flights of over 1 min. Above:

THIS AIRCRAFT of 1922 was one of the
first relatively successful British post-WW I
transports which was not simply a con-
veried bomber. Seven of the W8b planes
were built and used during the period of
1922 to 1932. Power was provided by two
350-hp Rolls-Royce Eagle VIII V-12 en-
gines. Span was 75 ft. and gross weight
12,000 1b. It carried 12 to 14 passengers at
a speed of about 104 mph between major cit-
ies throughout Britain and the European con-
tinent,

The mode] design presented here was in-
spired by Dave Stott’s beautiful little rubber-
powered WES (a three-engine version of the
W8) which he flew in 1982.

Construction is pretty much the same as a
typical stick-and-tissue Rubber model. Use
lightweight balsa except where noted on the
plans. Keep the model as light as possible.
Don’t reinforce or beef up the structure.
Save the heavy RC-grade balsa for RC proj-
ects.

Make sure all the structure is straight and
well sanded before covering. While uncov-
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ered, fit the wing temporarily to the fuse-
lage. Line up both wings very carefully,
then fit and size all of the interplane struts,
Do not permanently glue the struts in place;
just get snug placements at all the strut fit-
tings. When all is lined up, glue and rein-

force the strut plug-sockets with balsa gus-

sets at each of the rib locations.

Several of the commercial motor units
can be used. In all cases at least the wiring
harness will have to be discarded. Rewire
the system to place the battery, switch, and
charge-plug in the fuselage nose. The FE
motor and Knight and Purdham unit can be
used pretty much as is, although both will
have to be mounted fairly close to the front
of the nacelle and apainst the radiator be-
cause of their short prop shafts, The VL and
MRC units can be used, though even more
adaptation will be required. The units
shown on the plans and used in the proto-
type model were from the HiLine Ltd. Mini-
Electric tinkerer's Lit,

Fit the motor mount/nacelle frame with
the motors attached at this time. Use Am-
broid (or equivalent removable model ce-

Top: The Handley Page |s a stable and majestic flier, Three 150 mAh cells provide consistent

This model would be a difficult Free Flight subject for any other
form of power. Minl-electric motors do the trick due to their small size and synchronization.”
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ment) to tack-glue in place. Drill and fit the
small wood screws and pins that anchor the
nacelles to the struts, Make sure the motor
thrust lines are (° down in the left nacelle
and 3° down in the right nacelle. No side
thrust is needed.

Drill a hole in the fuselage where the
front brace (hollow plastic drink stirrer) at-
taches, and thread motor wires into the fus-
elage. Hook up the parallel wiring harness
to the switch, charging jack, and battery. I
used three Sanyo 270 maAh cells for my
model, although three 150 mAh cells would
probably be adequate and save several
grams.

Attach the 4-in, plastic props, and check
out the propulsion system prior to covering
to assure smooth operation and proper direc-
tion of prop rotation. The nacelles may
seem a little flimsy at this point, but in the fi-
nal assembly the scale !¢ dowel braces stif-
fen the motor mounts enormously.

Coverfn and finishing. Di A span of about 30 in. and a flying welght of 6 oz. results in the HP being a compact model-— ‘
& Cogminu:c?sas;?iee }l-% but one big enough to detall. Construction uses the traditional stick-and-tissue methods. |
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*EZTO APPLY *

VINYLWRITE CUSTOM LETTERING

Providing an elegant, time saving and economical finishing touch for modelers.

Our lettering comes to you pre-spaced & pre-aligned. Saves hours of cutting & the fuss of
aligning individual letters. These are not decals. Your text is custom computer cut in fuel proof
premium vinyl ® only 2 mil thin * vertical or horizontal text * custom lengths * 13 colors
6 typestyles inc. Military Block * slanted or uprighttext » %" to 12" high

All exders processed upon receiglt
and shipped via firt class matl.

TRy
Aiid 9687
X P
¥i | race ox youm sorrace [
AND UM

Priced right with no minimum charge!

For example, you can have E%ou.r AMA number in 2 high
fext, any color, for only $3.

D+ P&H

VINYLWRITE CUSTOM LETTERING
16043 Tulsa Street
Granada Hills, CA 91344
818) 363-7131 {between Noon and 6PM

pst)

AMA $1597

BTEF BACK & ADMIRE YOUR WORK..
YOURE

R

Call or write for complete info
pack & sample. IT'S FREE!

Fly
= 1 VINYLWRITE Custom Lettering
: on your model today!

Mail order onlyl CA res. add tax. *

tom motors, which tells you it can’t be all
that difficult, Two custom motor combing-
tions we have found to work well:

- a) Rewind with #30 wire: 3:1 gear ratio
with 6-in. Peck-Polymers prop and two 100
mAh cells.

b} Rewind with #32 wire: 6:1 gear ratio
with 7-in. Peck-Polymers prop and three
100 mAh cells.

The latter motor system powers a 26-in.-
span Curtiss OC-2 biplane. With 150 sq. in.
area and 4'2 oz. weight, it flies great. The
three 100 mAh cells routinely provide beau-
tiful flights of 1 or 2 min,

If you want to try your hand at making a
couple of custom mini-motors (and don’t
mind rewinding your own), a new company
called HiLine Ltd. (P.O. Box 1283, Be-
thesda, MD 20817) sells a tinkerer’s double
mini-motor kit for $12,95 plus $1,50 post-
age. It contains three Kodak motors (in case
you goof up one), rewind wire, two sets of
gears and shafts, etc., plus rewinding/as-
sembly instructions. Hiline also sells a
parts kit for the hand-held field charger de-
scribed earlier (without the timer) for
$19.95 plus $2.00 shipping. Send a pre-
addressed, stamped envelope for a price list
of all their items.

A way of doubling the power of mini-
electric motors, of course, is to gang two
(or more) of the motors to a single spur
gear. The photos show one such dual motor
system which couples two rewound Hiline
motors to a 6:1-ratio spur gear. Power with
three 150 mAh cells and an 8-in, Peck prop
is enough for a 250 sq. in. model weighing
8 to 10 oz. Total weight of the illustrated
dual motor system is 60 grams. Dual mo-
tors, of course, will draw twice the power
from a flight battery as does a single motor.

Multi-mini-motor systems are ideal for
multi-engined Free Flight Scale models,
Scale subjects that heretofore were unthink-
able for Free Flight are now no big deal. To
demonstrate this point to ourselves, we
built and flew a 42-in.~span Do-X! Here are
a few tips on typical multi-engine models to
be powered by Mini-Electrics.

The wing area for a2 multi should be
scaled up roughly by the number of motors.
That is, for two-cell twin motors, fry for a
model with wing area between 150 and 240

§q. in. For three-cell twin motors go for
200 to 280 sq. in. Wing loading should be
kept between three and five ounmces per
square foot (the lower the better).

Prop diameter on multis is often limited.
For this reason the lower gear ratio motors
are usually more suitable, In some cases,
even lower gear ratios than those found on
commercial units will be beneficial. That’s
one advantage to customizing your own mo-
tors. Suitable plastic props for multis with
diameters of 4 in. to 5 in. are made by Kay-
sun (Oldtimer Models carries these), North
Pacific (from Peck-Polymers), and Wil-
liams Brothers. Of course you can also
make your own props, even to scale—like
three- and four-bladers,

Rule one in wiring a multimotor is that
the motors should be wired together. Other-
wise one of the primary advantages of multi-
electrics would be lost: almost perfect, auto-
matic synchronization. Basically we can
wire multis together in parallel or in series.

Let’s take an example. Say we have a
twin using two three-cell motors, each draw-
ing 2% amperes current. One of the illustra-
tions shows the two possible arrangements.
In either case we need double the battery en-
ergy of the single miotor system. The series
arrangement would use a battery of six cells
of, say, 70 mAh capacity and draw 2%
amps current. In the parallel arrangement
we would use three cells of 150 mAh capac-
ity and draw five amps current from the bat-
tery. :

The advantage of the series setup with
higher voltage is lower losses in the battery
because of the lower current. The advan-
tages of the parallel setup include easier
charging (with three cells we still can use
our standard field charger). The second ad-
vantage of parallel wiring is that you will
use a much more reliable, robust battery
(less chance for a single cell to go bad, less
problem of cell ‘‘balance,” etc.) Overall 1
prefer the parallel system for its simplicity
and reliability.

For four-motor and six-motor airplanes
(even eight, 10, 12, etc.), these same princi-
ples apply, although many more options are
available. The basic requirement is to pair
up opposite-side motors (for example out-
board left and outboard right) on the same
cells. Another drawing illustrates enough of

the various alternatives to give you the idea.
For parallel-wired multis, the cells used
in the flight battery pack have to be of
higher capacity than those commonly used
for the conventional single-motor Mini-
Electric, Cells of 150, 270, and even higher
capacity may be necessary. For twins, 150
mAh- and 270 mAh-capacity cells are about
the correct size. Radio Shack sells a 150
mAh ““N'’ size in packages of two for
$4.99 (catalog #23-121). Ace RC sells San-
yo 270 mAh cells for $3.90 each. SR Batier-
ies carries high quality cells of 150 mAbh,.
300 mAh, and higher capacity.
If you would like to give twins a try, and
don’t mind building two wings, the Hand-
* ley Page W8b construction article illu-
strates one example of the new breed of
Mini-Electric Free Flight Scale models. Re-
member, a Free Flight Domier Do-X is
now a practical reality. Let’s cut balsa!

Handley Page/Srull

Continued from page 95

pieces and cover them with lightweight
white Japanese tissue. Lightly water spray
the tissue for shrinkage, and when dry
brush on three or four thin coats of non-
shrinking dope such as Sig Lite Coat buty-
rate or clear brushing lacquer. When you
*are sure all paper and wood surfaces are
sealed, spray on a couple very fine coats of
silver dope or lacquer. There’s no need to
load up with a thick opague finish; a light
uniform coverage is adequate.

The particular aircraft modeled, G-EBBI,
has a somewhat tricky but attractive trim. A
dark blue stripe edges the fuselage longe-
rons as well as outlines the vertical
fin/rudder assembly. I marked in the stripes
with a drafting pen filled with thinned blue
enamel, then brushed on the interior of the
stripes with a fine brush. Doing this was
somewhat tedious, but it looks pretty good.

Registration letfers can be masked and
sprayed on—or cut from black tissue. The
other fuselage lettering is from rub-on dry
transfers or drawn with pen and ink and let-
tering guide. The Handley Page logos on
the fin and nose were inked onto a piece of
silver-doped tissue which was then stuck on

Continued on page 174
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AIRFOIL PLOTTING
aua PRINTING SERVICE

QUICK SERVICE ~
OVER 300 ORDINATE SETS OM FILE
[T

SEND $2.00 and SASE, long envelope, for samples sd
the list of sirfoils on hand now.

SEND $5,00 axd SASE Jong for plot ts your chord length
2 52t of samples, name several eirfoils in order of preference
{Include photo copy of the shape and the data if possible.)

SEND $10.0R for the FLOT SHAPE CATALCAY, of the
300 plus ajcfoils, mostin 6 inch plots, plus historicel airfoi
information and etherusefoll eirfol date, many, meny pages.
STANDARD PLOTS......... under 10inches (one page }
Lazge chords avadlabis st exuza cost ( ¢ost propertionsl to
chord lenggh, 20" chord twice costof 10 plot )

CUSTOM PLOTTING AVAILABLE -

Can snodify; camber, thitkness, add pleces together, and
can show various s1in thicknesses, tap & bottom different.
TAPERED WING PLOTS:
$10.003 et up, plus 50 conts per rib; avez 107 slightly higher
THIS MONTH'S HOTFLOTS.......

MACA - 6509; WACA - 0099, Ozeat for stabs
EPPLER 392, 203; 53021
Good to the end of Month, magazine issue date
Can show 1/16 th or 18 th Skin thickness,
NO EXTRA CHARGE
Hot plots Only $1.00 each { over 30" $2.00 each )

THE PTERANODON PRE

SS

to RICK NEVELR
P.O. BOX 2650
CAKLARE, CA. 94609 - 0650

der. Charge the motor for an 8- to 10-sec.
run, and carefully launch the model. Re-
move any noticeable turn, dive, or stall ten-
dency with the rudder and elevator, These
surfaces are large, so only make small
changes at any one time. Shoot for a
straight power glide or almost level flight
with no tendency to slow down and hang on
the props,
When the short hops are satisfactory, be-
- gin to lengthen the charge to get five to 10
additional seconds of power. Remember
that as you lengthen the charge, the initial
power level will increase somewhat, By the
time you reach 20 to 30 seconds of power,
you should be getting a very slight initial
¢limb and then a level cruise. Keep the
turns very wide and gentle. When power is
exhausted the model will descend in a slow
but steep glide (this isn’t a thermal soarer!),
Do not allow the model to climb nose-
high and near a stall—especially in gusty
weather. Trim for a relatively shallow, pen-
etrating climb. When you are satisfied with
the short power runs, charge up and enjoy
one of the prettiest Free Flight sights you're
ever likely to see,

with double-sided tape.

Wait until after the initial test flights
before permanently attaching the Y, dowel
motor nacelle braces (lightly glue them with
Ambroid at first) and adding the radiators
and vacuformed engines, This will enable
you to make minor thrust adjustments, if
needed, more easily.

Lastly, carve some foam pilot figures and
add as much of the rigging and control ca-
bles as you like.

Flying. Make sure all the surfaces are un-
warped and the balance point is as shown on
the plans. The first test flights should be in
very calm weather and over the softest sur-
face you can find (green grass is ideal), Test
charge the flight battery several times to get
a feel for how long a charge is needed to get
an 8- to 10-sec. motor run. Since we really
can’t test glide this model, we will use short
runs to sort things out initially.

Put in a tweak (ghout % in.) of right rud-

*** NEW [MPROVED **

Lighter Welght Model with more work Power,

* WANDIT® %

Dealers Inviled

U.S. Patont No. Des.
276,693

{one year warranly}

Wel of Dry
Stick on Abrasives

A “Keen Machine'” thal gives exceptional
sanding control for an excelient finish.

89 #8 Basic incl. 1 Jlat Wand and 1 each
' of & grits.
108 95 Builder Special inci. 2 flal, 1 hatl-
' round wang and 5 each of & grits.
129 95 Daluxe incudes 3 fiat, 2 hat round
¢ wands, 1 bull wands and 10 ench of
6 grits.
Additional Wands and Abrasives avallable.

WANDIT MANUFACTURING (214) 288-5789
P.0. Box 266 + Mesquile, Texas 75149
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StarBase Exchange
1902 Walnut
Montgomery, AL 36106

Write for a free catalog of
NASA patches, flight suits, pictures,
astronaut food and much more,

VISA/MC 1-800-426-1354
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MINI-JEY SERIES

These planes Feature all bslsa
construction. Designed with the
intermediate flyer in mind, they will
accept & .20-.25 size engine(use
a rear exhaust engine for ex-
ceptional performance).Bet atl
of the thrill of a jet without
the hassles of ducted fan.

Special Intreductery Price

ohly $40.00
plus $3.00 S&H

K-y
Skyhawk

Top Turkey

fermula i F-20 dart Experimental
$95,00 + §5 S&H Tigershark

two-place full size aircraft

The Proud Bird is the Provd eird

desigred to meet

Q,5,P,R.A Formula

120 rules.This 1/4

scale model will accept

-66-1,20 c.i. size engines.

Epoxy glass fuselage,with

feam wing construction, Full kit §150,00

Semi-kit also available (na wood)} $125.00
Please add $10.GC shipping and handling.

fla. Res,

Send check, M.D. add &% sales tax.

or Mastercard, Visa
€.0.¢ add $3.00 (305} 5814477

PARRISH AIRCRAFT
& HALE HOOELS

1125 S.W. 49th Terr.
Piantation, Fla. 33317
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-Dihedral/Beron-Rawdon
Continued from page 99

it will roll at 15/10 x 20/30 = 1.00, or the
same roll rate! Going to the plot in Figure 4
for 80-in.-span planes, we find that the roll
rate should be about 26 degrees per second.
(Good thing the plots agree!)

Figure 5 also contains the same informa-
tion, but for three EDAs as a.fanction of
yaw angle.

Prototypical dihedral arrangements. Al-
though different dihedral schemes with the
same Equivalent Dihedral Angle will roll at
the same rate, the actual localized flow of
the air over the wing will vary considerably.

For the sake of illustrating the behavior
with less rodder (yaw) near stall, or to fly
with more speed margin from stall when
rapid maneuvers are required,

Polyhedral. Breaking the wing up into four
sections, instead of two as in V-dibedral, re-
duces the range of angle of attack variations
across the wing during a steady-state roll.
This is illustrated in Figure 9 as the saw-
tooth line. This reduces the possibility of
leaving the drag bucket during maneuvers,
You can imagine that as the number of wing
panels is increased, the sawtooth becomes
progressively finer until the equivalent of
an elliptical wing is reached.

Discussion. We see from the above that the
designer of a rudder-elevator airplane has a
few options to play with in order to control
the maximum roll rate of his plane. In most
RC Sailplane applications, the desire is to
achieve a high roll rate—more is almost al-
ways better.

Span and airspeed are powerful variables
buf are usually determined by higher prior-

ity requirements, such as glide ratio and




