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"THE FIRST OF TWO prototype aircraft

(Hi-Tech 2000) reached the 350-ft. mark i

“of a 400-ft. paved runway and still didn’t
seem interested in {lying. I palled the stick

“'back hard just to see what would happen, '
- and the aircraft jumped 18 in. off the

-ground and them promptly settled back 2
. in, When I relaxed the
bit, the aircraft gradually climbed into the
““sky. Fearing that making a turn too soon

“after lift-off would stall the aircraft, ‘1

- waited until | had nearly left the perimeter
~.of the field before I made a gentle nght-:___;

hand turn.

ted that Hi-Tech 2000 was just too heavy.

The nose-high attitude required 10 lift the -
. “weight also produced so much drag that
: the p]ane couldn’t accelerate toa comfort—_

.able cruising speed. I :
1 set up for a normal approach to the
“'same runway it had departed from. (By

“+:then the wind was approximately 45° to
. the runway.) 1 kept the nose and power.’
high, stretched the ‘approach with what

additional power I had left, and managed

“ip>* command a

a surprisingly well-controlled landing on "
“the runway. All this time, George Myers -

was capturing the acro-ballet on 8mm film

.so I could laugh later at what | had done..
.- From the flight characteristics, 1 conclud-
-ed that the center of gravity (CG) on Hi-;

“Tech 2000 was slightly too far forward, so

-1 decided to fiy my Hi-Tech 2001 only.

after moving the CG aft (about ¥ in.),
The propulsion unit was removed from’

. Hi-Tech 2000 and installed in. Hi-Tech
- 2001 in about 5 min, '(Hi-Tech 2001 is -
- slightly smaller-and a pound lighter-than

the 2000). Meanwhile, a change of wind
forced a change of runway (the field I {ly’

*-. at has two paved runways—approx 50 1.
= The aireraft responded well to the aile- -

ron command, but it refused to climb any.
“higher. (Was it underpowered or over- :
“Wweight, or was thé engine just not per- -
‘forming well?) I made a few turns at the
“downwind end of the runway, and decid-:

‘wide and 400 ft. 10;1g——mnmng east/west. ‘

~and north/south

“"The engme was started and H1—‘I‘ech "

2001 was placed exactly at the begmnmg
. of the N/S runway. The throttle was slow-
‘ly advanced. This, time the acceleration :

was brisk. 1 decided to hold the aircraft on

"the runway with a little down stick, to
~‘gain as ‘much speed as possible _before
- rotating it. At about the halfway point, 1::
pulled what 1 thought of as only a little
*up.” To my surprise the aircraft leaped
- ’off the ground in a very nose-high attitude.

" Questions raced through: my Imnd in,

“'those first milliseconds: Did 1 move the
. CG back too far, making it unstable? Was : ;
~“the ‘machine severely out. of trim? Were
“*..the .control throws just much: too large‘
“thereby making the plane over- -serisitive?

"After flying through a few sine waves, 1

- calmed down myself and the plane and
' proceeded to.climb to altitutde. I trimmed -

the aircraft and decided that it was a httle‘-;-
too sensitive in pitch; 1 had put excessive
control throws on the ‘canard and its cou-

. pled vane. I convinced myself to hmn my'- ah

“Later, 1 looped rolled and flew H)— i

-_'_;Tech 2001 ‘inverted, all during that first
: flight. What a difference a pound makes!
-1 then felt comfortable with the aircraft]

s0 1 tried a few landing approaches. The
aircraft shows a tendency to “float’” on

~final ‘with the : nose and power high but
- was. rock-steady -in"roll_and  yaw," and I
.'could easnly?

contml the descent w1th :
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he angle that you see between the starter (below the fuselage) and the engine really isn’t
‘a probiem as long as tirm engagement of the spinner is maintalned. Starter mods in the text..

‘ Théft‘buch-d(')'\\‘.'n .wals"a.céoxﬁp'l-ishéd :
at a very trainer-like pace, Hi-Tech 2000

~and 2001 are both definitely *“éasy to land.”
-+ . The control vane in Hi
" duct produced instantanieous responses to
. my, comiiands at very. slow flying speeds
: (during some aborted landings), reaffirm-
i ' ' thé:vané to assist

of .depending on ele-

n Hi-Tech 2000, Inverted flight

'ech 2001’s fan -

wing and canard have a. lot of twist (an

upright design necessity for. slow flight).

-After the vane control throw was reduced,,

the aircraft became less sensilive. Subse-
quent flights showed Hi-Tech 2001 to be'a
pleasant, predictablé airplane 1o fly.

1+ believe - that,” because " of Hi-Tech

-'2001’s excellent low-speed flight qualities

and .the predictable aerobatic perform-

rainer can also fly this aircraft. -

“You just have to be prepafcd-for the dif—.

ferent takeoff characteristics of a ducted-
fan model. Ducted-fan. models accelerate

- much slower than their prop-driven coun-

terparts’ of similar weight, ‘This extends
the runway length required to get the craft
airborne,; Also, ducted-fan models do not -
have the advantage of a prop blast on the;
elevator and rudder to make them effec-
tive at slow flying speeds. This also in-
creases takeoff and landing distances in
conventional ducted-fan models, as you
must wait longer before the control sur-
faces become effective., The addition of
the control vane in the wake of the fan ex-
haust (in Hi-Tech 2001) alleviaies the lat-
ter problem, However, only a lightly-built
aircraft will get into the air in a hurry and
provide snappy performance. Hi-Tech
2001 fills the bill. : .

‘Canard phiiosOphy. These aifcfaft are an-

‘ cienf (the Wright brothers flew one), but
:they, have not been widely accepted. How-
.ever, due to the efforts of Burt Rutan and

-a few other home-builders, the canard air-
craft is now becoming more popular and

- better understood.’ Subsonic canard air-

eraft can provide- improved fuel effici-

‘ance, anyone who tan handle an advanced -eéncy, aircraft safety (better stall charac-
A teristics), and allow more usable space in

‘Left: View of the fuselage belly with the fan unit removed. The throttle beilcra
most ali of the space, just as it should. The lower nacelle s seen beyond; rest

7

; e

The fan unit uses up

g temporarily on the wing. All photographs by the author.

.ﬁfﬁ%‘ ; e o

“Left: Tip the fah init Into position after the flll and vent tubss have been started through the upper fuselage and the throttle bellcrank
has been inserted through the fan shefl and engaged with the engine carburetor. Right: Note the aileron pushrods. The Nyrods
" are concealed in the wing/fuselage fillet and enter the fuselage about at the Intersection of the wing leading edge and the fugelage.
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the fusclage for cargo or passengers thar' = |

is found in conventional designs, Canards:
on transonic and supersonic aircraft-im-
prove fuel efficiency, but more important-
ly they can give the aircraft more manue-
vering flexibility,

Control surfaces . on conventlonai
““wing-first’’ aircraft- produce rotations,
i.e. elevators rotate the nose up or down,
ailerons rotate (roll} left and right, and
rudders rotate (vaw) left and right,
Canard surfaces, on the other hand, when
moved in conjunction with the other con-
trol surfaces, can produce translations
and even stronger rotations. A bit much?
Let me explain,

Canards ‘‘coupled’® (moved together
with another device to produce a rotation)

with the trailing edge of the wing (elevons) -

can produce very adequate pitch control,
Canards - “‘*decoupled’” (canard. .leading
edge up, elevons trailing edge down) pro-
duces a net increase inlift, moving the air-
craft perpendicular to the path of flight
“{vertical translation), Canards ‘‘coupled”’
with the rudder(s) can provide' stronger
turning rotations. When the canards are-
“‘decoupled”. from the rudder(s) the air.'
craft can move sideways without ¢hanging .
heading. {Describing how the canards per-
form these last two functions is a little:
beyond the scope ofthis article. Please.
believe me; they:work:) ‘Although these.
“decoupled” control modes. do work in-

Left: Wlng tlp "sidewlndermissile” is instalied with two countersunk No.4 flat-head slotted wood ser.
_cation. Right: Detall of the dual nose gear made with Robart scale landing gear covers, Note the one-loop spring In the nose géar wire. -
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Hi-Tech:2001-1ooks menacing from thisview, Built of balsa; ply, and some aluminum, itis:
about a pound lighter than the autho s HI Tech 2000 (shown on the cover} which has a,

ﬁb Iass fusela V'hter

have not found them Very useful'in spori”
flying,. or responswe enough'to gét me out

of trouble faster than they can get i€ into it.”

Hl-’I‘ech story. 'The Hi-Tech 200x eries of
_aircraft was designed with the aid’ of "

computer (struct rally and;

he im proved performance of 20

1cally) aud is"one of a -series of ‘swep
wing, canard-type aircraft I'have béen ¢
peérimenting with' over the last féw years
'I‘he mtennon was. to produce an alrcraft

ws, The screws hotd wellinthisappli-




come

ting for the Hl-Toch development

In 1979, fresh out of college, 1 took my

first;‘-cngineering -job  with  Grumman

Aerospace Corp, Employed as a wind tun-.-
nel test engineer,I.was introduced into :
some .of the complexities of making a
Mach 2-aircraft fly at ‘low speed.” One.of -
Grumman's designs intrigued me so much-
I decided to. build.'a flying model of the:
" configuration, *Ht--was 2’ large double+

delta/canard axrcraft with a’lot of things

vertical ‘tall mo

34 Model Aviation

jvane (seen from above ot left, from below at
‘right} is covered with MonoKote and positioned between the two
ng rails. The vane I8 hinged with two large-
T-pins at 25% chord that go through the ralls and into the vane.

Left: The lower nacelle Is attached via aluminum mountifg taba. Right: Sul'llva:n

RC canards. One of the photos he submmed (but had to be
sons) was of his 11-1b. pylon=mounted .60 engine tractor double-delta’.

canard This was from 1 979, It fiew, he says, but it sure was a lot of work, Refinements to .

that- design led to the HI-Tech 2001 shown above and in the many other photographs

._w'ng' leading edgé sweep, smiall wing -
aspect " ratio (chord/span), and close-

coupled pitch. control.: It flew, albeit
rather poorly at first; however, with the
application of some aerodynamic and

electronic tricks, the flight properties im-:

proved. The model eventually became a
victim of pllot chsonentauon cn an over-.

‘cast. day e

“About.a year and a half later whlle I
was workmg at Lockheed,Mlss les

oducts Hi-Torqu

slopes of California with a similar aircraft
in Sailplane form. In this design, I re-
duced the wing sweep angle, increased the
wing and canard area, and left off the jet
engine nacelles. With the introduction of
elevons to assist the canard for pitch con-
trol, the aircraft flew superbly in medium
to heavy winds. It was fast, turned very
tightly, and refused to spin. In addition, it
could maintain very high angles of attack
without dropping a wing or losing pitch
control. Realizing that the configuration
showed possibilities of being a good
powered model, [ set myself to the task of
de51gnmg one, This started the Hl—Tech
200x series.

Hi-Tech 2000 closely resembles the fea-
tured aircraft, though it was designed
around expendable foam-fuselage-core
construction, The core was shaped, then
covered with two layers of glass cloth-and
epoxy resin, After the exterior was filled
and sanded smooth, the foam was removed
with lacquer thinner, Because | was inex-
perienced at producing a light, strong,

glass fuselage, the final weight of this air-

craft was 5% lb, This proved to be a bit

heavy for the fan I designed it for. (More
about that problem later.) :

The past winter really kept me ground-
ed, so I started design and construction of
a-second balsa-planked aircraft (Hi-Tech

2001 -described here), before the flrst one j

_Was ever ﬂown

starter with 9%-in.

extension.
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Left: Fuse!age formers and sides variously cut from % Lite Ply
and1/16 andYasheetbalsa. Above: Fuselage framed from the fuse-
lage/nacelie split line upward; top and bottom keels added.

VF_DF engine was chosen for power
because (at the time) it was a new engine
designed spec1frca11y for ducted fans, A
MACS Products tuned pipe was also
sanided for extra power,

You will notice dihedral in the canards,

anhedral in the wing, and outwardly-
canted vertical tails. The canard dihedral
is an aftempt to keep the flow of air
behind the canard from upsetting the in-

board section of the wing. The anhedralin

the wing is ‘ised to reduce some of the roll
stablllty achleved from the high' leading

edge sweep angle, The outward cant of the -
vertical tails is purely aesthetic on this

model, although it does help yaw control
and reducé drag on transonic aircraft,
Hi-Tech 2000 utilized elevons to help
the canard in pitch control. Hi-Tech 2001
utilizés a movable vane in the wake of the
fan exhaust to assist the canard, instead of
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Above Forward nacellé has been cut away after finlshlng the for-
ward Internal duct sheeting; aft internal duct'sheeting is in prog-
‘ress. Note temporary brace across aft end: Right: Fofward nacelle
inlet section has’been glued 1o the fuselage. Aluminum wing/
. ehgine bearers have been positioned:and glued -Forward upper
fuselage internal walls had aiso been installed at this stage.

reversing,

Left Bot‘tom naceile Iaid out upsrde down on the buildlng board (Note that the forward-canted former was mistakenly sianted forward
Instea’d of aft—and wasn’t corrected untll after the nacelle was planked.) nght Nacelle planked while pinned fo the buiiding board

elevons.. The purpose was to enable pitch
control well below the airspeed at which
the canard and wing elevons were no long-
er effective. )
The radio with which I'chose to control
the prototype is the new’ Airtromics
Championship Senes, ‘seven. channels,
This radio, if you are not familiar with it,
has. many programmable features (servo
expo/linear, rudder/arleron
coupling, -end "point adjustment, dual
rates, and a plug in V-tail mixing board). I
also had the opportunity to install and ﬂy
the aircraft with one of AMA’s expen-
mental 926 MHz radios that was on loan
té George Myers and Bob Aberle for

- evaluation, -

Construction; Although the configuration

of the aircrafi is very different from the
usual RC model, its construction is con-

ventional. You: should have very little
difficulty in duplicating my airplane. Con-
struction poses no real problem for even a
novice builder. This could be your first
fan aircraft, because Hi-Tech 2001 was
my first one (except for the first prototype
Hi-Tech 2000, which was built concur-
rently). Build yourseif one, and go dog-
fight your flying buddies with an airplane
that looks 10 to 15 yeats ahead of its time.

Fuselage. Make yourself-a kit of parts.
Begin by cutting out all the fuselage form-
ers, including -the .08 sheet aluminum

‘engine/wing bearers. Also cut out the %

ply fuselage sides. Cut the spruce top and
bottom keels to length,

The top half of the fuselage is built ﬂat
on the workbench from the nacelle split
line and upward, The nose formers will
have to be blocked-up by the appropriate




\

Left Canard fremed and ‘/s-ln wire pivot and block installed. Note lower rib alignment tabs are. stlll on at this polnt Right Canard
fully sheeted with 1/32 hard balsa. (Belng in front, the canard surfaces are sub;ect to substantial abuse. ) Tip blocks added and sanded

Left: Rectangular holes far the box beams have been cut and the wing I8 being frial-fitted fo the fuselage. Fllght' Satisfied with the fit,

Left: Wing completely framed and ready for the upper 1/16 sheet-
ing. Above: Plywood box beams constructed and fitted to aluml-
num wing mounts. Note how the %4 sheet balsa W1, glued to the
fuselage side, acts as an incidence jig. Deslgn is well thought out,

the box heams are secured to the wing. With the landing gear blocks fitted and glued. in place, the lower wing sheeting can be installed,

‘amount to maintdiri ahgnment “but the !
remammg "formers  are stood upright -

directly on the building board.. Be sure not

“to glue F3a to F3 or F3a to FS. These must
‘ separate later to form the radio hatch .
‘You may, at this time, crack: F4 af the

~top of the ply sidéwall to facilitate the
radio hatch removal after the fuselage has

been planked. Do not install the .08 alu-:

minum formers yet, Plank the entire upper
“fuselage with ¥:-n, strips of % to %-in,

width.” Build. the -lower. nacelle ‘upside
down in much the same manner as the up-

per fuselage.

After the outslde of the IOWer nacelle
has been planked the internal duct lines
can be formed, out of /;5 sheet, with the
fan unit temporarily in place. I sugpest
you lay the internal sheet balsa in left and
right halves, or possibly in thirds, depend-

ing upon the goftness of your balsa. Install
and roughly shape the balsa block for the
fuselage inlet dish. Then form the upper
inlet and exhaust walls in the same manner

as the lower hacelle,

~ At 'this pomt -cut the lower nacelle mto

-__"the three pieces as shown on the plans.

Dress the .mating edges with extra sheet
balsa and/or: flller matérial, Glue the for-

- ward ‘and ‘aft parts of the lower nacelle to -
‘thé upper fuselage. Sand the air inlét hp to

approxlmately a Y%-in, radrus. Install the
#s Dly cross braces in_ the rear ‘to add
strength to'the rear fuselage. '

Cut a notch in the upper spruce keel to'_
accept the two. aluminuri formers You -
~will also need to cut into the ply fuselage

sides to fit these formers. Be sure the spac-
ing of these two formers complies with the
inside dimension between the two external

flanges on your fan unit,
These formers take all the wing load

‘and help secure the fan unit, so. be sure

they are properly aligned and fastened to
the fuselage. I glued mine first with a mix-
ture. of baking soda and Hot Stuff and
then backed that up w1th some RTY
(silicone sealer) :

Glue on thé nose block sand it and the
entire fuselage smooth, then cut off the
radio hatch. Dress the edges, add the Y4
ply alignment tabs, and refit it to the’
fuselage, Re-sand it on the fuselage each

" -time you add balsa or filler. Install the
Yo-in, x 1Y,-in.-wide fii. rounting ralls

agamst the side of the fuselage. ‘
Cut "two'tib fillers from %-in. sheet
balsa identical to W1, and glue them to
the fuselage sides; make sure that the
proper incidence, left to right, is achieved.
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The easiest way is to put the centerline of ..
the 1ib on thé balsa and measure up from
the nacelle split line the proper amount at
the leading and trailing edges. This rib is-
-your ‘incidence gauge for assembling the
‘wing to the fuselage. Put the assembly
aside for now while you work on the fly-
ing surfaces,- " . < 0.0

Wing. Cut out all the formers, being suré
to include the wing fwist alignment tabs,-
on the leading and trailing edges. Do not
cut out the wing spar box holes from the

Left: The forward wing and fuselage Intersec

just ahead of the Inlet lip is to effectively incredse the capture area of the inlet. Right: The upper fuselags has been cut away for
the radio hatch. Similar to the underside, the upper Joint of the wing and fuselage is blended with more scrap balsa pieces and fifler.
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_ spars and the balsa leading edges to length: ~ upper surface with ¥, sheet hard balsa. ;.

..+ leading edges, being sure- that, with each . to each rib and the Jower spar with large
- glu¢ joint the wing remains flat ‘onthe . doses of epoxy, Sand the blocks to match

inboard ribs yef; just mark their location With the wing still pinned down fo-the
on the rib, Cut the upper and lowerspruce  bodrd around the outside, sheet the entire -

.Lay the lower 'spar onl the plans, Pinit.  Cut to length ‘and shape the landing
down only at the root, Place and pin each . gear blocks. Route the center of the block .-
1ib in position: over the'plans, pulling the for %-in, piano. wire, Drill through the
lower spar up'into place on éach rib. Glue block assembly near the outboard end for
this assembly: Install the upper spar and  the same %-in. wire. Secure this assembly

table. - Also  glue the ¥ x:!%-in.: aileron- ‘the lower wing ribs, R
hinge line balsa in place. Sand this “‘sub- Using epoxy as the adhesive, construct
spar’’ to follow the shape.of each rib. the wing box spars (% ply sides; Y%, ply top

tion Is built-up with scrap balsa and filier material. The dish shépe of the lower fuselage




Full-Size Plans Available . . . See Page 180
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and bottom); the aluminum formers até
tached to the Tuselage are used as a jig
. (coat the aluminum lightly with Vaseline to
avoid gluing the box spars to them): With
the spars slid onto the fuselage formers,
open up each wing rib untll a good flt is
obtained,
Slide the wing onto the fuselage. Use
the. Y%-in.-thick wing 'rib glued. to the
_fuselage as an incidence gauge. If the wing
has been built correctly to this point and
the ribs that the box spar passes through
have been properly marked and cut, the
wing anhedral will be properly built in.

Check that it is equal left to right: then
secure the box spars onto the wmg nbs
with epoxy.’

Sand any plywood or baksa that pro- -

trudes below the bottom of any rib. Install
the lower aileron sub-spar, and sand it to
contour, - Cut - off ‘any remaining ‘lower

- wing twist alighment tabs, and sheet the
Jower wing; be -careful not to add xto or

femove. any of that built-in twist,’
Cut the balsa block wmg tips to shape,

" and glue them fo the wmg (The “weap-
onsg of destruction’” version of theiwmg
tips are not necessary for good fhgh

; per-

formance, but the two-tone gray camou:
flage paint scheme gives one the impres-
sion that-this aircraft s actually in the in-
ventory of the U:S; Air. Force,) Once the -
entire wing has been sanded smooth, and
the leading and trailing edges have been
shaped, cut the aileron from the wing, Cut
a -Y%-in,-wide -slot along the aileron hinge
line inboard from the aileron.:Thisis for
the %,-in. wire aileron torque rod. Bend a
left and right torque rod; secure them in
place, -

Sand a 15° angle on the top of the alle- _
ron leading edge. Cut a slot in the top sur-

Left: Nyrods snake through the left and right side wing/fuselage
intersection for both the aileron and thrust-vectoring vane control.

Above: Framlng of the vertical tail. Note the centerline reference
marked on the back of the leading edge, same an the trailing edge.

'
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Left: This is what the completed wing/fuselage flllet should look like after full shaping and sanding preparatory to covering and finishing.
Right: Vertical tall mounting ralls and 1/16 ply fuselage braces have been installed. The thrust-vectoring vane will he hinged on the rails.

Left: Cutawaythe mountingrailsto accept .06-in. aluminum nacelle mounting brackeéts. Right: Dual pushrods, one to each canard surface,
are operated from one side of the elevator servo, and a single pushrod also runs aft to the thrust-vectoring vane from the elevator
serva. Alleron attachment s standard, -providing a second pushrod to the nose gear. The recelver is forward of the servos; and the
rectangular 500 mAh battery is placed forward of the receiver. There's not much room to spare, but it's adequate for the purpose.

face of the aileron to accept the aileron
torque rod, but do not install it at this time.

-The canard surface is built in much the
same manner as the wing. Do not over-
look the 3° twist in the canard; it is
necessary “for good flight performance,

The few things that are different from the
wing construction: 1) The %-in. pivot wire-

and hard balsa mounting block which is
installed and sanded to shape before any

oy -
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sheeting is done; 2} Sheeting is %, hard

balsa ‘instead of Y.

The vertical tails are sparless, because of
the large solid balsa trailing edge-—which
could be cut off if rudders are desired (I
have not found them to be of much use on
any of my canard designs). Construction
begins by cutting out each rib. Next, cut
to length (but slightly wider) the leading
edge and rudder post, Scribe or mark with

Left: This'is one of the AMA’s 900, MHz radio systems on )
to George Myers and Bob Aberle for testing. Flown In Hi-Tech
' 2001, this radio frequency may portend the future of RC mod-

a pen the centerline down the Ieading edge
and fin post, then pin them to the plans,
Uses this reference to line up each rib, Use

"your favorite super glue (cyanoacrylate) to

suspend the ribs off the board but be-

“tween .the leading edge and rudder post;

Sheet-each side with 4, hard balsa: glue on
the rudder and tip block; and sand to shape:

Assembly. Secure the canard pivot blocks -
- -+ Continued on page 137.

loan,

eling. Above: Coming home after its first filght, the Hi-Tech 2001
ts stightly nose-high but surprisingly slow and easy to control.




joined one panel 'upslde do{vn; Nornic othe
than John Hunion sent a definitive’ “ar

I ohn this wing was skinned and stiff), and
Ken Wlllard RCM’s peerless Sunday pilot
is intrigued, ‘sending" a series of tough
questions, Maybe he’ll solve the riddle;
"'though I doubt anyone ever will, (I have a
.. suspicion that up-aileron was “spoiling,”
. but that’s a long, long shot,)
 And many letters about LeCrate. A
_ gentleman from Panorama Clty, CAsays1
-. have been usmg ‘his name in many jssues,
* but the July issue was too much. “That did
- it,” sez he, “'I‘here 1t was in large letters:
- CRATE.”
- “The initials L.E. are wrong, but we
. can’t have everything at once,” he com-
'_mented His name is Crate, They call him
-“Red.”* Must be fun flying when your name
"is Red Crate. Anyhooo, Red was out -of
) modehng for 40 years (too bad he didn’t
know about Purple Plan One), “The next

3 - time please at least make it ‘Mr Crate,’ ”

o he suggests,
"Red' got inte RC fixed— and rotary-

winged models about four 'years ago and

says he’ thinks he is doomed to be a

- pérpetual novice,

So say we all of us' e

: Brll Wmter, 4432 Altura Ct, (note the
i change from 4426 please) Fanfax VA
22030, -

.Hl-Tech 2001/Hunt

Conrmued from page 40

7 in the fuselage wlth epoxy DnIl through
the fuselage and block with a %, drillat a

S5 angle to the horizontal, Insert a Y-in,

1.D. brass tube in'the drilled hole; this is
the canard pivot bedring. Glue in place the
hardwood nose ‘gear block with epoxy.
Drill a %,-in. hole for @ Y%-in. I.D. brass
tube; this-is the riose gear vaot bearing. I
~ you are using an offset nose gear, you may
7 wish to drill the bearing hole slightly off-
- set to bring the center of the wheel(s) onto
the eenterline of the aircraft,

At this p_omt decide whether you w1sh
to permanently mount the wing or have it
removable. I have a Pintdo wagon with
plenty of space for a one-piece model of
this size, so I opted to glue the wing to the
fuselage. This arrangement allowed me to
bury the control rods for the ailerons and
the thrust vectoring vane in the wing fillet,
‘The pushrods enter the fuselage and the
radio compartment just about at the wing
root Jeading edge. I used the red Nyrods
because of their ability to conform to tight
corners, After the pushrod “sleeves are
temporarrly ghued in. placa, smear your

favorite fillet compound into the Juncture

of the wing and the fuselage

The throttle pushrod may have to pass
through the forward aluminum fuselage
former. If you must drill a héle through
this former, make it. small, -
through the middle—not through an edge
Remember thls former takes quite a bit

ticle” fully illustrated on foam wing Stiffs.
ness, and strange. thmgs ‘that can happén

and -drill

of the wmg load Alumlnum can fall Just

as easily as plywood if you put a stress
concentrator (poorly drilled hole or sharp
corner) in a high-stress area,

“To get the throttle pushrod from the
engme compariment to the radio com-
partment, I first plunged a %, wire rod

- sharpened to 4 point through all the

obstructing walls, I then followed’ down
this wire with the front end of the red
Nyrod slightly sharpened on g sander.

" At this point, jnvert the model and add
the balsa fillers forward to fair in the ver-
tical tail mounting rails, These rails also
help align the lower nacelle.

Cut and bend two L-shaped aluminum |.

90° angles from .06 sheet. Secure these
two angle pieces to each side of the lower
nacelle about midway between the- two
aluminum fuselage formers, Drill a %,
hole through 'the: horizontal leg of ‘the
bracket (this is for the’ mounting screws).
Reheve the vertical tail mounting rails on
the lower side of the wing to accept these
aluminum brackets. Remove' the. wing
skin directly underneath the brackets, and
install a small hardwood block to accept

-the mounting screws.

‘Build-up the long leading - edge farrmg

" between the candrd and the wiig, using
bits of balsa: This may be omitted for |
,those not adept at forming inside’ comcal 1
curves. I'do not feel that the deletlon wnll <.

affect the flight qualities. -

- "'Wheti you are satisfied w1th the extorlor Sk

shape of the craft, you may begm cover-

‘ing and/or palntmg Cover and install the.
-la:lerons using the upper ledding edge as
Ahe hinge line. I like to use. MonoKote

hinges because strength is ‘adequate and
because they form an aerpdynamic seal

- between the upper ‘and lower surface; this

improves aileron control. You may use

other hinges,-so- long as you seal the gap. - :

-Sand a 10° angle on the bottom of the
vertical tails, Cover the taily, then glue

- themn to the top :of the mounting rails

(assuming ‘the mountmg rails have been
covered and the covering directly under

the tails has been removed).

The thrust vectormg vane was con-
structed from a proper length: piece of
1¥%-in. trailing edgé stock roughly shaped
to form a symmetrical airfoil. The pivot is
simply two Jarge T-pins stuck through the
vertical tail mountmg rails, the heads cut
off with a pair of snips, The pivot is posi-
tioned (like ali-flying surfaces should be)

25% back from the Mean Aerodynamic
_Chord (MAC) or, in the case of a constant

chord, Just 25% back from the leading
edge, This is doiie to alleviate some of the

acrodynamic load imposed on the servo.-

The beHerank is simply a right angle piece
of aluminum super-glued to the vane. .
Canard and nose gear bellcranks were
fabricated from .04 sheet brass, éut and
sanded to shape and then soldered to-a
¥%-in. wheel collar. A flat was ground on
each shaft for the setscrew to have a posi-
twe fock and to properly locate the bell-
crank onto each shaft. ~ -
Conrmued on page 140

“The Eunster.. . the most.
versatile performmg aircraft
with the broadest range of

capabilities — we've ever seen.”
RBC Modeler Magazine — August 1982

| HLA108 Hobby-Lobb
HCM FUNSTER 40
List price $76. 95

".72“ wing span, 840 sq, iin. wing area. 5.75,
“pounds approximate welght, 15.75 02, per sy.
fi. wing loading, fuselage length 557, For 4

| (preferably 5 or 6) channels, .40 engihe. o

" Hebby Lobby's RCM FUNSTER is &
conventional balsa and plywood model -
“airplane kit based uponh Dick Tichenor’s.plan's
and -construction: article In. the August 1982

f . Issve of RcModelerMagazme . :

-Hobby_ : 'Lobby s NEW
Catalog No. 4 is .READY.
NOW! MORE new items
like:- The Best Helicopter
ever offered, a NEW line of -
RC engines; a new KIT of
onhe of RCM Magazine’s fop
selling” plans, a - smaller
version of the most popular
British A-R-F Kit, an entire

.. new approach: to electric .

- flight, V4 scale fail-safe.

. retracts,  a - new W scale’

. aerobatic kit, an expended .
tine of RC scale boats and
hardware,... new . tach- -

_ometers, new glow starters, -
-new trim ilems, and much; .
‘muchmore! . -
CALL US AT (615) 373 1444 © M
or send in the little order -

-blank here because Hobby
Lobby’s CATALOG No. 4 is

5 readyn v kaf

Send Catalug 4 L HI

- za 184

i Name

jl Street Address

[ city

j State . 'zip code

" INTERNA‘NONAL

1 Franklm Pike.Circle, Box 285
Brentwood TN 37027 :
S ~(ﬁ15) 373 1444

October‘1 984 137 “




shipment extra,
checkup.

SPECIALIZING—in competition

equipment.

~ new or better operatmg condition.

in systsms~$35.00 per system:

rollal

Kraft Rl C Electronlcs

PERSONAL SERWCE BY
7 ———MILT ERB———

SPECIAL Low PRICES—-Serwce charge for repair andfor checkup of systeim
' with four servas is $29.75 maximum, Extra servos— $2.50 each, Parts and return

FREQUENCY CONVERSIONS——$25.0D pef- system or 50% off with repair or
systerns,

CUSTOM REPAIRS—Al systems given personal attention; test report with
comments; careful cost control; and every effort made to return system in like-

HEATHKIT CUSTOMERS—-NBW frequenr:y converslons now avallable on plug~ :

> A ——AUTHORIZEDFACTORYSERWCEFORW- R <

D M (AGERA)

' 1685 Beckmth Dr., Hudson, OH 44236 {216} 655-22 78

TODWER
HOBERIES

frequency conversions and FM

trouble. This 9- to 10-in; shaft ¢an be cut
down from a Byron Orlgmals extension
shaft (used to start the Byron pushet-type
fan-jets from up the tail cone), ot one can
be fabricated from scratch if you have a
lathe. If you choose to cut down a Byron
extension shaft, cut it to a 9- to 10-in.
length from the starting cone ‘end. Rctap
the cut-off end for a 4-20 thread approxi-
mately %-in, deep.

This method of starting the engine pro-
ducés a slight off-center engagement
{about 7° to 10°), but I have found that so
long as 4 firm engageiﬁent of the starting
cone with the spinner is maintained, the
starter wrll turn the engine freely w1thout
slipping off. .

In" conclusion 1 would like to thank
George Myers (Radio Teéchnique conirib-
utinig editor for Model Aviation), Bob
Kress (Kress Technology), Bob -Aberle .
(Flying Models), and Wally MacAlister -
(MACS Products) for their expert assis-
tance, which was instrumental in making
this project a success.

Radio Technique/Myers
Continued from page 43

Hi-Tech 2001 [Hunt
Continued from page 137

Thie aileron bellcrank is simply a piece
of ¥-in. LD. brass tubing flafteried on
one end. The round end was slipped over
the short vertical sfub end of the aileron
torque rod and soldered. A few Y,-in,

" holes. were drilled through the flattened

end of the brass tubing. These holes ac-
cept the aileron pushrods without intro-
ducing any unwanted aileron differential
such . as is obtained with the “standard
nylon torque rod. bellcrank, Bend the
landing gear legs from %-in. plano wire,
and secure them with glue (if you wish to
have the gear removable, secure with
‘screw-on straps). B

. For those of you who will also use the
0.5, Max .25 VF DF,.I have a suggestion
for corinecting the pushrod fo your throt-
tle. Cut a 1,75-in. length of ¥%s-in. L.D.
brass tubiiig. Push it over the hex nut on
the right side of the carb, and squeeze a
pair of flats on the tubing, This will index

the tubmg and keep it from sllppmg

. around the hex nut,

brill a %-in.-dia. hole through the fan
shell in- line with the rotating drum on
your carb, Trim the brass tube just short
enough to solder on a brass belicrank. The
length mwust, be determined in the low
throttle position, as the drum transiates i in
and out slightly when. rotated. Drill a
%-in.-dia, hole down the titbe and through
the bellcrank, This gives access to the low
throtile - adjustment screw. Drill a few
Ye-in. holes through the bellerank to ac-

cept a nylon clevis or whatever other form'

of attachment you choose td. use. Remem-

ber, whatever method you use to sctiate’

the throttie, there is not a whole lot of
room between the fan shell and the inside
wall, so watch for bmdmgl ’

The last subject that needs, to be ad-'

dréssed is how to start the engine once the
fan hds been installed in the aircfaft. An
extension shaft added to d conventional
Sullivan Hl—Torque starter will get the
engine started with the least amount of

" helicopter flight sxmulators, plus model

airplane design software popping -up
everywhere (you didn't know - about
that?), it won’t be long before. you will
have to have one in your kit in order to be
considered one of the “with it types:
Permit me a small plug for the Kaypro,
I have one and my son Geoffrey has
another They  work well, and we
wotldri’t be without them. Looking .4t
what you get for the price, and consider-
mg the past petformances,. My recommen-
dations for modelers. consuiermg such a
piirchase are these: AT
- 1) For thosé who are completely in the
dark: buy a Commodore 64 for about ',
$200. Be very selective about what you
add_ fo it, because the accessories are

- expensive,

.2) For those Iookmg for maximum
compufing power at minimum-cost: buy.a
Kaypro 2 (which includes all the software
you'll need) at $1295, or a Kaypro 2X {in-
cludes a printer and cable, as- welt) for
$189s. ,

5821, Rosedale, F, Warth, TX 7512

CORRECTION

The full- page advertlsement on
page 23 of the September issue of

Model _Aviation should have
described the J. C. Cap 21 as a
“Ready-Built-- ~ 1/64 - Plywood

Covered Wing.”" Also, the 40 size
J.C. Trainer's special
$59.95, riot $9.95

price is

Model Aviation regrets the error.
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GIANT R/C SCALE PLA

» SOPWITH TABLOID  “1/47 StnE 77" pan
SQPWIT‘NTAI[{)ID L 84" Span .

P ininin

3333334 % ‘

HIopp. US.AL
Flbergiass Cowllngs-& Gariapies are avaliable. Send a Siamp
for the delailed Brochures on aur Gianl Scals Accessorles.

(Our Pians are'senl Post-Pald wlthln the Y.5.A)

Nick Ziroli

19 ‘Edgar Drive, Smithtown, N.Y, 11767 U.S, A

New From Model Magic Products
25% thter

Model Magic |

Epoxy Plus

. "2 Part 8 Min. B
Use anywhere a two part epoxy
is'used. Light weight Sandable
Carveable Excellent Gap Filling
Non Sagging Superior Strength
Sands and carves like basswood n

6 fl. oz. $8 a5

. See your dealer first then write or cal;

Model Magic Products Inc.

PO. Box 19784 St,Paul, MN 55119 (7151425-1397

Wil g Prcciens




