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VIEWPOINT

BY DON DEWEY

By BAKICI

If we stop and think for a moment
we will realize that while some of us
go out to our flying fields to engage in
competition, many of us — and proba-
bly the majority of us — go out to the
field for outdoor recreation. Among
the things we want and need there are:
pleasant surroundings, sufficient quiet
to make it pleasant, other recreation
facilities for our non-flying families,
proper restroom facilities for our-
selves and our families, water and
cleanup facilities, and above all —
reasonably safe conditions for all.

As the competition for recreation
space continues in our increasingly off-
duty society, every new modeler
strains the existing facilities. It is not
unrealistic to expect that within five
years we may have as many as one
million persons wanting to be active in
radio control modeling. We cannot even
hope to handle that many people with
the present or projected facilities.

We should also expect that a consider-
able portion of these recreation-bent
aeromodelers are not, or will not be,
AMA members. They will only join such
organizations as they must. But — these
same persons will want to use the pub-
lic recreation space and will want to use
the allotted frequencies. Without

a reasonable degree of enforcement or
even “policing” power, the established
flying sites will simply become un-
tenable. The recent news from Memphis,
Tennessee which tells us of persons

who spent their summer “shooting
down” model aircraft with their
transmitter is enough to let us realize
that we need local enforcement
authority.

While we concern ourselves with

control of our flying sites, we should
also begin a very careful study of the
matter of those flying sites themselves.
As it now stands, individuals and clubs
go out and fend for themselves to ob-
tain sites. Again, this is really adequate
for the situation up to now, but when
radio airmodeling becomes really big-
time recreation, this method won’t
work. On the other hand the municipal,
county, state and national recreation
authorities are more than willing to
consider the various recreation needs
of the citizens of their jurisdictions —
providing someone shows them the
need. And, of course, we all know that
we still find a lot of people around who
have never heard of us.

What this all demands is — organiza-
tion. While our AMA is doing a good
job for the organization of the indivi-
duals who wish to join, they are geared
for coordinating individuals and clubs
on the competition scene. They are not
geared for the application of coordina-
tion and cooperation at the local
scene, nor to develop the rapport nec-
essary between the local modeler and
his local authorities.

We do not doubt that in time AMA
will be able to help us with the local
problem, but the point is that we are
now about five years behind on the
local political scene in competing for
recreation space and in getting the coop-
eration and assistance of the local
recreational authorities: This sort of
work takes intensive organization and
local work.

Anyone who works with the local
park, recreation and similar public insti-
tutions soon gets to recognize the fact
that these organizations want to talk to
people who are the official spokesmen

for a large portion of their jurisdic-

tion’s population. The president of a
club of 50 members just doesn’t stand
a chance against the spokesman for
five thousand families — as witness the
takeover of club flying fields by Little
League.

The inevitable conclusion of the a-
bove is that the willing workers for our
clubs must double or even triple their
club workload! They must set about
to form associations of clubs on a
municipal, county, state or regional
basis. The organizations so formed must
stand careful scrutiny as to whether
they are or are not truly representative.

Then, the official representatives
of these local associations must begin
the most intensive of public relations
and local government relations programs.
Every effort must be devoted to con-
vincing local community service clubs,
fraternal orders, and whatever other or-
ganizations that exist that aeromodeling
is in the best interest of the community.
Then, with the backing of these other
organizations, the local authorities
must have presented a plan for
action. They must not simply be sought
by supplicants. They must be presen-
ted with solutions to their problems!
Their problem, of course, is: “How
best to satisfy the recreation needs of
our community?”

The aeromodelers recreation plan
must also include specific means by
which the activity can be policed. To
leave the policing of the activity to a
local club or even association of clubs
will not do. The clubs will not be able
to cover the areas 24 hours a day and
seven days a week. Park Police Instruc-
tions, and instructions recognizable to
other authority must be issued. Notices
and regulations by appropriate author-
ity must be posted by that authority.
Club notices will be disregarded by
non-members.

So, fellow aeromodelers, let’s
get to work! We need local organiza-
tion. Let’s make local organization!
The AMA will help us. It has quite a bit
of good advice to offer right now. So,
under the AMA general banner, but
guided by our own needs, let us have
truly democratic local action and organ-
ization! ®
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@ I-M ENGINE MOUNTING TEMPLATES ONLY 29¢ each!

Handy, well-made, steel templates of crankcase and mounting hole
dimensions. It is much easier to prepare motor mounts and nose sections
using these templates than it is to use the engine itself. Also, you

can pre-build your plane using a template while awaiting hard-to-get
engines. Templates for 05 10, 15,19,35,40,40P,60, Enya 09,15,60, STG60,
Veco 61, K&B 40RR.
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JIM SIMPSON & JIM BONAR y o Pair 9% 5 per kit, 98¢

Features Exact duplicates of actual aircraft in-
knurled
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— ] quick- mounting into instrument panel.
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. = % A BRAKE ASSEMBLY
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: * MEDIUM PILOT $1.50 v P
st.atesude company, a Pamer Comet e L - RPN ) 99¢
airplane and a Classic radio system. You AT o s : i e S T &

. t wei | 49 d . i W2 T 3 ot
did the unexpected and read all the with sun visars, Combat pilot without, . Double-strut Nose
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instructions through until you 13747 scale. cable included.
completely “nderﬂ("?d then_L then I-% WOODED DELUXE EXIT WEW] 1w nalu LAnDING GEAR FOR | [NEW) 1-m swALL DOUBLE-STRUT
started assembly and installation and, GUIDES I HIGH WING PLANE  $1.25 NS GELR
now as you stand behind your craft efata LI 11" tread, lignt and strong. .15 5298 'I:
with the radio on, you move the left ] . e S F1its and other. i
stick forward or up and the carburetor || &iieafye™ 5, : Zuel] lankd. [
barrel opens. Good! You move the same ?ﬂ;‘f‘,?n;_;‘“ , AL, IR RS | ]
stick left and the rudder moves toward || feet!y detvze 1ight. —_
the left and if you hold it left and then 1-H PALR OF EXTRA LONA 1-% SPECIAL 11 0z. swort | [NEW] I-M NYLOW “NOISLESS®
push the plane it turns left. Good, good! W CONTROL HORNS CLUNK TANK CARBUR;OR ARM
- . . y- 39 air <
Now move the right stick right and hold ¢ R &
& . . EXTRA,EXTRA 1 4 ) B A3 5
it. Is the right aileron up and the left one ' The answer for Fhl ; {1 iniversal throttle
1 . m

down? Good, good, good! Move the Aies Areatar vitoe e et s Qe tte Rich oomera)

. . f ad t | e - : 7 vis, a ree
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back from the leading edge of the wing? i S ey ~
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Now, this might come as a surprise to i STe it you probably know, the derand for
M - s rea Code Pro-Line Digitals has run far a-
you “doubting thomases” who are nead of the sumply. 1t's taken
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pressure area? Heck no,Iwon’t tell you

INTERNATIONAL

which is right. Go get a book about 2604 FRANKLIN ROAD, NASHVILLE, TENN. 37204
flight and read it yourself. There is no DROP YOUR ORDER IN THE MAIL BOX, THEN JUMP BACK BECAUSE WE SHIP FAST!

3 3 S . We pay postage on all orders accompanied by check or money order. The United States Post Office
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A-B-C OUTFITS

HOBBY LOBBY's UNIQUE “PACKAGE" THAT ENABLES A B[GINNER HHD KNOWS NOTHING WHATEVER ABOUT
R/C TO FLY R/C SUCCESSFULLY A WEEK AFTER HE GETS THE PACKA

Outfit A is for the newcomer who has no local flying 1nstru:b|on available. OQutfit B is
for the newcomer who has an experienced R/Cer to help with the first flights. OQutfit C must
be flown by an experienced R/C flyer.

A1l outfits are based upon digital proportionals and Lanfer Ready-To-Fly planes, and in-
clude ALL accessories needed to complete the R/C model.

The Assembly and Flying Instruction Book is included with each Outfit. (Model Airplane
News says: "Best instruction book we have seen in a long time...no question left unanswered.”)

Write Hobby Lobby today and ask for information about the Gutfit s) that interests you.

SKYGLASS
FIBERGLASS
and FOAM
KITS $39.50
each

S‘;UN FLI IV

QUICK FLI 111 TWISTER LONG MIDGET

SUPERTIGRE VENTURI-TYPE no-power-
loss MUFFLERS $9.98
Extraordinary workmanship and
design. To fit ST engines

JOE BRIDI'S PP
KAOS KIT
$42.50

‘\ hottest new contest k
SILENCE-AIRE  MUFFLERS $12.95 pattern ship

To fit: 0S5 40,50,
58,60, Merco 49,61,

5T‘40.45.5].5ﬁ.60. KAVM{SE’M;E;URETDRS
G60, Veco 60, Enya '

60, Webra 61. To fit: 05 19,30,40,
50,58,60, Merco 35,

A-JUSTO-JIG $35.00

PERRY CARBURETORS
511.95

49,61, ST 19,23,29,
35,40,45,51,60,G60F,
G71F, Enya 45BB, 60,
j| Rossi, Veco 45,61,

K&B 40F,R, Webra 60.

DU DRO KWIK-ROD, NY-STEEL
PUSH ROD 49

To fit: 05 60, Webrajw
60, Enya 60, Yeco 50
61, 5T-56,60, G6O.

HOBBY LOBBY’S 1970 GLIDERS

BJORN 86" span  $25.00 CIRRUS 118" span $45.95 EMIR 115" span $42.50

F AEROPICCOLA ELECTRIC BRAXE
A I-. KAVAN
| DEVCON $5.95 each S i

i
Strongest acting. ~ Quick '
$ 5 MINUTE ensiegt to in- ! -~ LINKS -
¢ EPOXY stall electric g B0 —_—
. brake, Can't ’
j S2.28 twist on axle. \ fw 10 for $2.50
4 KAVA!
HOBBY LOBBY SPECIAL DOPING BRUSH §1.95 . 1
1" width sable brush that won't m-:f- FUEL
shed or leave brush marks.Made only i -

for Hobby Lobby to very high standardec

- : : FILTERS
- 5 for $1.99

INTERNATIONAL

2604 FRANKLIN ROAD, NASHVILLE, TENN. 37204

Secondly, besides not understanding
how their planes fly it is just as easy, or
sometimes more so, for a modeler in a
remote part of the world to get a pilots
help than for you in the good old USA
to do so. As a matter of fact, the guy in
equatorial Africa may have gotten
where he is by plane only. No matter!
The important thing is before you fly
know how your bird works. We would
gladly paraphrase any of the great
books already written on the subject
but would rather write about some
things which are not yet in print, so on
we go.

You must pick your flying site. The
ideal site is an abandoned airport or
runway, roadway, or otherwise smooth,
preferably paved (so your prop doesn’t
throw rocks) flat area, free from ob-
structions!" Unfortunately what we
generally settle for is much less than
that. You must consider the wind and,
if at all possible, at least.the approach

‘and departure ends of your runway

must be free of hazards. Know why we
didn’t say obstacles? Well do you know
what a ‘klong’ is? OK, it’s a word used in
Thailand to indicate a dirty, fast-run-
ning, wide, deep canal sometimes
bordered with jungle, snakes, insects,
etc. The place provided for model flying
a U-Tapao Airfield on the Gulf of Siam
is bordered on three sides by such a
hazard! Then for sport the fourth side
has a sign, two sets of bleachers, and a
bunch of trees as obstacles which stick
way up in the air and have a magnetic
attraction for all beginners and most
experts’ planes! The klong was entirely
below the level of the field but, never-
theless, it claimed two airplanes in less
than two months! So pick yoursite with
the idea in mind that you may have to
go a ways to retrieve your wandering
bird.

When you find a site and your plane
is ready you will find that the closer you
get to takeoff time the more nervous
and upset you become. This condition
would be natural if everyone was affect-
ed by it. Some people are as cool as
cucumbers at this stage. It took me
fifteen years to discover the secret.
They are either rich enough that 500
dollars doesn’t mean anything to them
or they don’t give a damn! If you are
still nervous, or feel the pressure of a
possible loss of your investment, you
must either forget about its material
value or become as methodical and
infallable as NASA because the odds are
as great against you as they were against
the Apollo Mission! Either way, you
must remember that any pressure or
(continued on page 56)
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Thanks Chief! Chuck Cunningham and
Pat Crews view the remains of a

‘Miss Bikini’ after a flight by RCM’'S
Editor.

As you read this issue of RCM,
Spring is beginning to be felt all over the
country. With the coming of Spring the
thoughts of many winter locked fliers
begin to center more and more on
getting out to the flying field for that
first flight. Perhaps all Winter has been
spent deep in the cellar working on that
new bird, and getting it ready for it’s
first journey into the wild blue. The
aircraft may be ready, but is the pilot?

Most of us that labor at the type-
writer each month for good old RCM,
and Unkie Donnie, live in the warmer
parts of the country and most of us can
get to fly almost all year around. Sure,
we're lucky, and spoiled too for that
matter. It’s easy to chalk up a lot of
experience, and flying time when you
can look forward to almost every week-
end being passable enough to fly. This
morning, as I write this column, it is
early January and the country has been
gripped in a “deep freeze” for the past
two weeks; but this morning the hold
has been broken, the sun is shining, and
the temperature is to move to near
seventy by midafternoon. So what if
the Super Bowl is on, spectating in front
of the tube can’t equal the joy of

R/C MODELER MAGAZINE

chasing a radio controlled aircraft about
the sky. Doing is a lot more fun than
just watching. My stable of aircraft has
not grown during the past year as [
wished, not due to crashes, but simply
due to not having enough time to design
and build all of the aircraft that I have
stuck away in the back of my mind.
But, with a reasonable stable of well
proven aircraft, expectations are always
good that when I do get out to fly the
time will be spent in flying, and not in
tinkering. Which, by the way, brings me
to the subject of this diatribe. It’s more
fun to fly than to spectate, be it looking
at the boob tube, or standing on the
other side of the fence watching some-
one else fly. If you’ve had all winter to
get ready for a spring and summer of
flying, are you really ready?

I was reading in one of the northern
newsletters the other day about some
poor chap that had taken a year to
complete a Senior Falcon. Something
happened to it, the newsletter didn’t
say just what, and now he had just five
months to get something ready for the
spring flying. This is just the point. If
you are not an experienced flier, or an
experienced model builder you may
spend an ungodly amount of time get-
ting ready for your flying season only to
see it all go down the drain in one
massive crunch. Perhaps the aircraft was
really okay but your flying was either
rusty, or you were not experienced
enough to handle that particular air-
craft.

It’s not abad idea, after a long winter
layoff, to start the new flying season
with a tried and true aircraft. It should
be one that you had been flying the
season before; one that you know will
fly, and just what its problems are.
Nothing is better for a pilot than instant
reflexes, so that the conscious mind
doesn’t need to be engaged in order to
obtain the right answer. These reflexes
take time to develop. They can certain-
ly diminish in a few short months. I
know that this past year has been such a
(continued on page 80)
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PRO-LINE Proves It's Point Again . .
With Winning Entries in the Three
Major Competitions in the MNation!!!
MASTERS TOURNAMENT
Atlanta, Georgia
4 out of 7 Finalists

NATIONALS CHAMPIONSHIP EXPERT
EVENT

Philade’phia, Pennsylvania
3 out of 5 Finalists

TANGERINE INTERNATIONAL
Orlando, Florida
4 out of 5 Finalists

Get with the Proven Pro — PRO-LINE
Competition Six The Top of the Field in
the Model Airplane Industry. Pro-Line
technology makes the mo-t o" the com-
petitive edge in Model Airplane Control
Units — Built with Dependability . . .
Proven in Service,

PRO-LINE ELECTRONICS
1420 East Meadowbrook Avenue
Phoenix, Arizona 85014

Phone (602) 266-5471




EPRODUCTS LTINS .

§395 only
3 2 1/8”
Mounts 3 servos wide!
receiver and switch
AM-2
Mounts SIZS

one serve vertically

UM-3 5195

Mounts 3 servos

side by side

PLUG CLIPS

HINGES
18. §150

One piece hinge that

will outlast your plane

5w 5100

Prevents plugs from

/vibrating loose, yet will

not damage it in a crash

UNI-MOUNT
UM-1 495

Mounts 4 servos

and receiver

AIL-RON-
MOUNT

$55 il

Mounts one servo horizontally

Minimum Order $5.00 prepaid

Add 25¢ if insurance is dgsired
Add 75¢ if Air Mail is desired

Sorry, No C.0.D.'s

See Your Dealer!

PRODUCTS INC.

3233 W. Evless Blvd.
Hurst, Texas 76053
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KEN WILLARD

For the fourth year in a row, the
Garden Grove R/C club has come to bat
with their annual trade show and made
a hit — although some of the exhibitors
may figure it was a scratch hit because
of the relatively short notice. For a
while there was some doubt as to
whether the club would be able to put
on the show this year, and then when
the green light came on, it was pretty
late in the game for some of the exhib-
itors, and they had to scratch around
pretty fast in order to arrange their
schedules.

But the show did go on, and it wasa
good one for the modelers. There wasa
variety of R/C wares, some new items,
and some good flying — although the
rain on Sunday cut it short. From the
exhibitors standpoint, the crowd wasn’t
up to expectations (even though it was
large) and the timing was bad in two
respects. First, you shouldn’t have a
show when the Super Bowl is scheduled
(the same thing happened last year) and
second, one hour between closing time
and the social hour, for the banquet
isn’t adequate — especially if the ban-
quet hall is some fifteen miles from the
motels.

But modelers could cdre less about
crowd statistics and show logistics.
They came to see the show — and it was
worth it. '

S T’yﬁ""’
Picture number one shows the crowd
on Sunday. Maybe it wasn’t as big as last
year — but it was just as tough to get
close to a booth, especially the popular

ones. :

Picture number two shows a part of
the real center of attraction to the
general public — the sleek models. As
always, the workmanship on these
beautiful jobs defies description.

The weather wasn’t satisfactory for
pictures of the flying, but that didn’t
stop the demonstrations. I wasn’t able
to see them all, but Paul Sherlock’s
LearJet and Top Flite’s Nobler, modi-
fied by Ed Sweeney to include a re-
tractable gear, put on a couple of the
best flying demonstrations ever given at
the MATS.

Now to get on to the exhibits. I've
grouped the pictures alphabetically by
exhibitor in various categories. Space
doesn’t permit a lengthy discussion of
all the items — and in some cases maybe
the people are more interesting than the
product. You be the judge. ‘

RADIO EQUIPMENT

(continued on page 71)
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Since starting this column a year and
a half ago I have done articles and
occasionally given answers or made
statements that I was sure would bring
in a barrage of letters in rebuttal.
Strangely enough, this has very seldom
happened. Occasionally I will get a
letter from a reader who is ‘bent’ about
something, but not as often as you
might think —up until the January
issue that is! In this issue of the Engine
Clinic I really stuck my foot in my
mouth with an answer to a letter that I
realize now was pretty stupid. The let-
ters are still coming in setting me
straight.

The letter that brought all the re-
sponse was the last one in the column
from a Major Lemieux, regarding
torque and gyroscopic precession. In a
previous article on checking the torque
and horsepower of our model engines [
had said that torque was the culprit that
caused the airplane to change heading
during take off and during loops, etc.
Major Lemieux wrote in to say in a very
lengthy and technical letter that it was
not torque, but gyroscopic precession
that caused the aircraft to change head-
ing during a loop, and prop wash on the
rudder that caused the direction change
during take off. Major Lemieux also
said that torque was a simple function
of engine displacement and its brake
mean effective pressure. The latter
being dependent only upon the
efficiency of the intake and exhaust
ducting, and valve efficiency. I fired
back an answer that torque was a simple
twisting motion and that displacement,
efficiency of the intake and exhaust
ducting, or other points that the Major

10
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BY CLARENCE LEE

brought up had nothing to do with it.
know better than this and should have
clarified my statement a little further. I
am afraid that the thought I had in
mind, and what came out in writing
were two different things.

As most of you know who have
taken engineering courses or had any
amount of Physics at all, for every
action there is an equal and opposite
reaction. If you were to measure the
amount of the resistance of this oppos-
ing force you would have a torque
reading. Any time you have resistance
to a twisting force, you have a torque
reaction. This is the principle of the
torque wrench used to tighten bolts. As
the bolt tightens it sets up an opposing
force, and this resistance is measured as
a torque reading in foot pounds. The
same thing occurs in a model airplane.
In our case it is the tendency for the
propeller to stand still and the airframe
revolve. This will happen whether you
have an internal combustion engine ora
rubber band for power.

The Major was associating torque

~ with the power output of an internal

combusiton engine only. I was looking
at it from the physics standpoint as a
twisting force not necessarily related to
an internal combusiton engine. This was
my thinking when I made the profound
statement to the Major that torque was
a simple twisting motion, and that
displacement, intake and exhaust
ducting, etc., had nothing to do with it.
Displacement, valve efficiency, carbur-
etion, cam profile, etc., all DO have an
effect on the B.M.E.P. and torque out
put of an internal combustion engine.

Believe me gang, I am well aware of
the affect of the above functions on the
B.M.E.P. of an engine and its torque
output. I started hopping up Model A
Fordswhen I'was 14 and used to run my
car through the time traps set up at
Muroc dry lake here in California in the
late 30’s and early 40’s when ‘hot rod-
ding’ was just getting its start. Muroc is
now part of Edwards Air Force Base. I
have been working with automobile
engines ever since and have ported and
relieved many an old flat head Ford
block. For you non automotive types,
this means to enlarge the intake and
exhaust ducts or ports, and remove
metal from around the valves them-
selves for better breathing. T used to

grind my own camshafts for higher
valve lift before all of the commercial
grinders got into the act. Winfield was
the only one in those days. For me to
infer that displacement, valve ef-
ficiency, etc., had nothing to do with
torque was a blunderous statement, and
1 hope that the technical types will
forgive me. I do know better.

I hope that you fellows will realize
that this column has to be done in spare
time. I still have to work full time at my
regular occupation. I also make no
claims to being any great literary genius.
I’m just trying to conduct an interesting

_column and pass on some of my find-

ings over the years. So if I pull agoof or
use a wrong choice of words now and
then, you will have to bear with me.

I would like to apologize to the
Major. I am sure that ‘Clarence Lee’ isa
dirty word in the Major’s vocabulary
about now! I also wish to thank the
Major for providing me indirectly with
the material for this months column.

Now we come to the gyroscopic
precision and prop wash on the Rudder
bit that the Major brought out. One of
the readers who wrote in — Ray
Wille — brought to my attention abook
that was written in 1944 by Wolfgang
Langewiesche titled “Stick and Rud-
der”, and published by McGraw Hill
Book Co., New York. Chapter eight is
titled “That Thing Called Torque™. This
chapter would certainly substantiate
the Majors statements and alter my
thinking. It even tells why some of us
old Air Force types were taught what
we were, and how some of these pos-
sible misconceptions came about. Of
course this is Mr. Langewieche’s theory,
and can be disputed by others. I found
the chapter very interesting reading and
had wanted to print it in the column
this month. However the book is copy-
righted and permission has to be ob-
tained from the author. I had written to
the publishing house, who in turn were
contacting the authors agent for per-

R/C MODELER MAGAZINE



—
A Sweetheart
of a Radio by

PROPORTIONAL
CONTROL SYSTEMS

T

il

THE LEADER IN:
® PERFORMANCE
% RELIABILITY
% ECONOMY

AVAILABLE AS A COMPLETE
SYSTEM WITH 4 SERVOS
OR START WITH A PARTIAL
SYSTEM ‘AT LOWER COST
AND ADD ON LATER.

for details write

PROPORTIONAL
CONTROL SYSTEMS
A Division of KRAFT SYSTEMS, Inc.
450 W. California St.
Vista, California #2083

s )

12

mission. The reply has not been re-
ceived as of this writing and this column
is well past its deadline. For the tech-
nical types who would like to pursue
the gyroscopic precession, circular air-
flow, ete., theory further, I recommend
you head for your local library and get a
copy of “Stick and Rudder”,

I received letters from Aeronautical
engineers, flight instructors, Physics
professors, and even one from the
Office of the Dean, University of Calif-
ornia at San Francisco. Some of the
letters were less than complimentary. It
seems as though there are a lot of people
with axes to grind just waiting for the
chance to jump on a soap box and
sound off. I couldn’t possibly run all of
the letters I received, so will give you a
sampling of those that did not chew me
out too badly. As you can see, there are
opposing ideas as to what makes an
airplane turn left on take off.

The first writer attributes the left
turn entirely to side wash or ‘prop
blast’. The second and third to the P’
affect. The last to the Majors gyroscopic

“precession. As for myself, I still think

that the tendency for the prop tostand
still and the airframe revolve, especially
when driven by 1000 or more horses, is
putting one big load on the left wheel.
The increased load increases the rolling
friction. This is bound to be playing
some part. However now that the P’
affect has been added we are getting
over my head. You guys can make your
own decision!

Regarding your column in the January
1970 issue of RCM, | have the following
comments on Major G. Lemieux’s letter and
your reply.

To start off, | would state that | sub-
stantially agree with Major Lemieux. How-
ever, if | may be permitted to elaborate on his
statements, some of the confusion may be
cleared up. The specific pointsare as follows:

1. The engine torque which drives the
propeller has an equal and opposite reaction
which causes an aircraft rolling moment
(moment = torque) to the left when viewed
from the rear. A slipstream rotation or swirl
behind the propeller is produced with repre-
sents the aerodynamic reaction to the torque
applied to the prop. This swirl causes a left to
right sidewash at the vertical tail (for tails
above the fuselage; right to left for tails
below) which in turn, produces a lateral force
on the tail to the right and, consequently, a
yawing moment to the left. The lateral force
due to sidewash also tends to compensate for
the aforementioned direct engine torque
reaction rolling moment to some extent. The
lateral force is applied at a point above the
roll axis and, therefore, produces a rolling
momentto the right.

At a given flight condition and power
setting, the pilot normally trims out these
rolling and yawing moments via aileron
and/or rudder. Should the pilot change power
setting or speed (by climbing or diving) the
trim setting required will change accordingly
due to both direct torque reaction and tail
sidewash changes.

Opening the throttle on takeoff causes the

aircraft to veer to the left as described by
Major Lemieux in accordance with the side-
wash effect described above.

The above described effects are exactly
reversed on British aircraft, for which the
propellers rotate in the opposite direction.
Much to their horror, many American pilots
found this out in British aircraft during wild
takeoffs occuring after cranking in nose-right
trim prior to takeoff (as is the practice in their
native aircraft) whereas nose—left trim was
really needed.

2. Gyroscopic torques can be a factor in
generating yawing and pitching moments, but
only during maneuvers when the aircraft is
rotating in pitch and/or yaw (as in turns and
loops). The effect becomes more pronounced
at low speed and high power settings. High
powered aircraft with low wing loadings ty-
pically feel the effects most strongly.

In effect, the propeller shaft represents the
spin axis of the gyro. If nose-left rudder is
commanded, the aircraft will tend to pitch
nose-up. Conversely, if nose-up elevator is
commanded, the aircraft will tend to yaw
nose-right. All of the foregoing is for Amer-
ican-type clockwise prop rotation when
viewed from the rear. Moments in the op-
posite direction are generated by British
convention props.

With respect to vyour reply to Major
Lemieux, the TORQUE delivered to the shaft
of reciprocating engines is most assuredly the
DIRECT RESULT of the cylinder mean
effective pressure acting upon the piston over
the cycle of the engine. If you hold on to the
crankcase of the engine, as in adynamometer
test, the reaction to this torque is felt. Such is
the case in a dynamometer check of the
horsepower of an electric motor; the
REACTION to the direct TORQUE delivered
to the shaft as a result of the electromagnetic
armature forces is what is really being
measured.

Veering to the left on takeoff can be
attributed almost entirely to the previously
mentioned sidewash or “prop blast'” on the
vertical tail. This sidewash is a direct
RESULT of engine torgue but direct engine
torque applied to the aircraft is NOT the
offender. The direct engine torque applied to
the aircraft through the engine mounts can
only produce an aircraft rolling (not veering)
tendency during takeoff. This rolling ten-
dency is counterebalanced during takeoff by
a combination of natural landing gear wheel
reactions and moderate pilot aileron inputs.

1'm sure that gyroscopic precession played
no great part in producing P-51 left-veering
tendencies during takeoff. Incidentally, while
my R/C flying experience is not great, | have
not noticed any significant indications of
gyroscopic precession during maneuvers, —
and | have been flying relatively light, highly
powered models.

| hope that my comments have provided
some clarification. | have enclosed a copy of
this letter- which is intended for Major
Lemieux. | would appreciate it if you would
send it on to him, since your column did not
include his address.

Yours very truly,
RobertW. Kress
Huntington, New York

I'm not saying torque, gyroscopic pre-
cession (??) or the velocity of the slipstream
passing by the vertical stabilizer do not cause
the aircraft to turn left, but what about “P"*
factor?

The drawing will probably explain this.
better than | can but what it amounts to is
this. At a high angle of attack, the starboard
prop blade has much more thrust with
relation to the direction of travel. In the
diagram the port blade is actually con-

(continued on page 68)
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I have been experimenting with re-
tracting landing gears in RC Scale
models for many years, and several
times have made a fool of myself in
public with setups that didn’t work
properly for one reason or another. Let
me offer the following thoughts on this
thorny subject, based on untold hours
of ' frustration, embarrassment and
bitter experience.

First, do not be mislead by the ap-
parent ease of getting retracting gear
setups to work reliably in sport or
pattern type RC models. It will not be
so simple in a scale model, because:

a) Legs are longer (and therefore

heavier).

b) Wheels are larger (ditto).

c) Doors must close up — a nicety
not found on the average pattern
model.

d) The model weighs more, causing
greater strain on the legs and
down-lock than a light RC job
creates.

therefore, that which is satisfactory for
the non-scale or semi-scale model may
not, and probably will not, be satis-
factory for a scale model. The energy
required for reliable retraction and the
strength needed for continuous opera-
tion are enormous — don’t ever forget
it.

In order to make a tidy presentation
of the facts and opinions herewith, I am
going to first itemize the wvarious
important aspects of retract-LG design,
and then discuss each one in detail.

1) Balance

2) Prime movers

3) Locks

4) Legstrength

5) Geometry

Alright, let’s start with No. 1,
Balance. Regardless of the design of the
rest of the system or what prime mover
will be used to drive the legs, the
leg/wheel combination must be
balanced.. By this we mean that the
weight of the gear must be offset by
some compensating force, as nearly
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equal to that weight as possible. The
usual way of doing this is with aspring,
as typified by the K.D.H. (Technisales)
unit. However, in this case, the spring
only ASSISTS the leg, it does not
BALANCE it. Unless the manufacturer
had definite knowledge of the actual
wheel and length to be used by the
purchaser, he obviously could not
arrange a balanced system. In any case,
the spring in this unit is incorrectly
placed for a true balanced system. For
pattern jobs, it doesn’t matter, as we
said. But we’re talking about Scale.

To balance a unit correctly we must
have the leg installed, hinged, and free
to retract. The wheel, landing gear
“dressing”, and door(s), if any, must be
on. In other words, all weight must be
present at this time. See Fig. 1, which
shows a balanced set-up. Solder the arm
(A) onto the rear of the leg and run a
spring (B) to some fixed point (C) out in
the wing.

The system works as follows:

When the leg is “DOWN?™, the first
several degrees of retraction will take
very little power. The spring will supply
equally small compensation. Gradually,
as the leg rises, the power requirement
to continue the retraction increases.
The spring’s force likewise increases
until, at the last few degrees, where the
leg is very ‘““heavy” and the force requir-
ed to move it runs into several pounds,
the spring is really working to provide

SPRING B
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by DAVE PLATT

(Designer — Top Flite Models)
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equal compensation.

How does the spring’s energy change
proportionally to provide the correct
compensation? It does this by propor-
tionally increasing its own sideways
moment as the arm A rises relative to

- point C.

It is up to the builder to.obtain the
right placement. By varying the tension
on the spring and the distance of its
attachment point from the LG pivot
(along Arm A), a certain level of equili-
brium is achieved. This usually takes an
hour or so, to get “just-so.”

When the spring placement and
tension are correct, the leg (uncoupled
to its- prime mover) can be pushed
anywhere from full ‘down’ to fully
retracted, and just stay where it is put.
(Rather like a propeller in balance.) The
first leg takes awhile to get right, as we
have already admitted. The second one
takes 5 minutes!

2) Prime movers. The prime mover,
or movers, is the little bundle of energy
we are going to use to do the pushing
and pulling. It could be a servo, electric
motor, a clockwork motor, or even a
rubber motor! I've tried them all.
Eliminating the most useless ones first,
we find that rubber takes too much
space, needs winding after each flight
and is generally a messy and archaic
idea. These considerations wouldn’t be
so terrible if there wasn’t a better way,
(continued on page 59)
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ve you been flying high wing planes? Do you want to fly low wing planes
but don’t want a big .60? Did you say you want to use the .29 you have on your high wing plane, or have sitting around,
because you can’t find a good flying ship for it? If your answer is ‘yes’, then maybe the Graduate is the answer for you.

The Graduate was designed because 1 wanted a ship that was inexpensive to build,
small but not TOO small, could use one of my two Enya .29’s, and most of all would be a good Sunday flyer.

I started by looking through my back issues of RCM, and with the formulas I found.
I came up with an intermediate size advanced trainer for a .29. After more figuring I saw that the same design with a .35
would become a hot Sunday flyer. How would it work out in the air? I had to find out! With all the calculations
completed I now had to make it look like a semi-scale airplane from 20 feet away. I think I suceeded at this but how
would it fly? I started construction the day after I finished the drawing. I found it easy to build and not too expensive.
So far so good.

The day finally arrived. It was cold and windy but good enough to run the engine
with the new carburetor. We went out to the field (Pennsylvania Avenue Radio Control Society of Brooklyn, N.Y.), and
fired up the engine. And experienced our first problem - an engine that just wouldn’t run properly. So it was back to the
work shop to change the engine. How about the new Enya .35, would it fit the same mounting holes? There was one way
to find out, and that was to try it. It fits but the shaft is 3/16 inch longer. Back to the field. The Enya started up with a
couple of flips. The wind was blowing too hard and it was still cold, so tests were limited to taxiing. In order to find out
if it would fly I would have to wait one more week. :

Believe me when I say that the week couldn’t pass fast enough for me! The big day
proved to be not too windy and not too cold. Once at the field, I fired up the engine. With second thoughts I felt that I
might not be able to handle this ship. After taxiing around, waiting for my friend to arrive and assist with the first flights,
I realized it was getting late and I had to find out if it would fly! The wind was getting a little stronger and I couldn’t
wait any longer. I gave it high throttle and held my breath. After a thirty foot run it was airborne, climbing and banking
to the left. Down and right trim was put in and ‘There she goes.’ It FLIES!

After a few 360’s around the field I knew I had a ship I would enjoy flying. It was a
little fast with the .35 in the nose but I still felt comfortable flying it. Well it was up there, and I had to get it down. The
wind was much stronger now so I knew I had to make a short approach. Before I could line up with the runway the
motor quit and 1 was committed. Finally, it was down for a three point landing. I was surprised at the control I had .

the graduate
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PHOTOS & TEXT BY JOEL CIMMINO

If you want to

make the transition from high
to low wing aircraft;

_or if you want

an all-around, medium-

sized sport model for .29 to
.35 engines, then

The Graduate is for you.
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without power and also at my own
good fortune. I had successfully flown
my own design without a mishap in spite
of my rubber knees!

So that’s the Graduate - - - aship that
has good controlat all speeds, will take a
.29 for intermediate training, a .35 for
advanced training, is'still on the small side
and has very good wind penetration. I
think it’s good looking too.

Before 1 go into the construction de-
tails, 1 would like to point out some of
the features that you may dislike. First, is
the inverted engine. 1 did this to give the
ship clean lines. If you experience diff-
iculty in starting the engine in this
position, then put the ship on it’s left
wing tip and then start the engine. Thatis
why T'used plywood wing tip plates. Next
is the fiberglass cowl. This also is to
provide clean lines. I will go into con-
struction of the cowl and show you how
easy it is to make later. The last thing is
the use of so much plywood in the
fuselage. I felt that the 1/16” ply doubler
is as light and as strong as % balsa
therefore it allowed me to make a slim
fuselage with the added strength of the
thick doublers. It also provides a ply-
wood box around the equipment.

Fuselage: Cut out full size sides from
3/32” x 3” x 36> stock. Cut 1/16” ply
doublers and glue together with epoxy or

18

Tite-Bond.If you use Tite-Bond clamp
the two sides between two piecesof 3/4”
plywood and let it stand for about 2
hours, (Tite-Bond is as strong as epoxy
when used this way.) Use wax paper
between the sides and the 3/4” ply. At
the same time you can cut all the bulk-
heads, F1 through F8, and the 1/8”x9”
x 37 ply servo tray. After the sides have
dried, glue in F3, F4, and the servo tray,
using Tite-Bond. This will align both sides
to each other and also keep both sides
square, (that is if you cut the servo tray
square!) Next glue in F2 and the motor
mounts. Make sure the motor mounts
line up with the top of the sides. You will
have to pull the sides together a bit.
Install the %” square longerons and tail
post. Pull the tail together making sure to
provide room for the hardwood rudder
post. After the glue has dried add the
remainder of the bulkheads, elevator
saddle, and F1. Glue in thebottom block
and top stringers. Plank the top of the
nose and add the bottom sheeting. The
fuselage is now complete except for the
hardwood block for the wing hold down.
The hold down block is cut to size and
then drilled and tapped to %-20. Epoxy
the block in place. Sand the body to
shape and give it two coats of dope. Mix
up about 1 ounce of Hobbypoxy II and
brush it in the motor compartment and

tank compartment and both sides of F2.
If you warm the epoxy it will thin out
and be easier to work with. Let’s stop
here and talk about the fiberglass cowl.
Most hobbyists shy away from making
anything out of fiberglass because they
think it’s hard to do. It’s easier than you
think. This is how I do it: Get some
styrofoam from a buddy who has just
finished a foam wing. A piece about 3” x
4” x 3” will do. Cut it to fit between F1
and F2. Sand the foam to shape on the
body conforming to the contour of the
nose. Remove the foam and glue 1/8
sheet balsa to the top and back. This will
strengthen the square edges which have a
tendency to round out. Glue a %4” dowel
in the back as a hold down post. The
foam is now given a coat of Tite-Bond
and left to dry. When dry, the Tite-Bond
will become hard and resist dents and
digs. Cover the form with your wife’s
pastic wrap, and tape it on the top and
back. In order to get most of the wrinkles
out you must use your little wife’s hair
dryer too. Heat the plastic wrap until it
shrinks. Don’t get it too hot or the foam
will melt. Cover with three layers of Sig
light-weight glass cloth. Mix about 1 oz.
of Hobby-Poxy II and spread it over the
glass. Get the hair dryer again and heat
the epoxy. It will thin out and saturate

(continued on page 86)
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Photo of front end. Note vent behind Topside of front end. Note 1/4" gap
glow plug. behind spinner.

Note hookup to control horns Bottom of wing. Note forward

compartment and tapped hardwood and 1/4" x 20 nylon screws. rake of L.G. struts.
blocks.

b8
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e

View of 1/16" plywood wingtip plate. Balsa cowl form wrapped with Balloon being forced down over form,
fiberglass. glass, and epoxy glue. :

-0 N0

Easy-Does-It balloon in place while Unfinished fiberglass cowl with finished ~ Cowl and muffler in place.
glue cures. unit. -
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The author, Bryce Petersen, PC board design Union Carbide Special Instruments Division.

HOW TO DESIGN PC BOARDS

By BRYCE PETERSEN

Here is an excellent “How To Do It
Article” by one of the country’s leading
printed circuit designers. It’s presenta-
tion is part of the ever-expanding
program of RCM to present authoratative
articles by leaders in their respective
fields. :

— Ed Thompson, Technical Editor

The fantastic progress being made in
the electronics field is so rapid that it
staggers the imagination. Daily break-
throughs are becoming so frequent that
the design engineers are producing won-
derful new equipment that becomes ob-
solete before it reaches the consumer.

Micro-miniature components are
being produced today so small that
mounting and interconnecting them is
more expensive than the components
themselves. The printed circuit board has
been accepted as the best way to mount
and interconnect miniature components.
Most parts today are produced with this
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FIG. 2

STEP 2-CIRCUIT READY FOR LAYOUT

in mind and should force the holdouts to
follow. Some oldtimers will tell you that
hand wiring is superior, and P.C.’s are
_ more subject to failure. Thisis due to the
early days of P.C. development when
absorbent materials were used causing
warp and stretch from moisture. This
caused bad copper bonds and small
cracks that were hard to repair. Another
major problem associated with P.C. is the
use of oversized soldering equipment
(too hot) and a general lack of knowledge

about soldering. :

Transferring the schematic to a clean,
well designed P.C. board will add pro-
fessional appearance and performance to
most circuits. This article is designed to
help the average Joe in his home work-
shop to produce highest quality designs
at minimum cost. Some of the ideas
described here are unique and offer a
shortcut towards obtaining final results. I
will not dabble into rigid specifications
that can be found in engineering manuals,

_<>

COMMON

FIG. 3

STEP 3- LAYOUT YELLOW LINES

but, instead, try to show a way that these
specs are adhered to.

The First thing to keep in mind is that
your final result depends on the quality
of your art work. This is the key to
beautiful boards.

Let us start with the average type P.C.
designs where size and weight are not the
prime concern. This system can be used
for bench equipment, transmitter, etc.
This system will leave you with
point-to-point copper lines with solder
pads for components.

First, prepare your schematic with
bold straight lines (Fig. 1). Add every-
thing you can think of to your
schematic — like emitter, base, collector,
resistor-in-watts, etc. Your concentration
must remain on circuit routing instead of
what’s what (Fig. 2).

With a yellow pencil, draw over all
lines that go from point-to-point and do
not break with a resistor, capacitor, etc.
(Fig. 2).

These lines are roughed in first be-
cause they cannot jumper with a com-
ponent (Fig. 3).

Start with power lands and then trans-
istor connections.

The next step is a rough pencil layout
to transfer from schematic to P.C. layout
in rough form. We are not concerned with
spacing or physical dimensions so leave
extra space between components for
other parts to fit later. As each line on the
schematic is roughed in, trace over it with
red pencil to check your progress (Fig. 5.)

After a few trial-and-error steps you
will begin to memorize the circuit and
should be able to think ahead of your
progress three or more components.

Always layout on the copper side.
This will mean you are looking at the
bottom of your components. Most parts
come with the pin key and measurements
on the bottom side.

Board terminations and power lands
always go on first. If it is a plug-in type
design, all terminations will have to come
off on the bottom.

Another consideration is the sym-
metry or balance of your design. It is
usually possible to keep your compo-
nents in line with each other in groups,
either vertical or horizontal. This is
accomplished after the rough is com-
pleted and you begin to memorize the
circuit. The only time this is not desirable
is when crosstalk demands isolation in
certain areas, but even this type design
can be balanced for good appearance. Do
not be afraid to give up and start over
when you find it will not work out.
Remember, there is a way it will work
and usually without jumpers. Usually, a
different approach will open different
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COMMON

FIG. 4

STEP 4-FINISH ROUGH LAYOUT
WITH ALL COMPONENTS

STEP 5 — DIFFERENT COLOR CUTOUTS PLACED ON
GRID PATTERN FOR EXACT SPACING FOR TAPE

R/C MODELER MAGAZINE

avenues that do not exist other ways.
Also, make up your mind from the start
that a jumper (a piece of wire to jump
over existing copper) is a dirty word. Try
to space component leads the same dis-
tance apart. Resistors, for example, can
be jig bent in advance and will speed
construction time.

After the rough is finished, you have a
plan for your final layout and you can
proceed with your final art work.

A 1/10 in. grid (found in drafting
stores) is placed over a light table (Fig. 5)
and X2 cutouts of all parts are positioned
on the grid for accuracy (Fig. 6).

A clear sheet of cellulose or mylar or
onionskin paper is secured over your
patterns to receive the final art work.

Figure 7 illustrates a good selection of
drafting aids (tape) that will satisfy about
all types of P.C. layout and can be pur-
chased from

BY-BUK COMPANY
4326 WEST PICO BLVD.
LOS ANGELES, CALIF. 90019

Figure 8 will illustrate how to make a
bend with universal corners and how
fillets and tees are made with the circles.

Figure 9 illustrates why the corners
are preferred over bending the tape.
Although bending tape is practiced by
many professionals, it is not good
practice.

Figure 10. A quick look should help
you decide how to go from point to point
with your tape and pads. Again, I will
remind you that a little extra time and
patience to produce straight clean lines
will be rewarding. Another rule to follow
when using P.C. drafting aids is to use
them as is, and do not cut or alter themin -
any way for extra room. Take another
look at your spacing if things are too
close.

So far, we have discussed how to
design P.C. boards for standard type
circuits where size and weight make a
little difference. From this point we will
discuss micro circuits for highest possible
density, like the type used in R/C air-
borne equipment. Since the parts them-
selves become the size dictator, careful
attention should be given to the smallest
possible parts available. Thanks to the
space program, micro-miniature resistors
and capacitors are available, but at a
premium price. The copper that is left on
the board should be considered after the
parts themselves are squeezed together as
close as possible. An X10 pattern of each
component is positioned on the grid (Fig.
11) so the leads will fall at a place they
can be tied together with islands of
copper. Drafting aids (pads) are almost
useless for maximum density designs be-
cause a cluster of miniature components

-
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will not leave enough space underneath

IMPROVED SCHEMATIC ;0 accom]c_:dflte the pa:iis. Instead, a dif-
WITH FULL DETAIL erent technique is used to create lslaqu
of copper instead of lines of copper with

solder pads.
The designer must think in reverse and

use his black tape for insulation lines
PENCIL ROUGH OF instead of copper lines. In other words,
SOLID LANDS the tape represents where the copper is

etched away instead of where it is left.
One problem is to leave enough copper to

accept the drilled holes and not bridge

PENCIL ROUGH OF HIGH DENSITY the copper next to it. It is also necessary
PLAN COMPLETE to leave enough copper surrounding the

- holes to accept solder. A game of give and

X |0 COMPONENT CUTOUTS take between components with constant
OVER 1/10" GRID shifting of parts must take place. After

you have what looks like the best possible
XZ COMPONENT CUTOUTS arrangement, the chances are that

OVER 1/10" GRID changes could save you as much as 20%
TAPED FINAL ARTWORK
USING DRAFTING AIDS

CAMERA CAMERA spacers.
FINAL NEGATIVE FINAL NEGATIVE (Fig. 13). Never solder component
IN I STEP : IN.2 STEPS (REVERSED) BRI R Always terminate
component leads to copper. @

and still leave you enough copper to drill
TAPED FINAL ARTWORK and solder. Sometimes a space saving
READY FOR CAMERA change can be right in front of you and

you can’t see it. I suggest you take a break
overnight and take a fresh look the next
day before you finalize the design. Re-
member, when it is in copper it can’t be
changed without goofing up the looks.
(Fig. 12). Four resistors stood on end.
Careful placement can save space and the
resistors themselves become insulating

T

I I I [
Artwork designed with grease pencil for a guide. The final taped artwork is completed.
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WHEN DESIGNING MICRO CIRCUITS, A GREASE PENCIL CAN HELP
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NORMAL AND MICRO

DESIGNED P.C. MASTER
NEGATIVES OF THE
SAME CIRCUIT; READY
FOR ETCHING
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ABOVE: X10 MASTER ARTWORK READY

FOR CAMERA. LEFT:

INTERMEDIATE

NEGATIVE READY FOR CAMERA

X5 PLANS FOR MICRO CIRCUIT

COPPER SIDE 5: |

6

+VOLTS

< SLICK STICK OUT

SFUMBLE THUMBS

=

-VOLTS |

R2 R3 DI R4

27



NO YES
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DO’S AND DONT'S OF TAPE LAYOUT
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DESK LIGHT

PLATE GLASS

WHITE PAPER

WORK TABLE . '
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TEMPORARY LIGHT TABLE FOR PC DESIGN WHEN
SEE THRU GRID IS USED '
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‘NO. 62E DONUTS FOR BOLT

HOLES AND COMPONENT
CENTERS

NO. ID TEARDROP FOR X1 &
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o -7
-

X2 LAYOUT FOR SMALL
LEADS
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R ———
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HOLDING BOND
FROM SOLDER

DO’S AND DONT’S OF PC BOARD CONSTRUCTION
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IF IT
HAS TWO WINGS
AND FLIES
THE PATTERN
INSIDE A C-141
IT'S THE

CHIGC

JIM SIMPSON

nchigger is a small red bug,
common to the sunny South, which
gets under your skin! I’'m naming
this airplane ‘Chigger’ because I'm so
very happy to be back in the sunny
South and because I hope this design
appeals to you — that is, gets under
your skin.

The original idea for a bipe this
size came to me one afternoon as I
drove from Rapid City, South
Dakota, to Lead, South Dakota, to
see a good friend of mine, one
Doctor J.J. Smith. The outside tem-
perature was sub-zero (not unusual,
despite local Chamber of Commerce
propaganda to the contrary) so we
had a lot of time to daydream! I
mentioned to Dr. Smith how 1
thought the Jr. Falcon would make a
good biplane. I'm not sure he agreed
but he gave me a Jr. Falcon Kit, sans

model so you might consider getting
a Jr. Falcon Kit.

I used the “store bought” leading
and trailing edge stock to build the
top wing. Just lay out the trailing
edge stock with 740 sweep in each
panel and notch it for the ribs with
the same spacing as the bottom wing.
Then pin it down flat (glue center
section, too), glue in the ribs, add the
leading edge (glue the center section
too), slide the spars in from the tips
(glue the center section too), add
tips, and you’re done with the top
wing! When it’s dry you can add the
doublers for the struts and sand it for
MonoKote, which is made by Top
Flite Models in Chicago, Illinois.

Right here I want you to notice
how I drop names and addresses. Ido
it because I assume folks read this
trivia and maybe the named manu-

fuselage and plans. I took this box of
parts home where it collected dust until I gained favor
withthe powers to be and was transferred to Carswell Air
Force Base, in Fort Worth, Texas.

Well sir, shortly after I arrived in Texas I began to thaw
sufficiently to regain my interest in R/C. While I built a
“Little Toot™ Biplane by Son Syl products from Houston,
Texas, I began to dream up this biplane shape. Next I got out
an old issue of “Sport Aviation” and looked at biplane
pictures and, Bingo, here comes the Chigger!

I traced a Jr. Falcon rib on a piece of 1/16 plywood and
cut it out on my Dremel jigsaw. Then I built the wing panels
from the kit parts, went to Ed Alexander’s Hobby House (one
of the all time best hobby shops in the U.S.), bought shaped
leading and trailing edge stock and went back home to do the
top wing.

Right here I would like to compliment Mr. Carl Goldberg
for the really great basic design involved. I'm sure he could
really tell quite a story of how he came to find that what’s
here provides sufficient strength with light weight. I can tell
you that, so far, the kit wings have held up just fine on my
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facturers will see fit to donate some
their products for me to experiment with and comment
favorably on! Payola, huh? Well so far this plan has had
an absolute negative result. You might remember in June,
1969 RCM I mentioned a certain device which was good to
build wings in, or on, or with, or something, and I really
hinted how I'd like to have one? Well, I still don’t have one
and I know folks talk about it because people asked me if I
ever got one! So now I want you to notice how I neglected to
mention this device or contraption whatever it is! Also,
notice once again how I mention so many fine folks, here.
OK, back to work. Join the bottom wing panels with %
dihedral under each tip {or 1" under one tip with opposite
panel flat, Dewey) and plank the center section. If you used
the kit parts you must now trim off the trailing edge to accept
the full-span ailerons. You can use Top Flite aileron horns if
you’d rather not bend your own.
If you are familiar with any of my previous design you will
note right off that there are a bunch more parts in this plane
than any previous one. I hope you won’t let this bother you

too terribly much because a biplane is really no more
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complicated than a four wheeled bicycle!

So on with the tail, already. First cut the rudder and fin
from % sheet balsa. Notice that the fin has two keys which
fit a slot in the horizontal stab. Now round off the leading
edge, taper the trailing edge, sand it smooth then build the
elevator assembly.

On the original “Chigger” I used the Jr. Falcon kit parts
but as I had no plans I just “wagged” it and am told this
horizontal stab is larger than the original kit required. I don’t
think it would make a tremendous difference if you used the
standard Jr. Falcon stab; just remember to leave a %4” slot in
the top center section planking into which the fin will fit.
This horizontal stab is built in your hand, if you will. That is
you slide the ribsin place on the spar then pin the leading and
trailing edges in place. While the glue is wet, check the
alignment then pin the tipsin place and when dry sand it all to
shape. This leaves us the fuselage!

Cut the sides from 1/8” x 3” x 36” balsa. This standard
size is available everywhere and is not especially higher
priced. I just have to advertise this fact in protest of the
“matched fuselage sides” you think some people have to
make special.

Cut all the formers on your, or someone’s, Dremel Jigsaw
(oh boy are these ever nice little machines, which no modeler
should be without.) Then add 1/8” scrap balsa stock cross-
pieces at the top and bottom. Now draw a ball point pen
center line on each former and stick a pin in the top edge of
each former aligned with the center line! We will use these
pins to insure that the fuselage is straight after we glue all the
formers in place and tape the whole ball of wax together! We

do this by sighting from the front, or rear, of the fuselage and
the line of pins should appear as one. If they’re out of line use
strips of tape to pull the fuselage sides in line. On the original
“Chigger” the top of the fuselage aft of the lower wing was
made with stringers. I considered it inefficient and recom-
mend you use sheet balsa.

The easiest way I know is to wet one side only of some soft
1/8” or 3/32” sheet balsa cut slightly oversize and slowly
bend it to the required radius then trim it to fit and glue it on.
Be careful not to pull fuselage out of line. Once the fuselage
has dried you may mount your engine on the firewall, then
build up the cowling as shown on the plans with scrap balsa.
And for Pete’s sake don’t forget the plywood ring right on the:
front. It adds tremendous strength.

What we have at this point is a fuselage shell with the
bottom entirely open. You better not have put it on yet! If
you did you deserve your misery for not reading the direc-
tions, so cut it all off.

As you can plainly see from the beautiful pictures which
were made by my good friend and long time flying buddy,
Jim Duckworth, this bipe is very portable. The portability is
dedicated to my good friend and flying buddy, Joe Gross,
who is presently flying C-141s (the world’s largest cargo
plane presently in service). As a matter of fact I think'you
could fly the free-style acrobatic pattern with the “Chigger”
while inside the C-141! Oh well, anyway, I saw Joe Cross for
the first time after too many years, at the Dallas Spring meet.
While there, he convinced me of the need for the “portable”,
so now you must decide whether you want yours portable or
not! Come on and try it. It’s easier than you think.

32
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Set the fuselage on a pillow, (so you don’t dent the top,
Dewey), and fit the bottom wing in the saddle. Glue the Balsa
“riser” and the 1/8” plywood plate in the fuselage aft end of
the radio compartment. Cut the 1/8” plywood landing gear
plate to fit, and then cut the groove in it for the 1/8” plywood
tongue which you also cut at this time. Glue the landing gear
plate in place, then set the lower wing in place nice and square
and mark the slot for the wing hold down tongue. Cut the slot
a little oversize and imbed the tongue in Deveon 5-minute
zpoxy while everything is held in place for the best fit. Later,
when the sheet metal landing gear is bolted in place it
completes the groove for the wing hold-down. Neat, huh
Dewey? I got the idea from my Lanier Citron, which flies
great, too! When all this mess is dry, drill right through the
wing into the plywood hold-down plate and tap it for a % x 20
nylon bolt — then bolt it down.

With the lower wing in place you now set the horizontal
stab in place, true up it’s saddle, plank the saddle with 1/16”
balsa scrap, and pin the horizontal stab in place. Cut aslot in
the stab bottom planking and stab saddle wide enough for
your bolt (I used an 8-32 x 2”) and about 3/8” long, directly
in front of the spar. Pin the vertical fin in place, then carve
and pin the fairing blocks in place to be sure they all fit, then

be unsatisfactory and this plane absolutely will not rise off

~ the ground (ROG). Maybe someday Chuck Cunningham will

do a series on the importance of this but, for now, a general
guideline would be; the tail must be lower than the nose, so if
you’re one of those guys who flies your tricycle gear planes
with the nose lower than the tail to cheat on touch and go’s
I’ll guarantee the conventional gear bipe will break that egg
sucking habit. So anyway, glue the tail wheel assembly on the
fuselage, then glue the fuselage bottom aft of the wing in
place.

The original “Chigger” has%” sheet balsa rib doublers but
I think basswood might be better. At any rate, laminate the
balsa struts with aluminum tubing imbedded then trim them
to fit so both wings are parallel. Yep, no degrees differential, I
guarantee it works! Next drill the rib doublers and bend the
bike spokes to fit and both the whole mess together, Now cut
a hole in the fuselage for the center wing strut and, likewise,
install it from the bottom of the fuselage through the tank
compartment with the wings in place. Then add the cross-
piece and landing gear block support doublers and, lastly,
drill and install the bike spoke with the nipple on top of the
top wing.

All that’s left now is; shape the hatch, cut the angle shown

MonoKote the fin and fairing blocks and glue all the resulting
mess in place to fit. Now inlay a small piece of 1/16” scrap
plywood in place with the blind nut in place as shown on the
side view. If you used Devcon S-minute epoxy you can now
glue thefrontdowel key in place, then screw the hold-down
bolt in place and mark the inside of the fuselage for the
doublers and install them and the 1/16” plywood plate
holding these in place with the hold-down bolt. While this is
all drying bend up the tail wheel assembly and mark the
fuselage and rudder where it is to fit. Look at the fuselage
sideview and notice the tail wheel wire is free to move
vertically in the tube far enough to clear the fin keys when the
fin is removed. This must be so, or you won’t be able to
remove the tail feathers we so carefully, step by step,
constructed. _

Another word of advice while we’re at it. I didn’t draw in
the landing gear on the original plans I submitted to this
ding-a-ling magazine for a bunch of reasons. You can use any
sheet metal gear you think will work. I used a Midwest Lil
Esquire gear on the original. Be sure the wheels are “toed in”
a tad. I didn’t draw the length of the tail wheel strut because
it’s super critical and if you don’t get it exactly right the
relative angle of the chord line in relation to the runway will
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with a Zona Saw, fit the 4-40 hatch hold-down bolts just like
you did the wing hold-down bolt, and dismantle and
MonoKote the whole ball of wax. Excellent instructions on
how to use MonoKote are included with each roll available
‘from Top Flite Models, so I won’t go into that.

I really don’t know what to tell you about flying a
conventional geared biplane assuming you’ve only flown the
trikes before because I've been flying the Goodyear racers for
a long time! You might try pushing it and adjusting for
straight roll then taxiing and trim it for straight roll. When
you first fly it use as large a runway as possible and don’t try
to correct back to the centerline if it wanders left or right,
provided you have the space. Just stop the turn, T suggest you
start the takeoff roll holding half up-elevator and don’t
change until you adjust the climb.

I refuse to be responsible if your CG is other than shown on
the plans. T used to fly my designs and add lead to the tail one
shot at a time until they wouldn’t recover from a spin, then
I'd say that was the aft limit! I haven’t done that and have no
intention of so doing with the “Chigger”.

If you do try that — write Don Dewey, you’ll be hard put
to find someone as nutty as he is!

®
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To join wing plan, remove page 34 and 35 from magazine and join together, Remove page 37 and join to right hand side of
page 35. To construct fuselage, join top of page 38 to bottom of page 36. Join top of page 39 to bottom of page 38.
Join top of page 41 to bottom of page 39.
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A

SICK,
SLOW
SERVO
SOONER

By JERRY SMITH

Take a good long look at those servos
down in the bowels of your flying
machine. Ever thought of cleaning them?

Or, are they just another mysterious -

“black box™ and you could care less, just

as long as they keep on grinding away at"

their assigned task?

After the first few flights on your new
bird, have you ever noticed the accumu-
lation of dust in the servo compartment?
All that dust and dirt throughout the
fuselage is brought forth by vibration
from the engine. The engine shakes it
loose and the air passing by the wing and
fuselage joint pulls it into the servo com-
partment all over your nice clean servos.
Under these conditions, it isn’t long be-
fore the gear train begins to grind and
bind.

How about the improperly mounted
servo? What does it look like inside aftera
few seasons of riding around? Let us
consider some of the spots that could
cause trouble. Undoubtedly, our old
enemy, vibration, has done a good job of
making a mess of the potentiometer
wiper and element. A dirty pot will cause
noise,which, in turn, will turn on the
amplifier when it is not needed, causing
unecessary current drain -from the recei-
ver power supply. Another consideration
is the servo motor. I have felt, for a long
time, that the motor in today’s servo is

potentially the weakest part. For this

reason I pay particular attention to its
cleanliness and operation. The “glitches”
we sometimes experience (we blame out-
side interference) can be attributed to a
servo motor within our own system. This
is not the general rule but it is a possibil-
ity. Badly worn motor brushes with
burred edges will arc, causing RF noise
and, in turn, “glitch” the system. A dirty
commutator with poor electrical con-
duction will cause unnecessary current
drain. If the build-up of dirt becomes
excessive, the motor will stop. A dirty
gear train is another source of trouble.
The extra load of binding gears whittles
away at the efficiency of your servo
causing the motor to use more current. If
the gears jam with the amplifier turned
on, the inevitable result is usually a
“popped™ output transistor. A badly
worn gear shaft will not let the gears mate
properly. This is especially hard on gear
teeth and will give intermittent opera-

tion. )

There are a number of things to look
for in order to maintain our servos. One
can heed that old adage, “If it works,
leave it alone.” However, [ would like to
reword that slightly and say, “If it works,
what can I do to make it keep on
working?”  Let’s become acquainted
with our servo and learn how to care for
it. Then, barring the unforeseen extreme
occurrence, we can expect a higher deg-
ree of reliability and performance.

The following step-by-step procedure
deals with the Orbit-type servo and the
Mitsumi motor. Other servos use this
motor and are arranged in a similar man-
ner. In general, they all have gear trains,
motors, and amplifier boards. Some do
not have the potentiometer but, instead,
work on the capacitor principle. For all
intents and purposes, this procedure
should be of some assistance even though
the servo is not exactly as shown in our
sketches.

Before starting it is a good idea to pick
out a clean spot with good lighting. Start
with one servo and become acquainted
with the disassembly and cleaning pro-
cedure before you lift a tool. The follow-
ing is a list of tools I find most helpful.
You may have your own ideas.

1. Screwdriver (regular — small)

2. Jewelers Screwdriver (removing

miniature screws from motor)

3. X-acto Knife No. 11 Blade (remo-

ving burrs from motor brushes)

4. Alcohol (general cleaning)

5. 2-Power Eye Glass (visual inspec-

tion)

6. Soldering Iron (small with resin

core solder)

7. Camel Hair Brush (brush lint from

gears)

8. Ampere Meter (check motor cur-

rent load)

9. Paper Toweling (lint free)

10. Electrical Contack Cleaner
(“Wissh” — if not available from
your local Radio and TV Service
store, write to the Workman Elec-
tronics Prod. Inc., Sarasota,
Florida.)

PROCEDURE

. 1. Exterior Cleaning. Remove all
servos from their mounting place. Re-
move fittings and mounting grommets,

R/C MODELER MAGAZINE



Figure 1. Clean exterior of servo case
with alcohol. Inspect connector for
broken solder joints and wires leading to
servo for scrapes and nicks. (Note — If
this is your aileron servo, check the con-
nector and wires very closely.) If connec-
tor is broken or pins are badly bent,
replace. It could mean trouble later on.

CHECK CONNECTOR CLOSELY —
ESPECIALLY IF THIS IS AILERON
SERVO

REMOVE ALL FITTINGS

CLEAN EXTERIOR
WITH ALCOHOL

REMOVE GROMMETS

EXTERIOR CLEANING
FIGURE |

2. Servo Gear Cleaning. Remove
screws holding case top, Figure 2. Wiggle
top upward and let gear racks fall away.
Clean inside of cover with alcohol and
dry. Next, clean gear racks and inspect
tooth form for wear. (Sloppy aileron
linkage causing aileron flutter is hard on
gear racks and No. 4 gear.) Remove shaft
(pull upward) of gear Nos. 1 and 3. Slide
gears out. Clean gears with alcohol and
inspect tooth form. Brush with camel
hair brush to remove any left over dirt
particles. Remove shaft of gear No. 2.
Clean and inspect gear. Note position of
gear No. 4. Gear must be in this position
when gears are reassembled. Brush, clean
and inspect gear No. 4. Clean and inspect
gear shafts. If signs of excessive wear
exist, replace. (New shafts can be made
from 1/32” dia. brass rod — available at
your local hobby shop for about 15¢ a
foot.) Place all parts in a clean envelope
until reassembly time.

GEAR RACK (2]
SHOWN QUT OF
POSITION .

GEARS ARE MARKED
WITH NUMBER

CASE BOTTOM

SERVO GEAR CLEANING
FIGURE 2

R/C MODELER MAGAZINE

3. Pot Cleaning. Remove screws
holding case bottom, Figure 3. Clean
inside with alcohol. Pull amplifier out of
the way as shown. Scribe line across pot
and its housing. Loosen screws only
enough to remove pot. Do not unsolder
any wires. Clean pot and wiper with
“Wissh”. Be careful not to bend or dam-
age wiper parts.

SCRIBE LINE FOR POT LOCATION
BEFORE REMOVAL

POTENTIOMETER AND MOTOR CLEANING
FIGURE 3

4. Motor Cleaning. Before unsold-
ering wires from motor note color and
position of each, Figure 3. Unsolder wires
from motor. Twist and pull upward to
remove motor from holder. Motor may
or may not have capacitors mounted on
it. If so remove only the leads attached to
the ground lug. It is not necessary to
remove the capacitor leads to motor ter-
minals.

(a) Before disassembly of motor,
check the current load. Hook up motor as
shown in sketch. Motor should run free at
approximately 50 milliamperes on 2.4
VDC. Check again after cleaning and
reassembly. You are now ready to dis-
assemble and clean the motor.

(b) Mark case and end plate with a
scribe mark, Figure 4. Using a small
jewelers screwdriver, remove the three
screws holding the end plate. Carefully
pull end plave up and tip slightly. Do not
try to remove completely. Reach in with
a small screwdriver and lift brush arm
over large mylar washer. The large mylar

MOTOR } 2.4vDC
. »
END PLATE

SCRIBE MARK BEFORE
REMOVING END PLATE

(’ MOTOR
SCREW HOLDING END PLATE (3)

MOTOR DISASSEMBLY
FIGURE 4

washer is pressed lightly on the armature
shaft, Figure 5. This is why the end plate
cannot be removed readily. Next remove
the large and two small mylar washers
(some motors will have three small wash-
ers).

COMMUTATOR
(DO NOT REMOVE ARMATURE
EROM HOUSING)

LARGE MYLAR WASHER

BRUSH ARM

END PLATE
PIVOT

SMALL WIRE

(EAUTION = DO NoT
{REAR L5OSE )

MOTOR
HOUSING

PINS TO RETAIN BRUSH

ARMS IN QUTWARD POSITION

FOR CLEANING AND REASSEMBLY
OF END PLATE TO HOUSING

MOTOR DETAILS
FIGURE 5

CAUTION. Do not remove armature
from housing. The brushes are spring
loaded and attached to the end plate. Do
not remove from end plate.

(c) Carefully move brush arm out-
ward and insert straight pins thru holes in
end plate to retain as shown in sketch.
During cleaning of brushes and end plate
be extra careful of the small wires
running from pivot post to brush arm.
These are very hard to see can easily be
broken.

(d) Clean armature with “Wissh” or
alcohol. Deburr the four edges of each
brush, that come in contact with the
armature, with an X-acto knife. Clean the
brush face and interior of end plate.

5. Motor Assembly. After final in-
spection of motor for cleanliness, install
large mylar washer, followed by two
small washers, on armature shaft, Figure
5. Slide end plateover shaft until bottom-
ed on motor housing. Remove pins, one
at a time. Brushes will click down into
position on armature. Install the three set
screws loosely, Figure 4. Rotate end plate
to line up scribe mark. Holding down on
end plate, tighten the three set screws
equally.

(a) At this time check motor for cur-
rent load with an amp meter. You should
have improved it. Reinstall motor back in
case with color dot in position shown.

6. Final Assembly. Solder wires
from amplifier to motor. Observe proper
polarity. Install pot, lining up scribe
mark. Tighten the two holding screws.
Place amplifier in bottom case, dress all
wires to a comfortable position. Make
sure grommet on connector lead is in slot
on case bottom. Secure case bottom with
the two screws.

(a) Turn servo over. Install gear No. 2
with shaft in place. It is not necessary to
lubricate gears. Slide gear Nos. 1 and 3
(continued on page 58)
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Duie Matenkosky of McDonald, Pa.,
suggests that a very effective sealer/cov-
ering for home-made battery packs can
be obtained by buying a can of Scotch
(3M) “Skotchkote™ electrical coating.
This is a liquid vinyl material, and is
available in % pint cans at most electri-
cal supply houses for about $1.50. To
use, wrap the completed battery pack
with vinyl plastic electrical tape, and
dip the pack into the can of Skotch-
kote, let dry, and dip again. The result is
a one-piece, moisture and fuel resistent
flexible convering — it works great!

Cutting silk has always been some-
what of a problem for Ted Pratt of
Torrance, Calif. Cutting a straight line is
not easy even with the sharpest of
scissors. Now these problems are solved
by the use of a pair of battery operated
vibrator-type scissors designed for cut-
ting out dress materijals. Ted bought a
Japanese made unit (Spizors No. 600)
that cost $2.88. The results of this
inexpensive unit are quite fantastic
since they cut through thesilk like a hot
knife through butter. Straight lines and
small patches with beveled corners are
easily cut with these electric scissors.
Every modeler who uses silk and every
hobby shop owner selling bulk silk
should have a pair. They work equally
well on Silron, nylon, etc.

If you’re looking for an easily
obtainable and inexpensive glow plug
clip, this little gadget costs about 25
cents and is used as a quick disconnect
for television antenna. Dan Harrison of
Palmdale, Calif., has been using one for
a starter cell connector for over a year
and has had no problems with it. It
connects to most two post, nickel
cadmium or dry starting cells. If unob-
tainable locally, try Radio Shack.

T0 GLO
PLUG

Did you ever wonder what to do
with the clear plastic backing material
that’s used to protect Super Mono-
Kote? Alan Wall of New South Wales,
Australia suggests using it for protecting
plans during construction, or protecting”
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FOR WHAT |

NEEDLE VALVE

GUIDE TUBE

WRAP 4 TURNS

AROUND VALVE STRONG

THREAD

the work board during glueing jobs, etc.
It’s just too good a material to throw
away and, after using the film, there’s
always some large pieces worth saving,

As Goodyear pilots know, one of the
problems of pylon racing is the lean-
ing-out effect of high speed turns,
which is caused by high G-loadings. This
can be overcome by pressure feed, but
this, in turn, can cause problems with
idle end plumbing. Using aKB.40,C.W.
Peake of New South Wales, Australia,
has solved the problem by running a
strong thread from the elevator servo,
through a nylon guide tube, to the
needle valve. The thread is wrapped
four times around the head of the
needle just behind the knurled portion
then back to the other side of the servo
via the same guide tube. This richens the
needle slightly with application of
up-elevator. With Chuck’s installation,
full up-elevator gives 1/8th of a turn of
the needle. This seems to suit the K&B,
and he can pull a full elevator turn with
no sag whatsoever. The amount of
needle movement can be adjusted on a
rotary servo output in the same way as
control surface throw. The four turns of
thread provide enough friction to hold
the needle in place while still permitting
normal tuning. The thread should be
inspected and, if necessary, replaced at
fairly frequent invervals to avoid break-
age in flight. The whole installation is
extremely simple and seems to work
quite well.

(4
. mm
% .c.w.

Do you want a use for little tiny
scraps of MonoKote left over from your
last covering job? Wayne Tilse of
Seattle, Washington, wraps one or two

e

layers of the material around a heated
screw. Stretch the MonoKote so that it
forms on the threads. Overlap the end
and wrap counterclockwise looking
from the screw head end. This will give
you an excellent homemade self-
locking screw.

If you’re tired of “dinging™ the
bottom of your wing and fuselage due
to your screwdriver slipping out of the
slot of the % x 20 nylon wing holddown
screws, one solution is to make the slot
fit your screwdriver. First, heat up the
screwdriver that you use over an open
flame and then push it into the slot in
the screw. Now, according to Dan Reiss
of Marina Del Rey, California, you’ll
have no more scratches and gouges on
the bottom of vour wings.

Harvey Mitchell of Lubbock,Texas,
submitted a solution for sanding down
foam wing cores prior to covering. One
of the drawbacks of hand sanding these
cores are that if you are not careful, flat
spots develop and a generally uneven
surface is produced. This can occur with
sanding blocks, or without, and even
when the greatest of care is exerted.
Harvey took a block of foam 4 inches
wide by 2 or 3 inches thick and slightly
longer than his wings chord and cut a
“wing core” out of it as shown in the

R/C MODELER MAGAZINE



sketch, using the same templates used
to cut out the wing. He discarded the
““core”, leaving a block as shown. The
next step is to take the block, sand the
edges out of it, and lay a piece of
sandpaper inside and measure and cut
to the proper dimensions as shown.
Now, after cutting the sandpaper to
shape, Harvey sprays contact cement on
the foam and the sandpaper and care-
fully aligns the block with the paper.
This process takes a total time of about
5 minutes and results in a perfectly
contoured sanding block for the wing.
You will find that only six or eight
strokes with this block prepares the
wing perfectly for covering with no
distortion. Try it, using full span strokes
with light pressure.

Here’s two ideas on better hinging
from John Blohn of Whitestown, N.Y.
One of the easiest ways to slot a balsa
surface for controlled hinge is to use
your Weller 100-140 watt soldering gun
to do the job. Simply replace the stand-
ard tip with the Weller tip No. 6110
which fits models Nos. D440, 8100,
8100B and 8200. This part costs about
.50c and is available at most local hard-
ward stores. It will also fit the 100-140
watt Millers Falls soldering gun. The
size and shape of the tip is indicated in
the drawing. Simply line up the spade

Rl

THICKNESS APPROX. I/32"

shaped tip, when hot, and push into the
balsa. You’ll find that it will slice the
balsa like butter. The size and depth of
the slot is determined by the degree of
heat, trying the lowest heat (100 watts)
first. A slight amount of charring will
occur which is easily removed by sand-
ing. It is receommended that slots be.
made before painting or covering. This
is not recommended for foam surfaces
without balsa reinforcements at the
hinge line. Now, when inserting your
hinges, instead of using epoxy, Silastic,
etc., to glue try using an electric glue
gun which is also useful for many other
building chores as well. Partially insert
the hinge (approximately 1/16” into
the slot) and lay a bead of hot glue on
both sides of the hinge. Push the hinge
into the slot while the glue is still hot
and soft. This works beautifully on
both balsa and foam surfaces. The glue
will set up in 60 seconds and any excess

R/C MODELER MAGAZINE

DRILL. OR PUNCH
HOT GLUE

SLoT

which squeezes out can be easily re-
moved, when cool, with a knife or razor
blade. An added benefit of this glue is
that it will not bind the hinges like
epoxy often does if you’re not careful.
An extra hole or two in the hinge
surfaces will aid the holding power of
the hot glue.

Bill Morrison, of Owen Sound,
Ontario, Canada, uses the following
method for adjusting the air bleed screw
on his engine while the latter is running,
Bill uses a screwdriver that is longer
than the diameter of his propeller
blades, and on the end of the driver he
solders a short piece of brass tubing over
which he slips a piece of plastic tube so
that the driver head won’t slip out of
the slot.

A table “caddy” for pins, rulers, glue
gun, X-Acto knife, and other items that
usually clutter up your shop table, can
be made easily from a 2” x 8” x 10”
piece of styrofoam and the bottom 4”
of a half gallon milk carton. A hole is
cut through the foam to hold the milk
carton snugly in place. Placing this
toward the edge of the block of foam
gives ample room for pins and other
small items. The glue gun, etc. goes in
the milk carton.

RECESS FOR

INSET MILK X-ACTO PLANE

CARTON

FOAM BLOCK

Dick Hill of Laurel Springs, New
Jersey, noticed an excellent idea in use
at a neighboring club field. It consists
simply of a small coffee can which is
filled half full of cat litter, a material
which is also used to absorb spilled oil
and grease at gas stations. When you’re
finished flying for the day, don’t
throw those sloppy rubber bands
away, but simply put them in the can
and shake. You then have clean rubber
bands for the next trip to the flying
field.

WAGGER

“Dagnab you, you ornery Bassett!”
exploded Walt. “I'm getting tired of
having you slam our model club every
time you open your dewlaps! Suppose
you give us a few constructive sugges-
tions for a change!”

Wagger cast his bloodshot glance up-
ward toward his master and started to
flare, then dropped down onto his
‘Livewire’ shards instead and gave an
apologetic sigh.

“I’'m sincerely sorry if I seem to keep
picking on your group, Walt, but you
guys are so darn narrow in your view-
point! When you’re not working at your
job, you’re playing with your hobby.
Put ‘em together and you have the
‘Compleat modeler’: a guy taking the
best of the world and putting nothing
back into the pot to help other people
get something out of life!”

Walt slammed a fist to the table,
neatly demolishing the vertical fin for
Wagger’s latest project. “Suggestions,
suggestions!™ he repeated.

““Alright,” snorted Wagger, “I’ll
shoot from the lip and you catch what-
ever seems to fit your situation. “First
of all, give some time to the kids that
you are constantly complaining about!
How about taking one Sunday after-
noon a month away from your R/C
country club and go instead to the local
school ground? Fire up an engine to
attract the kids, but then shut it off and
drag out a dozen ready-to-fly rubber
models. Fly one yourself, and then help
them to assemble and adjust one. Sure,
some will get smashed and stepped on,
but also some of them will outfly yours!
Do this at a regular time each month
and T’ll bet two things will happen:
you’ll have more kids competing than
you knew existed, and you guys will go
back and dredge up some skills you’ve
completely forgotten.

“From there, be careful: you may
find yourselves sponsoring some indoor
contests or hand launch glider events
once in a while, thereby introducing
lots of new folk to the hobby. I know
you’ve forgotten what spectators look
like, but you might be amazed how
many folks will gather in the local
gymnasium to see an event like this. Of
course, if you donate kits and prizes to
the lads you could spend almost as
much as you would for a gallon of fuel.
Life has its little hazards.

“About that time, you’ll find your-
selves responsible for a rebirth of ukie

(continued on page 68)
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... OR, "LOOK OUT, HERE

COME DE JUDGE!"
By DOUG SPRENG

Reprinted From ‘Radio Control Manual No. 3

I have been asked by the M.E.E. (most
esteemed editor) to ‘lay my cupboard
bare’ of flying secrets so that anyone will
be able to win a comp. Being the mag-
nanimous soul that I am, I have consen-
ted to do just that. So, hereby and forth-
with are how to do it.

Starting with take-off, I’ll go through
each manoeuvre with you, giving details
as to how I think it should be done. Of
course, you realize that my opinion may
not correspond to that of the judges, but
anyway — start yer engine.

Take off

Placing is obvious for
take-off — although there are a few little
ways you can ‘cheat’. I have noticed that
most people let the model go straight
away from them. This allows the judges
to site down the path of the model and
any steering error becomes glaringly
obvious. I prefer to taxi downwind a
ways so that the take-off run is done
across the line of vision. Lift off should
come just after it has passed in front of us
so that the judges can see the nose leg lift
first. Standard technique for take-off is
to apply aslight amount of up at the start
of the run and hold it ’till the model
rotates and lifts — then adjust the
amount of up to maintain a nice shallow
climb. When the model has gained ap-
proximately 25 ft. of altitude call the
manoeuvre complete. Make sure the
wings are level and the rate of climb
constant and not excessive. In other
words, emulate a “707’, not a Saturn V
like some people I've seen.

Double Stall Turn
Theoretically, you fly at about 50 ft.
altitude and fairly close in — but not
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overhead. That strains the judges epiglo-
tis. After passing in front flying straight
and level, call start of manoeuvre. In very
windy weather fly upwind considerable
more so that the manoeuvre isn’t blown
downwind past you. To start pull up
gradually not with a great heave. As you
pull up it is extremely important that the
wings are dead level or very slightly right
wing down. If the left wing is down hell
will freeze before you’ll do a right hand
stall turn. Upon obtaining vertical flight
start gradually backing off throttle and
applying right rudder. If you time this
just right three things should happen
simultaneously.

1. Model airspeed is zero.

2. Rudder is fully applied.

3. Throttle is almost fully closed.

Never fully close the throttle! How is
the model gonna swing its rear to the left
if there’s no breeze over the rudder. It
takes about 3 to 4 thousand R.P.M.
worth to do it.

After the model has recovered and
stopped wagging its tail, apply full
throttle and get set for the half outside
loop. Again don’t let that left wing droop
during the outside % loop or you'll
‘Spreng’. The bottom of the % loop
should be at the same altitude as you
entered the manoeuvre. This is very dif-
ficult to do, but judges always twig it.
The second half is a repetition of the first
half except that you now apply left
rudder and you have a second chance to
blow it.

Double Immelman

This isn’t too difficult to do except
during the roll-out of the outside immel-
man. Chaps tend to climb or dive during
the roll. I find it helps to retard throttle
during the outside half. This slows things

up enough to do a decent axial roll at the
bottom. The amount of time flown bet-
ween the inside and outside immelman
depends on the wind. I like the
manoeuvre to be shaped such that if the
first half loop was continued the
manoeuvre could be converted to a hori-
zontal eight, in other words the loops just
touching. I am not in favour of hesitating
before the roll. The roll outs should be
staggered slightly, not one above the
other. .

Three inside loops

This is a schoolboy manoeuvre and
never usually gives much trouble except
in windy weather. The technique is very
simple in theory but difficult in practice.
You merely tighten the loop at the
top — and loosen it at the bottom. The
wind will not take your distorted loop
and blow it round again. Most people are
doing nice large loops now and all placing
them better than me so I'll comment no
more,

Three Outside Loops

Same as above only upside down!

No, actually the technique with the
outside loop, or bunt as it is called, is to
enter the manoeuvre going downwind. In

‘this way, the wind helps in the climb out

from the inverted position. Use of the
wind direction in this way, helps to keep
the manoeuvre tight and circular. If
you’ve watched a bunt done from the
into wind position, you will know how
the wind strings out the back half of the
manoeuvre. Shape your three consecutive
outside loops, circular around an imagin-
ary point in the sky by releasing the down
elevator slightly at the bottom. In this
way, you will achieve the superimposing
of the three bunts as required.

Three Consecutive Rolls

I don’t have a clue why people insist
on doing this manoeuvre down wind. It’s
ludicrous, whatever that means. It also
wastes a lot of time in windy conditions
and that throws the whole pattern out of
rhythm. All this time you’re flying
upwind the judge is thinking, ‘you know,
that last manoeuvre was too close, or too
high etc.; I'll really watch the rest for this
fault’. Don’t give a judge time to think!
Keep socking it to ’'em! Come out of the
‘bunts’, fly straight and level and split ‘S’
into the rolls. Do ‘em, then fly straight
and level until way upwind, execute a
pretty climbing reversal into thé next
manoeuvre.

Slow Roll
I prefer to use rudder in the slow roll.
I know it’s difficult, but when it comes

R/C MODELER MAGAZINE
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off good it’s a real jaw dropper, and the
points pour out like pints. So remember,
if you roll to the right, apply left rudder
during the first 90 degrees (be sure to
neutralise rudder while inverted) then
apply right rudder during the last 90
degrees — simple, eh?

Rolling Circle

Not many hints here except a crucial
one. This stunt may be started upwind or
downwind depending on whether the
wind is coming from the left or right. I
always do it counter clockwise. This is
the way I learned it and I'm sure if I tried
it C.W. I'd crash. If I’m doing it upwind I
delay the first roll a little — if downwind
1 start the first roll early. It’s hard to get
90 degrees increments, especially if flying
at an angle to the runway. Most people
(including me) tend to leave the last roll
till too late then have to hurry the last
circle increment. In windy conditionsit’s
impossible to fly the manoeuvre with a
constant angle of bank. The bank angle
must be changed to suit the wind i.e.
when flying upwind Jess bank, downwind
more bank. Like the loops, this is the
only way it will be round.

Tail Slide

The tail slide has been called the pure
luck manoeuvre, and with some justifi-
cation. Start from the horizontal position
going downwind lift the nose, and
progressively close the throttle until the
model hangs motionless vertically with
the throttle fully closed. The model then
drops backward three fuselage lengths
before recovering in the direction of
entry. The trick is to achieve those three
fuselage lengths of drop without the
model dropping over backwards, and this
is why it is called the pure luck
manoeuvre. It is rarely, if ever achieved
and the best course if in doubt is to get
the entry and exit right, avoiding the
model toppling over backwards. In this
way you get some marks — if it topples
over backwards, you get a big zero.

Horizontal Eight

Gripe, gripe — I’'m always calling oth-
er peoples’ faults yet they keep beating
me! The most consistent fault in any
manoeuvre occurs in this one. Yes, I'm
speaking of the first crossover not being
dead vertical. The second one always is.
The first one? NEVER. People keep tell-
ing me it’s because the wind is blowing
and the plane has to have an angle to drop
straight, but I maintain that the craft is
not in that position long enough for it to
count if the manoeuvre is done correctly.
It is an ‘instant transition’ from inside to
outside — but I've seen internats class
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flyers spend a seeming eternity screaming
at the ground at an eighty degree angle.
Never see them go beyond vertical on the
back halfeither — logic says they should.

Cuban Eight

Nothing much to comment here ex-
cept that I prefer to fly straight a bit
before and after the roll. This is a
personal preference and it goes against
the rule book illustration, but it tidies up
the thing and gives it a look of precision
and rhythm. It can be done up or down
wind, but again saving time, since the tail
slide is done down wind, the horizontal
eight should be upwind which means that
this one should be downwind which leads
us to the next manoeuvre:

Vertical Eight

This should be done upwind. The
object is to never fly past without doing a
manoeuvre. Just streak back and forth
doing the good things. Obviously the
approach to this one is viaan immelman.
Yes I’ve seen many an ace get shot down
by starting this one too low.

Inverted Straight Flight

It just so happens, that this manoeuvre
following the vertical eight is a real pretty
fly-by type. Continue upwind at a con-
stant altitude after the vertical, and then
dc a roaring reversal smack into the
inverted flight (not the ground). Call it
roll it, fly it, and nice and low. This shows
off the manoeuvre. It should be done
down on the deck; low inverted pass sort
of thing — lots of fun!

Inverted Eight

A climbing turn follows inverted
flight. Get back up to about 50 to 100
feet. Start the manoeuvre directly
over-head, to hell with the judge’s epiglo-
tis. Be rolling inverted just as you pass
overhead. 1f you’re going to turn left
(which you better since the ‘book’ says
s0) roll right into it. This way you do less
than one complete half roll. As in the
rolling circle, the bank angle must change
to make it round in wind. Flying upwind,
little angle flying cross to downwind,
lots! Just remember, unroll into the wind
and you will be OK.

Top Hat

The approach to this one is a big ‘S’.
This manoeuvre should be done upwind
for this reason; after the initial climb and
roll the model has little speed left, and it
helps to go inverted into the wind. Now, I
can hear the tongues wagging, saying that
it shouldn’t make any difference, but,
unlike the horizontal eight with its trans-
ition vertical, this vertical is for keeps, so

should be flown at an angle of attack so as
to make the ascent truly vertical. Under
these conditions it is better to do it
upwind. Yes, the descent, back half,
should be beyond vertical (and on low
throttle).

Spins

Yes — everybody can do a spin. The
trick is to do exactly three turns! It looks
good to let the model dive a bit after the
spin, and recover gradually.

Rectangular approach

Now, if you have done all the things [
suggest to save time, you won’t have to
hurry this one. The biggest thing here is
to keep the turns crisp, loose altitude
gradually (not in lumps), and above all
make the base leg square —not round
like many do. If you have judged your
turns just right you’ll be all lined up for
landing.

Landing

This is one of the most trying
manoeuvres. One sees very few really
outstanding landings at a comp. The ap-
proach should be gradual in loss of alti-
tude — there should be an obvious
flare — touch down should be on the
main gear with nose high — roll out
should be straight —and the model
should come to a complete stop in a
reasonable distance. This would mean
brakes should be fitted. Judicious use of
throttle helps here. It’s also good to have
idle cut-off on trim. I normally fly with
engine trim in full high — pulling trim to
full low stops the engine. One approach,
just after the last turn, I like to get the
model all slowed up by fully retarding the
throttle and gradually feeding in up eleva-
tor. When about half up travel is in, I use
throttle to keep the descent gradual.
Flare-out is a cinch now by retarding
throttle fully and feeding in the rest of
the up. The object is to touch down just
as you reach full up elevator. Of course
touch down should be on the ‘spot’, this
is the hard part.

Conclusions

An  aerobatic schedule is like a
melody — it has rhythm — a bridge —
a chorus. Done properly, there is never
a dull moment — it’s a work of art and
a joy to behold. Remember — its the
little things that count — stand close to
the judges — call the manoeuvres loud
and clear — remember to allow straight
and level flight before and after the
manoeuvre. Above all, when out flying
for fun — don’t just buzz around — fly
complete patterns — memorise it — get
to know it like an old friend. ®
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KITS & PIECES

DICK SONHEIM

=

Product 60's beautiful Beechcraft Bonanza V-Tail,

I just finished attending the first
trade show of the new year held at the
Orange County Fairgrounds in Calif-
ornia. In addition to seeing the many
great new things the manufacturers will
have for us this coming year, it was also
a wonderful opportunity to visit with
many of our old friends, particularly
those from the East who came to enjoy
the California sunshine. One of the
latter, a great guy who I use to see on
the flying fields back in New Jersey
many years ago, and known to most of
you as the RC editor for Model Airplane
News, Art Schroeder, I met this year on
the flying field of the Orange County
Fairgrounds. To prove to each other,
after these many years that we could fly
something other than a tube type single
channel radio, we took turns flying Paul
Sherlock’s LearJet. And let me tell you
we had a ball! Not only does this radio
controlled version of the LearJet look
impressive while it is flying, it is ajoy to
fly as well. The model handles as well or
better than most sport planes and will
perform most of the stunt pattern
maneuvers as well. It is quite something
to see a LearJet do a knife edge flight
from one end of the field to the other!

It looks like the trend in this hobby
will be “more of everything for every-
body”. For the fliers there will be more
of the plastic type ‘almost-ready-to-fly’
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airplanes, from the LearJet type to the
fiberglass fuselage models with com-
pletly balsa covered foam wings, such as
the type being imported from Germany
by Jerry Nelson. For the builder there
will be more balsa kits and scale Kits
such as the Alon Aircoupe by Jack
Stafford Models. Two of the radio man-
ufacturers, Orbit and Kraft have added
‘buddy box’ plugs to their transmitters.
This feature will enable any two trans-
mitters, regardless of their frequencies,
to act as either a master or a slave unit,
by simply flipping on a switch on the
bottom of the transmitter.

There are a great many fliers who
buy ready built airplanes or have their
own personal builder who, for a fee, will
build custom-built models. For those
RC sportsmen who are willing to pay
the price for ready-to-fly airplanes here
are a few people to write to: Custom
Built Models, 1703 Cambridge Dr.,

Cocoa, Florida, who will build any RC"

plane from any kit or sef of plans. North
Shore Models, 25 Locust Road, North-
port, New York 11768, carries about 40
complete ready-to-fly airplanes in
stock, including Goodyear, Scale, stunt,
and sport types. Nashville Hobby Cen-
ter, 903 Church Street, Nashville, Ten-
nessee 37203, also has a large selection
of ready-built airplanes and, if they
don’t have what you want, they will

arrange to have it built for you. Unfor-
tunately, nowhere in either the litera-
ture or the lists of airplanes in stock is
there any mention of price.

If there are any other modelers
out there who build commercially send
me your name along with some exam-
ples and prices and we will try to pass
the word along.

NEW PRODUCTS

Product 60 Hobbies, P.O. Box
19133, Salt Lake City, Utah 84119
announces that it is in production with
two new plastic ready-to-fly airplanes in
the .35 to .50 engine class. The Product
60 Beechcraft Bonanza Aerobatic will
be $69.95 plus $3.00 shipping and in-
surance, while their Beechcraft Bonan-
za Vee Tail will sell for $79.95 plus
shipping and insurance. An inverted
engine configuration, producing a
realistic scale nose appearance, will be
sold only as a custom plane for the
discriminating buyer. A Veco .50 RC
with a Perry carburetor, complete with
all linkages and fuel system must be
installed at the time of manufacturing
for an additional charge of only $45.00.

C.B. Enterprises, 15713 Via Repre-
sa, San Lorenzo, Calif. 95480, is pro-
ducing the new C.B. carburetor for
$19.95. This is the carb that the
Formula I boys are using on the West
Coast. In addition to the normal car-
buretor the C.B. unit has a servo
controlled needle valve. The C.B.
carburetor is available for most of the
larger size engines. Be sure to specify
your make and model when ordering.
Clarence Lee will be giving you a further
report on this item in his Engine Clinic
column.

M & M Enterprises, 14810 McVay,
San Jose, California 95127, has recently
marketed a giant RC sail plane, called
the Nuage, and priced at $39.95. The
kit features a 105 inch foam wing,
fiberglass boom, V tail, and formed
steel wing rods.

Top Flite Models, 2635 S. Wabash
Ave., Chicago, Illinois, has taken their
famous Nobler U-Control model and
converted it to RC. The RC Nobler hasa
wing span of 51 inches and will weigh
4% to 5 pounds using a .35 to .45
engine. As with the U-Control version,
the RC Nobler kit includes the same
mechanically coupled flaps and eleva-
tors. The kit comes complete with all
hardware, including a built-in jig to
insure perfect straight wing construct-
jon. The RC Nobler kit will sell for
$27.50.

(continued on page 58)
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GEMS

(continued from page 6)

nervousness you feel is self-generated so
take a deep breath and get control of
yourself, or you’ll have only yourself to
blame. The key here is to relax and
anticipate.

All the beginners we’ve taught,to the
man, have grossly overcontrolled their
planes as they first began to fly. Many
instructor pilots say the same is also
true of their student pilots: Here is a
trend you may anticipate. Concentrate
on flying gently. When you get it up
make smooth, shallow turns and your
chances of success are much greater.
The coined phrase for this gross over-
controlling is “ham fistedness”. As long
as you’re gonna participate in our sport
you may as well learn all the big words!

OK, now you’re out on your selected
flying site, your plane, engine and radio
all work well, there is a gentle breeze
blowing and you are so cool you know
it’s time to fly. Walk out into the
geographical center of your flying area
and look all around you.

Let’s say the wind is from the east so,
as you face into it, you see there are no
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obstructions to your intended flight
path. There is, however, a hazard and
that is the klong we previously spoke of.
That means you can’t throttle back and
land straight ahead if you have trouble,
or your bird is lost.

To your left is aline of trees so, after
takeoff, you must climb to an altitude
sufficient to clear the trees before you
can turn left, or you must turn inside of
’em. (Not recommended).

To your right it is clear of obstruc-
tions but there is the klong, also. So, if
you aborted your flight immediately
after takeoff you couldn’t turn right as
well as not go straight, so what to do? In
this case turn left and crash land in the
trees if unable to return to the field. The
point is, consider all your alternatives
before your first flight. Look around!
Be aware and prepared! Have a plan!
The poorest plan is yet infinitely better
than no plan at all.

Now that you have a way to takeoff
and climb look where you are going to
fly a rectangular pattern which will be
parallel to your runway and, preferably,
aligned with the breeze. Why? Well, you
can fly the pattern any old way you
want and it won’t affect your plane’s
flight except with relation to you and
other objects on the ground! In our case
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those objects are two clumps of trees
between which you must fly toland on
your runway. If you're lucky, and the
wind is directly down the runway and
between the trees, it will be easier to fly
an approach to landing. But suppose it
isn’t. If at all possible go to an airport
and watch planes fly over and see the
wind’s effect on planes. One look at it
happening is better than three books on
the subject.

No matter, what actually happens
when you fly your plane in relation to
these trees and your runway is that the
nose of the plane will tend to point
straight into the wind. But ONLY IN
RELATION TO THE GROUND. The
wind and associated phenomena are the
subject of a future series of articles so,
for now, let’s just learn to take off and
land heading as nearly into the wind as
possible.

The easiest way we know for your to
control your plane as it is coming
toward you is to turn around and fly
“over your shoulder” so left’s and
right’s aren’t mixed up. Then as your
plane comes down you can correct, as
necessary, to land it as described in a
previous article. Then if you goof and
hit yourself while turned
around ......!! ®
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(continued from page 54)

After taking some time out to race
full scale boats, Don Brown of Dee Bee
Electronics, West - Lamb’s Road,
Pitman, New Jersey 08071, announces
that he is back in business with a new
line of plastic ARF airplanes. For more
information and prices write directly to
Don Brown.

Taran Products, 466 Giannini Drive,
Santa Clara, Calif. 95051, has a number
of new items that should be available
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very shortly at your hobby dealer. The
first item is the Posi Grip control stick
that sells for $1.50 a pair, and replaces
the plastic knobs on the Kraft-Hayes
type control sticks. The second item is
the wing lug kit for $1.25 which includ-
es two nylon screws, washers, and blind
nuts. The third item is an easy flex hinge
that sells for 12 for 65 cents. This is a
very flexible hinge material that Taran
says will accept most common model
cements.
[

We ran a little short of time this
month, however, next month we will
cover the construction of Sig’s Yak 18
PM Scale model with the help of pretty
Loretta Hall of the Valley Fliers. Also
to be featured will be Midwest’s kit of
the Flea Fli+10. ®

SERVO MAINTENANCE

(continued from page 43)

into position and install shaft. Make sure
both shafts are bottomed. Gear No. 4
should be in original position. If not,
servo will have to be recentered. Follow
manufacturer’s instructions for centering

Servo.

(b) Install gear racks by holding in
place with thumb and forefinger. Hold
top case over gear racks to help center.
When centered, press case top in place
and secure with screws. A word of
caution —do not over torque these
screws as it will cause the gears to bind.
This completes the cleaning of a servo.
Plug in and check for operation.

RANDOMNOTES

It is a good idea to have extra parts on
hand. An extra case with gears and motor
could keep you flying. These are available
and can be ordered from the manufac-
turer of your radio gear.

I like to keep track of my servos. For
this reason I number each one and keep a
record of its function (where it was used)
and any remarks that will help retain
some history. In this way you can keep
the more reliable servos on the more
important functions, such as aileron and
elevator.

Admittedly, this sounds like a lot of
work to go through in order to maintain a
servo; however, the proper maintenance
of your equipment is most important.
Taking a little extra care will pay off with
many added hours of flying pleasure plus
that extra bonus of eliminating a costly
repair bill. HAPPY FLYING! ®
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TO HORN DRIVING

{continued from page 14)

but there is.

Clockwork motors, in my
experience, are too weak unless you get
a big one and then it is heavy.

Servos provide one big
attraction ... simplicity. It would
seem a desirable state of affairs to sim-
ply plug into the receiver our prime
mover; no extra batteries, no limit
switches, light weight, instant replacea-
bility —all powerful “plusses”. The
only “minus” is cost. At $40.00, or
$80.00 if we mean to use one servo on
each leg, the system does not come
economically!

Leastways, cost was the only minus
that I could see for quite awhile, Since I
was looking for a good system, and to
hell with all other considerations, I
stayed with it until forced to realise
something that I should have known all
along — the power is insufficient.

Using a perfectly balanced leg, the
only remaining resistance to retraction
and extension is the actual friction
involved in the pivot. I figured that with
good workmanship the friction would
be minimal, and for a long time failed to
realise why a servo couldn’t provide an
adequate margin of power.

It took the building of aF.W. 190 to
show the answer. (Incidentally, the
entire reason for choosing a 190 was
that it represents the most challenging
situation of any sideways — retracting
WW II airplane — I knew if I solved this
one, the others would be easy).

The friction, even on a well-made
setup, is not small. This is because the
spring is constantly pulling the pivotted
section of the leg against its bearingsin a
sideways directiod. Even using one
servo on each leg —the same setup
which had worked fairly well on the
Dauntless — the 190 gear failed to be
reliable, as demonstrated so ignominio-
usly at the last Nat’s! After that Nat’s I
finally admitted to myself that servos,
for all their attractions, had to be for-
gotten as a prime mover.

Even so, I would say that so long as
the legs of your subject are short and
the wheels small and light, like on a
SBD, or a Comanche or Texan, you can
probably get away with servos. But, use
one on each leg!

Turning finally to electric motors as
the prime mover, we find that here is
the only lasting answer to the power
(continued on page 64)
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THE RAPIER

By DAN SANTICH

V]W

~ here is a song that goes ‘’Oklahoma, where the wind comes .
sweeping down the plains”’. Rogers and Hamerstein didn’t have to be modelers to make that observation
since it is probably the windiest place in the US, (Check the Almanac!) Since | am a member of the USAF,

I am subject to assignment anywhere in the world, and so Oklahoma City has been my ‘home’ for the past
two years.

During these two years | finally came up with an airplane to suit the
environment — the Rapler It is a fast and yet docile little ship that flies as well in strong, gusty wind as it
does in calm air. It is light at 5% pounds and a 60 size engine really pulls it along nicely, especially in the
Top Hat and vertical Square Eight where brute power is needed. The large vertical fin is very effective,
which makes the double stall turn, reverse spin, and knife edge flight duck soup. The wing is a triple taper
(LE, TE, and root) but is very easy to build, since it has no dihedral. | will go into this later.

The Rapler was completed only one day before the Witchita, Kansas
~ Spring Rally so it was test flown, trimmed, and proven on its first flight, which was as official! We took
second place! It literally flew right off the board! What | am trying to say is that it is truly a fine little ship
that is easy to fly. You don’t have to watch it every second and | would not hesitate to recommend it to a
beginner, providing adequate initial flight supervision was rendered. | am not of the school that believes in
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rh/ya' WING DOWEL

172”50 LEADING EDGE —SAND TO SHAPH

ENTIRE WING SHEETED
WITH 1116~ BALSA TOP
8 BOTTOM

w7
FRONT SPARS T
FROM /2" % 3/8
144" x3/8"

LANDING GEAR
BLOCK - EPOXY
IN PLACE
REAR SPARS ARE 3/8"
SQ AND TAPER FROM
w4 TO wio TO 3/8"X
1/8

CUT TRAILING EDGE
FROM /4" SHEET BALSA

3/32" pLY

AILERONS ARE CUT FROM 3/8"SHEET
BALSA B SANDED TO SHAPE

BIAND WIRE
BRASS TUBING-3/32"I0

R e
Sl —

<

w5

/ wie \\_‘KL‘{‘!

116" PLY

HARDWOOC BLOCK FOFR
WING HOLD DOWN

FiLL NOSE AREA
WITH SCRAP BALSA

1/16" BALSA DOUBLERS

HARDWOOD MOTOR MOUNTS CUT FROM 178" BALSA
3/8" STOCK—CUT TO INSIDE LINE OF
FUSELAGE (NOT DOUBLER)

BEVEL

WEBRA &1 R/C
BLACKHEAD
DOWN THRUST

FILL PIECE
N\

ITOR MOUNT

2-1/4 'SPINNER

/2" TRIANGLE STOCK

34" X 3-1/
BLOCK ey

TOP FLITE E41 MAIN
LANDING GEAR

DUBRO
ELS

1/16"0BLR
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STAB 8 ELEV. 1/4"SHEET BALSA

3/32" PIANO
WIRE

e
SERVO CUT OUT

I
I
1

3732 PLY WING MOUNT

; - = BOTTOM SIDE ONLY—
ALL WING RIBS ARE 1/16"BALSA I16:FLY BRAC FILL TOP WITH BALSA

EXCEPT Wi — CUT Wi FROM 1/4"BALSA TOP FLITE L/G'CLAMP BLOCK
W2A W3A W4A ARE CUT FROM 3/32PLY

|5 OPTION

L/G BLOCK

ETING'NOT SHOWN

FIN 8 RUDDER 1/4"

SHEET BALSA

TOP - I/8" SHEET BALSA OR
CARVE FROM SOFT BLOCK

FULL SIZE PLANS AVAILABLE - SEE PAGE 71

FUSELAGE SIDES
18" HARD BALSA

1/32" PLY DOUBLER FROM
blocks BOTTOM, IS I/2" X 3-1/2" BALSA BLOCK HOLLOWED: OUT F6 TO REAR OF FUSELAGE
BCREWS

— . /8 x1/a"
BRACE.(TOP.
8 BOTTOM)

OW BOTTOM i
| BLOCK |
| A
ES 1/8" PLY
178" BALSA

= T RAPIER
e ﬂ I
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CKET
cITY

SPECIALTIES

1901 POLK DR. N.E., HUNTSVILLE, ALA.3580I

Please include .25¢ for postage and handling,

NOSE GEAR BRACKET

This nose
gear
bracket is
made in
one piece
for easier
mounting,
the cut out
in the
center will
accept our
bl regular
l‘l"\ By steering

' e arm. The
gear hole is set out from 'the
mounting surface a sufficient
distance so that no shims are
required to make clearance for
the steering arm. If steering arm
is used in slot, nothing else is
needed to retain gear. = .59 ea.

CONTROL STICK TIP
FOR KRAFT

This stick tip was made as a re-
placement to be used on the new
2 stick Kraft transmitter. You will
find, if you fly with your thumbs,
that these tips will give you a very
positive no-slip feel. These tips
will fit other equip. that use a

5/32" diam. stick. .59 pr.

FLASH.”
Coming up next, a detent throttle
stop for your Kraft 2-stick, tell
your dealer to watch for this one.
We are expanding as fast as you will
let us, watch for new accessories In

5 or morc accesories sent postpaid.

NEW FOR '70

the months to come.

SHOCK ABSORBING
STEERING ARM

The idea |
behind B
this steer-
ing arm
was to pro-
tect the
gear train
in the

servo from -~
an over- @
load when

you make
one of
those hard
landings. This arm is a perfect
partner for our Nose Gear
Bracket, it will fit without modi-
fication and give the necessary
turning radius to nose gear.

.59 ea.

SCALE IN HAND

(continued from page 59)

problem. After some investigation of
various motors, the best unit I found
was the motor, gear train, and jack
screw from a Wing Mfg. “Positract”
retract-gear unit. This little motor is
very light, quite inexpensive and has
plenty of power to handle any landing
gear leg; always assuming that it was
balanced as previously described.
Since we are removing the motor
housing from the Positract base frame,
" some other means of handling the limit
switching must be found. I simply
bought some miniature micro-switches
from the same source, Wing Mfg., and
installed these in the 190 wing,
switched by the movement of the
jack-screw, itself. This turned out to be
a simple, light and highly reliable setup
and is shown in Fig. 2. Note that I use a
motor on each leg. Once bitten, twice
shy! I’ve had enough of marginal-power
setups. Now I have the legs on the 190
nearly a foot long and with a 41"

64

wheel, going up with power enough to
squash a carelessly-placed finger.

3) Turning now to locking systems,
let me first give the requirements: A
means must be found of positively lock-
ing the legs in the down position. This
lock must be strong enough to with-
stand any sudden and very heavy side
load in either direction (toward the
fuselage or toward the tip) without
breaking. A scale job weighing up to 12
lbs. and landing at up to 25 mph puts
quite a strain on the lock. The
down-lock must be stronger than the
wing itself: this way, any landing that
the wing can take will not break the
lock. -

A lock for the retracted position is
notessential but is highly desirable.

Lastly, the lock design must be such
that no landing load, no matter how
severe, can reach the prime mover.
Otherwise, the prime mover will be
damaged every time and will become
the “weak link”, nullifying the purpose
of astrong lock.

After examining all of the com-
mercial units we could find, including
the Positract, the BK system, the Royal
(Japanese M.K.) system and the K.D.H.
unit, I formed the opinion that the
K.D.H. lock was the best, in that it was

the only one which had a large margin
of strength. Before anyone gets the idea
that I'm knocking the other units, let
me remind them that the units in ques-
tion are not intended for 8-12 Ibs. hairy
beasts, and for their intended job are
quite adequate. ;

The K.D.H. unit’s geometry and
method of locking is not new (what is?).
I first saw this idea on a control-line
B-17 published several years ago in
American Modeler, as it was then. The
diagramatic of this system is shown in
Fig. 3. It is easy to make, or have made
for you, requiring only a vertical drill.

The actual retraction angle required
by the model can be accomodated by
altering the position of the pivot of the
swinging arm (A), in conjunction with
the length of that arm. The suggested
sizes in the diagram should give a unit
stronger than virtually any wing. After
the correct position for the block (B) on
the leg is found, the set-screw used for
adjustment may be removed and the
whole setup soldered, using
high-melting point (but not “silver”)
solder.

4. Leg Strength. The questionable
strength of the usual 5/32” wire has
been a problem in many models. The
use of thicker wire for the legs is almost
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CANNON

;__ ELECTRONICS

13400-26 Saticoy Street
North Hollywood, Calif. 91605
(213) 764-1488

MODEL D526-M3A
Includes

D525-T3A TRANSMITTER
D526-MR3A RECEIVER
3 SERVOS (D525-EA,

D524-EA OR D527-EA)
2 CHARGING CORDS
*D526-P250A POWER PAK
* (Airbome Wt, - 100z.)

Inéludes

k-—-‘“——'-—

PAK OPTIOMNAL.

MINI-3 SYSTEM | MINI-5 SYSTEM'

MODEL D526-M5A

D525-T5A TRANSMITTER

D526-MR5A RECEIVER

4 SERVOS (D525-EA,
D526-EA OR D527-EA)

2 CHARGING CORDS

*D526-P250A POWER PAK

! (Airborne Wt, - 11,%0z.)

$309.95

PWEIGHT SHOWN W'I'FH 250 MA POWER PAK. ADD 1,50Z. FOR 500 MA PAK.
250 MA PAK GIVES 1.5 HRS. OPERATION, 500 MA PAK GIVES 3 HRS .

DIGITAL
PROPORTIONAL
EQUIPMENT

BETTER

STANDARD-5 |
SYSTEM

1

I MODEL D525-55A

1 Includes

| D525-T5A TRANSMITTER
|  D525-SR5A RECEIVER

I 4 D525-EA SERVOS -

I 2 CHARGING CORDS

: *D525-P500A POWER PAK
1

|
l

]
I
|
1
. SERVOS
|
1
f (Airborne Wt. - 14.90z.) |
1
|
I

$299.95

*EITHER FOWER

WRITE FOR
COMPLETE PRICE SHEET

FACTORY ASSEMBLED SYSTEMS .

RECEIVERS
STD-5: SINGLE DECK,
x 2-1/2 INCHES. WT. 2.4 OZ.

MINI 385: 2 DECKS, 1-3/16x 1-3/8
x 1=13/16 INCHES. WT. 2.2 OZ,

D526-EA - $40.00 (kps_10 TYPE)
ROTARY QUTPUT-1.8 OZ.

D527-EA - $39.00 (KEK TYPE)
LINEAR OUTPUT-1.8 OZ.

CANNON PROPORTIONAL EQUIPMENT WILL EQUAL OR

IN SIZE,QUALITY AND PERFORMANCE ANY OTHER
PROPORTIONAL 5YSTEM YOU CAN BUY,
REGARDLESS OF PRICE!

NEW-ORBIT PS-4D SERVO!
MODEL D528-E

KIT - $25.00  HALF-KIT - §33.00

ASSEMBLED -'540.00 WT. 1.40Z.

ADD $1.00 PER SERVO TO SYSTEM AND
FLITE PAK PRICES IF THIS SERVO IS
DESIRED INSTEAD OF D526-E OR D527-E
SERVOS. ($2.50 MORE THAN D525-E).
TRANSMITTERS
D525-T TRANSMITTER-KRAFT-HAYES
DUAL STICKS, BUILT-IN CHARGER
AND NICADS, 750 MW QUTPUT,

3/4 % 1-3/4

D525-EA - $37.50 (KPS-9 TYPE)

LINEAR, ROTARY QUTPUT-2.5 OZ, NEW' THREE AX|S STICK

MODEL D525-T(S) (5-CHANNEL)
TRANSMITTER WITH ABOVE FEATURES
HAS KRAFT-HAYES SINGLE STICK.
ADD $20.00 TO SYSTEM PRICES FOR
THIS SINGLE STICK TRANSMITTER.

TERMS .
ELECTRONICS - NOT-THRU LOCAL DISTRIBUTORS.

ALL ITEMS AVAILABLE SEPARATELY IN KIT, HALF-KIT, OR BUILT-UP FORM.

DEALER DISCOUNTS AVAILABLE - WRITE FOR
THIS EQUIPMENT AVAILABLE OMLY FROM CANNON

¥ pRICES FOR 53 MHZ)

FLITE PAKS (Receiver, Servos, Battery)
------’-------------------------------_
DIGITAL SYSTEM KITS AND HALF- KITS- (e e JAPIE s BN v A
FP-55K
KITS AVAILABLE FOR ALL SYSTEMS AND ITEMS WE MAKE. KITS ARE COMPLETE, INCLUDING l KIT _[rP-m3k $110.00 |rP-msk $135.00 $125.00
BATTERIES, ASSEMBLED KRAFT-HAYES STICKS, AND ASSEMBLED AND TUNED R.F. SECTION (TX). § FALF~ [cp o €140.00 |FP-M5H $175.00 [re-ssH $165.00
HALF-KITS CONTAIN FACTORY-ASSEMBLED AND TESTED PRINTED CIRCUIT BOARDS, WIRING g KIT :
AND MECHANICAL ASSEMBLY ARE TO BE COMPLETED BY BUILDER. B BUILT-UP |[FP-m3a $165.00 |Fr-M35a $205.00 |FP-554  $195.00
1| FREQUENCIES ‘CANADIAN IMMEDIATE
SYSTEM STANDARD-5 MINI-3 MINI-5 1 AVAILABLE 2 DELIVERY
R
126.995, 27.045, 27.095, SALESABOICE V'CE ON ALL ITEMS |
kit |osesssk $204.95 |oszemix  $179.95 [os2emsk $214.95 :'g ;455322 ':35 45:rs:o I & W ENTERPRISES :
HALF- 153.5 MHZ. :  BOX 972 : SERVICE AVAILABLE
kit |oszsssn $254.95 [oszemm $207.95(vs2e-msn $264.951 0 <500 10 SYSTEM ©  REGINA, SASK. FOR EVERYTHING

WE MAKE OR SELL !

RETAIL CUSTOMERS IF YOUR DEALER DOES NOT STOCK CANNON EQUIPMENT; ORDER DIRECT
© FROM FACTORY .. CASH ORDERS SHIPPED POSTPAID. C.O.D. ORDERS MUST INCLUDE 20% DEPOSIT.

ORDERS

I FILLED IN ROTATION. PLEASE SPECIFY MODEL AND FREQUENCY. CALIFORNIA RESIDENTS ADD SALES TAX.

vital on a “retractor” because we need
the leg to go up in the same exact
location each time. Legs which have to
constantly be straightened are a
nuisance. I would advise the use of at
least 4" wire for the gear legs. Don’t
laugh —my 190 now has 5/16™ legs!
Sure, it’s heavy. But it’sreliable. Natur-
ally, we can’t wind music wire of this
size into a coil, so we just go without
one. It isn’t necessary anyway. Two
immediate questions arise from this:
a) ‘““How do you bend it?”
Answer — use a torch to heat it while
bending, and it will go quite easily. Use
minimum heat to not destroy the
temper of the metal; b) “Where can
you get it?” Answer — Sorry; I don’t
know. Would you believe my 5/16”
came from Australia? 1t’s true! I
couldn’t find a source of wire bigger
than 3/16” in Chicago, so a corres-
pondent sent me some from Wogga

SPAN LINE

e

FIG. 3
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Wogga Land. I leave this to personal
researches.

5. Most modelers are mystified by
the geometry involved in the “rake
forward when down — rake back when
up” type of LG, so very common
especially in WW II. The Hawkers,Spit-
fire, P-51, etc., etc., etc., have this
setup. Actually, it’s quite simple. The
LG unit or pivot line must be mounted
at a dual angle in the wing. Here’s how
to calculate what this angle must be: a)
Measure angle of rake forward when LG
is down, relative to vertical thru wing
chord. Example shown is 8° (See Fig.
4).b) Measure angle of rake back when
up, relative to span line. Example is 21°
(Fig.5). ¢) Add 2 together and divide
by 2. Example 8° + 21° = 29° divided
by 2 = 14!°.d) The pivot line must
now be mounted in the wing at 14%°
incidence within the section (Fig. 6)

14-1/2° INCIDENCE ON_PIVOT LINE

8° (SCALE)
F1G. 6

and 144%° tow-in (Fig. 7). It will be
found if the modeler mounts his pivot
line at this dual angle, that the wheel
will track true forward when down and
lay flat in the wing when up.

This information is evidently not
known by most scale fans as witnessed
by the usual straight-down legs when
retract-gears are fitted. :

Let me round off this somewhat
exhaustive discussion on retracting
landing gear by saying that my hope in
making this preseptation has been to
encourage further experimentation
along this line. Even today, a Scale job
with retracting gear that is Scale and
works is a rarity. No Mustang, Spitfire,
Zero, or Me 109 should be seen with
gear down while it flits through loops
and rolls!




DIGITAL ELECTRONICS — Each
Scorpion has proportional steering
and throttle. Reverse and brakes are
optional. All electronics are un-
conditionally guaranteed for six
months.

UNIQUE SCORPION SYSTEM —
Each transmitter will control three
Scorpions at one time. Fifteen Scor-
pions may be raced together on the
27 MHz band.

COMPLETE SYSTEM — Scorpion,
Transmitter, and Charger $299.95

|

WAGGER

(continued from page 47)

ships. Kids and dads will be resurrecting
the plastic P-40 they.got last Christmas
and taking a few turns in the circle.
Other guys will wander by and casually
mention that they used to fly stunt but
they got bored and dropped it. When
they start casting interested looks at
your R/C, the time will be ripe to invite
them out toithe R/C field next Sunday;
from there on, if you don’t snag some of
those new members you want you’re
dropping the ball.”

““Aw, Wagger,”” groaned Walt,
“you’re taking away some of the pre-
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~and all electronics are powered by

CONTROL TECHNOLOGY INC.

HIGH PERFORMANCE —The Scor-
pion has an actual top speed of 20
MPH. It is 1/8 scale with a 12 inch
wheelbase, and scales to the perfor-
mance of a real Formula 1. Two
gear sets are available.

ALL ELECTRIC — The Scorpion

high energy rechargeable batteries.
Just flip the switch and race . .. No
fuss - No muss.

SCORPION — Without radio but
including drive motor electronics
$139.95

WRITE FOR CATALOG AND COMPLETE DETAILS........

344 HAMILTON
BIRMINGHAM, MICHIGAN 48011
(313) 642-5792

cious time for R/C!”

Wagger paused in the act of spread-
ing a dab of Camembert between two
Milk Bones, his usual low-cal lunch.
“True, Walt, but consider: a little cast-
ing of the bread upon the waters could
bring you new members, develop the
skills of using flaps on ukies and light
weight on indoor ships, review the skills
of riding currents: with hand launch
gliders and in general relive the other
thrills of ‘model aviation through fresh
eyes. How about 'suggesting’'“Fun
Sunday” to your group, Walt, and give
itatry?” ®

ENGINE CLINIC

(continued from page 12)

tributing to the drag of the aircraft. This is
also the reason a tri-gear craft does not have as
strong a tendency to turn left. In this case,
only torque is tending to turn it.

A good example of this is in slow flight.
Try it the next time you fly a light plane. As
the angle of attack increases more right
rudder is required. If this was all torque,
aileron would take care of it.

| don’t remember which magazine it was
off hand but one of the general aviation
publications had a very thorough article on
torque and “P" factor. Also, you -will
probably find that the older flight instructors
preach torque while most of the younger ones
expound on the “P" Factor.

As you say, "Gyroscopic precession,
hmmm."” |

This column as well as the rest of this
magazine is great. Keep up the good work.
I've been with it since it started.

Yours truly,

Tony Vlasak ATR-3

Pacific Missile Range
Pt. Mugu, California

ANGLE ——p

oF
RIGHT BLADE B/

PROP HUS

DIRECTION OF CRAFT

ANGLE —

oF by
LEFT BLADE L
Y

I'd like to see that engineering handbook
you recommended to Maj. Lemieux — the
one that defines torque as ‘‘a simple twisting
motion”. (Just a bad choice of words — C.L.)
All the ones on my shelf define it as the first
moment about a given axis of the force
distribution on a body, or words to that
effect.

A good layman’s description would be
“twisting force” — when you twist a nut with
a.wrench the torque equals the force on the
handle times the length of the wrench, Atany
rate; torque can CAUSE motion butitis nota
motion by itself. k

In an R/C. engine, the torque is the
“twisting force™ the crankshaft puts on the
prop, and you can bet your bippy it has

R/C MODELER MAGAZINE



something to do with BMEP, displacement
and RPM. Torque and RPM together define
power output: multiply torque (in pound
feet) by RPM, multiply by pi and divide by
16,500 and you get horsepower. That applies
equally to R/C engines, electric motors, and
engine designers twisting jar lids.

You and the Major, like most people who
learned to fly before the 1960's, both have
the wrong idea about why airplanes like to
turn left on takeoff. There are four important
influences caused by the presence of a
rotating propeller: :

TORQUE REACTION: This is the
tendency of the airframe to rotate opposite
to the prop rotation because, by Newton's
Third Law, for every pound-foot of torque
the engine puts on the prop, the prop puts
one pound-foot of torque on the engine. It
acts mainly in the roll axis, but causes a
yawing effect on takeoff if the nose is up.
This effect is insignificant on most airplanes,
and can be almost zeroed out by a little
washout in the right wing. The P-51, which
has 161600-some horsepower turning a
400-Ib prop, is a notable exception; asudden
power application in the landing configura-
tion can put it on its back, and |'ve heard that
on takeoff the left gear strut is compressed 3'*
more than theright one.

SPIRAL SLIPSTREAM: This is the
effect caused by the rotating propwash
striking the left side of the fin more than the
right. Again, it's pretty small, and can be
allowed for by offsetting the fin.

GYROSCOPIC PRECESSION: This is the
tendency of a rotating mass (like a gyro) to
tip in a direction perpendicular to an applied
torque. It will cause the airplane to yaw left
when the nose is lowered, as in raising the tail
on takeoff. This is another small one, but
again the P-51 is a big exception,

P—FACTOR: This is the big swinger, It's
based on the vector combinations of relative
wind velocity and instantaneous velocity of
small prop blade elements, and is pretty hard
to visualize. What it comes down to is that the
descending prop blade strikes the air at a
higher angle of attack than the ascending
blade when the nose is high. This means the
descending blade develops more thrust, and
like a twin with more power on the right
engine, the airplane wants to turn left.
Likewise, in a nose-low attitude (like a
high-speed dive) it will want to turnright. Ina
loop with a diving entry, the pilot has to hold
increasing left rudder as the airspeed builds
up in the dive, increasing right rudder up the
front side, approximately neutral rudder on
top, and increasing left down the back side.
After leveling off, he relaxes the left rudder as
the airspeed settles down. In general; right
rudder goes with back pressure on the stick,
and left rudder with forward pressure.

There are several smaller effects, mostly
caused by the rigging adjustments that take
care of the bigger ones, but there isn't much
point in going into them; P-Factor is 90% of
the problem by itself.

Now a flight instructor would be
technically correct if he admonished a
student to apply the proper corrections for
""the various yaw effects arising from propel-
ler rotation"’, but when the airplane is headed
for the boondocks to the left of the runway,
he needs something a little more brief.
Therefore, all those weird little influences are
lumped under the inaccurate — but
short — name of TORQUE. (As in “Don't
forget the torque, dummy, RIGHT
RUDDER!"")

As long as I'm on the soapbox, | might as
well add a footnote to the airspeed vs.
groundspeed debate The “airspeed” argu-
ment is 100% correct as far as it goes. There is
no way that a steady wind can be detected
from an airplane except by observing the
ground, and in a turn with constant power
and bank angle the airspeed will remain
perfectly constant (except for a slight
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The only thing better
than an X-acto knife
isan X-acto Set.

We have sets for everything from
whittling to model railroading. Just so
you don't get halfway through your
project and discover you'd be working
better and faster if you had more than
one X-acto.

X-acto makes 28 different blades and
a variety of handles to cut through all
sorts of hobby problems. You can pick
the set with exactly the right combi-
nation of knives and blades for your
hobby.

Shown here is the #82 knife chest. It
contains three knives and nine blades
in a handy wood chest so you'll never
have to hunt around for the right tool.
The #82 is just $4.95. Other X-acto
tool sets from $2.75 to $60.00.

For free catalog write:

X-acto, Inc., 48-41 Van Dam Street
Long Island City, N.Y.11101,Dept. 64

X-acto®
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Attention, dealers and servicemen outside the U.S.A.

Our new “MODELLING INDUSTRY BUYERS' GUIDE” is now available
without charge to overseas dealers, wholesalers, manufacturers, PX’s,
military personnel and clubs. This extremely complete listing of all the
best in R/C for planes, boats and autos is ideal for reference and as
an inventory checklist; shows special export trade discounts and export
net prices! Use it to centralize your purchasing; receive consolidated
shipments at the greatest possible savings.

Airmailed without obligation to qualified buyers . . . . ask for your copy today!
e EXPORTATIONS Export Specialists in Aeromodelling and Radio Control

3055 W. Yalley Bivd., Alhambra, Calif. 1803 (213) 289-0634 W Cable: ''Extronic™’

New DUMAS fun models for '70...

For .19 engines and RC. A regular Florida Everglades airboat
that'll run 'on most anything that's damp! Rugged aircraft
plywood construction that's simple and fast, easy en-

gine installation with a compartment for RC

gear. Length 28", beam 10”. Only $14.95

... just like big brother but for .049 power.
Fun free-running or RC; 18” long, 734" beam.
. Diecut mahogany and plywood construction,
S ¢ only $5.95 -

And...new high performance fun
and all-out competition models!

A real hot competition hydro with
the same winning ways as the rec-
ord-setting 40 and 60 models, all
aircraft plywood, for .20 engines —
length 28, beam 147, only $21.95.

i mile oval WAM record holder at 21.29
mph and a 1st in .20 multi boat IMPBA
race. Here's a scaled down SK Dad-

dle 40 that runs like 'daddy"'.

Length 26", beam 9
only $15.95.

dutnas

See your dealer today . . . he's got the hot ones from Dumas.

If not available from your local hobby dealer, add 10% o
for postage and handling and order from: = Division of Dumas Products, Inc.

Dumas Products, Inc., 790-1 Park Ave., Tucson, Ariz. 85716
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decrease in speed due to the increased lift
required in the banked attitude; this decrease
isn’t so slight with the super-steep turns we
make in R/C, but it doesn’t depend on wind).
HOWEVER — steady winds just don't exist
near the ground, since it exerts a frictional
effect on the wind. It's common, for instance,
to have a 5-mph wind at 50 feet altitude and
109-mph at 100 feet. This means it would
help a Goodyear to fly high going downwind
and low going upwind; the wind would add .
10-mph at 100 feet. This means it would
subtract 5-mph the other way. Gusts are
important too; a heavy airplane will tend to
"plow"” through turbulence at a constant
groundspeed, while a light one (compared to
its size, that is) will tend to hold a more
constant airspeed. An airplane with high yaw
stability will tend to “‘weathercock” into a
gust; this gives rise to the common belief that
a big-tailed sailplane will “point into the wind
better”.
Yours truly,
Ralph Jones
Certified Flight Instructor
Huntington Beach, California

| want to thank you for the many fine
articles presented in your column each month
concerning all the many available power
plants and their preservation. Usually | turn
to your column first, to see what is new. We
modelers have sorely needed the knowledge
of a man such as yourself. How about starting
a series of articles, a little each month, purely
on the complete overhaul of a popularly used
engine.

Now | want to say this about Major
Lemieux's article which you printed. | do not
want to be critical of either you or the Major,
Gyroscopic effect is very pronounced in high
performance aircraft, especially tail draggers
in the F-51 category. | do not disagree on the
effects of torque on the performance of any
aircraft, but gyroscopic precession causes the
same effect on performance, as does torque.

A word about the properties of a
gyroscope. The gyroscope is essentially a
wheel revolving so rapidly about its axis that
the. momentum of rotation restrains the
gyroscope from changing direction about its
axis. The property of a gyro to resist any
force tending to displace it from its plane of
rotation is called gyroscopic inertia or
stability. This tendency is proportioned to
the speed of rotation, or in other words,
stability increases with an increase in speed.
As a result, the gyro establishes a fixed
reference plane of rotation. When an external
force is applied to a spinning gyro, the rotor
axis is NOT displaced in line with the applied
force. It is displaced about an axis thatisata
point 90 degrees to the direction of gyro
rotation from the axis about which the
external force is applied. This property is
precession. See enclosed photo copy of
illustration.

Now assume that we have a high powered
tail dragger lined up on the runway, with its
big 500-pound gyro {(commonly called a
propeller) spinning up front at slanted angle
to its take-off roll. As power is applied,
torque causes a turn to the left. Now apply
rudder correction to maintain center line,
force tail off ground, and watch for more left
turn because we changed prop plane of
rotation. We have broken ground friction
with the tail wheel — true, but by the same
token speed has increased to a point where
rudder is more effective, so we should be able
to release some rudder pressure. But no, we
have to pump in more rudder, and there is
gyroscopic precession adding to the effect of
torque.

Mr. Lee, | had intended to close this letter
with the last paragraph, but during the past
week, | attended a professional pilots
instrument flight seminar at the University of
Tennessee. This seminar was sponsored by
the University and the Tennessee State
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Aeronautics Commission, but was conducted
by Federal Aviation Agency instructors, out
of the Academy at Oklahoma City. One of
the topics of discussion was torque,
gyroscopic effect and "P" factor, all of which
causes an aircraft to turn left during take-off
or during maneuvers which causes high
increases in angle of attack. | have not
expanded on "P'" factor for two reasons.
Number one | do not know enough about it
and number two this letter is getting too long.
Shortly, | will receive literature from the
F.A.A. at Oklahoma City relating to all of the
above and this will be forwarded to you.

Yours very truly,
Allen E, Bailey
Tri-City Aeromodlers
Kingsport, Tennessee
AS VIEWED
FROM ABOVE ROTATION
—_—
DIRECTION!
oF
EXTERNAL
FORCE
PRECESSES
0

EXTERNAL FORCE
APPLIED IN DIRECTION

OF ARROW S0° TO
PLANE OF ROTATION.
FIGURE BELOW SHOWS
DIRECTION OF PRECESSION

—— ABOUT A VERTICAL AXIS

SUNDAY FLIER

(continued from page 8)

Genial Bill Cannon explains kit,
semi-kit, and assembled equipment
philosophy.

Logictrol’s Bob Elliott logically ex-
plains to Cliff Rausin of Technisales
why he thinks E-K Products are the
best.

(continued on page 74)
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FULL SIZE

PLANS SERVICE

THE GRADUATE

By Joel Ciminno

Low wing, open cockpit
sport aircraft for

.29 to .35.
#426 $2.00

RAPIER

By Dan Santich

.50-.60 Powered
low-wing competition

model.
#427 $2.50

#420 MR EDIV An outstanding Class C Multi for FAI or AMA Pattern. By
the Scully Bros. $2.50.

4421 KAOS Joe Bridi’s Class C Competition aircraft that may well be 1970’s
best. $2.50.

4422 SOUTHERN GENTLEMAN Curtiss Robin-like .45 - .60 powered R/C
Trainer. $2.50.

# 419 GUS Willie Richards’ 72” span glider for light wind conditions. $2.50.

#423 FARMAN MOUSTIQUE .15 powered scale model of a vintage French
light aircraft. By Hurst Bowers. $2.00.

#424 OLE TIGER By Frank Johnson. 600 sq. in. full scale model of Bob
Downey’s famous Goodyear racer.

SEND TODAY FOR YOUR FREE
CATALOG OF R/C MODELER
MAGAZINES FULL SIZE PLANS LISTING

INSTRUCTIONS FOR ORDERING PLANS

Plons for each conshiuclion article featured in R/C Moadeler Magazine ar
Your oider s

jus! as close
asv your mailbox qgiven individual “attention and protessed by our
Plains

1 p1o

Ow i)

Department. Each plan is a full size, individual blueline print of the highest quality,

‘d fiem the master Gionaflex which was mode from the eriginal drowing.

All plans senl 3rd or 41h Class Mail
totol otder, whichever iy greater
(vxcept APO and FPO) odd
Money Order

sales lax.

For Air Mail scrvice, add 50 cents on 25% of your

Any ovcipayment will be refunded. Overscas orders

25" wdditional 1o your order and remit by [lalcinalionol

Make all checks poyable 1o R/C Modcler Magozine Calif. residents add
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Plans Service, P. O. Box 487,
Sierra Madre, Calif. 91024

[ 3rd or 4th Class Mail
O Air Mail
[0 Overseas Order

Name.

Address

City. —- State Zip
Please send the following plans: Amount for plans $
# # N 25%, odditienal for airmail $

259, odditional for overseas $
Colif. res. 5% tox $
Tolal amount enclosed

[0 PLEASE SEND FOR FREE CATALOG
] PLEASE SEND CATALOG SUPPLEMENTS
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Millions of television viewers will re-

cognize this meadow as the familiar open-

ing shot where the famous Cartwright
family are introduced on the popular
program series ‘Bonanza’.

Actually it is a 17 acre meadow on the

edge of Lake Tahoe owned by Steve .

Bourne. Steve is a very serious RC flyer
who, in the past, was limited to tempor-
ary flying sites around Lake Tahoe. So
with motor grader in hand he proceeded
to build an RC airport out of the famous
meadow used in the Bonanza series.

The strip is 300 feet long and 40 feet
wide with the prevailing breeze coming
off the lake. Take-offs are out over the

72

BONANZA

water for any engine failure, or loss of
lift in the thin air (the elevatlon of the
lake is 3,500 feet), has proven to be
disasterous.

The most interesting aspect of the
hobby to Steve is Winter flying off of the
strip. He has tried skis and big tires for
lifting off the frozen white stuff, but the
most successful is a set of Gee-Bee floats
normally used for RC seaplane applica-
tions. The floats are large enough to
support his Veco .61 powered ‘Tango’
biplane. When the engine is turned on,
the airplane just whistles over the snow,
making for a smooth take-off in the thin
air.

Glider flying is also a great sport from
the meadow and Steve is currently flying
a Phillips Foam-Glide with an .09 on a
power pod. In the thin air it takes muscle
to get it up and out over the lake in order
to soar.

Al Kinderick provided us with the
photographs taken on the property of
Steve and Norma Bourne who live on the
South end of Lake Tahoe — an out of the
way spot that provides a great degree of

pnvacy desplte the fact that it has been

“visited” by the several million people
who faithfully follow the activities of
Ben, Hoss, and Joe Cartwright. L ]

R/C MODELER MAGAZINE



FINISHING

THE

PYLON RACER

WITH

HOBBYPOXY
ENAMEL

By BUD PHILLIPS

Reprinted From The Pioneer R/C Club ‘Modulator’

There are three basic factors that aid
the builder in gathering more appear-
ance points:1) Craftsmanship 2) De-
sign and trim 3) The Paint job. The
NMPRA encourages modelers NOT to
trim their models like the real ones.
Each model can be painted and trim-
med to suit the modelers preference. At
contests, many models are seen that are
well finished with only a simple
one-color paint job. Perhaps a well-built
and well-trimmed plane would add to
the owners pride even if the additional
points gathered would be hardly evi-
dent. In this article, an attempt is made
to cover the finishing of the plane,
although the paint job will never be any
better than the basic building job.

MATERIALS: Starcast resin,

Hobypoxy (colored and White), Auto

primer and paste, lacquer thinner,
tac-rag, 320 garnet paper, 400 and 600
wet-or-dry paper, % and % inch width
masking tape, and degreaser.

EQUIPMENT: Compressor, dia-

phram or piston type capable of pro-

ducing 2% to 3 cubic ft. per minute at
30 to 40 Ibs. pressure. Spray gun,
DeVilbiss model EGA-502 with 390F
nozzle.

WOOD PREPARATION: After
sanding, coat the balsa with two coats
of “Starcast™ coating resin. Allow the
first coat to dry well before the applica-
tion of the second coat. Be sure to stir
the wax that has settled and shake the
can to mix well. Sand the resin with the
garnet paper, avoid sanding through the
resin.

FIBERGLASS  PREPARATION:
Fiber-glass needs to be roughened

with 400 wet-or-dry prior to painting.

PRIMING: Mask off the wind-
shield and spray on a coat of auto body
grey- primer. This will reveal all your
“boo boos™. Fill the holes with auto
primer paste over the primer coat. Sand
the entire plane free of any primer with
the 400 and 600 wet-or-dry paper. Re-
peat this process until all the holes are
filled with either primer or paste.

CAUTION — do not leave any unneces-
sary primer on the plane as it is very
heavy. The paint will stick without the
primer base. If by accident, you have
sanded through the primer and resin
(very obvious at this point) it can be
corrected.

CLEANING THE MODEL: Using
your compressor, blow air into all open
parts of your plane. All dust needs to be
removed now so that it won’t be im-
bedded in your paint later. Wipe your
plane with a degreaser solution and
allow it to hang and dry. Just before
painting, the final cleaning is done with
a “tack” rag. Don’t underestimate the
value of this 35¢c item.

MIXING THE HOBBYPOXY
PAINT: Mix the two parts and allow
to settle for 1 hour prior to thinning.
This can be rushed by placing the con-
tainer (lid off) in boiling water for
several minutes. THIN the mixture to
suit your gun. I use an equal amount of
thinner to my mixed Hobbypoxy be-
cause my gun shoots a finely atomized
spray. Experiment with the combina-
tion until your gun “whistles” when
spraying. Avoid “orange peel” by add-
ing thinner.

SPRAYING: If you spray outside,
pick the best time of day, to avoid wind,
dust, and excessive moisture. You may
find this hard to believe, but I spray
mostly after dark with light coming
through the glass doors. When you get
used to the sound of your gun, good
light isn’t always necessary. Of course,
it is preferable to have a spray booth
and good lighting.

“Fog” your first coat and hang each
part to dry where the smallest surface is
exposed to catching dust. All drying
should occur in the room where the
least dust exists. The second coat can be
applied almost immediately after the
previous part has been hung to dry.
Continue to apply the necessary coats
until a nice “rich” color appears. Allow
each coat to dry to a “tacky” touch
before the next coat is applied. Best
colors are obtained by always having a
white base before applying the color.

MASKING: I like to design and
mask my planes for several colors, De-
signs should be well thought-out prior
to the masking operation. Use good
clean masking tape. Run your fingernail
along the edge exposed to paint to make
it seal. Use a light first coat and let dry.
A good building job is worth a good
paint job with good equipment. [ ]



FEATURES

REFILLABLE
POWER CELL

TOTAL WEIGHT
LESS THAN

7 'TRAVEL
14“TO CONTROL

PUSH
15 LBS.
PULL

A Unit With Enough Power '
To Operate Wheels, Flaps, Etc.,
From Your Throttle Servo.

UNIT PRICE
$34.00

CHARGER KIT
$4.50

PMW 2630 W. DURHAM ROAD, TRACY, CALIF. 95376

Jay Brandon of Dumas has his ear
bent by Bill Hannah of Heathkit, who
explains that the 3600 reading on the
Thumb Tak comes from the 60 cycle
(3600 per min.) bulbs in the ceiling.
Useful little gimmick for calibrating.

Ernie Allenbaugh and Marty Barry
of Kraft Systems tended to the the
customers. Charlie Brown (Cliff’s
Charlie, fella!) and Chuck Hayes can be
seen in back, taking time to watch abit
of the Super Bowl actionon TV.

Kraft’s new receiver unit, with
integral harness plug, is shown with a
KPS-9, a KPS-10, and two of the new,
tiny KPS-12 servos, with a 225 ma. pack
down at bottom of the picture. And
those KPS-12 servos are the smallest in
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the industry! I put one in a tray
designed for the Orbit and Micro
Avionics little jobs, and the Kraft servo
rattled around in the tray. Not too
much, true — but enough to prove the
fact that they are smaller. And that’s
progress. '

Hans Weiss tries out the sticks on
Larson Electronics transmitter, while
Frank Kagele shows the Larson
innovation of having the harness all
connected in the switch.

Closeup of Larson’s lightweight re-
ceiver — five channels at 7/8 of an
ounce! With the lightweight servos and
battery pack, Larson’s flying weight for
four control operation is under nine
ounces. Larson is a new name, but the
company is manned by oldtimers, and

they’ll make some waves in the industry
with their innovative approach.

Bill Northrop, center, newly
crowned “native Californian,” gets
confused while trying to compare the
merits of Micro Avionics single stick
and two stick orange colored trans-
mitters to Edie and Ray Downs. Bob
Dunham, left, and Al Strickland, right,
keep watch on the proceedings now
that it’s all in the family. Datatron
family, that is.

Chuck Moses, Bob Dunham and “Big
John” Elliot stand guard over vivacious
Stella Jaime, who holds Orbit’s new
single stick transmitter. And look at
that unbelievable model overhead,
which is actually flown with Orbit’s
equipment.
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perienced modeler to fly."

HERIOCK

AIRCRAFT
MODELS

1275 Dana Avenue
Palo Alto, California 94301

THE LEARJET

The Ultimate In Sport Scale

Ken Willard — "'The Llearjet is a show siopper — fasi,
exciting and realistic; yet surprisingly easy for the ex-

Bill O'Brien, RCM Special Projects Editor— "*An exciting
scale model; yet very easy to fly and maintain.”

Jerry Nelson (after flying it in the Air Show at the 1969
Nationals) — "*A scale model for all-around sport flying
— realistic, exciting, yet easy to fly; makes you feel
you are flyirig the full scale Learjet.”

Fuselage fully assembled, vacuum formed from the toughest plastic
ever used in model aircraft. Plastic covered foam wings. All spe-
cialized hardware. Length 57", wingspan 55”. Flying weight 7 V4-
B Ibs. For .60 engine and 4 channel proportional,

$99.50 outside U.S.
Write Dept. N for new brochure

$89.50 in U.S.

Dealer inquiries invited.

One of the equipment highlights for
the West Coast modelers was a look at
the Pro-Line Proportional system,
rapidly gaining in popularity among the
nation’s competition fliers.

Bob Strickland shows World
Engines’ new three channel rig to Bob
and Carol Foster. Bob Foster, for those

of you who don’t follow boats, just
happens to be the world’s fastest boat
driver.”

To wind up the section on radio
equipment, this interesting observation
is made. No manufacturer displayed
any galloping ghost equipment. At least
I didn’t see any. World Engines showed
the only single channel equipment,
other than Testor’s Skyhawk, and
World’s was digital propo — but for the
same price as the Mule. It looks like the
state of the art has passed up the
tinkerers — at least as far as the manu-
facturers are concerned.

AIRPLANEKITS’

I’ve divided this section into two
groups — plastic, or composition type

construction models, and the old stand-

by balsa types. Balsa first, alphabeti-
cally.

Roland and Robert Boucher of
Astro Flight proudly displayed their
line, including the Malibu, a proven
winner, and the new Fournier RF4
powered glider like the one Miro Slovak
flew across the Atlantic. Astro Flight

$31.95
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SUG. RETAIL, PENNA. RES.ADD 6% SALES TAX.

2"inch DIAMETER "HIGH-TORQUE" MOTOR STARTS ALL MODEL |
AIRCRAFT ENGINES FROM A 12 VOLT BATTERY.

THIS "LIGHTWEIGHT" STARTER IS EQUIPPED WITH . .
VINYL JACKET, ENCLOSED PUSH BUTTON SWITCH,
10'ft. HEAVY DUTY CORD WITH BATTERY CLIPS,

REVERSABLE RUBBER PROPELLER DRIVE INSERT.

100 # AMERICAN MADE AND NOT OF SURPLUS ORIGIN,
"COMPUTER DESIGNED" FOR MODEL ENGINE STARTING.

WRITE FOR DETAILS, JOBBERS AND DEALERS ARE INVITED.

SonEIRONICE =

8042 CRAIG STREET.
PHILA., PENNA. 19136
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Graupner

The World's g 5«
Finest RC Klts
Gas Model

IMMEDIATE AVAILABILITY

Available Now* \’

New

SIJPEI' Designed by
B Phil Kraft
G4629 4

>
KWIK FLY MARK 11

1967 World and Nationals
Champion in Multi Radio Control ;
Featuring: Moulded and Laminated Balsa-Plywood
Fuselage Sides *Shaped Wing Tips *No carving re-
quired *Complete full-size plans. All Hardware In-

cluded: Price $49.98

(] »
TAXI .. . Multi-channel, radio-control model, highly
prefabricated, completely die-cut and pre-shaped.*
Complete with all wire parts and wheels, for .15 thru
.35 engines.* Suitable for 2 thru 8 channel, radio-
control equipment.

Wingspan . ...................59-1/15:'

(11 e R SR MR e S 40-3/16"
Wing area 493 sq. in.
‘ Price $34.98

AMIGO 11 . . . Free Flight and Radio Control sailplane
model. for tow-launching and powered glider conver-
sion. Accommodates 2- to 4-channel Radio Control
equipment.
Wingspan .
Length ...
Wing area ...

AMATEUR . . . Multi-channel, radio-control, highly pre-
fabricated. Complete with all hardware and wheels.
Suitable for 049 to 09 engines.

Wingspam, o ol L g
Length of fuselage
Wing area ............

Distributors — write to
AHM—621 E. Cayuga St., Phila., Pa. 19120

MAIL ORDERS: Try your AHM dealer first. If he cannot
supply items, send his name and address

with your order. Add 5% for handling

and shipping charges. Add 10% outside
USA. —  Write Dept. 238

CS 1161
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has a good line of gliders and small
power planes.

The Dumas line of planes and boats
keeps pace with the wood construction
techniques. Byron and Jay Brandon
pointed out the “Fly Any-Way” bene-
fits of one model with interchangeable
power and soaring wings.

Bryan Smith reloads the display
movie camera while Mark extols the
virtues of the Marks “Windward”.

¢ _:_.;- ”TilllElST F,\ODUQTS CG ¥

b : 4
Big Frank Garcher of Midwest

Models was fighting a miserable cold,

but that didn’t stop him from demon-

strating the features of Midwest’s “Flea
Fli plus 10”.

Jack Stafford continues to put out
his fabulously precise balsa kits. Dave

Lane smiles happily at my expressed
admiration for their newest racer. “Ole
Tiger”” due out in about 3 months from
the time this appears in print.

il

Mike Schlesinger touts the R/C ver-
sion of Top Flite’s Nobler, which gave a
great exhibition of flying during the
show. Asusual, Sid Axelrod is doing the
ironing — but with their own new iron,
out soon, for MonoKote. It is not true
that Sid takes in ironing between shows
just to keep proficient. It really is easy
to iron MonoKote. Try it.

'SWIFT Single Chsnnet
\&iﬂplaue s i

J e pgee G

Plastic models keep increasing in
numbers — especially in the flying cat-
egory. Donn Kaylor of Cal Hobbies will
put out the “Swift” sailplane. It is ready
to fly, and can handle any of the new
small propo rigs if you want to fly
rudder and elevator.

Sal Taibi is eminently pleased with
Competition Models unusual design
structure of corrugated sheet with
wood framing. Martin Samstag, of La-
guna Hills, looks very impressed by Sal’s
sales pitch.

Dewey Broberg with his “Sea Bird”
ARF, designed for amphibian service
with conventional landing gear. If it

R/C MODELER MAGAZINE



Look for the NYROD" trademgark on every Push Rod!

®

| Sl L svE
Ao crs =

“THE Flevible PUSH Rop 4Tt
SLIM PAK - packaged straight - & COIL PAK AVAILABLE

entering the plastic ARF field with an
enlarged version of his foam model, the
Ranger. Here he is with the “Super
Ranger,” a five foot design with foam
wings and vacuum formed fuselage. Still
under development, it looks like a form-
idable competitor in this fast growing
field.

Jerry Nelson, proprietor of Nelson
Model Products, with a great line of
imported kits augmenting his own KA-6
record holding glider,

flies as good as it looks, it should be a
real pleaser. Bill O’Brien will test fly it
for RCM.

Happy Jim McManus, of J & M
Custom Glass Models, displayed a line
of fiberglass fuselages. The SE-5, up
above, uses his fuselage and foam wings,

i and shows what great progress is being Paul Sherlock, of Sherlock Aircraft
Carl Goldberg, the old master, is made in this field. Models, is one of the most exciting

World’s Finest Unit is
backed by the World'’s

Finest Service
AUTHORIZED SERVICE STATIONS:

R/C Service (Sune Jonsson) Dwight's R/C (Ken Dwight) Antonio Baptista Rincon 4 Geotl Franklin
Lavendelvagen 30 21 Saunders Road Calle 79 No. 17-77 "'Quinta Claret 98 Grasmere Street
58258 Linkoping, Sweden Scarboro, Ontario, Canada Maracaibo, Venezuela, South America  Leicester, England
ne 70772 B
RCS Engineering (Jerry Pullen)  Gary's Hobby Service (Gary Pannell) | 1o 20772 Cinedisc (Marcel Van Gempel)
11015 Fenway 2013 Melissa Street Kohlman Co. (Dennis Kohiman) 35, Rue, Neuve
Sun Valley, California 91352 Arlington, Texas 76010 8213 N. 29th Avenue Huy, Belgium
Phone (213) 768-1519 Phone (817) 277-8333 Phoenix, Arizona 85021 Neal's R/C Service (Neal Strutzenburg)
Phone (602) 997:0656 Manson. lowa 50563
Kraft Southeast (Bill Johnston) Omega Systems (Steve Baxter) : PI 712y 4833011
P.0. Box 2572 10643 59 Street Midwest Model Supply Co. hone (712) 463-
1429 Flamingo Lane Edmonton, Alberta, Canada 6929 W. 59th Street Digitare Services (Barry Angus - Brian Green)
Montgomery, Alabama 36105 Phone (403) 466.7479 Ezlcasa",{l:l;nggﬁﬁ_’olsgiﬁ 23 Relreat Rugd
5) 288.9 o
Phone (205) 288-9726 Kraft Northwest (Len Doody) ne (.L ) Hampton SIS.L..Auslraha :
Kraft Northeast (Tony Bonetti) Route 5 Box 432 Wintronix (lver W. S. Wimby) Northern Virginia R/C Service (Hal Peterson)
161:175 Linden Street Tacoma, Washington 98423 622 Miller Avenue. 6501 Oakwood Drive
Hackensack, New Jersey 07601 Phane (206) WA 7-3290 San Jose, California 95129 Falls Church, Virginia 22041
Phone (201) 343.5008 Phone (408) 257-2461 Phone (703) 256.6665

write for free catalog

RAFT 450 W.CALIFORNIA STREET, VISTA, CALIFORNIA 92083

SYSTEMS INC
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7"1'65 RTOT

NO DISAPPOINTMENTS
\\' e~y PN
m R/C HYDROPLANES
e ey MISS UNLIMITED 36" long; 14" beam.
oy e i engines . 29-. 55,
Y i List; $ 13.95 OUR PRICE: § 8.23

THRIFTWAY TOO 24" long, 9 1/2" beam.
engines .09-.19

List: § 7.75 OUR PRICE: § 5.25
MISS THRIFTWAY 18"long, 73/4"beam. .
engines .049-,09. Free running.

List: $ 5.50 OUR PRICE: $.3. 75
DRAG'N FLY 60 44" long, 18" beam.
engines .35-,60. Multi-channel.

List: $ 44.95 OUR PRICE: $ 29.99
DRAG'N FLY 40 36"long, 1B beam,
engine .29-.40. Multi-channel.

List: $ 32.95 OUR PRICE: $ 22,85

R/C SKI - RACING BOATS
SK-DADDLE 40 36" long, 18" beam engines
.40, Multi-channel
List: $ 24,95 OUR PRICE; $15.39
SK-DADDLE 36" long, 14" beam, engines
.29- .60, Multi- channel
List: 23,95 OUR PRICE: $15.19
SK-DADDLE TOO 27"long,10 1/2" beam,
engines . 15 - . 19, Multi-channel
List: $12.95 OUR PRICE: $7.50
SK-DADDLE JR. 18"long, 7 3/4" beam.
engines ,049-,09. Free running, single R/C.

List: $ 7.50 QUR PRICE: $ 4.50 j
119 Nieuport < FOAM WING KITS
T\———L‘» rrrrr AT Adkats =6 44" spand . 049-, 09 engines
"'" \
‘ - WHIZ KID $8.95 $ 6.08
) e BONZO $9.95 $ 6.75
HOT SHOT  $9.95 $6.75
MIDWEST R/C AIRPLANES FOKKER $19.95 §$13.49
Name List Our 44" wingspand engines .15-.19
ESQUIRE $11.95 $38.10 DAS LITTLE STIK $22.85 §16.99
50" wingspand engines . 15-.19 46" wingspand . 19-.23 engine
TRI SQUIRE $13.95 $9.45 FLEA FLI+10 $24.95 §$17.33
40" wingspand engines .049-, 10 42" wingspand engines . 19-.23
ASTRO CAT, $26,95 $ 18.23
62 1/2" wingspand engines .35-.60 FoxO)EN:/INESNGlNES
SKY SQUIRE $26.95 $18.23 F CE
.74 R/C engine ...... $35.29

57" wingspand engines . 19-, 50
NIEUPORT $19.95 § 13.49
44" wingspand engines . 15-.19

.60 R/C engine ..... $35.29
Other engines listed in our catalog.
Mufflers and throttles in our catalog.

To Order: Send check or money order with name and address include zip code please.
CATALOG: Boats, planes,engines and sundries. Send 75¢ to cover cost and postage.
KRISS HOBBY HAVEN 142 E. Main St. Bay Shore, N.Y, 11706

CUSTOM BINDERS

FOR RCM READERS

Now you can keep all of your
issues of R/C Modeler maga-
zine together and in perfect
condition for easy reference.

5395 EACH OR 3 FOR 51095

TELLYOU
WHAT I'M
GONNA DO...

Designed to hold all of the back issues you now have or for
future issues of R/C MODELER MAGAZINE as you acquire
them. ;

Designed in beautiful green vinyl with gold letters, each binder
bas metal spines for holding twelve issues of RCM. Copies may
be easily inserted or removed. :

R/C Modeler Magazine, P.O. Box 487, Sierra Madre, Calif. 91204

Please send me RCM binders. | enclose payment of §

Name.

|
|
|
|
I Address.
|
|
|

City.
State Zip
California Residents add 5% tax.
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newcomers to hit R/C modeling in
years. First, with his fantastic Boeing
747, then with his kit version of the
LearJet, he has introduced some of the
most advanced designs to the R/C fra-
ternity that have been presented so far.
Here you see Bobby DeMaderios, Paul,
Jo Ann Kimbull, and Ron De Maderios
happily displaying the LearJet after
Paul’s great flying show. Ron is the
genius behind the production methods
used in forming the LearJet com-
ponents.

Sid Krane and Stew Shapero of
Testor’s are very happy with the perfor-
mance — and the public accep-
tance — of their new .049 engine which
they now have installed in the Sky-
hawk, as well as their control line
models. Testor’s dées a first class job of
merchandising.

Sam Crawford talks with
Protheroe of Vortex Model Engineer-
ing, while Roger Grigsby, center, looks
skeptical of the whole bit. Tom showed
his new improved Santa Barbara One
Design — beautiful! Also, that sailplane
fuselage in the background is for a 14’
design that Tom has just about finished, -
that should be a winner.

Tom
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Joe Stanton gets a sales pitch from
Dale Willoughby on the pleasures of
soaring, and the advantages of his fiber-
glass fuselage, for the Elfe 10’ scale
model.

ENGINES AND ACCESSORIES

Duke Fox showed his entire engine
line, so I picked the new .15 for him to
display. He’s got a carburetor design with
variable intakes that gives his motors
excellent flexibility from full power to
idle.

AL

Steve Mallory, an ardent R/C modeler

from Whittier, looks over the .049 auxi-
liary motor pod for gliders put out by
Dick Rehling of D & R Products in
Laguna Niguel. If you don’t have a winch,
and the land is flat, then an auxiliary
motor will get you up where the rising
currents are, says Dick.

Cliff Weirick and the ubiquitous and
gorgeous Charlie Brown of medeling are
amused by Bev Smith’s “priceless”
Hobbypoxy warmer. Put a 75 watt bulb
(or is it 60 watt?) in a coffee can, stick a

R/C MODELER MAGAZINE
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FOX MOTORS

FOX 60 R/C FOX 36x R/C

Bore ... .800

e 937 i
Disp. .. .60 Stroke ... 715
R [ ) Disp. .._....... .359
Wi 8 ox.

*49.95

You'll make the scene with a completely American-made Fox motor.
Fox motors are capable of over 1,000 flights under normal conditions
ond cre test-run and adjusted before shipping. If you have a problem
with your motor, helpful ond knowledgeoble advice is yours for the
price of a phone call. When you need parts, just call us...we'll ship by

air mail the same day.

MFG. CO. 5305 TOWSON AVE.
FORT SMITH, ARK. 72901 A C 501 646-1656

F&X

CHEROKREE
‘BABE”

THE REALLY BIG - LITTLE AIRPLANE

WING AREA 464 5Q. IN.

FLYING WGT. - 120Z. RADIO 3 1/2 LBS.
FORMED COWL

Span 53 in.
Airfoil 18% Symmetrical
Recommended engines .23 -.40

Radio Multi-channel proportional

$27.50

Send Stamp For Literature On Other Kits And Accessories

CHEROKEE - $37.50 NAVAJO -$37.50 - NIEUPORT "17" - $44.95

VK MODEL AIRCRAFT CO. 12072 Main Rd. Rt.#5

Akron, N.Y. 14001
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one gallon fruit cocktail can over it,
upside down, top removed and bottom
perforated, held about three inches up by
a screw in the side of the coffee can,and
the Hobbypoxy will bewarmedto exactly
120° for mixing and application. Write
Bev for details. Incidentally,
Hobbypoxy’s new 5 minute dispenser
packet is great. Also, I tried the five
minute stuff against a well-known com-
petitor. Put them both, after mixing, on-a
piece of paper, let them harden over-
night, and the next day,bent the samples.
The Hobbypoxy was still flexible, even
though cured, while the other product
was brittle and cracked. Sold me.

Larry and Granger Williams plugged
their products — especially their new
larger pilot and the detailed machine gun
they’ve produced for scale.

Roger Norsikian with Norco Marine-
craft Models’ new 46%” ‘Balboa”
Express Cruiser. Boy, would I love one of
those — especially if it was 46% feet.
Dreamer!

{ R
AR MODE

T AC MODEL POWER. w38

: ! i l =1
Don Patton of Lee’s Hobby hears all
about Octura Models new ‘Wildfire’
monohull speedster for .40 to .60 power.
Steve Muck is the pitchman.
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R/C race cars were represented by

George Siposs of R.0.AR.— Radio
Operated Auto Racing.

One of the most well-known names in
modeling circles, X-Acto, Inc., displays
their versatile and complete line of tools
for the modeling craftsman.

engines, ready-to-fly ukies, and the dune
buggy, which has become popular with
RC’ers since RCM’s article on converting

it to R/C use.

And that was MATS, 1970. Except for
a couple of untimely occurrences. John
Tatone had to leave due to adeathin the
family, for which we extend our condol-
ences, and the MRC-Enya people had to
cancel their appearance due to illness. We
missed them both.

Jim Kelley, Don Barton, and the
Garden Grove R/C Club are to be congra-
tulated on another good show, and I, for
one, am looking forward to the 1971

edition already! ®

CUNNINGHAM ON R/C

(continued from page 7)

busy one for me that several months
may elapse between flying sessions.
Boy, that first flight is kinda’ tough on
the nervous system until all of those
keen reflexes are all sorted out again.
Many times it has been “puckering
time”. What the heck is “puckering
time”? Simple. Do you remember the
feeling that you got the last time you
got into trouble, in the AIR, Don? Do
you remember how your toes kinda’
dug into the ground, your leg muscles
tensed up, and your fanny clenched real
tight? Thats “puckering time!” A
couple of months ago I watched a friend
of mine flying in a fun fly contest. He is
rather slight of build, and was wearing
tight pants. Each time he did a difficult
maneuver, you could tell it simply by
standing ten feet behind him and watch-
ing a strategic area of his anatomy!

But back to the subject. If you take a
brand new bird out to fly that first day
after a long layoff you may dork it into
the ground just because your reflexes
are not up enough to get you out of the
troubles that can be brought about by a
new aircraft.

OK, so you start off this years flying
with the same old dog-eared bird that
you ended up the season with last year.
Great, you have the breaks going for
you, but what about that good old set
of radio equipment that has been laying
around the past few months? Did you
leave it in that fuel soaked airframe, and
just let it sit on a rack in the garage. all
winter, suffering temperatures of 10,
maybe twenty degrees below zero with-
out a thought other than, “Gee, I wish
that I could get out to fly?” That
ultra-cold weather may not have
bothered the aircraft much, other than
to age the skin and glue joints a good
bit, and quite probably didn’t do any
damage to the radio. But how about the
batteries, both airborne and transmit-
ter? How about that engine? Any oilin
it, or just dust and condensation for the
past six menths? Of course, its a little
late in April to think about all of the
things that should have been done in
October, but if you didn’t do them in
October, perhaps now in April you can
take a little time to check things out
before that first beautiful flying day.

Back to October — if you were plan-
ing to store your aircraft for the winter
months, it would have been a good idea
to find a storage spot that didn’t have
too wide a temperature latitude. If you
can find a semi-warm spot in the house

R/C MODELER MAGAZINE



LET HARCO

GET YOU OFF | - STANTON SPECIALS
THE GROUND | HUNDREDS OF CLOSE.QUTS
with these |l & USED ITEMS

great values SEND 25¢ FOR SPECIALS CATALOG

TRANSWITTER MINDER

-

.%—:-"“;“7 ‘ &
®

©

SCALE METEOR 39.95

ADJUSTABLE TEMPERATURE

TEFLON COATED &
EASY TO HANDLE $10.85

SUPER MONOKOTE SOLID COLORS . . Ft/$ 1.35
SUPER MONOKOTE TRANSPARENT . .. Ft./ 1.50
SUPER MONOKOTE METALLIC .. .. .. ft/ 115
REGULAR MONOKOTE TRIM SHEETS . ... .89
. #64 RUBBER BANDS 1/4LB.......... 1.2

CITIZENSHIP SE-2 ESCAPEMENT

WORLD ENGINES CATALOG .. .........

g PATTERN FURY 34.95 ACE RADIO CATALOG .. .........c..--

TESTOR'S MC COY .049 ENGINE
WMS. BROS. LEWIS MG. ... .. 3
FOX 36X R/C ENGINE . . ... .. s
STERLING R/C SE-SKIT.............

kADD 50c POSTAGE ON ALL ORDERS

EEEEEEEEEEEE

TRAINER JAVELIN 34.95

Hobby Shop Inc.

47343 North Mllwaukee Avenue,
Chicago, Minois 60630

’.’Aﬂm_). Dealer inquiries invited.
290THOMP_SON AVE., OCEANSIDE, N.Y. 11572.

Ramit check or monay order—no cash
New York residents add 5%

[ Stanton W

Telephone 283-6446 area code 312

222 eeace piee” murriies [P IR

STANDARD EXTENDED
$5.95

This new Peace Pipe -
was extended to provide
1~ of clearance between
the exhaust stack and muffler.
Designed to fit most wide
fuselages and cowlings.

The Tatone Peace Pipe

reduces npise with 8 minimum

of power loss. Made in three sizes,

they will fit any present day engine,
9 to .65 without any modification.

1'se one muffler for many engines.

. Angled to keep fuselage cleaner,

casy to attach.

SIZES:

SIZES: It no_ dealer i mgi«". weder 2
Ne. 101 NQ. 102 Ne. 103 :‘!'; :;! Add 25c¢ for dling. m‘- No. ]0] L No. 102 L ‘03 L
(09-.19) (.29-.40) (.45-.65) s e ] o= 9). - £29-.40) 45-.65)

TATONE PRODUCTS Dept. AA-4 4719 Mission St., San Francisco, Calif. 94112

PLAY & RECREATION ITEMS FOR EVERYO

T |NY Tols 8 e

o) )
SOMERYILLE PLAINFIELD

[0)
EASTON

U. S. ROUTE 22
GREEN BROOK N. J.
A few miles West of

North Plainfield

Phone (201) 968-0440

World Engines  Plus all other
Sig Products top brands of
Octura R/C and U/C
Kraft planes and

Ace R/C equipment
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or basement for storage, then sneak in
the toys when your wife isn’t looking.
Keeping your aircraft in a reasonable
temperature range will prolong their
lifetime quite a bit.

The radio and batteries should be
removed from the aircraft during the
Winter and the airframe should be
thoroughly scrubbed to remove the oil
and dirt prior to storage. A very good
cleaner, by the way, can be made by
using about one inch of liquid dishwash-
ing detergent in a spray bottle. To this
add about two inches of household
Ammonia. Fill up the bottle with warm
water, shake up the mixture, and then
spray it on for cleaning. This will cut
through most castor build-up and will
clean up a model very quickly.

You can leave that engine bolted
into the aircraft if you want, but put a
few drops of 3-in-One oil into the
exhaust and intake ports and turn the
shaft over a few times to distribute the
oil. Wrap a clean rag around the engine
to prevent dust from getting into the
exhaust or intake. Do NOT seal up the
engine with masking tape, or plugs. This
will keep the engine from breathing and
will cause many condensation problems
in the spring. For that matter, if you
have stored your fuel over the winter it,
too, should be stored in a place with
moderate temperature cycling. Conden-
sation can happen within the fuel and a
great deal of moisture can creep in. If
you have a partially consumed gallon of
fuel at the end of the Summer flying
session, It might be smarter to trade it
off to a friend that is going to fly one
more time than to try and store it for
the Winter. If you have a full, unopened
gallon then save it for the Spring, but
before you use it be sure and shake it up
completely, then filter it through a
cheese cloth strainer before using. Rem-
ember what the friendly florist-engine
man, C. Lee has been saying about
filtering your fuel.

The actual storage of your radio
equipment should be done in the house.
Be sure it is stored in a place where it is
not subjected to great heat, or to great
cold but, rather, in an area that has a
reasonable temperature all of the time.
After all, the period of the year during
which it gets the most use, the tempera-
ture probably doesn’t fluctuate more
than thirty degrees. But during Winter
storage, this temperature can vary, in
parts of the country from ten above to
ninety above. This is very common here
in Texas. Of course, the radio can “take
it”, since the components have a wide
temperature tolerance range, but why
subject them to it? My gosh, the family
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car sure has'a hard time in the Winter.
How many of you lost your car battery
during this past cold season? If you’re
not going to use your radio, wrap the
receiver, servos, and transmitter in a
soft cloth and put them into a safe
place. Store the receiver battery with
the transmitter battery. Then, about
once a month take the transmitter and
receiver battery out and charge them
for twelve hours. This will prevent the
batteries from going dead from sitting
.on the shelf. Better yet, you can hook
everything up and work all of the
controls for about half an hour once
each month. Charge the batteries for
twelve hours, work all of the controls
for half an hour (It’s okay if you make
some flying noises in your throat while
you’re working the controls as long as
your wife doesn’t hear you) and then
charge the set for another twelve hours
and put it back to rest for another
month. This isn’t a set schedule that
must be followed, but if you want to
preserve your battery life, it sure will
help. (By the way, have you ever heard
your wife making “sewing” noises in
her throat when she was planning a new
dress? Of course not, this is a pasttime
restricted to young boys, and older
boys, dreaming of their fun and games!)

If you haven’t done all, or some of
the things that I have outlined above,
and Spring has come and you’re think-
ing about getting out the old gear and
going to fly, then take the time to check
out a few things first.

First, let’s consider that aircraft
thats been sitting out in the garage all
Winter, fuel soaked and molding. Brew
up a little cleaner, as mentioned earlier,
and clean it all up. Check out all of the
glue joints. Is the horizontal stab still
stuck on the fuselage? How about the
vertical stab? Grab ’em and see if they
will come off. Add a bit of epoxy here
and there if in doubt. How about that
firewall? Will the engine still stay in the
aircraft? If not, again a liberal dose of
epoxy is in order. How about the hinges
on the rudder, elevator and ailerons? Do
they still work, or will they rip off in
that first dive and resulting pull out.
Check ’em. Next, take a look at the
engine. If you are “in the know” about
engines, a little disassembly and a quick
clean-up won’t hurt. If you’re all
thumbs when it comes to engines, then
unbolt it from your aircraft, remove the
prop and the glo plug and immerse it in
a coffeecan of gasoline. Turn over the
shaft a few times and swish it back and
forth in the gas to wash out any crud
that may have settled in it over the
Winter months. Remove it from the gas
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CANADIANS Is the high cost of modeling keeping you grounded?

Send 25 cents for my catologue and be pleasantly surprised.
Logictrol Mk Il 5 Channel is now built and serviced in Canada, look at this low
low price. Complete unit ready to go with four MiniMite servos, Nicads-and built
in;charger: NIV ..ol e Sl ot e e i S S LRy i s T 410.00
Hinode DTR-4. This is an excellent low price four channel proportional set. Com-
plete with four servos and battery boxes (uses standard pen cells). DOT approved
and serviced in Calgary .............. ... ... .. . . ... ... ... 250.00
Hinode PR-400. The all new Digital single channel proportional. Complete unit
includes Trans. Rec. one Proportional Servo and one three position motor control
servo, color coded wiring harness, this set also uses standard pen cells. Ready to
Hollassibatteries i o ool e S T S B 120.00
This set is also Canadian DOT approved and serviced in Calgary.

KO Mufflers now in stock for the following, Veco .61, Enya .60 I, Merco .61 111,
Enya .29 - .45, Fox .74, Webra .61. This is one of the finest mufflers made and
was highly recommended by Clarence Lee. My Canadian price same as USA
12.95 each—Just arrived, Webra .61 Blackhead 72.95 Internats winner.
Dealer inquiries invited on all of above and the following, Titebond, Fox, DuBro,
Tatone, Rocket City, Merco engines when available. K.B/Veco..

CALGARY HOBBY SUPPLY Box 3173 Stn. B—Calgary Alberta—Ph, 277-6834

Ace-Kraft

Franchised
Dealer

15 Years of Service to the Entire Northwest

— NOW A ONE STOP SHOPPING CENTER
FOR ALL YOUR R/C NEEDS,  AVAILABLE Now!

New Kraft KP4-B
Let us recommend a system for you!

$399.95
SATISFACTION GUARANTEED "t it
erco Twin P 's: .85
PROMPT MAIL ORDER SERVICE sl nest ey CitizenShip
4503 N. Interstate Avenue

PORTLAND, OREGON

Phone (503) 287-4090
Zip 97217

PRECISION FOAM WING CORES

* All low wing aircraft complete with landing gear trunion blocks,
All wings complete with 4 fiberglass tape and instruction sheet,

MISS BIKINI

PROFESSOR INSTRUCTOR *NEW ERA
(RCM Plan) (RCM Plan) (RCM Plan) (RCM Plan)
$6.95 $8.95 $7.95 $5.95
SHOW OFF SUN-FLI IV* KWIK-FLI 111* LI'L SWINGER
(RCM Plan) (2 wings)  (RCM Plan) (MAN Plan) (RCM Plan)
$10.95 $9.95 $9.95 $5.95
11l PERFECTION NEW ERA 11 UGLY-STIK KAOS
(RCM Plan) (.40 size 500 sq. in.) ‘ (RCM Plan)
$9.95 $7.95 $8.95 $9.95
KWIK-FLI RCM EXPERT SCOTCH LASS
(Tapered Wing) (RCM Plan) (RCM Plan)
$9.95 $7.95 $5.95
All orders shipped postage pre-paid.
RAPIER All orders must be accompanied by cash, check, GRADUATE
(RCM Pian) b et e, (RCM Pian)
$0.95 Texas residents add 4% sales tax to order. $7.95

Cut 'em yourself Foam Wing Kit, two blocks of 1 Ib. foam, 2% x 12" x 32" plus 2' fiberglass
tape & trunion blocks & . vl in vt e s i e s e aale s mee ve ae s $5.95

Wing Accessory Kit: 2’ fiberglass tape, 2 trunion blocks, and 2% x 1" nylon bolts .. $1.50

INTERNATIONAL MODELS

P. 0. BOX 16154 » FORT WORTH « TEXAS 76133
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Something new on the Scene
The Best in R/C, Photo Equipt. and Sound

Lalli's Camera & Hobby Shop

New DEVCON 5 min. Epoxy
$1.25 post paid

Photo Sound Kits Engines

NIKON AMPEX STAFFORD ENYA
ZEISS CONCORD SIG WEBRA
KODAK SONY MIDWEST MERCO
GAF PANASONIC K

0s MIRANDA CRAIG TOPFLITE
LOGITROL ANDREWS
lust a few of the many.

Lalli’'s Camera & obby Shop

112 Market st. J
Berwick, Pa. 18603
Phone 717-759-92401

Bud Lalli Doesn't Brag about
Discounts, He gives the Best,
Don't Forget

Write or call for prices

GAMBLE A 6¢ STAMP AND BE A SURE WINNER
GIVE US A CHANCE TO SAVE YOU MONEY
SEND SELF-ADDRESSED POST CARD WITH YOUR INQUIRY AND WE WILL GIVE YOU A PRICE ON ANY ITEM
YOU‘DESIRE. ALL PRICES QUOTED WILL BE COMPLETE®* AND WE PAY POSTAGE. NC BACK ORDERS, NO
SUBSTITUTIONS AND INSTANT REFUND IF ITEM NOT IN STOCK. ’

SOME EXAMPLES OF OQUR .PRICES ARE:

LIST OUR_PRICE
COMPLETE 5 CHAN. DIGITAL R/C SET $330.00 5225.00
ROLL OF MONOCOTE $ 8.10 § 5.15
GOLDBERG SKYLANE 62 $ 34,95 § 25.50
ANDREWS TRAINERMASTER $ 32.50 $ 23.95
0S8 .15 RC ENGINE $ 16.98 $ 12.50
0S8 .19 RC ENGINE $ 16.98 § 12.50
ENYA .60 III RC ENGINE $ 57.95 $ 37.50
VECO .45 RC ENGINE § 45.00 $ 30.00

*NYS Residents add sales tax

HOBBY-.CRAF-‘—IZDH MONROE ST., ENDICOTT, NEW YORK 13760

don’t gamble...use...

OCTURA’s

PROVEN MODEL MARINE

PROPELLERS

All balled up with the wrong wheel? OCTURA's
are the best . . . check the records . . . check
the performance . . . check the guality, Avail-
able in glass filled nylon and beryllium copper.
For mono and hydro hulls. If dealer cannot supply
you—send stamped, self-addressed envelope for
literature and prices.

OCTURA MODELS 52" g Soces™™

DYNAMIC NEW COVERING MATERIAL

BY THE MAKERS OF CITIZEN-SHIP
SUPREME R/C SYSTEMS & EQUIPT.

SLIC-TAC is Citizen-Ship’s new ultra-light, strong covering for model aircraft—
adhesive-backed mylar film treated to accept paint. 30" standard width saves
tempers, time, material. CONGRATULATIONS: BILL HANNAH, 848 English
Court, Derby, Kansas 67034, “Name the Covering” contest winner. SLIC-TAC
it is| Bill receives 6 rolls of same, plus the Citizen-Ship DV4-72 R/C system.

See Your Hobby Dealer for SLIC-TAC in Convenient 30" Rolls
—and for CITIZEN-SHIP Supreme R/C Systems and Equipment

YOU'RE ALWAYS IN THE WINNER'S
circLtewith citizen-sHipric Il

irmicr Sebhistiated Escellence

FADO CORPORATION

bath and shake it dry. Put a few drops of
3-in-One oil in the exhaust and intake,
and turn over the shaft to spread the oil.
If nothing binds, then put in a new glo
plug, put the prop back on, and return it
to the aircraft.

Your radio should be charged for
twenty four hours after along period of
storage. Then turn everything on and
work all of the controls for at least an
hour. If you are handy with a volt
meter, take a reading of both the trans-
mitter and receiver battery packs at the
end of this hours work. If the voltage is
still up to snuff, then recharge for
another twenty four hours, then go out
to fly. If the batteries don’t check out,
or if they look as if they have fallen off
then further investigation is needed.
Remember, Nicad batteries carry 1.2
volts fully- charged. If they fall below
1.1 volts at the end of an hours opera-
tion, then you may have one or more
dead cells. If you have a four cell pack,
and almost all of the modern sets do
have, the reading should be 4.8 volts
fully charged, and not less than 4.4 volts
after an hours work. If your pack reads
4 volts or less, then you have troubles!
Either send the pack to the manufac-
turer of your radio equipment, or open
the pack and find the bad cell yourself.
This is easy to do, and you can get
replacement cells almost anywhere
now. If three cells in your pack are
good, then remove the bad cell, re-
charge the three remaining cells, charge
up the cell, and solder it into the pack.
Cycle the pack at least twice with the
new cell to be sure that everything is
working satisfactorily. Don’t overlook
the transmitter batteries as these can
fail as well.

Before you make your first flight, in
fact, before you drive out to the flying
field for that first flight, range check
your gear. Go by the manufacturers
directions for range checking and take
that little extra time to be sure that you
have the safety margin on your side that
first beautiful flying day.

By next month I hope to be able to
bring to you a column on teaching your
youngsters to fly with a new Buddy Box
system. I've had one added to my EK
Log III set, and am designing a simple
rugged aircraft to use in teaching my
ten-year-old son to fly. It might also be
simple enough for Dewey! The Buddy
Box by EK will be featured as well as
the small aircraft on which to train. For
want of a better name, ii carries the title
of ‘The Brat’, which isn’t bad for a
bouncy fun type aircraft for .10 to .19
power.

Good luck, and Good flying. @
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THE RAPIER

(continued from page 61)

progressive learning via galloping ghost,
reeds, propo, in that order; and high
wing, mid wing, low wing transitional
training. -The individual, himself, will
determine this for himself, however.
I believe you will save quite a bit of
time and money if you go all the way
right off. T have seen student pilots who
had never touched a transmitter solo
a Quik-Fli after only one lesson. If
you have the desire and the money, go
all the way. This hobby can be one of

the most rewarding experiences of your
life.

CONSTRUCTION
Fuselage:
(1)
(2
(3)
4
()
(6)

Cut sides from 1/8” sheet.
Cut doublers from 1/16”
sheet.

Cut slot in
motor mount.
Epoxy doublers to fuselage
sides.

Epoxy motor mounts in
doubler slot.

With fuselage sides pinned
vertical, epoxy bulkheads F3
and F4 in place.

Attach nose gear bearings to
F2 and epoxy F2 in place,
making sure of equal bends
at nose.

Epoxy F1 on nose and add
fill piece.

F5 and F6 can now be glued
in. Be careful of alignment.
Drill motor mounts to suit
engine and add blind nuts.
Cut 1/8” top sheet to rough
shape. Soak in water and
form over shape of fuselage
with rubber bands until dry.
When dry, trim to fit and
glue in place. Cut slot in rear
for vertical fin.

Cut lower nose block to
shape. Drill hole for nose
gear, align and epoxy in
place.

Cut horizontal and vertical
stabs from light % stock,
shape, and glue in place. Add
dorsal fin.

Rough shape and hollow out
%27 x 3-1” soft balsa and glue
to bottom of fuselage.

doubler for

(7
®)
©)

(10)
(11)

(12)

(13)

(14)

Wing:
The wing is constructed upside

R/C MODELER MAGAZINE

down on a flat surface, since there is no
dihedral. The bottom does taper up
toward the tips which gives a dihedral
effect.
(1) Cut all ribs from 1/16”
stock.

(2) Cut out and glue W2A, W3A,
and W4A plywood landing
gear braces to ribs.

(3) Attach metal landing gear
braces to W2A (left and right
side).

(4) Pin 1/2 x 3/8” top spar to
table. The wing is being built
upside down, remember.
(The left and right wing
panels are constructed at the
same time).

(5) Glue and pin all ribs along
top spar, being careful of
alignment .

(6) Glue bottom spar to ribs.

(7) Glue leading edge and trail-
ing edge stock in place, Trim.

(8) Epoxy landing gear block in
place.

(9) Glue rear spar in place.

(10) Remove wing from table and
glue top rear spar in place.

(11) Glue 3/32” plywood wing
mounts in place.

(12) Glue 3/8” wing hold dowel
inplace.

(13) Sheet wing with 1/16” balsa.

(14) Glue 17 x 17 wing tips on
and carve to suit.

Finish:

I like the Hobby Poxy-Easy-Does
It Method, however there are no really
difficult curves so Super MonoKote
would do fine also.

Flying:

Check your controls for proper
trim and make doubly sure your control
movement corresponds to what you give
it with the transmitter. On the take off
roll, don’t try to “Horse” it off. This can
be disastrous! Just keep it straight and
hold a slight amount of up elevator and it
will lift off quite smoothly. One of the
most confusing things for a student is
orienting himself in relation to his ship,
particularly when it is coming at you.
Some say “turn your back and look over
you shoulder”, others say “push the stick
in the direction of the turn™, and yet
others believe you should imagine your-
self in the cockpit, etc. This is simply
something you will have to learn by
yourself. Any of the above methods will
work.

In conclusion let me wish you good
luck with your Rapier and may you have
as many enjoyable hours flying it as [
have had. ®

ADAMS ACTUATORS AVAILABLE!

1

We are proud to announce that Ace R/C, .
Inc. is now the licensed manufacturer of the
Adams Actuators. Controlled by U.S, and
World patents, Ace is the only manufacturer
licensed to produce these units for resale in the
Hobby Industry throughout the world.

Adams Actuators are leaders in single chan-
nel propo work, They have dual coils and are
designed for double ended receiver outputssuch
as the Commander DE, Will operate on a range

" of voltages from 2.4 t0 3.6 (the two large ones

may be over excited for more power up to 4.8),

Feature lightest weight, only onge moving
part, no electrical noise, highest torgue/weight
ratio, and are ultra simple to install and main-
tain.

The Baby weighs 16 grams, draws 110 mils
at 2.4, i5 1 x 11/8 x 3/4, and is designed for
.010-.020 size.

The Twin Baby weighs 22 grams, draws 110
ma on 2.4, measures 1 x 1 3/8 x 3/4, and is for
hot .010-,020,

The Standard Single weighs 29 grams, draws
220 mils on 2.4, and 330 mils on 3.6 V, and
measures 1 1/4 x 1 3/8 x 1, and is for .049-.10,

The Stomper Twin weighs 43 grams, draws
220 mils on 2.4, and 330 on 3.6, measures 1 1/4
x 1 3/4 x 1, and is for hot .049-23,

No. 14K15—Baby $7.95
No. 14K58—Baby Twin 10.95
No. 14K173—Standard Single 7.95
No. 14K 123—Stomper Twin 10,95

Send $1.00 for your Handbook-Catalog. Re-
fundable on your first order of $5.00 or more,

Ace R/C, Inc.
Higginsville, Mo. 64037

SOLDERING IRONS
& TIPS rn MG

M 900
OUR HEAVY DUTY
SOLDERING IRON

® Quick heat

» High Capacity

» 50 Watts
M 900
Soldering Iron

$495

Also Available—
Additional Tips

M S04
Pack of Three

A QUALITY VALUE!!!

$19B

M 300
OUR FAMOUS PENCIL
SOLDERING IRON
e Light weight
e Perfect Balance
e 30 Watts
M 300 3249

Soldering Iron

Also Available—
Additional Tips

M 284 $'| 98
Pack of Four
PROVEN
DEPENDABILITY ! !

SEND 25¢ FOR CATALOG

l""'?l ENGINEERING

4
Ld 6917 W. 59th ST.

CHICAGO, ILL. 60638
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MICRO-MOLDING DOES IT AGAIN!

Micro-Molding
does it again

. . .NOTHING!

Nothing new that is! Were still
make OUR com-

worthy of YOUR

EFFORTS.

QD

PRECISION HINGES
Pkg. 6 for $1.10
Pkg. 15 for $2.50

trying to
ponents

1]

PUSHROD EXIT GUIDE

Pkg. 2 for .50¢

les — FREQUENCY
FLAG HOLDER

- = Pkg. 2 for .45¢

| MoDEL DISPLAY CHOCKBLOCKS
Pkg. 4for .75¢

SEE YOUR LOCAL HOBBY DEALER

MICRO-MOLDING CO., INC.
2917 EDITH LANE

FORT WORTH, TEXAS 76117
DEALERS INQUIRIES INVITED

k MICRO-MOLDING DOES IT AGAIN! j

5 Y

rosi-TRacr OLY MIPIC

*OLYMPIC™

DOES IT AGAIN! MICRO-MOLDING DOES IT AGAIN! MICRO-MOLDING DOES LT AGAIN!
DNIGT10W-OHOIW INIVOV LI S300 ONIT 10W-OHJIW iNIVDV 11 S304d ONIGTON-OHIIW

The contest  winning retract  units

greatly improve the performance of your aircrafl.
They are made for the R/C competition flyer who
demands continuous trouble-free operation from his
equipment.

THE GRADUATE

(continued from page 18)

the glass. Stop heating now and let cool
for 5 min. Take a large, long (not round)
balloon. Blow it up to full size and hold it
for 5 min. tolet the rubber expand. It will
make it easier to put on the foam. Now
with the form in a vise pointing up,
slowly push the balloon down until it
won’t go anymore. Let some air out and
push again. Do this until the balloon is
past the bottom of the form and then let
all the air out. Put some tape on the
bottom of the balloon so it can’t slip up
on the form. Again take the hair dryer
and heat the form so that the epoxy will
even out. Not too much heat or you will
break the balloon. After 24 hours the
epoxy will be set and you can remove the
balloon. You will have to cut the cowl off
the form. Cut and trim to fit the fuselage
and finish it with the rest of the plane.
This is basically known as the
Easy-Does-It balloon method. If you take
your time and follow instructions you
will be proud of your own fiberglass
cowl.

Wing: Cut all ribs by stacking 3/32”
blanks together and cut with a band saw
or jig saw. When cutting ribs be sure to
cut the ribs with the construction tab on
them. This will insure a warp free wing.
Lay down the bottom %” x %” spar and
add all ribs. Install the top ¥4” x ¥4 spar.
Cut a 3/32” x 3” x 36" sheet to length
and then in half to give two pieces of
3/32 x 1% x 26%”. This will give you
the top and bottom T.E. sheeting. Install
the bottom T.E. sheet and 3/16” x 1™

FOR THE FINEST
IN R/C FITTINGS
USED THRUOUT
THE WORLD
LOOK TO

DU-BRO

ASK FOR THEM AT BETTER
HOBBY DEALERS EVERYWHERE

DU-BRO PRODUCTS
WAUCONDA, ILLINOIS 60084 U.S.A.

l

6036 TELEGRAPH AVE.
MOON TO 5, EVES. 7-9

OAKLAND
BAY AREA R/C

OFFERING THE FINEST OF

NEW RADIO CONTROL EQUIPMENT

SINCE 1946

SAVE MONEY

USED R/C LATE MODEL
TRADE-INS

ROOT'S HOBBY HUT

KAOS

Joe Bridi Sensational 59" Span

OAKLAND, CALIF.
SAT. 10-5

Competition Multi as Featured
in the February 1970 issue of
R/C Modeler Magazine.

T.E. stock on top of it. Now add the top
T.E. sheet. Cut a piece of 3/32” x3” x
36" wood to length and then trim it to
234 wide. You will need four for the top
and bottom L.E. sheeting so cut all at one
time. Add the top L.E. Sheeting and all
top sheeting. Glue in the 3/4” triangular
L.E. The bottom edge will lie on the
building surface. Glue in the 1/16”
vertical webbing. Use the 1/16” left over
from the top and bottom sheeting from

» Fully Prefabricated Kit

» Highest Quality Balsa

» Hardware Included

STANDARD
$18.00 ea.

NOSE GEAR
$18.00 ea.

CONTEST LEG
536.00 pair

s Completely Detailed Plans and

New sophisticated electronics eliminate the neces-
sity for a special actuator and also fully suppress
radio interference. The new two wire system saves
half the battery weight previously carried and
makes installation a breeze. Heavy duty limit
switches, versatile strut arrangements and stronger
housing material are some of the features found in
the “*OLYMPIC*'

Also NICAD ‘"POWER-PUNCH'’ battery packs are
available, which will operate up to three gears si-
multaneously thirty to fifty times between charges.

WING MFG. BOX 265
ELMWOOD PARK.ILL. 60635
HOT LINE PHONE 312-283-3246
SEMD 25¢ FOR LITERATURE

the stabilizer. Add the cap ribs and let the
glue dry overnight. After all is dry, flip
the wing over and add the L.G. blocks
and 3/32” vertical webbing. Cut the con-
struction tabs off and add the bottom
sheeting. Sand the center section of the
wing by blocking up each wing 1 inch to
the proper angle. Add the center section
braces and glue the two wing halves
together. Cover it with 3” wide fiberglass.
The ailerons are made from 17 wide, %"
thick sheet. The wing tip plates are made
from 1/16” ply and just about any shape
will do. The ply will protect the wing tip

when the engine is started with the ship

Accessories

v Tested, Approved, & Recommended by -

R/C M

42"

Dealer Inquiries Invited

Calif. Res. Add 5% Tax

Bridi Hobby Enterprises
23625 Pine Forest Lane
Harbor City, California 90710

R/C MODELER MAGAZINE



RC CUE-N.EWS.

Where The Action Is!

First—With the Nats Results!

First—With A.M.A. Election Results!

First—With Equipment Analysis Survey!

First—With A.M.A. Insurance Report!

First—With New Rules Proposals!

Subscribe Now — $3.00 a year.

RC Cue —

Newsletter Editors

and Writers Society
2558 las Casas Way
Ranche Cordova, Ca. 95670

RADIO MODELLER

Britain's leading r/c magazine for
the everyday enthusiast.

Written and compiled by practical
modellers.

Available from leading U.S. model
shops or send International Reply
Coupon (six coupons for air mail) for
free sample copy and details of
preferential subscription rates.

RADIO MODELLER

64 WELLINGTON ROAD, HAMPTON HILL,
MIDDLESEX, GREAT BRITAIN

RADIOMODELISME

The French “technical leisure re-
view  brings you, monthly, details
of the most exciting up-to-the-
minute hobby — electronics — and
its application in models of all types.

When ordering your free speci-
men and subscription details, add
four International reply coupons
for Air Mail postage charges in
writing to:

Radiomodélisme
21 rue des Jeuneurs,
75 — PARIS (2 ), France

MFG.—JOIN NOW!

The Radio Control Industry Association is

o

an i of facturers
ing to promate radio controtled model avia-
tion as a sport. We are working with the
AMA and other trade associations to try to
[ te radia aircraft peli
tion as well as a sport and fun-time utiliza-
tion of our products. We also are mindful
of the race car and marine applications of
our equipment. Dealers, jobbers, and friends
of the sport may join as associate members
at the rate of $10.00 per year. For further
information write to John~Maloney, cio
RC.I.A., 8960 Rossash Avenue, Cincinnati,
Ohio 45236,

Ii: RADID CONTROL INDUSTRY ASSOCIATION

R/C MODELER MAGAZINE

standing on the wing tip. When the engine
is started in this manner it is less danger-
ous than starting it upside down.

Stab: The stabilizer is built on top of
the bottom 1/16” sheeting which is made
by butt gluing a 3” wide to 1%” wide
stock. Add L.E., T.E. and ribs. Add the
top sheeting and let dry for 24 hours

while pinned down to a flat surface. Make

the elevator from %4” stock and sand to
shape. The stabilizer and fin are now
glued to the fuselage using Tite-bond.

Finish: The entire ship is given two
coats of clear dope before covering. I
used silkspan on the entire ship except
for the turtle back and the wing. Silk was
used on the turtle back and Super
MonoKote on the wings. Yes, that’s right,
I use two coats of dope under Super
MonoKote. Two more coats of clear on
top of the covering and you may do as
you wish from here on out. Don’t go
overboard. Keep it as light as possible.
Mine weighed 4% pounds although I
think it would fly as good at 5% 1bs.

Bend up the L.G. as shown on the plan
making one left and one right. The tail
wheel assembly is made with a piece of
1/16” LD. nylon tubing inside brass
tubing. 1/16 wire is bent to shape and
soldered in the nylon at each end using
small eyelets. Drill a 1/8” diameter hole
in the tail post and insert the tail wheel
assembly approximately 1/8” deep. Put
epoxy on the brass tubing and push the
assembly all the way in. Don’t get any
epoxy on the eyelets. This assembly has
proven to be a very neat and workable tail
wheel.

Install your equipment. I'm not going
to say much here because the manufac-
turers state the proper way to install their
individual systems. Keep the aileron
movement to 3/16” up and down for the
first flight.

Flying: Test your equipment before
flying. If everything is satisfactory, then
let’s go. Get the feel of the ship on the
ground by taxiing. You will find, in a
good wind, the Graduate will weather-
vane a good bit. Head her into the wind
and give full throttle. Hold some right
rudder until you build up speed. In about
50 to 100 feet she will be airborne and, if
in trim, flying flat out. Gain some al-
titude and have aball. To land just cut the
gas and come on in. You will find it a
little faster than you are used to. If you
do slow it down, you will find it won’t
drop a wing at any speed and you will
have full control at all times. The
Graduate wants to fly a little fast because
of its low drag. So far I'have been talking
to you about the Graduate with a .35 in
the nose but with a .29 she is a dream to
fly and does fly much slower. @

STEVE MUCK'S
R/C MODEL BOAT SUPPLIES

Let our experience help you get
into mode| boating. We supply a
complete line of all R/C boating kits,
hardware, ROSS| parts and engines.

NEW
J.G. Beryllium Copper Propellers

19 Mono — Two Sizes $3.50 ea
40 Mono — Three Sizes $3.75 eo
&0 Mone — Soon
IN STOCK —ROSS| MARINE W/TUNED PIPE $%90.50
ROSSI AIR. R/C ABC $66.00
3422 GREENWOOD AVE,LOS ANGELES, CAL.90066

SEND 10¢ FOR CATALOG PHONE 213 3918794

FOAM CORES
Precision cut for the
MR. ED
Calvin Scully's contest
winning class III
Foam core with push-rod
cutouts & trunion blocks $9. 95
Wing kit:2 blocks 8/10# foam

2-1/2x12x32 with trunion blks
$4.95
NIELSEN ENTERPRIZES
3000 Forest Avenue
Port Arthur, Texas 77640

IMPORTED LIGHTWEIGHT
SILK — NYLON
J‘Jc’ Conn'n,
SILK  White, Red, Yellow,
Orange, Blue, Green, ONLY
Purple, Navy, Black,
NYLON' White, votlow > 0ty """

$1.00 yard
NYLON Red, Orange ONLY
Blue, Gold 81.10 per yagd

PAGKAGING = ONE YARD OR TWO YARDS TO AN
ENVELOPE OR ANY OTHER LENGTH DESIRED

CHECKERBOARD SILK  ONLY
Red & White
Black & White $1.95 per vard
One yard squares only
IF ROT AVAILADLE AT YOUR HOBBY DEALER SEND DIREECT
I MODEL COVERING CO.

2320 OCEAN PARKWAY, DROOKLYN, N.Y. 11333

(- "YOU'LL WONDER HOW YOU

Westfield, Indiana
\_

BUILT WINGS WITHOUT IT”

€

Write for FREE brochure

A-JUSTO-JIG Box 176A

46074
7,
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