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ENGINE CLINiC
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outlet from tank is approximately the
same height as the spray bar {on each
engine).

My problem is this: When each
engine is adjusted, individually, for best
high range running (nose high), in the
intermediate throttle settings, one
engine is considerably faster than the
other. The openings in the venturi
appear to be exactly the same and |
believe that when the throttle is against
the stop, the rpm (Heathkit) are about
the same on both engines. Yet, just
advancing the throttle slightly, it is
obvious that the one engine is turning
considerably faster than the other, and
are definitely not in “syne,” judging by
the sound.

Athlghest throttle setting they appear
to be “in sync” sound-wise.

. My question is this: What can | do to
simprove performance of the “slow”
engine to result in a more linear
graduation in rom’s? Both engines are
actuated by a single servo, coupledtoa
shaft made from two thicknesses of
brass tubing, supported at 4 points by
nylon bushings (no slop) running
parallel to the wing spar. _

! would appreciate any helpful
information you could offer concerning
this situation. Once | tried leaning the
“slower"” engine, but it quit on take-off.

Very truly yours,
Marion Dickey,
Atlanta, Georgia

Two engines of the same make will
quite often have different idle and
acceleration charactenstlcs This is
usually due to minute variations in port
timing, compression ratio, etc. Many
years ago when building my Lee .45's, |
used considerably closer tolerances
than any mass production engine
manufacturer could possibly use to
assure every engine being almost
identical. And, yet, under actual running
conditions many times one engine
would have different idle or acceleration
characteristics than two or three others
being run at the same time — idle slightly
lower, accelerate cleaner, etc. Of course
there has been considerable
improvement in carburetors in the last
20 years which has helped the problem
considerably.

The carburetor on the Enya .40 has
never:been known for good linear
throttle advance. Loading through the
mid-range has always been a
characteristic of the engine and
carburetor. Throttle response could be
improved considerably by using one of
the after-market carburetors such as the
Perry The Enya also has a rather large
hole in the exhaust baffle. Plugging this
with a rivet and then re-drilling a 1/16”
hole will help acceleration considerably.

The fact that one engine runs faster in
the mid-range indicates that it is running
leaner. Richening the idle mixture on this
engine slightly and leaning the idle
mixture on the other should help
equalize the mid-ranges.

Also, be sure that the carburetor arms
swing through exactly the same arc.
Visualizing a vertical center line, an arm
with more swing behind the center line
than before will cause the engine to
come off idle sooner. An engine with
more swing ahead of the center line than
behind will come off idle more slowly and
be more linear in operation. Many times
guys get to bending the arms around
with pliers to match the servo pushrod
and never give any thought to the effect
they are having on throttle Iinearity.
Then they gripe because the engine is
s0 sensitive to throttle movement
around idle.

CiL CiL
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MORE SENSITIVE LESS SENSITIVE
{DLE THROTTLE IDLE THROTTLE
RESPONSE RESPONSE
Dear Sir,

1 enjoy your Engine Clinic column very
much, in fact it's the first thing | read
each month. My question is concerning
Perry Directional Porting you reported
on some time ago. .

In your original column you used the
Super Tigre Bluehead and 0.S.
Goldhead as examples of the power
increase provided. Would the same
proportional increase be realized in a
Webra Blackhead .61? (less than 2
hours total time on the engine). Also,
would the tuned pipe for the Webra
Speed .61 be effective on the
Blackhead (with or without PDP)?

I know that, in a later article, you
printed some dimensions for this
modification (are they-the same for all
engines?), but | can't find it. | have a
friend who's a machinist who will do the
work for me if he has the specifications.
He has a S.T. Bluehead and would like
to do it to his engine also.

1 realize that with all your readers you
must be absolute deluged with
requests, but | don't know where else to
look for the information.

Thank you,
John J. Zimmerman
Falls Church, Virginia

Incorporating the PDP modification in
‘a Webra Blackhead is pretty hard to do
due to the Webra having a hardened
sleeve. The PDP slots have to be cut
with a milling cutter and the Webra

sieéve is too hard even for a carbide
cutter. So the PDP modification is pretty
well limited to those engines using
unhardened sleeves; or milled into the
sleeves prior to hardening. Inthe case of
the Webra Blackhead, this would mean
making a new sleeve from scratch. You
could expect a 300-500 rpm gain the
same as the Super Tigre Bluehead and
0.S. Goldhead.

How well a pipe works depends a lot
on the sleeve timing of the particular
engine. A Webra Speed .61 pipe cah be
used on the Webra Blackhead but you
probably will not get as much power
increase. This is due to the engine
design, not the pipe. The Webra Speed
.61 with pipe is intended for pipe use and
timed accordingly. The Webra
Blackhead was never intended for pipe
use and has very conservative exhaust
timing. A slight gain will be noticed if
installing a pipe, but more would be
noticed if the exhaust ports were raised
atleast .040". PDP had no effect on pipe
use or vice versa.

As far as specifications for PDP —we
have covered this in a past article so will
not gointo a lengthy discussion again. In
short, the PDP ports should be the same
height as the bypass ports of the
particular engine involved and
positioned as far towards the exhaust
port side of the sleeve as space will
allow. Allow at least .125 between the
PDP port and exhaust port for sealing
crankcase compression. There should
be two ports 1/16"" wide with
approximately .025 wall between. The
ports should be cut at an angle to direct
fuel towards the center of the exhaust
baffle. This angle will naturally vary with
individual engines due to cylinder bore,
position of the ports in the wall, etc.
Channels then have to be cut in the
crankcase to fead fuel mixture to the
ports. This should be done with a milling
cutter but can be done with a Moto-Tool
if done carefully. The channels should
be the same height or slightly wider than
the PDP ports and as deep as the
crankcase wall thickness will allow;
usually .075"-.090" deep. The deeper
the better.

Dear Mr. Lee,

I have a K & B .40 standard engine
with approximately 20 hours running
time with a Perry Carb. and | have a
problem. The engine will run at a very
good idle on the ground and will also
peak perfectly until | get approximately
200 feet aititude then the engine
becomes rich until the end of the Hight. |
have checked fuel lines, gas tank level,
no kinks in fuel lines, tank is wrapped in
foam, carburetor seems to be well
adjusted. | am using a 10/6 prop. | am
getting very poor results so | have
decided to take off the carb to check it.
The carb seems okay, other than | found
acrack at the bottom of the throat where

to page 171
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HOLE TO MATCH BRASS AND NYLON BUSHING
OVER 1/8" WIRE AXLE - APPROX 3/16"DIA.

BY JERRY SMITH
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NUT - 2EACH REQD
1/8"PLY RIB :
(11 PER AILERON)

1/4"BALSA END RIB
(2 PER AILERON)
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EW.H. Specialties Inc. at*14.95

TRAILING EDGE OF WING AT AILERON SECTION OF WING

RIGHT HAND AILERON SHOWN

Note: Make one left hand to
gowith it.

SLIGHT DIFFERENTIAL
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116" X 172" BALSA
CAP STRIPS

3/32" SHEET BALSA
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DIMENSION OF WING TRAILING EDGE WILL VARY TO THE PARTICULAR
AIRFOIL USED.
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TRIANGULAR HARDWOOD FILL .
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linkage made by Dodgson Designs
(2904 so., West Camano Drive,
Camano Island, Wash. 98292 — about
$5.00). This is cut apart and the two
ends are filed so that they fit together
snugly inside a brass tube. A cast
aluminum boat tiller has a couple of
pieces of brass tubing telescoped inside
of it so that it fits around this joint snugly.
The brass tubing is drilled so that the set
screw can extend through them. The
piece of brass that is around the linkage
is not drilled, however. The set screw
then is placed solidly against the inner
brass tubing after the two linkages are
set into place.

You will have to make up a control
horn for the rudder because no
commercial horns extend far enough
forward to come up to the hinge line. If
you do not have the connection at the
hinge line, you will have differential
rudder throw.

You really must have differential in
your elevator, however. | make up my
own servo arms from blank discs since
the servo arm offset really should be
about 60 degrees, not just 45 degrees as
is typical standard aileron differential
servo arms. Use ball links where
indicated. The linkages to your servo
must not have lash in them when
dealing with large surfaces that are fully
flying in responsive aircraft! Under
absolutely no circumstances should
plastic tubing pushrods be used! It is
advisable to put in new gear trains in
your servos and replace the upper servo
case as well so the servo will be as tight
as possible. Always clean the servo pots
before installing them in a new aircraft. If
a servo turns the wrong way, take it
apart, reverse the wires to the motor and
to the ends of the servo pot, re-center
the servo by rotating the pot as needed,
and clean it. You should then be able to
use it for a long time with good reliability.

| always install new nicads in each
plane [ build. It is cheap insurance. In
addition, | have to take the battery pack
apart to make it fit and the installation is
semi-permanent. Most of today's radios
simply run on 4 cells in series, and there
is no magic to wiring them up. | also like
to be able to charge the batteries without
removing the hatch since | often fast
charge on the field after an hour or so of
flight time. Since the wall of the rounded
fuselage is thick, no conventional jack
will mount into it, therefore, | use a
couple of pieces of brass tubing for
contacts and stick telescoping sized
brass tubing inside of them for charging.
When the ship is assembled the wings
cover the charging tube holes (drag,
remember?). | refuse to use slide
switches in my radios. They are
unreliable. They are cheap, and they are
too big. Have you ever seen a slide
switch in a full scale aircraft orin medical
instrumentation? Of course not, they are
too unreliable. Use miniature toggle
switches. If you drill a small hole in the
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end you can operate it with a wire that
sticks through the side of the ship (low
drag). The switch can be epoxied in
place, no need to mount it with a nut.

The wing rods may all be 3/16" music
wire. | used a 7/32” one in the front for
increased strength, but it certainly isn’t
necessary. You may get the 7/32” rod
from Airtronics, it is the same one used
in the Grand Esprit. .

When hooking up the differentia
elevator control, you will find that a
standard clevis will bind against the
servo shaft. To get around this, a
different linkage must be used. Although
there are drive pins that are threaded
and snap into the top of a servo arm, |
don't like these because they are only
driving the rod on one side of the servo
arm. | prefer to take a Du-Bro Solder Link
and simply solder the pushrod to the
side of the clevis and turn the clevis
around backwards. With some careful
positioning and wire bending, you can
get the necessary clearance (see
photos). This is a very rigid attachment.

For pushrods, | use the best quality
double butted bicycle spokes because
they are tapered so that standard brass
tubing can be run over them. The brass
can be used as a guide or bearing. The
hard chrome plating on these spokes will
wear a very long time against the brass.
A tiny drop of oil is desirable. Guides
must be used for rigid linkages. A similar
tapered rod is now available from hobby
dealers, but the price is absurb
compared to a spoke. When soldering
anything to these spokes, be sure to
sand through all the plating. There is
three layers: Chrome, nickel, and
copper. You must solder to bare steel for
a solid joint.

A problem can sometimes appear
when thick wing fillets made of resin and
micro-balloons are used - - - the wing
rods can crack the fillet. To avoid this,
drill out the wing rod holes in the fillet so
the rods do not fit tightly. Finally, spoilers
will make the ship much easier to land.
Feel free to use them, but do not use
them on the top of the wing alone. Either
put them only on the bottom, or top and
bottom, but not the top alone. The
reason for this is that top spoilers will
cause the ship to sharply pitch down
when they are actuated. This is true with
any ship, but conventional designs with
their long leverage arm prevent things
from getting out of hard. In my opinion,
bottom spoilers are superior to top ones,
but top and bottom are the best yet. The
ship will simply slow down and sink
without changing pitch when top and
bottom are used together.

The radio antenna is run down the
inner section of a NyRod which is
mounted in the wing. When using this
type of antenna system, you will
probably find it necessary to have a
Teflon insulated antenna wire, since
vinyl insulation is reluctant to be slipped
down 3' of plastic tubing without

grabbing and crimping. Teflon wire is
much stiffer and slicker. If your present
antenna wire is not suitable (try it first),
then simply cut some Teflon wire to the
identical length and change the wire. If
the length is the same, it will not change
your radio tune. Be sure to put a few
inches of Teflon wire into the antenna
hole between the wing and fuselage
when making the wing fillet so that the
holes stay open. The resin will not stick
to the Teflon. When the resin is cured,
simply remove the short piece of wire
and a perfect fit between the fuselage
and wing will be available for your
receiver’'s antenna.
TRIMMING AND FLYING

Trimming is very important in this
design as its crispness will show up trim
errors in exciting fashion! The C.G. is
critical. The correct point will be found to
range across the width of the spar.
Unlike conventional ships, you cannot
fly this one nose heavy since there is not
enough elevator force to overcome the
nose heavy condition and very high
speeds will result. Therefore, do not
aliow the C.G. to range ahead of the
spar. The ship will be completely pitch
unstable if the C.G. is much behind the
spar. While conventional ships can be
flown (with great difficulty) when the
C.G. is too far aft, this design has such
rapid pitch response that it will be
unflyable in this condition. | like a
rearward C.G. position and find that
about 1/8" ahead of the rear edge ofthe
spar to be ideal. For initial testing, the
center of the spar would be a good place
to start.

The wings absolutely must be free
from warps! If you built the wings flat or
with polyhedral, then simply lay the
various sections on a flat surface (| use
the 1/4” plate glass) and look closely. If
you built the elliptical version, the
situation becomes more difficult. The
technique | use is to lay the wings
together with the trailing edges facing
each other on a flat surface. | weight the
wings at about mid-span where they
start to curve upward. A book works well
for weight, place it on the spar. | then
examine the root to see that the flat
section is parallel with the flat surface. It
almost surely will be if you build the
wings true to begin with because the
inner section of the wing is extremely
stiff. If it is not, work over the MonoKote
until it is true. The wing is so stiff that you
will have a tough time warping it much
with MonoKote, but slight corrections
can be made. To set up the tips, you will
need a yardstick with a straight edge.
The wings should have identical curves
in them so all that is necessary is to lay
the yardstick across the bottoms of both
wings and observe the non-reflexed
sections. The flat parts of both wings
should be parallel to the yardstick if the
wings are perfectly true. [ initially left the
wings in this form and did not add
washout since Ken Bates indicated that



washout would destabilize the wing.
However, | found | had marked tip stall
problems in tight turns. This was a bit
unusual in its character, in that the ship
would tighten up and spiral dive when
large amounts of up elevator was added.
ltwould not produce nice tight flatturns. |
then added abput 3/16" of washout to
each wing tip. The results of the washout
were amazing. It is hard to believe what
a little bit of the right kind of warp will do.
Turns were then extremely tight and flat.
No adverse affect was noted on stability,
therefore, | consider 3/16" of washout to
be essential. Note that the 3/16" is
measured at the 10" chord point, not at
the end of the reflex. It is, of course,
measured between the yardstick and
the wing. Both wings must be identical. |
washed out about the last 20" of the
wing. If you built the wings identically
and de-warped them correctly, the
trailing edges should very closely follow
each other along the ful| length of the
wing curvature. Don't forget to de-warp
the elevators. The tops of these should
be flat: Remember to de-warp the rudder
- as well. Re-check all structures after
testing and also again in one month.

Assemble the ship and adjust the
radio and ‘linkages so that you have
about 30 degrees of rudder throw.
Actually 20 degrees is plenty but you
never know when you might want a little

~extra. The elevator should be adjusted
so that the outboard tip matches the
fixed re-curve on the outer section of
wing. If your C.G. is right, this setting will
produce a slow, flat glide and probably
ideal stability and pitch response.
However, | realize that seasoned pilots
may prefer the C.G. at a different
location. If the C.G. is further forward,
excessive up elevator will result in
increased drag which should be
avoided. More aft positions are okay, but
the margin of stability and trim control
range gets very narrow.

There is a way to safely test glide a
glider without ever letting go of it, and |
highly recommend it. Simply run with the
ship and carefully note whether it wants
to lift from your hand, sink, or stay
neutral. You should not exceed its
normal airspeed when doing this, of
course, but since normal airspeed is
probably in the range of 15 to 20 mph,
this should not be problem unless the
wind is blowing hard. What you are
looking for is a ship that tends to remain
neutral in your hand. If it tends to lift, |
can guarantee you it will balloon up and
try to stall. It is a bit more difficult to
determine if the ship is trying to sink, and
you may find that you can run and
release it for just a moment to see if it
wants to stay where you left it or if it
wants to dive. This is really easier to do
than it sounds. Once you have got the
ship so itis neutral by moving the C.G. or
elevator or both, you can go ahead and
toss it with confidence. You must have
airspeed, so give it a good shove! Be

ready on the controls as it will tend to
climb a bit and you will want to prevent a
stall. However, that is far preferable than
having the trim off so that it won't fly
slowly and it immediately hits the
ground. Always maintain ‘adequate
airspeed.

Winching is easy. The only way to get
inta trouble is if you do not use enough
up elevator! If you launch it at middle
trim, it will go extremely fast and not
climb and it gets a bit hairy. It works
much better to launch at full up trim and
even add a bit of up stick partially up the
line. It is nice and stable on tow and
presents no problems. Be sure that the

tow hook is bent enough so that it is -

slightly more than S0 degrees so that the
tow ring will not slip off!

Landings tend to bend the hook
because it hangs out quite a bit, and
rather than- straightening it, it works

better to leave it bent. it will settle in one.

position and won't bend any more and all
you have to do is make sure the hook is
slightly more than 90 degrees so the tow
ring won't slip off. No further adjustment
will be necessary.

When flying in wind, | suggest that you
do not ballast until you have tried the
performance of the ship without ballast.
It really will go quite fast with a little down
trim. If you do want to ballast, youhave a
genuine problem as to where to put it
since there is no room inside. There are
a couple of ways around this. First, you
can build in some ballast boxes made of
1/8" ply at the C.G. in the fuselage. This
box should be sealed with resin or epoxy
on the inside, and it should be closed
with a large nylon wing hold-down bolt.
This box can then be filled with liquid
mercury. Mercury is heavier than lead.
In fact, two tablespoons of mercury
weigh over a pound, therefore, only very
small ballast hoxes are needed. Mercury
eats most other metals, so be sure that
your wing rods are coated with resin if
any of them extend through the ballast
box.

Ballast boxes can be built into the
wings that will accept the usual lead rods
or lead shot. | really don't like that much
because the weight can burst through a
wing in really rough landings.
Furthermore, there really isn't much
room in the wings because they are so
thin. Probably the best way to add
ballastis to take 1/4" sheet lead about 2"
wide and 4" long and tape it to the top of
the wing with some masking tape. It
looks ugly, but the tape streamlines it
somewhat and the lead will fly free in a
bad landing. The lead should be curved
to the contour of the wing and be placed
at, or just slightly ahead of, the C.G. This
type of lead can be obtained from X-ray
supply houses. They are commonly
used to counterbalance X-ray tubes.

When landing, you will find that
coming in high and hot is not very
satisfactory because the ship just keeps
going and is hard to get slowed down

and stopped. | find that it works better to
come in at medium speed and then do
one or two quick stalls to slow the ship
just before landing. The stall lasts sucha
short time and you can recover so
quickly that you can still maintain
excellent directional control, but the stall
causes gross amounts of drag which
brings the ship’s speed down in a hurry.
The ship does not have to be flown as
tast on landing approach as a
conventional ship, because you do not
need as high an airspeed to control it.
You can get through ground turbulence
very nicely at medium speeds.

When coming down from killer
thermals, you may find that spinning the
ship doesn't result in altitude loss as
rapidly as you might wish. Inverted flight
is probably the best way, but this is
difficult to do if you are only a speck in
the sky. | have come down in 20 to 30
degree terminal velocity dives, but the
speeds obtained under these conditions
can only be described as awesome.
There is simply no question that you can
lose in excess of 2000 feet per minute
under these conditions, however.

For those of you who think | might be
exaggerating about the abilities of this
ship to hang together under extremely
high speed conditions, | have a story to
relate: One time | was in very stronglift at
extremely high altitude and was rapidly
losing sight of the ship. | attempted to go
inverted, but as the ship came around, |
lost sight of it. | asked one of the
observers to tell me what it was doing,
and he reported that the ship was doing
large outside loops at very high speed.
As | had neutralized the controls when |
lost sight of it, | added some up elevator
atthis point and again neutralized when |
thought | should have leveled out.
Apparently the ship must have been at
the bottom of an outside loop and
inverted when | added the up, because
when the ship was again spotted several
seconds later, it was in a vertical dive
and going at incredible speed. | finally
spotted the ship myself a few seconds
later, gnd by this time everybody was
yelling to pull up. All the while the ship
continued to accelerate at fearsome
velocity. | had the sense to very gently
pull up elevator to recover from this dive,
but that ate up several more seconds,
and about the time | had pulled up 45
degrees, | heard, “You lost something!”
Expecting to see the ship blow apatt at
any moment | continued my gentle puil
out, and finally got it slowed down and
flying under contrpl again. | had come
down from nearly out of sight to about
usual launch height in a matter of a few
seconds. One of the observers was a
power pattern flyer, and he flatly stated
that he had had his .60 powered pattern
ship in full power terminal velocity dives
and that the Windfreak would have
smoked right by it at the speed it had

been going. to page 149
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built-up kit in mind or are you willing to
shop around and see what's offered?
Once you have answered these
questions and you have a price range in
mind, here are ideas on finding that
already-built aircraft.

(1) Your local hobby shop. Frequently
customers will trade in planes or ask the
store to sell a plane where the builder is
tired of the model or prefers the money
or merchandise. My local mecca,
Stanton’s Hobby Shop, has a ceiling full
of models all the time, most of which are
for sale. Also, talk to the people at your
hobby shop and ask whether they know
of anyone who likes to build and would
be interested in building for you.
Sometimes hobby shops have bulletin
boards for selling and swapping; check
this out. |

(2) Your local club. This is a great
source for ready-buiits. Swaps, trades,
outright sale are all possibilities. Is there
a newsletter; if so, put your “ad” in it,
announcing your desire for such and
such type aircraft and for the person
interested to contact you. Watch for
“auction night” or “swap day" at yours or
surrounding clubs and see what’s
available.

(3) An R/C show. Attending one or
more of the R/C shows can combine the
pleasure of seeing the displays,
demonstrations and general fun with
shopping for your ready-built.
Frequently shows offer “swap-shops” or
will find that modelers are willing to sell
what they have brought along. Naturally,
you'll pay more for that show display
model because of the care it will
exemplify; on the other hand some great
deals have been made at the
“swap-shop” areas.

(4) Advertise for builders — in your
club bulletin, other club bulletins, on the
announcement board in the local hobby
shops or in magazines. Spread the word
around at the field (and everywhere else
you run into R/C people) and the bread
you have put out on those waters may
well yield just the person or plane you're
looking for.

(5) There are a few commercial
houses that specialize in building to
order, although they typically have a
limited number of ready-builts on hand.
You'll find these places advertising in
RCM and other magazines; check the
classified ads too. They'll send you a
price list and description.

But finding one or more sources for a
ready-built is only part of the story. The
balance of this article deals with the
problems, possibilities and altematives
involved and makes some concrete
suggestions based on personal
experience. If you haven't guessed it,
I'm one of those who buys most of my
R/C models. Although | have probably
built adozen or so kits, earlyon | leared
that ! just didn't have the proper skills for
its kind of good building that is
demanded when you're flying pattem

ships, bipes or Stand-Off Scale planes.
Thus, I'd like to share some of the
experiences and the attendant insights |
have gained over my buying-to-fly
years.

Consider what you really want in the
way of a plane with great care. | have
found more success and satisfaction
when | have a definite plane in mind,
then simply looking around for what's
available. Let's say (as it was for me) a
Top-Flite P-47. Check your resource list
from 1 to 5 as detailed above with that
plane in mind. If no one has one at hand,
then focus on finding someone to build
for you.

Beyond selecting the plane (perhaps
with a couple of alternatives), make up
your mind as to just how far you want
your builder to go. | have found that there
are two points of construction that work
best for me. One is to contract to have
the plane roughed out. Specifically that
means completing fuselage, wings, tail
and hinging all surfaces and having all
cowl and motor mount work for my
engine. That leaves me to do the
covering, detailing, engine and gear
installation.

The other route is to contract for a
completed plane. Now the problem is,
what do we — me and my builder —
mean by completion. | mean that the
plane is to be “ready to fly", gear
installed, all covering and detail
completed, engine installed, really
ready to fly. | work this out in the
following way: | agree to supply the
complete radio (don’t forget mounting
tray, switch harness and the like), the
engine with prop and spinner, the kit, the
wheels, and my favorite Super
MonoKote covering in the colors | want.
The builder does all the work, supply
glues, using his tools and paying for the

" tank (pushrods where not supplied with

the kit), clevises, hinges and all needed
hardware. If you go this route, be certain
you lay out everything that you know he
will need. Create a list, checking off each
item because that which you don't
supply, you must reimburse the builder,
who adds these costs to the basic labor
charge. You may question the matter of
the tank. | have found most builders like

"a certain brand of tank as well as “their"

brand of engine mounting hardware,
pushrods, glues and the like; it's best to
have him buy and you pay.
Furthermore, and this somewhat
controversial, | suggest that you and
your builder agree that he or some
special friend of his who is a super good
R/C pilot fly the plane for a couple of
test flights as part of the deal. Now of
course you're going to ask, and who
pays if it crashes? My response is, the
contracting buyer does. Look at it this
way; you are supplying the major
“ingredients” and you are supposed to
be certain they are right — the radio, the
engine, the kit. Assuming the builder is
as good as your judgement says he is,

he is going to build it right. He will also
have enough of an investment of time
and love not to want it to crash, so you
can bet he will fly it with greatest care or
find someone who will. Consider also
the fact that if he doesn’t do the trim
flights, you have to, without the intimate
knowledge of the plane gained from
building it and that added information
that every good builder carries — he
knows how he builds, so he can sense
what's happening a lot better than you
can. Besides, if the engine or radio is
defective and cause a loss, you would
have lost the plane anyway. For what it's
worth, | have gone this “you test fly it
after youbuild it” route and it has worked
out beautifully for both parties; the
builder gets the pleasure of flying or
watching the plane fly. You get the
satisfaction of knowing it will fly, has
flown, is trimmed out and is really ready
to go.

I have found that my greatest success
and satisfaction has come from having a
plane built that | know intimately through
having built one myself. In that way, 1
know what | want in better detail, such as
small modifications of the kit (beef up the
landing gear area) or the kind of detailing
| want. Also be certain you have
specified such building aspects as
whether you want the charging cord inor
mounted through the fuselage, as well
as whether there will be flaps, etc.

It is recommended that you enter into
a simple letter agreement about the
building; putting it in writing avoids
conflict or misunderstanding. Spell out
what you supply, what the builder
supplies, how long it is to take and what
payment the builder is to receive. | have
done this with every purchase and never
had a disagreement.

Now how do you know this is the
builder for you, or, put another way, how
do you know which one is for you,
because often you have more than one
available. Here are some guidelines that
may help:

(1) Get some idea of building
experience; how many years and with
what type of aircraft.

(2) If the builder has buiit that
particular kit, you will more likely get a
better product; in any event, geta builder
who has successfully built and flown the
kind of model you want.

(3) Is the builder able to handle the
operating features you want — flaps,
retracts, etc.? Remember also to expect
to pay more for these features.

(4) Get pictures of completed models
if you're working by phone or by letter.

(5) If you can visit with the builder,
examine his building; look for pride of
workmanship. | have found that a great
deal can be learned just by visiting a
builder's workshop.

(6) Get an idea of how he handles
such matters as pushrod installation,
surface hinging and weight and balance

to page 147
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Note that the leading and trailing
edges are tapered and the center
sections of the wing (3/8" x 3/4"} leading
edge has a triangular shape with the tip
cut off. This leading edge must also be
slotted to accommodate W3 and W4.
The trailing center section, consisting of
the 1/4" x 1/2" balsa strip, and the
3/4" x 3/8" hardwood wing bolt mount
are placed after the two wing sections
are joined. The skeleton photo is
incorrect on this point.

After both wing sections have been
framed up and are dry, they are joined
with a dihedral of 13 at each wing tip.
Atfter dry, the trailing edge for the center
section (1/4" x 1/2") is cemented. This
balsa piece goes straight across the two
wing sections. The photo showing the
frame up of one section is in error here,
but subsequent photos show the proper
installation. It was discovered that this
made the area stronger and easier to
work with, and was altered from the
original design. Unfortunately, | could
not alter the photo. .

Now the hardwood mounting block
(3/4" x 3/8") is positioned with epoxy.

The plywood braces are now
cemented. You won't find these on the
plans. A piece of 3/32" plywood is cut to
the proper width, placed against the top
and bottom spars where it is to be
attached, and a pencil line is drawn, and
the proper cuts are made. The reason
that | did it this way, is that it is very
accurate and a slight variation in the
amount of the dihedral won't lead to
complications with the sheeting. The
3/32" balsa strips at the end of W11A
and W11B are not placed at this time,
nor is the 1/4” plywood firewall, nor the
foam wing tips. The top of the wing is
now sheeted with 3/32" balsa
completely and also the leading edge
segment (from the leading edge to the
halfway mark in the 3/8” x 1/4" spar) of
the bottom of the wing. When dry, shape
and sand the leading edges. Remember
that the center section of the leading
edge is flat with a 20 degree slant inward
(see fuselage wing cut-out).

The stationary section, between the
two flaps, is made out of 3/8" balsa
sheet. Before cementing, bend the
prongs of the control horn to conform
with the plans, and install. The 3/8"
balsa is then relieved for the horn
operation, and cemented. This will
appear to be weak, but after the nacelles
are attached, micro-balloon filler
completed for contour, and resin and
cloth placed, they will be very strong.

The bellcranks and their plywood
bases are installed next. Juggle the
position of the belicranks so that the
1/16" piano wire pushrods don't
interfere with each other. The plywood
base with the flap and motor bellcranks
can also be slid front or back to help in
alleviating congestion. Now the planking
of the bottom of the wing can be
completed.
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The flaps are made from 3/8" balsa
with a piece of 3/8" x.-112" tapered
trailing edge glued to it. The flaps are
installed temporarily and both the flaps
and center section are shaped to
conform to the top and bottom shape of
the wing. The flaps hinge at the upper
1/4th of the flap and the bottom 3/4th is
slanted back to accommodate the
downward flap movement.

The ailerons are installed next, and
shaped. When this is done, the flaps are
set in full up position, the aileron in
neutral position, and the 3/32" balsa
strips are cemented to the W11's and,
when set, are shaped to conform to the
wing and aileron shape. By doing this,
the foam is not left standing out from the
body of the wing unsupported.

The foam tips are now added and
contoured, and the wing is ready for the
finishing of the nacelles.

Firewall: The firewall FW1 consists of
a 1/4” plywood plate cemented to the
leading edge of the wing, W3, W4, and
backed by two 3/8" square motor mount
stock. The W3 and W4 ribs are already
set up so that the firewall has a 3 degree
downward tilt. The leading edge of the
wing must be sanded so as to continue
the line of the contour set up by these
ribs so that the firewall sits flush with no
gaps between the leading edges of W3,
W4, and the leading edge of the wing.
After this is cemented with epoxy, the
hardwood motor mount material is
placed as shown on the plans to
reinforce the firewall. At this time, add
the 1/4” former FW3 to the back end of
the ribs W3 and W4, and the 1/4" former
FW2 to the firewall with epoxy.

Nacelles: We are now ready to put
the foam on the nacelles. Start at the top
of the wing and tape a sheet (| used
double sided Scotch Tape) of
sandpaper (medium garnet) to the wing.
The sandpaper should be wider and
longer than the finished foam part. Now
take a block of foam which has been cut
just a little longer than will be needed
and, keeping the front of the foam block
against the top back of FW1, rub the
foam block back and forth (from wing tip
1o wing root), and after a minute or two
you will have the foam block contoured
on the bottom so that it will fit closely on
the wing after the sandpaper is
removed. The foam is now contoured
from firewall to tip, and cemented to the
top of the wing and finished with 100 grit
sandpaper.

The sides of the nacelles are now
foamed and contoured. In this case, the
sides are glued on first and then sanded
to shape in the same manner as the
fuselage described later. The back
section is made by gluing two foam
blocks together to get a wide enough
slab, rough contoured to fit FW3, the
bottom of the wing and center section
between the flaps, and cut out to allow
the flap horn to operate freely. The
section is now cemented in place, and

contoured.

The wing, flaps, ailerons, and nacelles
are now glassed with 2 ounce cloth and
sanded lightly.

Access Hatches To Fuel Tank and
Landing Gear: Two strips of 3/32”
plywood 1/2" wide are cut to run along
the inside of the Ply-lite nacelle side.
They are cut to fit between the motor
mount material backing the firewall and
the former FW3. They are also
positioned so that 1/4” of the strip is
above the nacelle side and 1/4" below
the side. The three 1/4" square balsa
cross pieces are now glued to the
plywood strips, firmly holding the strips
to the Ply-lite sides. The 5/16" square
balsa strips are now laid on the foam and
plywood edge of the nacelle opening
and against the plywood strip, with the
ends of the 5/16" square balsa touching
FW1 and FW3 and cemented to the
3/32" plywood strips only. When dry,
the 5/16" square balsa is sanded to
conform to the contour of FW1, FW3,
and the glassed foam sides.

A foam block is now added to the
assembly. It is glued to the contoured
5/16” square rails, and the 1/4” square
braces only, and is contoured to match
FW1, FW3, and the 5/16" square sides,
and the nacelle contour of the plans.
When the hatches are finished, they are
removed from the nacelle and a sheet of
Saran Wrap is placed over the access
area, up the inside of the walls formed by
FW1 and FW3, over the top of FW1 and
FW3 smoothly, and extended well over
the finished foam and Ply-lite sides of
the nacelle. The hatch is now replaced
on the nacelle and we are ready to glass
the hatch without bonding the hatch to
the nacelle, thanks to the Saran Wrap.

The hatch is glassed with 8 ounce
cloth and Sig finishing resin. The cloth is
extended over the edges of both 1/4"
plywood formers (FW1 and FW3). This
is the area where the sheet metal screws
are used to attach the hatch to the
nacelle. After the resin has set, a slurry
of finishing resin and micro-balloons is
mixed and this is trowled over the hatch.
When set, the hatch is sanded to
contour, and removed from the nacelle.

Fuel Fillers: There are commercially
available fuel fillers on the market, but |
prefer to make my own because it is
easier to control the size, position, and
length of various parts. Brass tubes of
1/8" outside diameter are used and are
cut to a length that will leave 3/8" of the
tubes sticking out on both sides of the
foam Ply-lite nacelle wall. A flat piece of
brass sheet 1/32" thick is cut to
3/8" x 3/4" square and two 1/8" holes
are drilled in it (see photo). The brass
plate will be cemented with epoxy
against the Ply-lite side of the nacelle
(wing tip side), so pasition the tubes in
the brass plate so they will stick out the
required 3/8". The tubes are then
soldered to the brass plate, installed
through 1/8” holes drilled through the



foam Ply-lite wall, and cemented. Make
sure the filler assembly will be
positioned below the tank (when the
wing is upright) and both the air relief
tubes in the tank end 1/16" or more
below the top wall of the tank. During the
flight, this arrangement will lose some
fuel from the tanks on maneuvers that tip
the nacelle downward, but | have never
found this to be a problem. If it worries
you, however, a cap for one of the tubes
can be fashioned, using a short length of
neoprene fuel line, over one tube (after
filling the tank with fuel) which has one
end crimped shut and sealed with Zap.

Landing Gear: The landing gear Is
bent from 5/32" piano wire, and is held in
the landing gear rails with three metal
straps and screws. The center of the
wheel should be even with the leading
edge of the outside wing panel, and the
wheels tipped slightly inward to facilitate
ground handling. Slots are cut in the
hatch covering to accommodate the
5/32" wire. Make sure that the slots are
long enough to allow for the backward
movement of the landing gear on
landing, and wide enough to allow the
hatch to be slipped on and off the landing
gear.

Cowl: The following is a step by step
procedure that | worked out. After
reading it, you can decide if it is better
than the one you have used before.
Since the firewall and engine are tilted
down 3 degrees, 1 wanted the front of the
cowl to do the same so that the spinner
will have an equal gap between it and
the FW4 plywocd part. To accomplish
this, and to also make sure that the
engine shaft is centered in the opening,
a 4" piece of 3/8" x 1/2" of balsa was
used, along with a 1/2" thick piece of
scrap balsa which has a square
3/8" x 1/2" hole cut in it. This piece is
centered on the center shaft line an FW1
and spot glued to FW1 with a drop of
Zap. The 4" piece of 3/8" x 1/2" balsa is
cemented on FW4 so that the center of
the 4" piece is on the center of FW4 and
is perpendicular to FW4.

Two foam blocks (that are 2" thick) are
glued together to form a 4" thick block,
and a hole is cut through it so that the 4"
balsa piece will go through it and
relieved so that it will fit flush against
FW1. Now the FW4 is cemented to the
foam block and, when dry, the assembly
is fitted to the scrap block on FW1 and
the foam is contoured to shape. Note
that on the photo, | got carried away with
the glue on the foam and now | have a
rubbery flash between the two foam
pieces to deal with.

After the sanding is completed on the
foam, the foam and FW4 section is
removed from FW1 and the piece is now
glassed with 8 ounce cloth and, when
dry, with resin and micro-balloon slurry,
and sanded. The opening on FW4 is
accomplished by drilling a 1/4" hole in
FW4 and finishing the cut-out with a
saber saw. The foam is now scraped

out, the scrap block on FW1 is knocked
off, and the cowl is finished.

As you are undoubtedly aware, we
have produced a cowl that is not the
required 4” long but 4% long. The extra
1/4" fits over FW1 to accept the sheet

‘metal screws. Part of the 1/4" lip is cut

away (at the bottom) where FW2 takes
over for anchoring the cowl, while the
remainder of FW1 on the bottom is used
to secure the front of the hatch, with
sheet metal screws.

Engines: As you have noted, |
elected to install my engines upright
instead of inverted. | realize that an
inverted installation would have given
me a cleaner silhouette on the plane,
and if you decide 1o invert your engines,
be my guest, but before you do, read the
next paragraph carefully.

The name of the game in twin engine
aircraft, is engine refiability. Unless both
engines accelerate at about the same
rate, take-offs wili be a wild ride,
especially with a tail dragger like the
Mosquito, since the plane will turn into
the slower running engine. Actually it is
almost impossible to taxi this plane with
only one engine running. While in fiight,
if one engine quits, a twin will spin into
the dead engine. The correcting
procedure for this is to cut the throttle
back to idle, correct with rudder and
aileron, give it a little throttle, re-comect,
and get it landed as quick as possible. Of
course to do this, you need time which
means height. Low flying can be
dangerous to your twin.

Who needs it!

Even if you get it back down in one
piece, the chest pains last for a while. In
short, my engines (Enya .40's) are much
more reliable upright than inverted. The
choice is yours.

Fuselage: Cut out both sides and
formers F2 through F6 out of Sig Ply-lite,
and former F1 out of 1/4” plywood. The
F1 former will be placed under a lot of
stress whep putting the framework
together, and some of the areas of F1
are too thin for Ply-lite to hold.

Start by cementing F2 and F3 in place
with epoxy. After dry, formers F4, F5,
and F6 are cemented. When gverything
is dry, squeeze the front of the sides
together and epoxy F1 in place.

The sides are now ready for foaming.
By pressing the framework against the
foam sheet, indentations will appear in
the foam and give you lines to cut the
foam out with. Since the foam we are
using is 2" thick, and the sides are less
than 1" thick, slice the cut-out sections of
foam in half with a bread knife, and you
will have made both sides of the section
at the same time. Use any cement that
you want to use to giue the foam on the
Ply-lite. § found that Sig Contact Cement
held very well and accelerated
construction. There is one precaution
when using any cement on the foam,
and that is, again, to keep it off the
finished sanding line. Make sure the

foam ends 1/8" below the wing saddle
area, and that the Ply-lite saddle area
canforms to the finished wing area. This
is where the 1/8" balsa will be laminated
to add strength to the wing saddle. The
rest of the foam sides are finished flush
with the edges of the plywood. When
sanding the foam to contour, the edges
of the formers are used to give
landmarks to the contour. Sand
carefully! The foam, as previously
stated, sands quickly, and it is easy to
leave the formers standing out like ribs
on a starved horse.

The top and bottom sections of foam
are added next, with the exception of the
area hetween F5 and F6 and, of course,
the cabin area. The nose section can
now be made. This sectionis solid and is
made by cementing two 2" slabs of foam
together. ’

The base of the rudder section is
made from a block of balsa, and afteritis
contoured, it is cemented to the plywood
sides along with the foam sides. Note
that this block extends 1/4" inside the
Ply-lite side, and extends from F5 to just
the end of the stationary section of the
rudder. The remainder of the area
between F5 and F6 is filled in with foam
to cut weight. This plane has a short
nose moment when compared to the tail
moment. An ounce of weight saved on
the tail of this plane will alleviate a 5
ounce counterweight at thg nose. So
keep it light. More on this later.

Vertical Stabilizer: The construction
of the vertical stab is fairly
straightforward. The ribs are made from
3/32" x 1/2" strips of balsa and are
contoured after being installed in the
grooves cut in the leading and trailing
edges.

The stab tapers from a rounded
leading edge to a height of contour about
2/5ths or 40% back from the leading
edge to the 1/4” thickness of the trailing
edge. The stab also tapers from the
base to the tip, ending at the tip at 1/8"
thickness at the leading and trailing
edges. The outline of the base is shown
on the plans.

‘After the leading and trailing edges
are tapered, the ribs are cemented and
coptoured. The 1/16" sheeting is added
and, after dry, a 3/32" capstrip is
cemented to the top of the stab and
sanded to contour after dry. The base of
the stab is left open, and is cemented
with epoxy to the balsa block on the
fuselage.

Horizontal Stabilizer: Only two
things to menticn here. The 3/32” balsa
capstrips at the ends of the stab are
placed after the sheetingis finished, and
contoured to shape as was done In the
vertical stab, and the elevator horn is

‘installed off-center as shown in the

plans. The hom is much too long to be
accommodated by the fuselage contour,
andis cut off after the first hole. Save the
leftover piece. It will be used for the

text to page 141
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going into a lot of detail, let me just say
that an antenna is affected by its position
relative to its ground plane. The ground
plane might be the earth itself, or metal
rods layed in the earth as in the case of
commercial broadcast antennas, or a
car body as in the case of mobile
antennas. Good practice says you tune
the antenna with this ground plane in
place. Normally our receivers are tuned
with no metal near the antennas. Fred's
landing gear probably upset the antenna
tubing and probably with a little luck,
grounding it improved the situation. If
you are having problems, it is not a bad
idea to try to tune your receiver antenna
coil after the radio is installed in your
airplane. In the early days of RC, and
even proportional, this was standard
procedure. However, my experience
says that with modern day equipment
you shouldn’t have to worry about this
potential problem.
L 2

Battery Cycling
Dear Jim,
" I have a question I'm sure you have
been asked before concerning the
cycling of nicad batteries. | have an
M.R.C. 765 and a 5 and 7 channel Kratt.
M.R.C. recommends cycling, saying it's
good for the batteries, Kraft on the other
hand says it's not. I've just purchased a
Power Pacer to cycle my nicads. |
would hate to think | threw away $50.00
for nothing. Jim, 1 hope you can solve
my problem one way or ancther. Is
cycling good or bad? Also will it hurt fast
rate batteries in the Kraft to be slow
charged by the Power Pacer?

Let me know what your opinion is on
cycling. | would appreciate any help
you could give me and thank you for
your help.

Thomas Duesler
Cobleskill, N.Y.

I don't know what the Power Pacer
instructions recommend, but if it is like
the old Flite Life, it recommends cycling
after every flying session. This |
definitely think is a mistake. |
recommend cycling once every couple
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of months at the most. | would agree with
M.R.C. that this is good for the batteries,
but 1 would agree with Kraft that more
frequent cycling can actually be bad for
the cells.

The slow rate will not harm the Kraft
batteries, however, we have seen cases
where these cells would not take a slow
charge after they have been deep
discharged. This probably indicates
internal shorts in the cells which make
them marginal, so you shouldn't be
using them anyway. Don't throw away
the Power Pacer but don't use it too
often.

4
ESV Use
Dear Jim,

Referring to J. Sepulveda of Mexico
(letter in June 78 issue) about EK ESV, |
suggest he do the same as | on my two
EK systems. :

All that he needs is a charging plug
(same as on the EK switch harness, but
with 3 wires instead of two) available
from EK.

Here is a wiring diagram as he asks
for; adequate text not needed. Using
the ESV as shown on the diagram
permits checking one pack at a time,
same as he checks his flight pack
batteries.

Jacques LaLiberte
Quebec, Canada

H]

TV CHEATER
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L 2
Gel-Cell Charging
Dear Mr. Oddino,

In reference to your April column,
concerning overcharging lead-acid
and gel cell batteries, | am sending a
partial schematic of my power panel. |
am using a 12v gel cell and a 2v gel cell
with the manufacturer’s supplied
chargers. I've installed a 47 ohm
resistor shunted by a switch in the 12v
charger lead and likewise a 10 ohm
resistor in the 2v charger lead. This
drops the final charge rates to 15ma
and 33ma respectively.

After a flying session, | close the
switches and charge at normal rates for
two to four hours. Then | open the
switches and trickle charge for a day or
two. During winter months when the
batteries are not used, | trickle charge
them for 3 or 4 days about once a
month.

The trickle charge rates are arbitrary.
From experience | found that an 80ah
automotive battery will stay fully
charged without cooking with a 60 to
80ma trickle. I, therefore, chose
somewhat lower rates for the lower
capacity gel cells, which | believe
would allow continuous charging
without overcharging.

I measured the back leakage through
the 12v charger at 1 micro amp and

=15 MA SWITCH OPEN
= 500 MA MAX — SWITCH CLOSED

1/2 A FUSE

2V CHARGER
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nothing measurable on the 2v charger,
so | have permanently attached the
chargers to the batteries. This takes a
little of the work out of recharging after a
flying session.
Sincerely,
David P. Lake
Stowe, Penn.
Sounds like a good approach to me,
although it requires a little’ effort and
could be disastrous if you forgot itin high
rate for a day or two. You could add a
timer to prevent this | guess.
While on the subject of gel cells:

Dear Mr. Oddino,

! find your column very interesting
and informative. | wish to thank you for a
very fine job. | have read your column in
the July issue of RCM on the charging
techniques of 12 volt gel cells. It would
much be appreciated if you could give
me any information on the charging of 8
volt gel cells with an amp/hr. rating of
26.

Sincerely,
Frank Ackerman
Ontario, Canada

The information in the July issue can
be applied to any gel cell battery. Your
8v battery is made up of 4 cells,
nominally 2 volts each. You would set
your charger output voltageto 2.3 x4 =
9.2 volts. The current limiting properties
of the integrated circuit regulators
shown will be acceptable for your 2.6
amp/hr. battery. '

L 2
Multiple Airborne Sets
Dear Jim Oddino,

! am a new modeler and am looking
for the perfect situation, which | think is
to have one transmitter and in the
planes, boats, etc., have a receiver and
battery and the number of servos
needed.

For example, 1 radio (mine is 72.400
MHz) and have 3 different planes with
the complete package in the planes and
have the radio compatible with ail of the
packages. Question: Is there any way of
doing this and if so, how much will it
cost, how reliable is it, etc.? Please let
me know!

Kevin Sheldon
Helena, Montana

I don'tknow if it is the perfect situation,
but what you ask for is quite common
practice. Many modelers have more
than one airborne system tuned to the
same transmitter. In fact, with many of
the new plug-in module receivers, the
additional receivers don't require tuning
}o your transmitter. Just plug it in and go

ly.

Almost all manufacturers sell airborne
sets individually, without transmitters,
and many sell components, such as
receivers, servos, batteries, and switch
harnesses individually. Receivers are
$50.00 to $100.00 and servos $30.00 to
$50.00, depending on manufacturer.
Battery packs run about $17.00 and
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switch harnesses about $5.00.

The additional systems should be just
as reliable as the original system. There
is no compromise.

On the negative side, if your
transmitter quits, you can't fly or sail
anything until you get it fixed. You might
also want to adjust all the trims for one
plane and not disturb them. This is
impossible if you are going to use the
same transmitter for more than one
plane.

*
Information
Transmission Techniques

Mr. Dan Hoffman of Springfield,
Penn., tacked the following message on
a recent letter:

Some quiet day when you are
scratching around for some subject
matter, how about your views on the
advantages of a “cw’ modulated
“locked in” xmtr. with the present state
of the art digital program at audio Hz?
Then we will have come full circle from
the old Puise Tone only far better. Oh
well, | just had to ask that one.

Sounds like Dan remembers the early
progression of RC systems. The very
early systems used what was called
“cw" for carrier wave. The pilot merely
keyed the transmitter on for short pulses
with a simple push button. The
transmitter was off most of the time with
no RF going to the receiver.

This left the receiver open to any
interference that might be present, and
at that time with super regenerative
receivers being used, anything close to
your frequency got in. Somebody came
up with the idea of leaving the carrier on
continuously and modulating it with an
audio tone which would be keyed on by
the pilot when he wanted to send a

command. This proved to be a much .

more interference free system. Later,
multiple tones were added for
muiti-channel with tuned reeds and
tuned filters used to decode them.

Our present day systems are very
similar to the early “cw"” systems, in that
we simply turn the carrier on and off.
There is a big difference, though, in that
we turn it off for very short pericds and
our receivers have automatic gain
control (AGC). The AGC essentially
makes our receivers less sensitive to
interference as long as it is receiving the
transmitter carrier. It has a time constant
that holds it in this less sensitive
condition during the short periods that
we pulse the transmitter off.

Dan's idea of using a tone with our
digital pulse train is not a bad one, and
I'm sure every manufacturer has
considered this approach. There is a
basic problem however. We now have
and want proportional control with super
resolution. We want to detect changes in
pulse width down around ten
microseconds. To do this, we would
need a much higher frequency tone, in
fact one that would make the systems

illegal. Perhaps in the future, if and when
we can get some high frequency
channel assignments such as 400 or
900 MHz, the FCC will allow wider
bandwidth and this scheme could be
used. Picture a club transmitter that
everyone plugged into with their private
“tone.” Everyone would fly on the same
RF frequency, but each guy’'s model
would only respond to his tone.
4

Six Meter
Frequency Allocation
Dear Jim,

1 am in the process of combining two
hobbies, Amateur Radio and R/C .
airplanes. | have come up against a
dead-end and thought you might be
able to help out. From all the literature
and magazines | have read over the
past year, Amateur Radio licensees can
use 53.10, 53.20, 53.30, 53.40 and
63.50 MHz. My question is who set up
these particular five frequencies? And
why just these five? '

Parts 97 - F.C.C. Rules and
Regulations (Amateur radio service)
makes no reference to these
frequencies. The way | read the F.C.C.
regs, pulse position modulation is
defined as modulation type A2 which
can be used on all Amateur frequencies

‘above 50.1 MHz.

The above mentioned frequencies at
53 MHz seem like a poor choice since
Part 97.61 (b) (13) designates 52.0
through 54.0 for Amateur repeaters. Do
you know why other frequencies on 6
meters can't be used? Also 53.30 is
designated as a RACES (Radio
Amateur Emergency Service)
frequency for making initial contacts
with military units - Part 97.185 of the
F.C.C. regs.

I suspect the 53 MHz frequencies for
R/C just evolved by convention. Was
this worked out by R/C equipment
suppliers and the Academy of Mode!
Aeronautics? Any light you could shed
on the subject would be appreciated.

Best regards,
Andy Felix
Silver Spring, MD.

Welcome to RC Andy. | think you will
find it very rewarding. To set the record
straight, Amateur’s can use other 50 to
54 MHz frequencies. The spot
frequencies you mentioned are strictly
recommended. I'm not sure who set
them up originally, but | suspect that it
was worked out with the manufacturers
and AMA as you suggested. However,
they represent a good choice for the
following reasons: First, most ham
activity is on the low end of the band.
Most Amateurs don't want to make their
neighbors mad by interferring with
Channel 2 which is 54 to' 60 MHz. Also
the people who attempt to govern the
repeater activity have honored “our” RC
frquencies. This doesn't say someone
can't use the RC frequencies for

to page 102












CORSAIR CONVERSION

F2G-1 HAS STANDARD

F4U CORSAIR FiN AND RUDDER —
2OUND CROss.secrion | F2G-2 HAS ADDED SECTION (GRAY TONE). —
—
et /
= i Ve
x Fau
SEAM UNE (10 SEAM LNE
TYPICAL
e CROSS-SECTION

F2G IDENTICAL FROM SEAM LINE DOWN CHANGE

Brian Taylor — F4U-1, 61%2" span,
engine size not available butis cbviously
about .60 size. Plans, $9.95, Cowl
$9.00, Canopy $3.50. All of the above
plans are available from Bob Holman
Plans, P.O. Box 741-SM, San
Bernardino, Calif. 92404.

Al of the above designs have built-up
balsa construction. There is also at least
one Japanese kit of the Corsair. In
addition, | hear rumors of a Top Flite kit
tobe available in the Fall and a 1/4 scale
biggie in the works by anather company.

For something out of the rut, why not
convert a standard Corsair kit 1o an
F2G? As can be seen from the
accompanying sketch — there is a lot of
Corsair left in the F2G. If the major seam
lines (and there are some
disagreements between 3-view artists
about the seam lines) were not
obviously used in design of the kit, you
can add them and re-design the
structure accordingly. The major job will
be reshaping the turile deck. Re-draw

the cross sections on tracing paper, ina

pile, one on top of the other so you can
see the contours of the formers
progressively. One of Sig's World War Il
bubble canopies should fit any of the kit
sizes listed. The nose reshaping will not
be hard, since | would recommend
splicing in blocks of balsa and carving
the new shape (and not just because this
is easier than plotting formers — and it
is). The fact that Corsair builders (be
they F2G or F4U) must face is that the
model is going to be tail heavy. Not
maybe — will be! So go easy on tail
parts and anything goes in the nose.
One of the major reshapings necessary
for the F2G is carving depressions inthe
sides just behind the cowl for exhaust
stacks at a point where the F4U is clean

skinned. The blocks will give you wood
to shape the fuselage into the new round
cowl. Incidentally, Jane’s All The Worlds
Aircraft — 1947, says the F4U and the
F2G are within aninch of being the same
length.

In the DCRC newsletter, Steve
Winzer relates the story of Stan Mack's
Corsair which needed 3 pounds of lead
in the nose. Designed for a .40, he used
a .60 and the model flew well until the
landing. This was at high speed because
of the weight increase from the
balancing lead and the Corsair nosed
over into a bouncing cartwhee! across
the field, breaking the nose off first and
then the tail. Steve commented that
maybe Stan could lighten the tail in
repairing the model. I'm all for havingthe
C.G. correctly located and even a little
forward on test flights, but 3 Ibs. seems
like a lot. A nose heavy tail dragger is
going to want to go head over heels on
touch-down and even try it on take-off.
Still - - - don't fly tail heavy. | remember
what happened to Bob Karlsson's
Corsair at the Glenview Nats when his
nose weight fell off in the air. The model
immediately became unmanageable
and splattered itself. But | digress — and
I'm not trying to scare anyone out of a
Corsair. Just be sure to build the tail light
and fasten the nose weight in
permanently. I've seen Corsairs — Jim
Bonanno's Royal kit and Karlsson’s next
Corsair come to mind — that fly
perfectly.

Here is a list of sources for material
that will help in converting an F4U to an
F2G or just.provide interesting reading
material for historical buffs and
collectors:

MA Plan #25 — Goodyear F2G-1
and F2G-2 3-views. 1/48th scale. $1.00

plus .40 cents postage. Miniature
Aircraft, Box 26331, Indianapolis, Ind.
46226.

Model Airplane News — April 1958.
1 page 3-view. Shows conversions and
color schemes of Cook Cleland’s F2G's
flown in the Thompson Trophy Race.

U.S. Navy and Marine Corps
Fighters — by William Green and
Gordon Swanborough. From the World
War |l Fact File Series. Published by
Arco and available from most -aviation
book dealers. Photos and drawings
showing the F2G-1 and F2G-2
development from the Corsair. $4.95.

Goodyear Aircraft — by Hugh Allen.
Published 1947. Out of print but
available at times from used aviation
book dealers. Photos and historical data
on F2G's.

Chance Vought F4U Corsair — by
Maloney and Feist. Part of the Aero
Series — No. 11. Available from most
aviation book dealers. Pictures of F2G's
as well as many others of the standard
Corsairs.

See a copy of aviation historical
magazines like Air Power, Wings, Air
Classics, etc. for ads of aviation book
dealers.

The National Archives (GSA),
Washington, D.C. 20408, has a number
of photos of the F2G. Upon receiving
your written request for information, they
will send you photocopies of 10 photos
in their files that answer your
specifications. (Applies to any airplane,
not just the F2G.) If you want more
photos after selecting some from the first
group of 10, they will supply another
group of 10. This is a valuable service to
the scale builder, particularly so in the
case of rare subjects like the Goodyear. |
can remember when the photos at the
Archives only cost $1.00 and the listing
was not limited to 10 per request. But
over the years the “user must bear the
cost” philosophy has steadily escalated
the prices and now an 8" x 10" glossy is
$4.65. But at least with the photocopy
listing you can see approximately what
you will get for the money and there is no
extra charge for the search service and
listing.

Here are some of their F2G photos:

72-AC-22G-46: 3/4 front closeup of
closed canopy, F2G-1.

72-AC-22G-48: Cockpit interior, F2G.

80-G-275857: Aerial view from below.

80-G-275854: Aerial view, 3/4 front,
F2G-2.

80G-275855: Front 45 degrees,
F2G-2.

80G-275860: Aerial, 3/4 rear, 45
degrees, F2G-2.

80G-275858: Aerial, 45 degrees
above, F2G-2. (The last two are good
views of the exhaust stack depressions
in the side behind the cowl and the
shape of the top intake.)

80G-275859: 3/4 front, 45 degree,
from below.

For other F2G photos, see the next












FOR WHAT IT'S WORTH
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Have you ever been frustrated waiting
for the last of your glue to run down to the
opening while you try to hold the pieces
in place? Brian J. Mork of Calumet City,
lllinois, suggests trying his idea of a
holder and it will always be ready to use.
Just drill the hole big enough to fit around
the neck of your glue bottle, per the
sketch, and then clamp, tape, orglueitto
the bottom of your work bench. Be sure
to cap the glue bottle before storing in
the holder or you'll have glue on the
floor.
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Some of the Dremel collet wrenches
are thin and irritating to use due to
having to keep them centered in the
proper place. John P. Menerick of
Elkview, W. Virginia, found a way to
correct this by gluing a square of 1/16" or
3/32" plywood over the entire end of the
wrench. Use your favorite cyanoacrylate
glue. Clamp if possible. Then, using one

of your stone grinders, contour the

plywood to the shape of the wrench.
Give the edges of the plywood a coat of
glue to “plasticise” it. Use the wrench
with the plywood down towards the body
of the Dremel. The metal part of the
wrench will stay where it should be. John
used wood on only one side but it could
be used on both. See sketch.

SHADED AREA
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Modelers who like to hold their hand
pump similar to the .M. or Royal type,
but have the Du-Bro pump, cando so as
indicated by the accompanying sketch.
This method, which was sent to us by
Richard L. Shirey of Sewickley, Penn.,”
allows the pump to be easily
disconnected and used on various fuel
containers if desired. The hook can be
used to hang the pump on your field box
or fuel can.

This suggestion from Frank Cross of
Waco, Texas, tells how he improved his
T-bar sanding block. Before applying the
sandpaper, cut notches in the handle
just above the sanding surface on each
end as shown in the sketch. Evenly form
the end of the sanding surface up into
the notch. This will prevent the end from
digging in and grooving the wood or
foam on curved or uneven surfaces.
This raised edge will work on all of your
sanding blocks. The spray adhesive
used on your foam wings works great for
attaching the paper to the sanding block
too. :
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For model boaters, one of the most
persistent problems can be sealing the
radio box lid to prevent entry of water.
The foam tape usually used has some
shortcomings. Four joints admit H20
and most of the tape soon flattens out
permanently under the pressure of the
lid screws. The ideal means of sealing is
an “0"-ring. The problem here is finding

L
o

\ SPATULA

OR PUTTY
KNIFE

the proper size and the proper material
— the "“0O"-ring must be soft enough to
compress under the plexiglas lid without
excessive pressure that could crack the
lid. Larry E. Fry of San Diego, California,
believes he has the answer: Make your
own “O"-rings out of 1/2A size surgical
rubber fuel line. Here's how:
Carefully clean all the adhesive
residue off the box edge or, if it's a new
box, wipe the resin finish coat with
acetone. Carefully measure around the
box flange using the tubing itself (this
way the radii measurements will take
care of themselves). Cut the tubing
squarely with a clean razor blade (not
an X-Acto blade). Only a razor blade is
absolutely sharp enough to cut surgical
rubber cleanly (and get all the oil off that
new razor blade before you cut). Put the
two ends of the tubing together with your
favorite cyanoacrylate adhesive (being
careful of your fingers!). Then stick the
““O"-ring down with the same
super-glue. Make sure it's aligned
properly before touching the tubing to
the box. Doing it one side at a time

makes it much easier. Not only does this.

method of waterproofing really work, but

.it has a neat, professional appearance.

And it won't deteriorate like our old
favorite weather stripping does. The salt
water model boat pond in San Diego
demands complete waterproofing and
this is the only thing that has worked for
Larry.

There is a kit of magic markers sold by
the brand name of Mr. Sketch Instant
Water Colors which includes 12 colors.

_ The Charleston Radio Control Society

uses this kit to enter the contestants
name on contest score boards in the
color of their frequency. Instant
frequency recognition! It makes it a lot
easier to spread out the crowded
frequencies and makes frequency
control more visible to the contest
director. This idea was submitted by
Kenneth A. Gulliford of Summerville,
South Carolina.










































































































































































































































































































FROM THE SHOP

from page 180/2

reacted, one with the other, forming the
irritant to Bill's eyes, throat and lungs.

If you are going to wash those fuel
soaked rags, either wash them by hand,
or in the washing machinie without the
addition of any ¢hlorine bleach. This is
simply one of those unknown hazards of
which you are normally not aware unless
someone points out the chemical
reaction. So, as the old saying goes, “to
be forewarned is to be forearmed.”

*

We feel that we should present the
following warning on hazardous
materials that we modelers use:

Mr. Don Dewey,

Enclosed is a copy of a report that
was just shown to me. Due to the fact
that most all_ of us modelers use
fibergldss resin to sofne extent, we
should be informed of the potential
hazards we are exposing ourseives to.

The contents of the accompanying
report are self-explanatory and quite
alarmlng Just stop for a minute - - - how
in_the past you have used MEKP and
resin? Do any close-calls come to
mind? Disturbing, isn't it!

Some time ago while adding catalyst
to some resin, a drop of catalyst ran
down the side of the bottle and wet thie
ends of two fingers. After stirring the
mixture | used a paper towel to w:pe off
the calalyst. Later that evening | noticed
a slight discomfort on those twa fingers
under the nhails, so 1 scrubhed them with
hot soapy water. The next morning | was
rudely awakened by, yes you guessed
it, commonly known as @ chemical burn.
For the next two days it felt like | had hot
coals under the nails of those two
fingers, and soon after, the skin under
the nails just fell away. Needless to say,
that was an uncomfortable week.

Like most of ys, | hate being
preached to about safety. We all know
the hazards of our hobby and deal with
them accordingly. But what about the
materials we use that we consider
“safe?” It's for that very reason that this
letter is being written. Until today, | was
only aware of the chemical burn
hazards of MEKP.  was a bit concerned
when | found out what else it can do
under certain conditions. In my job |
work with other strong oxidizers and
know their dangers well. But not until
today did I realize that the catalyst | use
at home is also a very powerful oxidizer
and, if not handled or stored properly,
can have disastrous results.

So before you mix that next batch of
resin, just think about that little bottle of

REBEL R/C

/V

\; » 2101 Northwest Military H|ghway
LT QL San Antonio, Texas 78213

Phone (512) 341-6712

Retait

44,95
57.95
59.95
59.95

TOP FLIGHT

RC-20 Freshman
RC-16 P-51
RC-17 P-40
RC-18 P-39
RC-19P-47
RC-15 Contender
N-2 Flite Streak
Monokote Heat Guns 2795 1899
Monokote lrons 18.95 13.75
Monokote Opaque! Transparent 3/15.00
Monokote Metallic 3/16.00
10 x 6 Super M/iPower 1219.66
Al Super M 11" Props 1219.99

Rebel

35.99
4295
42.95
42.95
7995 59.95
4595  32.16
12.95 9.49

K&B

19RIC
35RIC
35RIC
40 RIC
40 RIC wiPump
61RIC
61 RIC W/Pump

PICA

RC-1 Spittire
RC-2T-28
RC-3FW180
RC-4 Waco
RC-5 Duelist

GOLDBERG

Falcon 56 MK
Sr. Falcon
Skylark 56 MKI
Skylane 62
Junior Falcon
Ranger 42
Voodoo
Double Voodoo
C/L or RIC P-40

SIG

Skyboit

Liberty Sport
Smith Miniplane
Kadet

Colt

Kavalier

Klipper

Kiwi

BRIDI

RCM T-10
RCM T-20
RCM T-40
ACM T-60
Super Kaos 40
Super Kaos 60
Dirty Birdy (wood)
Quickest 500
Soar Bridi
UFO (glass)
Dirty Birdy

27.95
34.95
54.95
62.95
55.95
69.95
84.95
42.95
19.95
129.95
59.95

MIDWEST PRODUCTS

#122 Das Lil Stik
#128 Sweet Stik
#139 A4 2A
#801 RK.049 Fan
#803 RK 40 Fan

3298
39.95
39.95
38.95
48.95

19.95
2449
26.99
26.49
32.99

Retail

99.95
124.95

KRAFT

61RIC
61 RIC w/ipump
CALL FOR RADIO PRICES

COX-AIR TRONICS

Super Questor
Olympic I

Aquila

S-Tee

Q-Tee

Centurion w/QRC
Tee Dee .020

Tee Dee .049

Tee Dee .051

Tee Dee .09

QRC .049
Medallion .049 wiT

HOUSE OF BALSA

v2A P51

v2 A P47

v2A ME-109
V2A FW-180
v2A P-39

12 A Chipmunk
29-40 P-51

V2A Pete

SULLIVAN

#HT Standard Starter
H#HTD Deluxe Starter

SATELLITE CITY

Hot Stufi HS-1 v2 Oz.
Hot Stuff HS-2 va Oz.
Hot Stuff HS-4 2 0z.

Hot Stuft HS-5 2 Oz.

DREMEL

#245 MotoToo! kit

#271 MotoTool kit

#381 MotoTool kit

#571 MotoShop

#572 Deluxe Shop

4210 Drill Press

#219 Motor Speed
Control

#229 Router

#232 MotoFlex Tool

0S MAX

40 FSRRIC
60 FSRRIC

ROBART

MKII Super Pumper
Super Stand
Incidence Meter
Retraciable Tail Wheel
90° Rotating Retracts
Scale Wheels

COVERITE

Super 38" x 47" . 499
Super 477 x 15° .
{white) 36.50 23.99
Silkspun 38~ x 47" 7.75 4.99
Permagloss 38" x 43" 9.75 5.99
Permagloss 43" x 15' 46.18  29.99

9
40% Off

stuff you've got in your hot little hands.

Add $2.00 postage and handhing on 48 Continental States prepaid orders 25¢. deposit and $5.00 service charge on

“p p : ” Y39 tor
COD orders. Oulside 48 Continental Slates. add $10.00 for shipping. excess refunded. 5%2% sales lax required
Id Rathef .Be Flylng B 10xas residents. Prices subject to change it manulacturer's recommended retail prices change. All items subject (6
Rick Meyers

availabitity at time ol sale. VISA ahd Master Charge welcome.

Hollister, Calif.
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