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cleanest possible Bird, or are you more.
interested in ease of radio installation
and maintenance? If you're looking for
“top speeds, then you might want to
consider slimming the fuselage down
until it's only “battery pack wide" --- and

that's a battery pack with the plasticcase

removed, wrapped in one or two layers
of electrical tape! The vertical dotted
lines on F-1 show the fuselage width as |
- build it for speed.’

Don't be misled by full scale formulas
for length' to width ratios; they simply
don’t apply to models. The top
slope-racer designers will tell you:
skinny planes go faster than fat ones,
at the same wing loadings.

The fuselage structure is very
conventional. Use Titebond to glue the
ply doublers to the sides, unless you
have a very slow acting cyanoacrylate.
Clamp them flat under a set of
encyclopedias, or your fat aunt, until
they're thoroughly dry. Afterwards, go
around all the edges with cyanoacrylate,
just to be sure.

Glue both sides to the noseblock with
Titebond or epoxy; clamp them with
masking tape. Build up F-1 and F-3 and
install the wing hold-downs before
epoxying them in place. Don't omit the
plywood doublers; | did that once, and
pulled a wing off at a rather important
contest. It was embarrassing.

Glue the fin in place with Titebond, so
it can be shifted for fuselage alignment.
Try to build the fuselage fairly straight; |
rarely do, myself, but that's no excuse
for you to be sloppy. All you have to do to
insure good alignment is lay the nose
(forward of F-1) flat on a flat surface and
measure up to the centerline of the fin.
Now flop it over on its side and measure
the centerline again. Make both these
measurements the same and your
fuselage is straight. Epoxy in the 1/8"
spruce stiffener and it will stay straight.

Add the NyRods and the elevator
bellcrank assembly. Use the cable-type
pushrods; Du-Bro, Sullivan and
Su-Pr-Line all make them. Epoxy the

nylon every 3" along the fuselage sides,

and keep them as straight as possible.
Pin the square brass tubing to the
belicrank with zero slop, and drill the
1/16” hole for the front stab wire very
accurately.

At this point you may want to bury a
piece of light plastic tubing down the
inside of the fuselage to feed the
antenna through later. Personally, | use
one of the pushrod cables for an
antenna, clipping off an equivalent
amount .of the factory antenna and
soldering the remaining pigtail on with a
short section of heatshrink, so that the
servo doesn't flex the solder joint when it
moves. | don't do this in my power
planes, but I've flown glider competetion
for four years this way, and I've never
had a giitch. )

If | catch you running your antenna out
from under the wing and straight back to
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the tip of the rudder or stab, | will

personally jump up and down on your
Bird of Time until it is no more. Antennae
go inside fuselages, out of the
slipstream. The last radio | owned that
needed a vertically polarized receiver
antenna was a Berkeley Super Aerotrol,
in 1956.

Glue the 3/8” top and bottom balsa in

_ place with Titebond. Install the towhcok

of your choice. | have used both EK and
Radio Sailplanes releasable hooks, and
both are 100% reliable.. People who tell
you otherwise are mistaken.

Mark the bottom/front fuselage outline
on hard 1/2" balsa (or 3/8" stock, if you
want to save weight); cutit out and glue it
in place with Titebond or epoxy. Rough
out the hatch from block balsa or two
layers of laminated 3/8” soft, and spot
glue it in place while you carve the
fuselage to shape. | start with a block
plane, then move to 60-grit sandpaper
on a.block.

Before you can finish carving the tail,
you'llwant to add the hardwood block for
the stabilizer main bearing. If at all
possible, use a drill press to-make the

" hole for the brass tube --- stabilizers

always look better when they're square
with the rest of the plane. (They probably
fly better, too. | wouldn't know.)
Remember that stabilizer neutral should
be about zero degrees to the bottom of
the wing, aft of the spar. This gives you a
few degrees of positive decalage, and is
a safe place to start trimming from.

Use cyanoacrylate to install the 3/32"
ID brass tube. Make sure the stab fits,
and works smoothly through its full
range (at least 1/2" total throw,
measured at the front wire). Then add
the 1/4” dorsal fin and the 1/16" sheeting
to both sides. Shape the fin and blend it
into the fuselage. Use a little Dap
Spackling Compound to fill, if
necessary.

If you're a real weight fanatic, you'll
want to build up the rudder, using ribs
and open bays --- or at least drill the one
shown full of lightening holes. In the
past, I've done both. If you make it as
shown, find absolutely punk 3/8" stock,
stuff so light and weak that even the
indoor builders have passed it by:
styrofoam with a grain. | mean light.

Most folk who've built Birds have |

covered the fuselage with MonoKote.
They all agree that it's easier than
MonoKoting a golf ball, but not much
easier. | use silk and low-shrink Sig
dope, back to the elevator bellcrank,

-then Japanese tissue. If you decide to

use glass cloth, you're on your own ---
just remember that the entire plane
should weigh right at 41 ounces, and the

.wing is almost twenty ounces of that.

The more flexible plastic-films

‘(Solarfilm, Econocote) will make life

easier on the fuselage, but | wouldn't
recommend anything but MonoKote for
the wings.

For anose skid, | buy a cheap floormat

from the auto department of K-Mart, and
cut it perpendicular to the “treads.” Cut
away the MonoKote and cyanoacrylate
it directly to the wood.

Flying: .

Balance your Bird 1/4", or a little less,
behind the spar. Hand glide it to see that
the elevator setting is in the ball park.
With the C.G. in this range, you'll find
that the plane will fly at a wide range of
elevator settings, but it will only perform
at one. To find that magic setting, you
need flat, cool, morning air, preferably
dead calm. | can't tell you where the
setting is, but | guarantee you'll know it
when you find it: the plane will speedup
justa little and “go on step,™ and the L/D
will appear to double. | can tell you this
much about looking for the setting: it's
way off on the down elevator end of the
spectrum. it's much closer to zero-zero
trim than anything you've ever flow,
unless you're an old hand launch glider
flyer. .

When you find the magic setting, mark
it on the side of the fin with a pen, so you
can get it back when you want it.
Remember, it will vary slightly with C.G. .
changes, and with extreme air-density
changes, -so you may need more than
one mark. )

Now let's talk baliast. In flat,
early-morning contest air, | usually fly
dry, even up to a 15 mph wind.
Sometimes this is the only way to max,
and other times it's a mistake. The Bird
penetrates better at 5.5 ounces/foot
than any plane I've ever flown at that
wing loading, and | often let this superior
penetration go to my head. A clean

. design is no protection against

turbulence, . especially the sort of wind
shadows cast by trees and hills and
tents and cars and pilots (like me} who
stand directly upwind of a landing spot.
The only sure protection against this
kind of turbulence --- and against large
patches of cold, sinking air -- is inertia,
and inertia takes weight.

| strongly recommend that you make
up two white pine blocks that fit exactly
into the open areas in front and behind
Former Two. Drill them out on top and
pour molten lead or beebees and epoxy
into them. both, until you bring thé total
weight of your Bird up to 52 ounces,
without changing the Center of
Gravity. Mark these two blocks “7
oz./ft.” and stow them in your field box.

Learn when to use them. Don't be a
dummy, like Thornburg, and go up into
hot, violent afternoon air at 5.5 ounces.
Ballast up to seven, and when you find
yourself in a “square city block™ of pure
sink, you'll haveinertia enough to get out
of it, before it sucks you into the ground,
tail first.

Then, when the contest calls for a
speed event, make up another pair of
blocks and load them to about 9.5
ounces a foot (70 ounce flying weight).
Practice the speed course with them to

- to page 161






























An R-C network allows setting the output
pulse width typically 350 microseconds
and another R-C network sets the frame
period, typically 15 to 20 msec. In its
simplest form an encoder would look like
Figure 1.

External circuits can be added to have
a variable frame with a fixed sync pause.
External circuitry can easily be added to
give dual rates, variable trim, mixing,
exponential, reversing, etc. ]

Pulse width stability is .01%/°C.

Crosstalk is less than 2usec. Gary says |

it uses a dual linear ramp technique
similar to Sid Kaufman’s Omega design.
This results in excellent linearity.

All the electronics you would need to
build your own transmitter would be an
RF section like the Kraft plug-in module
or the little RF board in the Proline and
Ace equipment and the circuit shown in
Figure 1. 1 would think that would be
exciting even to a few guys in
Mishawaka, Indiana.

Signetics NES045 Decoder

~ Justbecause Gary wenttowork onan

encoder doesn't mean he gave up onthe
decoder idea. He .did leave the I.F.
amplifier and detector out so you can
use it with AM or FM receivers. It
provides a voltage regulator to run your
receiver, a high gain op amp amplifies
and shapes the incoming pulse train
before it goes to a counter/decoder. A
sync separator detects the sync pause
generated in the transmitter and resets
the counter. Once again very few
external parts are required. Three
capacitors are used for filtering the input
and regulated voltages. An R/C network
is used to set the sync pause detector to
the desired time, and another R/C
network allows you to set the minimum
pulse you want to go through the circuit.
Then if a noise spike comes in it will be

rejected. Other than that all you need is.

some type of coupling from the receiver
detector or discriminator. The NE5045
can be used for. up to seven channels
and will work on voltages from 3.6 t0 8.0
volts. It draws about 10ma and its
regulator will supply 25ma. It is
packaged in a sixteen pin dual in-line
package. There is also a two channel
version coming called the NE5046. It is
. basically the same except for the fewer
number of charinels with the advantage
that it is packaged in an 8 pin minidip. All
this neat stuff almost makes me want to
getbackin the radio business in earnest.
| can picture an FM receiver with three
integrated circuits and no transistors. It
ought to be very produceable.
Kraft KPT 7C/FM

Received a nice package in the mail
the other day for evaluation. It is the new
Kraft FM System which will be
compatible with many systems now in
circulation. A new plug in module is
compatible with earlier Kraft seven
channel and Signature Series
transmitters. The receiver is all new and
is compatible with the servos for the
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systems mentioned above. Previously,
Kraft only offered the FMin a six channel
sport type system. Now you can have
the best of both worlds. Good pots,
linear encoder, and all the things that go
with the seven channel and Signature
systems and the advantages of FM. The
transmitter module is a little bigger than
the AM module and sticks up about 1/2”,
but this causes no problem. The
frequency is displayed on a big sticker
staring you right in the face so there is no
excuse to not know what frequency you
are on. The circuitry is similar to what is
in the six channel set only more
compact. RF output power is very good.
The receiver has super sensitivity. We
have a standard empirical test we run in
our. shop where we set the transmitter
with the antenna off in the next room.
This simulates a long range condition.
Most of the systems we test have an
antenna stub sticking out on top, so

" when | saw a large signal to noise with

the Kraft with the antenna disconnected
and no stub, | was quite impressed.
Then | discovered that | hadn't even
uncoiled the receiver antenna. Now,
that's impressive. But the thing | really
liked is that there were no weak spots as
| walked from one room to the other.
Normally with an AM system you can
expect some pretty sizeable fluctuations
in the received signal amplitude which
occasionally cause the servos to jitter.
What | think this means is that there
won't be so many of those weak or dead
spots in the sky when you fly with FM.
Just for kicks | turned on my AM
transmitter on the same frequency. | do
believe you would have no troubte flying
the FM set under this condition. So as
long as you have the only FM set on your
frequency you don't even have to worry
about guys turning on on you. The
receiver is still subject to blocking if you
get a. very strong signal into it, but
someone would have to put his
transmitter antenna right on your
receiver antenna to cause this problem.

The receiver is similar to the prototype
we discussed except they have
eliminated the last transistor. Four
integrated circuits do all the work. The IF
transformer that was used to tune the
discriminator has been replaced by a
ceramic filter. |.assume this results in
improved stability. ’

Peter Berg who developed the system
at Kraft reports that they are flying with
10KHz separation in Europe. With that
performance we could put forty RF
channels where we now have five in the
six meter band. By the way, if you
haven't been keeping up to date, FM is
only legal on the amateur frequencies in
the U.S. at the present time. However, |
believe it won't be too long and it will be
available on all R/C frequencies.

While we're on the subject of six
meters, | would like to suggest that
everyone obey the FCC rules or we may
not have any frequencies. Don't sell a six

)

meter radio to a Tiyer unless he has a
proper license. Don'tlet a guy fly in your
contest unless he has a proper license
and most of all don't you fly without the

. proper license. The FCC does check
"and the penalty can be quite severe.

I'm going.to put the FM set in a plane
and give it a whirl. Peter said they
already flew it all over with the antenna
collapsed, but I'd like to try it myself.

CD Plug Driver

A number of fancy electronic gadgets
have come along to do the seemingly
simple job of lighting glow plugs on
model engines. I've always been pretty
content with my “D" size nicad battery.
However, | must admit there have been
times when it is cold, the battery is low,
and the engine is flooded that | could
have used a hotter plug. However, the
thing | really have been missing is an
indication that the plug is good before
you get out to the starting line at the big
contest. For awhile | was actually
removing the plug between flights until |
wiped out the threads in the head of the
Rossi.

The CD driver appears to have all the
answers. To start with, it has its own self
contained 4.8v battery. You don't need
to lug your 12v battery out to the starting
line which at Sepulveda Basin is 200
from the pits. By starting. with 4.8 volts,
the temperature of the plug is not
dependent on the state of charge of the
battery as it is in the usual nicad or dry
cell set-up. The 4.8v level also lets you
use your existing slow and/or fast
chargers and battery testers (same as
used for airborne pack although
charging time will be greater). One thing
the CD driver has that others don'tis a
meter that allows you to ¢heck the plug
without removing it. One,thing it doesn't
have is an adjustment that allows you to
burn up a few plugs before you get it set
right. | watched a demonstration where it
was used on a wide variety of plugs,
including 2v plugs, without any
adjustment.

So if you are considering a new
starting battery/plug driver for next
season, take a look at the CD driver, it
looks like a winner (Showcase p. 100).

Jam Proof RC System?

Just about everyone in this hobby has
at one time or another thought about
ways to prevent getting “shot down” by
someone turning on a transmitter on the
same frequency while you are flying. |
mentioned that the FM system -looked
like it would probably fly okay if you
turned on an AM on the same frequency,
however, when the other guy gets FM
you are right back in the same fix. With
this in mind, read the following very
interesting letter from France.

Dear R/C Friend,
I enjoy very much RCM and | find in it
many ideas, but here is a suggestion:
We see a lot of radios with many
gadgets and gimmicks (and | must say



much more in Germany than U.S.:
narrow band, replaceable crystals, FM,
non-linear sticks, mixers, etc.), but for
most flyers it Is just gadgets. The main
problem is interference by another
transmitter!

How many beautiful models have

been destroyed because another pilot
has just switched on his transmitter, to -

check the engine for instance!

Is there a radio with which you can fly,
even if somebody switches the
transmitter on on your frequency? Just
imagine a superb scale model, 2 years
of work, and a boy who has just been
given a small Cox radio for Xmas can
crash itin a second! Such a radio would
selllike crazy, and | am surprised to see
that no commercial builder -has an
answer . . . Utopia you will say . . . no, |
fly with such a radio.

Well, it is quite a story. Here at the
Flight Test Center (I am a test pilot), we
organized a small “Working Group" on
that project. Lots of discussions,
brainstorming and experimentation on
very complex systems (PCM system,
dual PCM, of course F.M., real digital
systems with numeric coding a.s.o.).
Why make simple when you can make
complex? (Shaddoch Maxim number
1).

Leaving my fellow electronics
specialists working on PCMIFM, |
worked first on a two HF channel AM
radio, with very usual material.
Experimentation began by a study, both
in flight and in the lab of “what happens
when you are jammed -by another
transmitter.” It is too long a story, so I'll
sumitup. Mosfreceivers just go “crazy”
with the decoder desynchronized, and
the servos go from one stop to the other.
Some receivers on the contrary work
differently, and the decoder stops
working, nothing goes to the servos,
which-stays where they were.

So, using this type of commercial
receiver (French build Lextronic), after
many complicated systems, | arrived to
this awfully crude and simple system,
so simple that | am ashamed of
speaking of it . . . it is like Christopher
Columbus’ egg

In the transmmer Ihave a second HF
- PC board, a second crystal (27.025 and
27.175) with ausual coder, one antenna
and that'’s all.

in the plane, it is even simpler. | have '

two commercial receivers and a special

I

CODER

harness putting the two wires for the
servo in parallel, that's all -1 also use a
different power supply for the receiver
(225 nicad) and for the servos (1 amp
nicad), it is much better.

r

RECEIVER 1 RECEIVER 2

+ = + =

SERVO

Operation is simple . . . you fly and a
“friend” turns his transmitter on one of
your frequencies. This HF channel is
blocked and nothing comes out of the
receiver but you go on flying, with the
second HF channel, without even
noticing it --- great --- wonderful!

Ithink itis a very big step for reliablility
of our radios. If you are interested, | can
send you more accurate information
and schematics.

I can tell you that when | came flying
at our field with this system, everybody
was interested and stopped flying,
asking lots of questions.

Of course | have to use 2 frequencies,
but itis not a problem because we have

- split frequencies here in 27 band, and

72 MC, and of course I will now use this
system in FM where we have 32
frequencies in 27 and in 72 MC. With 1
HF on 27 and 1 in 72, this will solve the

‘problems of propagation “holes”,

antenna patterns, etc.
Sincerely yours,
Francis R. Plessier
Bveligny, France
Congratulations for some very
innovative thinking Francis. However, |
don'tthinkitis utopia. The scheme might
work better than what we have now, but
not a whole lot unless we had many,
many frequencies available. But even
then you would need a computer to
figure out if you could fly simuitaneously
with the various combinations of other
guys on the field. Let's examine a case
with three flyers and three frequencies.

See Table 1.

FLYER FREQUENCIES
1 AANDB
2 BANDC
3 AANDC
TABLE 1

Any flyer can fly with any other one
flyer but not both. If all three turn on,
everyone 'is out of business. Even if we
have twenty-six frequencies available,
Flyer 1 must make sure that he doesn't
go up with a combination of guys that
have A and B frequencies. Obviously
one frequency per-flyer is a more
efficient use of the radio spectrum and is
easier to manage from a compatibility
standpoint. Therefore, | don't think it is
commercially viable. However, if you
have a high value project where -
frequency control is a problem, | think
the idea is great, For example, you may
be making a cross country record
attempt. A two frequency system would
offer considerable protection. However,

the best thing you can do is not tell '

anyone else about your system
because if everyone else has it too, it
has lost some of jts value. Not too
different than FM.

| also seem to remember somethmg
about it being illegal to transmit on two
frequencies simultaneously, but keep
thinking you guys, we can always
change the rules if we can show an
improvement in safety.

‘Micro Processor Encoders

Got acall from Al lrwin the other night.
Al is the guy who designed the constant
speed governor for helicopters. He had
read a couple of the letters that we
published on micro processor encoders
and wanted to relay his efforts in this
field. Al's approach is not one of
pre-stored maneuvers but one of
converting the stick motions to the pulse
format needed to modulate the RF. Itis
going to be hard to beat the Signetics
NE5044, but the micro processor could
give some versatility we haven't thought
of yet. One thing came to mind while
talking to Al. Many of us use retractable
landing. To activate the landing gear we
use one channel of our radio. We use
this channel for one or two seconds
when we take off and again for a couple
of seconds when we land. Yet, we are

‘continually sending information via our

control system during the entire flight.
Every twenty milliseconds we are telling
the landing gear “stay retracted.” Thisis
very inefficient. This same discussion
could be applied to flaps and even
throttle. In fact, | can picture a system in
which you would only transmit

-information if you wanted to change a

servo position. What you save could be
used for better resclution in the channels
where you could use it. Al had many-
ideas on how to use the micro
processor. Thumbwheel switches could
be used to change modes, directions,
gains, etc.

I'm still not opposed to the pre-stored
maneuvers and | hope you guys are still
working on it out there. Prices are still a
little high, but they are coming down.

to page 150
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