearward, parallel
to the mean chord of the stab, but slight-
ly higher than its center due to the fin
effects.

Since the values of each of these forces
is difficult to establish, I consider only
their relative vectors. Primarily, I am
concerned with their positional relation-
ships. When setting up Nimbus, these
relationships show, fore-to-aft, that en-
gine, C.G.,, C.L.,, and C.D,, fall pretty
much in line with one another, indicating
that little or no down-thrust would be
required by their placement, but the
center of empannage drag falls consider-
ably higher, implying I have an unbal-
anced situation to combat. Since this drag
is high, relative to the C.G., a rotation of
the tail downward must be compensated
by a force tending to cause the nose to
go downward. I know now, that a down-
thrust is required. Only an accurate esti-
mate, based on this vector dzagram can

determine the amount; minus 4° (from -

the stab chord line) was my choice. Had
the empannage center of drag lined up
with the engine, C.G.,, C.L.,, and C.D,,
I would have had no down-thrust, or
had it fallen below I would have added
up-thrust,

The novice is confused by the many
different airfoil sections he has to choose
from on his first original .049 powered
R/C Rudder job. The quantity makes
him want to take up oil painting. Actual-
ly it is not that complicated. First of all,
if he bought a 4” x 36" sheet of hard
balsa about 3/16" thick and strapped it
to his fuselage he could fly, probably
well. Point 1is, airfoils, which are impor-
tant to high performance aircraft, are
highly exaggerated in their importance to
the hobbyist. The pitfalls of home-brew
airfoils are: sharp leading edges, because
they cause abrupt, complete, and violent
stalls when used in combination with thin
sections (below 11 to 12%), and rear-
ward cambers 35 to 50% on aircraft
where wing loadings are 18 to 25 o0z./sq.
ft. The only advantage in going to thin
sections with sharp leading edges can
basically be boiled down to use on pylon
racers where low drag and low wing
loadings .are desirable.

Stab and fin areas and placement only
remain to be theorized. Stabilizer area
should fall somewhere around 22 to 26%
of the total wing area. Less than this
amount will tend to allow the ship to
wander; trim settings will be difficult to
obtain and ineffective in establishing and
holding attitudes of the aircraft. Larger
stabs produce configurations that have
difficulty in spinning. Fin area should
be between 6 to 10% to produce the
optimum in longitudinal stability.

At this point I start selecting equip-
ment. I have been in the habit, when I
begin layout work, to have accurate full
size, 3-view drawings of servos, engine,
receiver, battery packs or power supply,
gas tank, electrical plugs, switches . . .
everything that must be cleared or in-
corporated into the air frame. My equip-
ment for Nimbus is: receiver. Bramco
competition 10; servos, Bonner Duramites

NOW in Brilliant YELLOW Nyloa

NEW! Color all the way through . . . cannes
wear or flake off. Shows handsomely when
propeller is spmnmg or statlonary

B T B

TORNADO Propellers

are Efficiency-Engineered
What “air-bite” pulls your plane best? The
curves of a Grish prop are not for looks.
Their air-pull converts engine torque to
motion at highest efficiency!

GRISH propellers are almost unbreakable . .
flex more than wood . . . are chemlcally-
inert to fuels . . . safe at any present RPM.

2 Blade Tractor 2 Blade Pusher

5-3 5-4 5%-3 5%-3 5%-4

5%-4 6-3 6-4 25¢ 6-3 6-4 25¢
7-4 7-6 40¢ B-6 85¢
8.4 86 8-8 g0g 9-6 106 $1

9-4 9-6 9-7 9-8 3 Blade Tractor

10-4 10-6 85¢ 53 54 6.3 6-4 50¢
11-4 11-6 $1 3 Blade Pusher

RC 12-4 6-3 50¢
125 126 $1.50

GRISH Improved Air Screw

Now brings you finer racing performance
than ever!

SIZES  PRICES
9-12  B85c
7-9,7-10 65¢
69,610 55¢

GRISH Bros.
St. John, Ind.

GRISH

Propellers

FREE Pamphleton ...

The
LUCKY SEVENTH
CLUB

Mail Order Service

SUPER FAST —
SUPER SAVINGS

R/C and Engine Trades
write to

J & J HOBBYHOUSE

122 N. MAIN ST. ATTICA, OHIO

BANNER STREAMLINE
WHEELS

A series of sponge wheels
with turned aluminum
demountable hub, Sold-
erless assembly. Realis-
tic appearance. Sturdy
construction. No need to
buy wheel retainer or
collar.

37—$1.95 palr (plastie type hub
2V47—$1.60 n;all' D(nlnstlcqgrpa hu)h)
2"—3$1.30 pair Il'{/z”::: lllg .
. o air
I% —$1.20 pair I‘”—s .90 :a!r

Ask your favorite dealer, or write direct

BANNER MODEL COMPANY
218 W. Palm Ave. Burbank, Calif.




FLYING
FISH

. ®
~ BOSTON CLIPPER SHIP, 1851

A real hardwood-hull kit of this famous and beautl-
ful full-rigged ship, on 3% scale (overall length 367).
Authentic plans, 8 sheets with rigging in 2-color.
Kit Includes pine hull (mahogany optional extra),
wood parts, shaped spars, rigging cord, more than

900 white metal, brass and wood fittings, plans and
instructions.

Complete kit, as above ........... .-.-$43.00
Plans and instructions only ......... 3.25
Send 35c for 40 page catalog showing 22 kits, many fit-
tings, model supplies, plans, tools and nautical books.

Send for our 1962 Catalog—Ready Nowl

MODEL SHIPWAYS, §

39 West Fort Les Rd., Bogota, N. J.

NEW and DIFFERENT
The Raging Cat

Span 22"
Length 20~ For .19 to
Wt. with eng. 14 oz, .40 engines

SPEED = BALANCE — RUGGEDNESS

Especlally designed for maximum well-balanced
performance. Construction is of solid bass wood and
rock hard maple. All parts are bolted together for
ease of assembling and rugged construction.

A must for all Rat Racer enthusiasts because once
acquainted with the Cat’s superb handling and flying
qualities as well as its tremendous speed (up to
140 mph) you will not be satisfled with $5 o5
anything less. Kit. ..........c.cveneens & 3

]R[clsmN ENGINEERING MODEL CO.

Elkhart, Indiana

HROE

Lonesome Joe was
feelin' bad.

His friends saw he

was always sad.
They sent him to

a Hobby Shop.
Soon had him sittin

on the top.

Wholesale Only Since 1928
Trost Modelcraft & Hobbies, Chicago 29

A BOOK WRITTEN ESPECIALLY FOR HISTORIANS,
MODEL BULDERS, AND ALL AVIATION ENTHUSIASTS:

OUTSTANDING MILITARY AIRCRAFT OF - - -
WORLD WAR Il

BY E, R, ATKINS JR,

CONTAINS COMPLET E INFORMATION ON
8 OF THE MOST FAMOUS WORLD WAR Il AIRCRAFT

Quiﬁ‘i;l‘::?cl i @ NORTH AMERICAN P-1B “MUSTANG™
':\R(? Afl # REPUBLIC P~470" TIUNDERBULT

# LOCKHEED P-36L “LIGHT MING™
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tor everything but engii.  ontrol, which
uses the Hillcrest; gas tank, Veco 8 oz.
clunk; engines, both K&B .45RC and
Super-tigre .56RC; electrical plugs, 1
cannon 25 pin (for receiver), 1 cannon
9 pin (for aileron), and 1 home made 6
pin (for battery pack): 1 knife type
slide switch DPDT (unidentified); a bat-
tery pack comprising a Hillcrest 6 pencell
box (holding 1 Burgess activator for fila-
ment, 4 Burgess CD-6 nickel-cads for
servo power and 1 Burgess activator to
be used as a booster to effectively double
the life of the “B” battery), and 2 sec-
tions of a Burgess K-45 (45v) taped side
to side for “B” supply. All other hard-
ware is home made, including adapta-
tions of throttles on engines to permit
action from beneath the cowl.

From here a design novelty begins, I
begin juggling components, considering
clearances, push rod locations, balance,
accessibility, space and mountability.
When all these are located efficiently as
possible the line work begins. The air-
plane is literally designed around my
installation. Considerable attention is
given to envelop this equipment with the
smallest practical fuselage possible, Dur-
ing such a process components usually
get juggled, line work is modified until
the optimum composite is finalized. I
think study will show that Nimbus has
no vacant areas. Each component has its
own compartment or position and can-
not be moved or relocated. I hope this
does not prove to be a handicap to you
readers who would like to build her util-
izing other gear. I would suggest careful
planning with the equipment layouts to
insure that such deviation won’t put you
in a corner.

Once having enclosed the equipment,
the styling of the model now progresses.
I have already faired the nose to a point
to reduce drag by the streamlining. I
prefer to locate the stab sufficiently high
so as to reduce as much as possible,
down-wash air from the wing passing
over its surface. Turbulent air cannot
possibly do anything to aid smooth flying.
Using an arbitrary figure for this wing
and stab displacement of ,50 (the ratio
of displacement to average mean chord)
and my coupling moment of 2.625, the
stab was positioned. Considering the de-
sired rudder hinge angle and surface con-
centration location, the remainder of the
side view profile was styled.

Nimbus has been flown with two differ-
ent wings. The original wing, flown at the
61 Nats, has both the leading and trail-
ing edges tapered. It is constructed of
two box section spars, shaped to beams
of constant strength and utilizes the
“Frise” ailerons of about 10.5% effective
area, The open areas between the spars
as well as the ailerons are spanned with
silk over 5/16” cap stripped ribs. The
new wing shown here was designed to
compare the narrow 9% full span aileron
system, first used by Lou Andrews. and
flown at the ’61 Nats by Harold deBolt
and Ron Chapman. with the “Frise”
aileron. Because of a nose heavy tenden-
cy that Nimbus has, the new wing was
designed with its leading edge straight,
all the taper being in the trailing edge.
Finally, to produce a more efficient panel,
this wing was fully sheeted with 3/32”
contest balsa. The new wing weighed
about 3 oz, more than the oririnal wing,
probably due to more paneling, even
though the original incorporated more
plywood. The construction advantage of
the new wing really takes the pain out
of . building.

I feel that both wings operate effec-
tively to fly Nimbus. The original ver-
sion seemed to produce spins a trifle

casier and rolled much faster than the
new wing. The new wing seems to fly a
little smother and a little faster, though
the roll rate is substantially reduced. I
found this quite difficult to become ac-
customed to after 500 flights with the
original wing. This feature is an advan-
tage, I believe, because it is easier to
recover wings level from rolls, split “S’s”,
Immelmanns, Cuban eights, etc. Ed Kaz-
mirski flew Nimbus with the full span
aileron wing just prior to the 1961 Great
Lakes Invitational Meet last September
and feels these ailerons produce a faster
roll than his tastes prefer. So there you
are. I believe after all is said and done
that I favor the sheeted, single tapered,
full span aileron wing over the double
tapered, Frise aileron and silked panel
wing,

Gear placement reminds me of another
theory that displays its proof with Nim-
bus, and that has to do with main gear
placement relative to C.G. Nimbus has
never bounced on a landing, due to the
C.G. being no less than 15% of. the
average mean chord ahead of the wheel
contact point with the ground. Easy set
downs, smooth and bounceless are as-
sured by the complete robbing of inci-
dence when 3-wheel contact puts the
wing at a minus 1°.

Nimbus, as I built her, weighed out
totally (less fuel) at slightly less than
7#. This is considered heavy in some
circles, As a matter of fact, I feel it is
a little heavy for some maneuvers. How-
ever, the advantage of high wing load-
ings are numerous, and it is too bad that
there are no comparable weight engines
available that would give her the power-
to-weight ratio that would make her
drive through loops like a 5# ship with
a .45.

I will conclude this dissertation with a
few construction peculiarities I have
used. All of my push rods have washers
soldered on their ends as keepers so there
is no chance of vibration causing a dis-
connect. Trim adjustments need only be
made on the first few flights. Re-solder-
ing on the field to get another turn of
aileron adjustment is a small price to
pay for the ultimate of reliability. Wheels
also have washers soldered to spindles
as keepers. Have you ever ruined a win-
ning flight at a contest because of losing
a wheel? I have, but not since I began
soldering wheel keepers. Every bolt used
scrws into metal or into “T” nuts.

The steerable nose gear shown is also
home built, very similar to the “Atlas”
nose gear produced by Don Steeb for
$7.95, which should be a natural for
Nimbus.

Building of the fuselage begins with
gluing of all doubler sheeting and wing
crutches to the side sheeting. On top of
these are cemented the engine beam
mounts, engine and steerable nose gear
conduit, servo and bellcrank rails, and
finally the beveled corner longerons. In
essence, all the installation mounting pro-
visions are installed before the top and
bottom are added. From this point as-
sembly and construction is conventional.
All balsa wood used should be of the
lightest attainable. There are no con-
struction-wise deficient areas where hard
balsa is required, However, the plans do
show where some components could be
from the harder material if light-all-the-
way makes you squeamish.

If balances are established as recom-
mended Nimbus should fly right off the
table. Take care in building the wing
flat and true and the fuselage straight,
for as in all faster ships, a little warp
or bow can give you a real frantic time
on that first flight.
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