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With only a §2-in, span, the Watts Up is easily transported to the flying field. 1t exhibits very satisfactory gliding abitity and hands-off stabil-
ity. The transparem Solarfilm covering is lightweight, and it shows off the structure very nicely, Adding the same opague covering that is on the
fugelage to the wing center section creates the iilus n two parts {really, the wing is a one-piece structure},
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Left: A fully-charged 6.amp motorcycle battery is adequate for rechar ve times, Having just one extra pack
keeps down-time to a minimum. Here, the author is changing packs for another flight, Right: There’ easy access to the motor battery when the
hatch is removed. Battery is connected with mini alligator clips for easy one-hand attachment. Fuse is CyA-glued 10 the front of the battery partition.

Three prototypes exist. The one presented
in the plans and pictures has a span of 52 in.,

365 sq. in. of area, and 20-0z. weight ready -

to fly. The weight breakdown: wing,
cavered, 3.5 oz.; fuselage with tail, covered,
3 oz.; molor and battery, 7.5 oz.; radio, 5
oz, with 100 mAh battery pack.

of the fuselage, Radio antenna runs most of
the fuselage length, then exits on the right,
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Left: Note the relationship of the motor ON-GEFE sw
radio battery and receiver are wrapped in lightweight foam, Right: Using th

If you have not had much building experi-
ence, you should review the article on gluing
techniques in the March 1983 MA before
getting underway.

Wing construction. Twenty ribs arc cut
after making a template from Vi« (or even Vs

,5-&1.‘ & f ik k 3

Carl Goldberg Models mini-horns are used
with Nyrods. Thread hinges operate freely. If
sewn neatly, they give a good appearance.

itch and the elevator servo. Receiver switch and charging jack are on the upper [eft, The
in spruce spars with webbing between produces astrong but light wing,

plywood, which can easily be cut with a
modeling knife. The template is secured to a
sheet of light ¢ C-grain balsa with pins; a
#11 X-Acto blade is then used to cut around
the template. Very uniform results are
achieved with this method.

Cover the plan with plastic film. Begin
building both main panels at the same time,
as follows: Pin a straightedge 1o the plan
along the T.E., and butt the %-in. T.E.
pieces logether at the centerline; pin in
place. Pin the bottom i X % spruce spars
on the plan after checking alignmient with the
notches in the ribs, With a razor plane or
sanding block, remove from the bottom of
the L.E. {the edge facing the building board)
approximately Y42 in. This will allow the ribs
to sit flush on the plan. Pin the Y4 sq. L.E. in
place. Use a triangle to assure vertical and
horizontal trueness, and ghue all of the ribs
with a cyanoacrylate (CyA) (except W-A
and B and the outermost W-1 ribs on each
panel}. The top spar is installed later.

The outer pancls are made in the same
manner as the main seclion, except the spar
is /4 X ¥ batsa. Do not glue in W-I or the
end caps just yet.

A critical part of building a wing is mak-
ing sure that the panels are aligned property
when they are joined with dihedral. An easy
way 1o achieve this is to have two building
boards, such as described in & February 1983
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MA article. Accurately hinge them in the
middle, and they will always be flat and not
twist at any angle.

Prop up the boards so that the center panel
spar bottoms arc 1% in. from the table sur-
face. Bevel the L.E., spars, and the T.E. so
that they fit well when joined at this angle.
Apply white glue to the edges, join the pan-
els, and pin in place. Glue in the top spar.

Cut the front dihedral brace from Y42 ply,
and install it with white glue. Clamp it with
clothespins, While this is setting up, cut the
rear brace. Note that it is Yie in. narrower
than the spar depth to allow for the top and
bottom sheeting. When installing it, place a
spacer of Ya-in. scrap under the brace and
check o see that another Y52-in. scrap will
come out flush with the top of the spar. Trim
if needed, then glue and clamp in place.
Trim Y& from the lop and bottom of ribs
W-A and B to allow for the sheeting; cut
these ribs in two at the spar notches, and
install them, using shims. Glue W-A ribs to
each other as well as to wing parts.

The Y2-in. top sheeting and Vie-in. verti-
cal grain shear webs are installed next.

With panels still pinned to board, prop up
the tips of the outer panels so that the bottom
of the spar is 1% in. high. Bevel the ends,
and glue them in place. Next, add the Ys-in,
corner gussets and Yz ply to the T.E. for the
wing hold-down screws. Sheet the bottom
center section with Y2 balsa. '

FHECL D

Shape and sand the L.E. and wing tips.
Add the end caps. The finished wing should
weigh about 2.5 oz.

Fuselage. Cut the two sides from light-
weight, straight-grained %2 balsa of similar
density so that they will curve evenly.
Clamp the halves together with clothespins,
using cardboard scraps to proctect the balsa
from denting, and sand them to identical
shape. With a triangle, mark thic positions
of formers Fl and F2 on the inside walls.

Cut F1 and F2 from Y%-in. stiff balsa, and
mark their vertical centers. Cut the hard-
wood wing hold-down blocks, and bevel the
L.E. block as per the plan.

A brace can be fashioned from scrap s
or ¥ balsa to hold the tail while lining things
up. The base is made about 3-in. sq. and
notched for a vertical post 4 or 5 in. high and
| in. wide.

Put three rubberbands loosely around the
fuselage halves, and clip the tail to the tem-
porary support with a clothespin. Line up the
fuselage over the top view of the plan, and
pin the support to the board. Spread the
sides, and siide the formers into place. Test-
fit the hardwood pieces. The forward hold-
down should be flush with the top, and the
rear one should be Yis in. from the top.

When the formers are lined up over the
ptan—vertical and parallel to each other—
and a triangle shows ‘that the fuselage sides

Before covering, the complete structure weighs 5.5 oz, The covering adds about 1.5 oz, more,

Spars in the inboard wing panels are spruce for strength; tip panels use balsa for lightness.

Assembled stabilizer and all the other major parts laid out prior to assembly, The plywood
motor mount and the stack of ribs are the most time.consuming pieces to cut out,
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are square to the building board, CyA-ghue
the formers in place. Glue in the hardwood
blocks with white glue,

Cut out the firewall. It's much easier (o
drill all the holes before cutting it from a
large sheet of % plywood. :

Drill a center %e-in.-dia. hole and
Ye-in.-dia. motor mounting holes; check that
the motor fits properly. The air inlet holes
are formed by drilling two Y-in.-dia. holes

_side-by-side and connecting and enlarging

them with a rat-tail file. Draw a verticat line
on the center of the firewall. Pull in the sides
at the nose with a padded C-clamp. Apply
white glue to the firewall edges; install be-
tween the sides, then tighten the clamp.
Make sure that the centerline matches with
the plan and that the firewall has no side-
thrust and about 2° of downthrust. Let it dry
thoroughly.

Remove from the board and install the
longerons throughout. If CyA glue is used,
no clamping is needed. Add % balsa fillers
in the nose.

Put the fuselage back over the top view.
Place a book on each side of the fuselage,
and rest a straightedge on each; the fuselage
should be perfectly straight from F-1 to the
tail. Apply CyA glue at the tail joint. Install
the cross braces. Then apply the Ys-in.,
cross-grain top sheeting with white glue,
stopping at the beginning of the stab loca-
tion.

Install the pushrod outer sleeves. Then
apply all the Ye-in., cross-grain bottom
sheeting. Finish the top sheeting and hatch
with & balsa, Note that the hatch front and
the rear of the nose sheeting are beveled to
hold the front of the hatch in place. The
catch is made from strips of hardwood and a
bent pin. :

Add a Y ply skid. Round off alt the
corness to minimize the square box look and
sand the fuselage smooth,

Tail section. The stabilizer is built in three
pieces over the plan, but the tips are attached
later.

The L.E. and T.E. of the center seclion
are Y& X Yo balsa. Pick a hard piece for (he
L.E. and a piecé soft enough to push a
needle through for sewing on elevator hinges
for the T.E. The rest of the stab is made with
Y% sq. lightweight balsa. The L.E. and T.E.
of the tips are trimmed and rounded after the
gussets arc added.

When dry, prop up the {ips Y-in. at the
bottom. Bevel the mating edges, and glue in
position.

The fin, rudder, and ¢levator are cut {from
medium weight, straight-grained ¥5: balsa.
Cut a slot in the stabilizer for the fin; glue the
fin in position after checking for squareness
with the stab.

The tail assembly is attached 1o the fuse-
lage with white glue. Take time to assure
trueness from all angles.

Wing mounting., Check the wing fit in the
saddle, and mark its center. Drili a hole in
the wing L.E. dihedral joint to accommodate
a Yk-in. hole for the peg. Then slide the wing
in place; if it does not st flush with the




FULL-SIZE PLANS AVAILABLE ... SEE PAGE 170
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saddle, elongate the hole with a rat-tail file.
Do not overdo the filing, as a snug fit is
desired. Align the wing perfectly, and then
drill two holes for the #4 self-tapping sheet-
metal hold-down screws through the rear
hardwood hold-down block.

Covering. Pick a lightweight material. The
model presented here was covered with
transparent yellow Solatfilm on the wing and
the stab and opaque orange on the fuselage

and tail. Midnight blue was used for the
windows and logo. D&J striping finished it
off.

The control horns (cut down Carl Gold-
berg short horns) are attached with CyA.
After sanding the bottom and removing the
covering material from the homn location,
ficod the area with CyA to harden the wood.
Press the horn in place, and hold for a few
moments. When it's dry, run a bead of CyA
around the sides, and make ‘‘rivets™ in the

mounting holes with some CyA and baking
soda.

After covering, the rudder and elevator
are attached using thread doubled over and
applied in a Figure 8 pattern as shown (or
use Solarfilm hinges as described in the
January 1983 MA, page 49).

Check the balance point (CG) with all
components temporarily in place, including
the pushrods. When the CG is in the comect
position, mount the servos on the rails.

Above: The complete fuselage, sanded and ready for covering and radio
installation, shouldn’t weigh more than 2,5 oz, Select wood carefully
to minimize weight. Right: Motor and battery compartment must be
quite strong to handle. the mass concentrated there, Balsa longerons
and 1/16 balsa doublers in the nose stiffen the sides considerably,
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Fuselage alignment and symmetry is made ea-
sier by using graph paper with a line drawn
down the center and centerfines marked on the
formers and firewall, Rubberbands and model-
ing clamps help to hold things tight for gluing,

The moltor is actuated by a push-ON,
push-OFF switch (Radio Shack #275-1555)
when full-dewn elevator is applied. Remove
the switch mounting nut, and discard. Sand
the side of the switch that will face the fuse-
lage wall, and begin to position it. Make
sure it turns on and off with the servo
centered at neutral. Adjust the switch, not
the trim on the transmitter, until full-down
elevator turns on the switch every time. At-
tach with CyA glue on all four sides. Do the
wiring before installing the radio.

Run the antenna wire back through the
fusclage and out through a small hole made
near the rear.

Motor batteries. G.E. AA cells were used
because they are high quality and cost less
than two dollars each. G.E. ¥ sub-C cells
are another good choice. The molor can also
be purchased complete with (he batteries,

As shown, the motor-to-battery con-
nection is made with mini-alligator clips
(Radio Shack #270-378) rather than the
servo-lype plugs. In this way the plane can
be held with one hand while unclipping and
removing the power pack with the other
hand. :

If only one pack is used it can be wired
permanently and a charging jack added ex-
ternally.

Miscellaneous comments. Although made
to operate on six celis, the motor works well
with only four cells; when conditions are
calm, the plane is vsually flown that way.
With four cells the weight goes down about
13 oz,, and a flatter glide results; total
powered altitude is about the same (it just
takes longer to get there). Since less current
is consumed, the run is a minute or so
longer.

When charged from a 12-volt source, six
cells should have a resistor in series with it
(two Radio Shack #271-311 1-chm, 10-waut
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A couple of straightedges assure straight fuse-
lage sides from F-2 to the tail post. Books
hold sides in place while adding crosspieces,

resistors in series work well). Four cells
should never be charged from 12 volts even
with a dropping resistor in series. Current
never tapers off enough to avoid damaging
the cells. Instead, connect two four-cell
packs in series for 12-volt charging.

Don’t overlook slow-charging at 50 mA
from a radio charging system or equivalent.
Six cells charge well from an eight-cell
transmitter output. This method has the ad-
vantage of allowing you te arrive at the fly-
ing field with several pre-charged packs.

Don't overlook the condition of your
charging battery. If you are getting poor per-
formance from your system, suspect a weak
charging batiery first,

Author's prototype wing under constriction.
The trailing edge and bottom spar are pinned
in place, Ribs are added, then the L.E.

This brace, further described in the text, holds
the fuelage rear on the centerline while
aligning the formers and firewall,

Finally, no cooling exhaust slots are used
or necded with this setup. Since current draw
is low, the little heat generated is dissipated
without them.

Trimming and flying. If new to RC fiying,
please seek out help—even if you have (o
travel far to visit a club. A one-time lesson
of several hours will greatly improve your
chances of success.

Install a 6-3 prop and the motor power
pack. Stuff foam padding around the pack,
bul do not hook it up yet. As a safety pre-
caution, get in the habil of range-checking
an electric-powered plane before instatling

Continued on page 130

A paper clamp and clothespins hold the center
dihedral braces while the glue dries, Shims of
1/32 ply provide the correct spacing of ribs
and dihedral braces for the center.sheeting,
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*Ergonomically designed for maximum comfort,
* Allows for greater stick sensitivity.
*Straps on to most transmitiers non-
permanently.
*Constructed of lightweight aluminum, pad-
ded with soft, durable neoprene rubber,
: . “Fuliy adjustable neck strap. ®
..... ; *Fits all radios except Kraft Gold Spectrum
g Series and single-stick radios.
*Hand-made in USA. *Only $22.95!

To Order:
Specily transmilter(s). Send morey order or
cerlified check, alfow 3-4 weeks for personal
checks to clear. Far last order, califor C.0.D.
cash only). Shipping and handting charge:
$2.856 per order, plus §1.65for C.O.D. N.Y.
slale residents add 8% sales lax.
Patent Fending.

Send orders lo; .
Jeremy Waltzer Designs

P.O, Box 532 Jericho, N.Y. 11753
4 Or calt {516) 626-1128

Deater Inquiries Welcomed

For Fun/Winter
Continued from page 127

More cells probably means more cost,
more complex charging, and the need to
balance cells by trickle charging. Nice to
know, but I don’t expect I'm ever going
to get that far into it,

My new airplane {(on paper) is predict-
ed by that formula to do 8 min.-plus
on six cells with a direct-drive 05 Co-
balt, between 9 and 10 min. on seven
cells and a 7-4 prop (I wonder about
that 7-5 wood prop), The Super Ferrite
05 turning its 8-6 at a surprisingly-rea-
sonable drain may be interesting. [ went
down from LeCrate’s 460 squares to
405 squares for a Heinkel look-alike
low-winger with a flat center section,
Contender-type flap (for approach and
landing), and ailerons (no rudder). A
hot pilot could fly with a 10 or 15-size
motor and direct drive, If the test ship is
OK, the plans can be blown up {or re-
duced) to any size for several ranges of

motors, in large sizes with either direct
or reduction drive. Things can be furth-
er juggled by size choice for anything
from a bomb to near-sailplane perform-
ance. Doug Pratt will build one size, Bill
Katuf another, and | will make a third,
Motor cells are under the wing for a low
C.G.—-mounted in radiator-like detach-
able tunnels, It’s as thin as a paper dart,
but in larger sizes the cells could be in-
ternal. Also a rudder versions—two dif-
ferent dihedrals, for rudder or ailerons,
More news next spring.

Always the Gas modeler, I think my
propased Electric would make a iremen-
dous sport Gassie—apggressive looking
and simple. Now, I feel like building
that, too, There are never easy answers,
Wanna trade?

Bill Winter, 4426 Altura Ct., Fairfax,
VA4 22030

When wilting edvertisers, mention
that you read about them in Model Aviation

Watts Up/Marron

Conlinued from page 36

the motor power pack. This is to avoid
having the motor switch accidentally turned
on when not expecled, perhaps causing an
accident. If the pack is permanently wired, a
kill switch should be installed.

The CG should be just forward of the spar
for first flights.

Range-check the radio. Assuming it
checks okay, hand glide the model, pushing
it away from you with the wing level and the
nose down slightly, The flight path should
be long and flat, needing little contret input.
If elevator adjustment is required, it is im-
portant to note that the servo arm must be
centered at neutral for the ON/OFF switch to
work properly. Therefore, make adjustments
at the pushrod ends, not with elevator toim.

When satisfied with the glide and switch
action, connect the motor power pack. Cau-
tion, please, at this peint; make sure you are
clear of the prop.

Turn on the motor with a blip of full-down
elevator, and firmly throw the plane with its
nose pointed slightly downward. The ship
will pick up speed and start to climb at a
respectable rate. In 1% min. or so it should
be as high as a hi-start Sailplane launch and
still be climbing, although more slowly.
Afier about 3 min. the battery will be fairly
well used up; another quick blip of down is
used to shut off the motor, ending the free
ride. Now you will have to find a therma} if
you want to keep it up there in the wild blue.

Watts Up thermals beautifully. On those
long, lazy summer afternoons, the tims can
be adjusted for wide circling flight as you lie
on the grass and watch the show.

As with most gliders, this plane lands it-
self fairly well. When perhaps 20 ft. or so
high, just turn into the wind, keeping the
wing level. It will settle in, needing just a
littke down elevator (if it is breezy) to keep
the nose down until a fool or so from the
ground. Go to ncutral or a little up, and it
will slide right in.

After becoming acquainted with the ship,
a slightly more rearward CG position will
flatten the glide somewhat. Do try out dif-
ferent props.

Continued on page 132

MFG OF NI-STARTER

free shipping and handling.

. uadeva me

$29.95

With Charger

PLEASE SPECIFY
WHICH CHARGER
WHEN CREERING|

TORK-STARTER™

BOWIE, MARYLAND 20716

A revolutionary concept of power for 1.5V glow plugs on model cars, boats, and air-
planes using glow fuel engines. The TORK-STARTER{TM| has & stee) wrench strong
enough to reduce compression for aasler starting. and it supplles power while dolng
sof 1t comes with 8 new C/10 charger that has a L.E.D. to indicate the unit is
charging. |t also has a removable “T* handle that can be used as a Torqua ampliliar.
Ovar 50 consecutive starts from one fufl chasge, techargeable hundreds of times. Clips
onto plug for positive connection. Send this ad along with pre-payment and receive

- ! TORK-STARTER

$29.95 With Charger
110V, 220V, 12V Fast Charger)

$20.85 Witheut Charger

CHARGERS

$12.95 Charger Cnly :
{110V, 220V, 12V Fast Chatger) B

(301) 464-2260
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GIANT R/C SCALE PLANS:

EOFAITH TAROD 1447 Sccte ¥ Sgea fmpy. WSA
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for the detaited Brochuies on oo Grant Sca’s Accessiies,

{Our Plans are seni Posl-Paid within the USA)

Nick Ziroli

29 Edgar Drive, $Smithtewn, K.Y, 1178 US.A,




-8R aerospace grade bal!ery )
- packs give you:

* 3 Times the flying time
& The ultimate in rellability

* 80 Packs to choose from
transmitters, receivers, and

. eleclric powered cars and .
. planes

“e Send a se!l-addressed sla
ed envelope for full details -
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Watts Up/Marron
Continued from page 130

Electrics/Kopski
Continued from page 44

Electric flight is a challenge to the sport
flier and competitor alike. With the Watls
Up, your introduction should be gratifying.
Happy landings.

Radio Technique/Myers
Continued from page 39

ing microscopic whiskers throngh the. in-
sulating paper. You can blow out the whis-
kers with a high-voltage charge, but do you
really trust the cells afterward? I don’t. So, if
you are away from the workbench a lot,
Chargemaster may prove to be a fine tool for
you. Ace RC, Inc., Box 511E, Higginsville,
MO 64037,

George M. Myers, 70 Froehlich Farm
Rd., Hicksville, NY 1180].

When writing advertisers, mention
that you read about them in Model Aviation

My J-3 has proven over the years to be a real
crowd pleaser—probably because it's a good
old J-3, a fact which ‘‘touches’’ many ob-
servers,

This plane was built in the winter of
1978-79, and it was first flown on March 3
of the latter year. [ didn’t know it till later,
but Bob Boucher of Astro Flight was design-
ing his Porterfield at the same time. The two
planes are very similar.

To date, the J-3 has accumulated 334
flights (not one drop of oil has soaked in'),
and 150 of these are depicled in Fig. 4. Prior
to 1980 I was not keeping record of flight
time, only date and number of flights, and
that’s the reason only about half are plotted.

From Fig. 4 it is obvious that this is a
“*five-min. airplane,” and you can see from
the '‘vital statistics” what the details are.
Here's some more information about the
plane.

The J-3 was scratch-built using Sig plans
as a guideline. Since this was to be electric-

powered, [ knew the plane itself had to be
lightweight, and the more rugged kit version
for a glow engine would not do. T set about
redrawing the plans and choosing construc-

. tion techniques and wood sizes consistent

with the application. 1 also changed the air-
foil to a 1212% flat-bottom section. Dihedral
was added in lieu of ailerons. Result: a real
charmer!

Admittedly, the J-3 is a fair-weather flier.
H does not handle wind well, and it is defi-
nitely more fun to fiy in calm air. A typical
light starts with a small amount of ground
handling followed by taxi and takeoff. Fol-
lowing climb-out, 1 back off the proportional
“throttle’” and cruise around. Flybys are a
snap—beautiful to experience. The plane is
a pussycat in handling, and several times
I've nearly hypnotized mysell into flying it
into myself.

Usuatly T’ll do some touch-and-goes and
one or two inside loops, playing the
*‘throttle”” control as neceded to do this.
While the plane glides nicely (note some of
the longer lift-assisted flight times in Fig. 4},
I generally keep the power on the whele
flight, only varying the amount for the de-
sired effect. About a third of the time I have
enough power left after landing to taxi back
to the pit area. Otherwise, I power it out and
have to bring it back dead-stick.

~This J-3 is a good example of inadequate
battery cooling. I'm on my fourth battery,
and heat is the reason. At the time of design
and construction, what leoked like a good
instatlation for cooling has proved to be in-
adequate. (Whatever knowledge [ may have
in Electrics has not come cheaply!)

The 15-size motor used in this plane was a
new version when the plane was new, the
so-called *‘black back 15.”" The current
model of the Astro 15 is a rather different
motor (the Ferrite 15), and it uses 12 cells of
1.2 Ah. } may install one of these someday
and get longer flights. The overall weight
will increase by about 9 oz,, but I estimate
the flight time should increase to about 8-9
min,

Look over the vitals and get the general
idea. There are many candidate designs
around that would perform comparably but
that would require some modeling effort 1o
make suitable for electric power. My J-3 is
but one example. The Astro Porterfield is an
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Harnd heid rechargeable glow plug
energizer fof any size engine that uses a
glow plug. Sma¥ enough to carry in your
shirt pocket. Makes dry cell baterias and
power losing wires a thing of the past.
Easy attachment 1o cowled engines.
Rainforced for extra hard use. Can be
chargad up to 1000 times. Uses tha HEAD
LOCK ghow plug connector by MODEL
PRDDUCTS CORP. for a positive connec-
& tion to the giow plug. 90 day unconditional
guarantee plus a limited warranly up to
one year. Complete with instructions and
“charger. Avaitable at your deater or order
direct. Visa and Mastercard accopted. Add
$L.50 for postage. All this power and
convenience for only $19.95. Without
charger, $15.95.

b& r Hobbies, P.Q. Box 192, Oscoda, Mj 48750
[517]739-3549
"Making Leisure Time More Enjoyable"




