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OFF-ROAD RACING

Bill and Linda Pihl

turned to love, this year a man’s

fantasy was to win the ORRCA
Championship. With love and care, the
cars were prepared for the eventful day.
People awoke with anticipation over
this, the day that would prove success
or failure. After the dust had settled
and hopes and dreams were broken,
the top drivers for Stock, Modified and
Open were . . .

This is being written in early
summer and this year will be the first
full season for ORRCA. The racing
activity is off to a good start and
growing like mad with many race
courses being built and lots of races
being scheduled. We will discuss this
further in our next column.

Now for more information, ORCCA
has a permanent address: P.O. Box
#475, Westminster, California 92683.
For information packets or any other
correspondence, use the above
address.

Ron Williams is the owner of Radio
Controlled Hobbies and has a very
complete shop, handling all

I n springs past, a man’s fancy

Hardened steel axles from Moore's Ideal Products, see text.

replacement and additional gear for the transmission of the
accessories for 2 and 4 wheel drive  Tamiya 4 wheel drive, Toyota and
Tamiya off-road vehicles. Blazer. This gear replaces the nylon

We will start off with the new brass to page 202

Oil dampening shock from Moore's Ideal Products, see text, Oil Dampening shock with spring from Moore’s Ideal Products,

see text,




PIT STOP

Gene Husting

1982 ROAR Nationals
Indianapolis, Indiana

astleton, Indiana a suburb of

Indianapolis, was the site of

the 1982 USA ROAR
Nationals. The track was located on
the parking lot of the Castleton
Square Mall, which was at the same
location as the 1981 1/8 World
Championships. The track surface
was still excellent, but a different
track layout was used. I must say that
this ROAR Nationals was as well run
as any Nationals I've been to. This is
through the efforts of the Indy 500 R/C
Car Club, headed by ROAR
Vice-President Joe Werner, scorer
Ralph Spencer, starter Mike Pierson
and the other club members. Even
though it rained 3 or 4 times during
the Nationals, the lost time was made
up and no alternate rain days had tobe
used and no racing was rained out.
You guys and ladies did a super job.
The first day we were there, Joe
Werner showed up with the brightest
green shoes you ever saw. The infield
portion of the track had been painted a
bright green, which exactly matched
Joe’s shoes. Joe took so much ribbing
about those green shoes, they
magically changed color the next day.
But the track really looked super —
for the 1/8 cars, that is. To set up the
1/12 track, the layout was changed by
using white tape and white PVC pipe.
The multitude of colors and the 1/12
layout made it one of the toughest 1/12
tracks I've ever run on. The Burch’s,
Johnson’s and Lavacot’s didn’t seem to
be having any problems with the
layout, though. The track certainly
separated the greats from the
not-so-greats, very fast.

1/12 Production Class

The Nationals started with the 1/12
Scale electric cars. The Indy club had
erected a huge circus tent for the
racers as a covered pit area. This was
one of the greatest things the club did.
When it rained it poured, and without
the tent it would have been
impossible. It was also very hot and
very humid, and the 2nd best thing the
club did, was having ice and cokes
available in the tent. It was a
lifesaver.

I've been wearing different yellow
shirts and T-shirts to races for about
10 years now, but under this tent it
looked like half the guys had yellow
T-shirts. Last year there weren’t too
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The 1982 ROAR Nationals was held in Indianapolis, Indiana, at the Castleton Square
Shopping Mall. This was one of the best run Nationals we've had In a couple years.

many 1/8 racers at the Nationals,
because most 1/8 racers were using
their vacation time for the 1/8 World’s
Championships in Indy. This year
there were only 6 Associated team
drivers and 4 MRP team drivers as
well as BoLink and Parma drivers at
the Nationals, because the rest of the
drivers were going to be using their
vacation time at the 1/12 Scale
World’s Championship next month in
Anaheim, California, This was
obviously much more important to
them.

Someone counted 26 yellow T-shirts
under the tent. The whole JoMac team
was here! But why? The Nationals
were important, but obviously not as
important as the World’s
Championships. The answer to the
question became apparent in a short
time; as soon as we started racing.
Apparently the JoMac team had
learned something new about
batteries and stock motors. Their
stock motors were obviously much
faster than the other team’s motors,
and they were eager to exploit this
new found power, which was all fair
and legal. However, it would seem the
better thing to do would be to save this
advantage for the World’s
Championships. We won’t know till
next month whether they made the
correct decision or not. But they were
certainly going fast here.

The Production Class cars consist of
basically stock kit cars with ROAR
legal stock motors which were issued
to each racer by the Tech Inspector
and using coupe bodies. As soon as

Ralphie Burch Jr., hit the track, it was
apparent he was going to be the man to
beat. Give him some power and he
knows what to do with it. Ralphie led
all 4 rounds of qualifying. But then
Ralphie is always the fastest driver on
the JoMac team. The extra power not
only benefitted Ralphie, but the whole
JoMac team which placed 7 cars in the
“A” main. This only left 3 spots which
went to Joel Johnson from MRP and
Mike Lavacot and Jerry Case from
Associated. Now it was easy to see why
there were so many yellow shirts
under the tent. It was apparent JoMac
had come up with a different battery
charging procedure. Every driver was
using a different set of batteries for
each run. I don’t know exactly what
the charging procedure consisted of,
but it gave the batteries a stronger
charge, resulting in more acceleration
and longer running time. They did
their homework well.

1/12 “B” Production Main
Re-Pete Fusco missed the “A” Main

by four tenths of a second, but the “B”
Main was all his as he took 1st place by
3 seconds over John Huron in 2nd and
Jim Aguirre in 3rd.

1/12 “B” PRODUCTION MAIN
1. Re-Pete Fusco
2. John Huron
3. Jim Aguirre
4. Gary Kyes
5. Bill Jeric
6. Randy Tentschert
7. Terry Rott

1/12 “A” Production Main
This class belonged to Ralphie from




day one and the Main was no
exception. Ralphie took off in the lead
with Joel Johnson following in 2nd.
Lavacot got caught in the first corner
traffic, and started next to last.
Ralphie was flying but Joel was
keeping him in sight. Lavacot moved
up through the field and was closing
on Johnson while Ralphie was getting
closer to Lavacot. Ralphie won the
race, lapping all the cars except
Johnson in 2nd and Lavacot in 3rd.
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Ralphie Burch Jr. (on the left) was Top
Qualifier and won the 1/12 Scale electric
Production class with Joel Johnson
(center 2nd) and Mike Lavacot 3rd.

1/12 “A” PRODUCTION MAIN

1. Ralphie Burch Jr.  JoMac

2. Joel Johnson MRP

3. Mike Lavacot Associated
4. Steve Koepp JoMac

5. Tom Miller JoMac

6. Tyree Phillips JoMac

7.  Ron Schuur JoMac

8. Mike Hickman JoMac

9. Mike Hamilton JoMac
10  Jerry Case Associated

1/12 Stock Class

Stock class consists of stock ROAR
legal motors, which were distributed
to the racers by the Race Director
again. These cars are allowed to have
ball bearings, a differential and to
have modified chassis.

I was using my car to try to figure
out how to make the stock motor run
faster and with a team effort,
including Roger Curtis’ help back in
California, we did manage to get the
motors running better. However, we
didn’t have the time or the extra
batteries to figure out the new battery
charging method.

The added help from the motors did
help though, as Associated did
manage to-get 4 of their 6 drivers in
the Main. But the Top Qualifying

honors went to Ralphie again, as he

turned 33 laps in 8 min. The only other
driver with 33 laps was Joel Johnson.
1/12 Stock “B” Main

Gary Kyes, who hasn’t missed an
“A” Main in 92 years, or what seems
like that long anyway, was also
having problems solving the new
battery charging method. Gary
showed he’s still got the magic touch
with the steering wheel though as he
won the “B” Main with Tyree Phillips
2nd and Bill Jeric 3rd.

1/12 STOCK “B” MAIN
1. Gary Kyes
2. Tyree Phillips
3. Bill Jeric
4. Bud Bartos
5. Kevin Orton
6. Patrick Miller
7. Steven Koepp
8. John Huron

1/12 Stock "*A” Main

This race belonged to Joel Johnson.
Joel got the lead at the start and there
was no way anyone was going to catch
him. Not Ralphie, not Lavacot, no one.
When you talk of the great 1/12 racers,
Joel’s name has to be right there with
the best. Of the best drivers, I think
Joel hits fewer dots than any of them.
He cuts the dots as close as anyone, but
he hardly ever touches them. He had
the lead in this race and if anyone
wanted to beat him they’d have to
drive around him, but it wasn’t going
to happen today. Joel took the win,
with Mike Lavacot, who had gotten a
little better start this time, taking 2nd
and Ralphie Burch following in 3rd.
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The 1/12 Stock class winner was Joel
Johnson (left) with Mike Lavacot (right)
2nd, and Ralphie Burch Jr. 3rd.

1/12 STOCK “A” MAIN

1. Joel Johnson MRP
2. Mike Lavacot Associated
3. Ralphie Burch Jr. JoMac
4.  Art Carbonell Delta
5. Jerry Case Associated
6. Tim Morton JoMac
7. Re-Pete Fusco Associated
8. Terry Roth Associated
9. Tom Miller JoMac

10. Mike Hickman JoMac

1/12 Modified Class

This class is the same as Stock class
except modified motors are allowed.
The cars are obviously faster and the
drains on the batteries can obviously
be higher, depending on the motors.
Mike Lavacot had the fastest time
after the first round with 33 laps in
484.2 seconds but Joel Johnson was
just a whisker away at 33 laps in
484.3. But someone that made the
biggest surprise was young Terry
Rott. Remember that name. You'll be
hearing it a lot in the future. Terry
was the only other driver to turn 33
laps in the first round. Terry has the
ability to become one of the super

drivers. He only needs a little more
experience, then look out!

Lavacot was the only one to turn 33
laps in the 2nd round, but in the 3rd
round Ralphie took Top Qualifier
honors by beating Lavacot’s time by
1Yz seconds with 33 in 482.8.

Rain had interrupted the racing, so
after qualifying was over, Joe Werner
announced there would be at least a 1
hour break, then the “A” Main would
be run first, before it started to rain
again, It was actually 1% hours before
the “A” Main started.

The “A” Main had Ralphies name
written all over it. Ralphie and
Lavacot made a race for first place in
the beginning, which was very
exciting, but then Ralphie started
pulling away. Mike Hickman and
Terry Rott were literally fighting it
out for 3rd place, but they were so
intent racing each other, they didn’t
notice Arturo Carbonell going on by to
take over 3rd place. Ralphie had about
1/2 a lap lead now, and had lapped
everyone except Lavacot. Lavacot’s
batteries started to dump with about 1
minute to go and Ralphie pulled up
right behind Lavacot. Lavacot moved
over and let Ralphie go right on by.
Joel Johnson had been running up
front but his batteries also couldn’t
handle the load and he DNF’d.
Ralphie took the win with Lavacot 2nd
and Arturo taking 3rd.

Ralphle adds another win taklng the
Moditled class with Lavacot 2nd and

another familiar face, Arturo Carbonell
3rd.

1/12 MODIFIED “A” MAIN

1. Ralphie Burch Jr. JoMac Trinity
2. Mike Lavacot Associated Reedy
3. Arturo Carbonell Delta Reedy
4. Mike Hickman JoMac BRM
5. Terry Rott Associated Reedy
6. Re-Pete Fusco Associated Reedy
7. Jerry Case Associated Reedy
8. Gary Kyes MRP BRM
9. Bob Light JoMac Trinity
10. Joel Johnson MRP Trinity
1/12 MODIFIED “B” MAIN

1. Kevin Orton 6. Ken Peckham

2. Larry Stevens 7. Ron Schuur

3. Tim Morton 8. Steve Koepp

4, Tyree Phillips 9. Randy Tentschert
5. Tom Miller 10. Bill Jeric
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Model HT

DON’T BE FOOLED
by Cheaper Imports!

Sullivan's American-made Hi-Tork Starters
have some important advantages you won't findin
any imported starter:

You can choose from 2/5to 1 hp., 12 to 24 volts,
and torques from 230 in./oz. to 570 in./oz. Every
engine start is fast and sure, whether it's for air-
planes, helicopters, boats or cars.

Each Sullivan starter has built-in safety features,
such as a hand guard that helps keep your hand
from slipping onto the engine, and an offset safety
switch behind a flat plate that prevents accidental
starts or rolling over when the starter is at rest. A
thick, rubberized plastic electrical cord provides
optimum conduction and long service life.

We're so confident you'll prefer our starters to
anyone else's, that we back them with a two-year
guaranty against defects in workmanship.

Don't buy Sullivan’s starters because they're the
only ones made in America — buy them because
you want years of safe, trouble-free starts.

See your dealer today, or write for complete
catalog.

Model HTD-24

WARNING to all Modelers: Do Not Fly Near
Overhead Power Lines

PRODUCTS, INC. s533pavsvile Road, P.0. Box “C", Willow Grove, PA 19090-0903. (215) 659-3900
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track appeared good enough that both
cars should be at their best.

The schedule called for Super Stock
class first. This class is restricted to
pan cars weighing a minimum 5% lbs.
with a .200 bore carb and no nitro fuel,
racing Formula bodies. Jerry Snow
dominated qualifying, turning 15 laps
in 289.4 seconds on his first round and
then lowering that to 279.5. The closet
driver to him was Bob Leckron with
284.7.

Super Stock “A” Main

Mark Miranda took the early lead,
but within 10 laps Jerry Snow passed
Mark for the lead. Jerry opened up a
one lap lead, and after his first pit stop
he had an 8 second lead. Then it rained
and the race was stopped.

After the rain stopped and the track
dried, which was the following
morning at 9 a.m., the race was
restarted. Snow was to be given an 8
second lead, then the next car would
be flagged off. With that kind of a lead,
how could Snow lose? But something
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The 1/8 Scale road course was one of the best In the country, and the type that should be
used on a Natlonal level.

happened. As the cars were lined up
for the restart, a pitman stepped on
Snow’s car accidentally, bending the
bumper down and breaking the wing.
When the green flag was raised,
Snow’s car would only turn in one
direction! He couldn’t even make it
back to the pits. By the time he got the
car fixed, he was now 8 laps down.
Meanwhile Dale Smith, Bob
Leckron and Mark Miranda were

having a great battle for 1st place. But
now Snow was back on the track and
he was flying. Soon he was only 7 laps
down, now 6, now 5, 4, 3, 2, 1, now he
was on the same lap with the leaders,
but time was running out. Soon he

Super Stock action was supplled by
winner Mark Miranda (left). 2nd place
finisher Jerry Snow (center) and 3rd place
Dale Smith.

to page 90



passed the 3rd place car, now the 2nd
place car and now Snow had the
leader, Mark Miranda in sight. He
was getting closer and closer to Mark,
but time ran out. Mark won the race
with Snow 2nd, just 3 seconds back.
Snow had made up 7 laps, but he
needed 3 more seconds. Dale Smith
finished in 3rd.

SUPER STOCK "“A” MAIN

Mark Miranda 100 laps
Jerry Snow 100
Dale Smith 100
Don Reger 98
Rich Potempa 97
Louis Przybyla 90
Arlyn Simon 89
Jim Delancey 72
Bob Leckron 60

CEND O

Can Am Class

As you’ll remember, last year the
ROAR membership voted in 2 car
classes. The Open class, which
includes the independent suspension
cars and the Pan class which prohibits
the independent suspension cars. Yet,
to make the racing more interesting,
both classes actually qualify together
on the track, but then are placed in the
main they qualify for. It’s something
like the real Can Am racing where
they have over 2 liter and under 2 liter
Can Am cars that race together, but in
separate classes.

The traction on the track now was
pretty good, thanks to the Super Stock
cars. The 2 days of Can Am racing
consisted of 1 practice round, 4
qualifying rounds of 15 laps and then
the 100 lap “A” Main, “B,” “C” Mains,
etc.

Ralphie Burch Jr., started going
fast right away with his pan car
turning 15 laps in 269.4 seconds, to
lead the 1st round. Jack Mueller was
next with 275.8, followed by Chuck
Phelps at 277.1, Rich Lee at 282.1, and
Curtis Husting at 282.3.

The next round Ralphie turned
276.8, followed by Curtis Husting at
279.1, then Jack Mueller 281.4, Rick
Davis 283.7 and Arturo Carbonell
284.5.

The track was then opened up for
practice at night and a lot of testing
was going on. I had decided to let
Re-Pete Fusco run my RC500, which
was the first car Curtis built. Re-Pete
got to run 5 minutes practice that
night before going into the last 2
rounds of qualifying the next day.

The practice the night before had
obviously helped someone. Arturo
Carbonell found the combination he
liked turning 264.1, Ralphie was next
with 271.0, then Rich Lee 272.3 and
Rick Davis 274.5 and surprising
Kevin Orton 276.0 and Curtis with
another 279.3.

The last round was really quite
interesting. Art, Ralphie and Re-Pete
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were all in the same heat. Art took off
in the lead with Ralphie right behind
in 2nd. Re-Pete sat on the line and let
the rest of the field take off first. He
said later, he didn’t want to hurt my
car! Art was flying around the track at
a very fast pace. Ralphie in 2nd.
Re-Pete was passing cars at a fast rate.
At the finish it was Arturo with a Top
Qualifier time of 255.1, Ralphie next
at 262.0 and Re-Pete closing in at
267.2.

Art had qualified first in the Open
class and Ralphie was first in the Pan
class. But 2 of the most unexpected
“A” main spots came from Butch
Kloeber and Kevin Yelle, who
qualified for the “A” Main with pan
cars. You 2 guys did super!

Can Am “B” Main

The “B” Main is normally always a
close race, because all the cars have
qualified with similar times.
However, I think Joe Sullivan
belonged in the “A” Main. When the
race started, Joe was long gone. By the
28th lap he had lapped the whole field,
but then he ran out of fuel and lost 2
laps. When Joe got back on the track
again, he was making up for lost time,
but now Bill Campbell had the lead
and it turned into a 4 car dash to the
finish line. Bill held on for the win
with Curtis Husting 3 seconds back in
2nd, Dana Smeltzer 4 more seconds
back in 3rd, with Joe taking 4th.

CAN AM "B” MAIN

Open Class Pan Class

1. Bill Campbell 1

2. Curtis Husting 2

3. Dana Smeltzer 3

4, Joe Sullivan 1
5. Georgia Campbell 4

6. David Campbell 2
7. Tony Markunas 5

8. Chuck Phelps 6

9. Tom Miller 7
10. Jim Delancey 3

Can Am “A” Main

It was time for the “A” main.
Because all the other Mains were run
before the “A” Main, it was about 5
hours since these drivers were on the
track, the traction would be better.
The Main was 100 laps long. Had
everyone picked the right tires? We'd
soon know.

The green flag went up and Ralphie
immediately jumped into the lead
with Arturo right behind. Re-Pete
waited for all the cars to take off then
he started. Ralphie was flying, but so
was Art. Ralphie had about a 100 foot
lead, but that’s about all he could open
it up. After the first pit stops, he still
had the lead, with Art in 2nd. Ralphie
was now lapping cars. One of the cars
he was about to lap, apparently did not
want to be lapped. Ralphie got nudged
in the boards, and by the time a turn
marshall got him out, Art had taken

over the lead. Art now had about a 100
foot lead and Ralphie couldn’t catch
him, and Art wasn’t making any
mistakes.

I had put harder rear tires on
Re-Pete’s car to make sure they lasted
100 laps, but it made the rear end too
loose. Nevertheless, by the halfway
mark, Re-Pete was running 3rd. Rick
Davis was starting to run now and
moved into 4th. Art was still leading,
Ralphie in 2nd. Rick was getting
closer and closer to Re-Pete, on the
98th lap Re-Pete touched the only dot
in the whole race, but it was enough to
let Rick shoot by and take over 3rd.

Art went on to take the win with
Ralphie in 2nd, 7 seconds back, Rick
3rd and Re-Pete 4th.
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These are the fast guys. Can Am Main
event winner Arturo Carbonell (left) Rick
Davis 2nd place, Open Class (center) and
Re-Pete Fusco 3rd place Open Class.
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The Can Am Pan class was domlnafed by
Ralphle Burch Jr. (left) with Butch Kloeber
2nd (center) and Kevin Yelle 3rd.

1/8 CAN AM “A” MAIN

Open Class Pan Class
Arturo Carbonell
Ralphie Burch Jr 1
Rick Davis
Re-Pete Fusco
Jack Mueller
Butch Kloeber
Kevin Orton
Kevin Yelle
Rich Lee
Bruce Oakley
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Oval Race

The Oval race was the last race of
the Nationals. Thank goodness it was
last, because I don’t think there was
enough cars left for any more racing.
This was a very fast oval, with cars

hitting speeds well over 60 mph.
Top Qualifying honors went to
Ralphie Burch with 30 laps in 279.7
seconds and this was the first time
he’d ever ran an oval. Rick Davis was
to page 132
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A revolutionary concept for R/C
racing cars, off-road buggie and
airplane landing gears

lthough our first
production R/C racing car
14 years ago was a full
4-wheel independent suspension
chassis with many advanced features,
it did not have shock absorbers. It
relied strictly on joint friction to
dampen the suspension. While the car
handled quite well it was soon shelved
in favor of the lighter, simpler flat pan
type chassis which for the next 13
years we strived to improve and
perfect.

In the back of our minds was the
ever present knowledge that some day

B

SHOCK FILLED WITH

OIL, ROD EXTENDED.

— NON-OPERABLE —
BUT v

7

ROD COMPRESSED,
THEN SHOCK FILLED
WITH OIL — OPERABLE

we would no doubt be developing, once
again, an independent suspension
race car. Sure enough in 1981
suspension cars were successfully
introduced in Europe, thus triggering
latent suspension concepts we had
been accumulating for years. The
result of this latest design effort is the
1982 Delta Eagle 4-wheel
independent suspension race car.
Perhaps the most challenging part of
the design was to come up with a shock
absorber that would function 100%
like the full sized counterpart, and yet
be practical and economical to
produce.

What does a shock absorber do?
Since it is necessary that the tires
must be in contact with the ground in
order to have control of the race car, it

O

AIR
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SHOCK B EXTENDED
AIR & OIL VAPOR
TAKE PLACE OF
MISSING ROD.

FIGURE 2
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is best to think of the shock absorber
as a device which helps the spring
return the tire to the ground as
quickly as possible. Another way to
state this is that they help the spring
keep the tires in contact with the
ground the greatest amount of time.

Technically speaking, we are
dealing with a mass, spring and
damping system. The chassis, wheels,
and suspension members are the
mass, the springs are obviously the
spring, and the shocks are the
damping. Figure 1 shows the effects of
the shock absorber on this kind of
system.

Condition A. The shock has just the
right amount of damping (shock
oil correct). The tire will return to
normal position in the least
amount of time.

Condition B. The shock has not
enough damping and now the
tires will overshoot and continue
to bounce for several cycles before
returning to normal.

Condition C. The shock has too much
damping and now the tires will
not overshoot at all but will take a
long time in returning to normal.

How does a shock absorber
work? It pumps oil through a
restrictor (orifice) during both
compression and extension
movements. Pumping oil requires
energy, which comes from the motion
of the suspension members.

What is the biggest problem in
designing an R/C car shock
absorber? After studying full sized
shock absorbers it was apparent that
they could not simply be scaled down
without the price escalating out of
sight. To take the check valves,
O-rings, and orifices found in 1%4” full
size shocks and squeeze them into a
package of 5/16” diameter simply did
not appear practical. A real
breakthrough was required which
would operate in this subminiature
size. The biggest problem came from
trying to solve a very basic
characteristic of the hydraulic shock
cylinder, cil and rod. It is necessary
to understand this fact: As a piston
rod enters a hydraulic cylinder, a
certain volume of oil must go
somewhere to make room for the rod
itself. Additionally, as the rod leaves
the cylinder, it will leave behind a
volume that must now be filled with
oil. Refer to Figure 2 for illustrations
of this problem.
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Shock 2A: This shock was filled with
oil before the rod and seal were
installed. It will be impossible to
compress this shock because there
is no place for the incompressible
oil to go. This shock is unusable.

Shock 2B: This shock was filled with
oil after the rod was pushed all the
way to the bottom of the cylinder.
Then the seal was installed.
Notice that there is less oil in
Shock B than in Shock A. Can this
shock be extended? See answer in
Shock C.

Shock C: This is what Shock B looks
like after the rod has been
extended. So far so good, right?
Wrong. Notice that no oil was
available to fill the volume left
behind by the rod. Where did that
air come from? Well, as the rod
was pulled out, the oil pressure
was greatly reduced allowing
minute air particles and oil vapor
to flash out of the oil, thus
allowing the rod to be fully
extended. This is called
cavitation, a condition not

acceptable in our R/C racing cars.

All R/C shock absorbers we have
examined to date are of the Figure 2B
and 2C type, and have the inherent
weakness in that they pump not a pure
stream of oil through the orifice but a
varying mixture of air and oil. This
means that the shock absorber sees a
varying oil viscosity through the
orifice and thus for any given part of
the shock absorber stoke provides a
varying and unpredictable amount of
damping.

How do full sized racing shock
absorbers solve the rod/oil
displacement problem? Good
question, let’s take a look at the two
most popular types and see how they
work and why they are difficult to
scale down,

The Koni Shock — Figure 3A:
This is of a twin wall construction
wherein an external concentric
reservoir is connected to the main
cylinder through a combination check
valve/orifice. Oil enters or leaves the
reservoir as needed to maintain the
oil/rod volume relationship. The check
valves and orifices act at the proper
time to provide low or high resistance
to the oil flow thus providing damping
and yet not allowing cavitation.
Problems with adapting this concept
are not only the minute check valves
and orifices but also the larger
diameter required for this type
reservoir forces the enlargement of
the suspension springs which will be
mounted on the outside of the shock

to page 128
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18 CHANNEL R/C SPEED CONTROLS

i

i U

KY8 Keykoder system adds 12 on-off channels to your
R/Cset, Controls bells, lights & motors directly without
servos & switches. Perfect for submannes & robots.
The new ch Isare piggyb dontoonech | of
your radio. Remaining sticks & servos operate as
before. The 12 button Keypad mounts on your trans-
mitter & companion Receptor plugs into your receiver
like a servo. Receptor has 12 individual outputs each
capable of swnlching 2.5amps, 4.8-28vdc. Receptor:
6% x 3%" x 2" 14 0z Factory installed.

PRICE $289.90

KYF 18 channel R/C set ready to go. Features Futaba
G-series FP-7FGK radio. 6 servo channels, 6 on-off
Keykoder channels & 6 on-off latching Keykoder chan-
nels. Complete: 4 servos, dual rate, nicads & charger.
PRICE $579.90

RET-4 reversing speed control for boats,
tanks. robots. Proportional forward &
reverse from 1 channel. Eliminates rheo-
stat, servo, switches & relays. Plugs into
receiver like servo; draws 12ma. Ideal for
Astro 05-10, Dumas, Mabuchi 540 & other
stock 05's. Rated 4.8-12vdc & 10amps
continuous or 25amps surge. Loss
@7amps typically 0.8 vdc. 3'4" x 2" x 74"
PRICE $79.95

HW-5 reversing speed control for compe-
titive 1/12 & 1/10 cars with Hot-Wind
motors. Same size as RET-4. Selected

ET-3 proportional speed control for
planes & performance boats. Ex-
tends flight time. Eliminates rheo-
stat, servo, switches & relays.
Plugs into receiver like servo;
draws 6ma. Great for Astro, Kro-
ker, Robbe, Keller, Dumas motors.
Rated 4.8-36vdc & 25amps con-
tinuous or 50 amps surge. Loss @
20amps typically % volt. 3%" x
155" x 1" 250z PRICE $59.95

ET-3W walercooled version of ET-3
for boats w/larger motors and

R
1
/
ONE YEARRZSA
WARRANTY iy

Limited warranty assures you
of satisfaction. Send check,
money order, Visa or Masler-

card & we pay postage. Or Call
(213) 993-1073.

RET-4 ____ HW-5
ERIE=s M ET-3W =,
KYS = kY i
KYM MXB
Radio Make

Name

Street

City

State Zp==="L
Visa/MCH#

Signature

Amount Enclosed §

output transistors for loss of only 0.7vdc
@ 15amps & 50 amps surge rating. Ex-
cellent brakes. PRICE $114.95

closed cabins.

PRICE $79.95

VANTEC

15445 Venlura Blvd., Suite 10-281
Sherman Oaks, CA 91413

SHOWCASE '82

from page 126/106

Supersafe becomes chemically
neutral, non corrosive, non
hygroscopic and electrically non
conductive. Whether soldering
printed circuit boards, landing gears
or throttle cables you will find
Supersafe makes soldering easier, so if
you solder you need Supersafe. A 4 oz.
bottle is available for $2.50 plus $1.50
P & H (Continental U.S.) others add
$2.50 P & H, check or money order, no
C.0.D. California residents add 6%2%
sales tax.

FIBERGLASS MOLDS & PARTS
from page 104/102

acid brush and gravity. Let dry. Cover
the top seam with tape and resin. Let

dry. Remove the masking tape and
lightly sand seam. Be careful not to
sand through the two thin layers of
resin down to the fiberglass cloth.
Wash off all the mold release agent.
Running water over the fiberglass
resin makes sanding with waterproof
sandpaper ten times easier than dry
sanding. Plus, the water carries the
glass fibers down the drain instead of
letting them float about in the air for
you to inhale. That is the last thing
that we should have in our lungs.
Further, your sandpaper won’t clog
and wear out anywhere nearly as
soon. Apply primer and paint. If the
finished color is to be light, I
recommend a coat of white over the
primer; this really helps especially if
the color is to be yellow.

Good luck, your perserverance will
be rewarded. [

DELTA SHOCK ABSORBER
from page 95/94

absorber. Both space and weight are at
a premium on the R/C competition
x‘acing car. In addition, this type shock
requires nearly vertical installation to
keep the reservoir orifice/check valve
ports covered with oil.

The Bilstein Shock — Figure 3B:
This type shock uses a floating piston
and gas pressure to compensate for the
oil volume change. An initial charge
on the gas provides positive pressure
on the oil. As the piston rod is
compressed into the shock cylinder,
the floating piston is forced to move to

make room for the rod volume. The
to page 130

The Keys To Success

EMS

ELECTRONIC MODEL SYSTEMS

A. 1200 MAH (1.2 AH) Square (fast charge)
WEIGHT: 7.4 oz (207g)
SIZE: 1.89" x 1.89" x 1.80”
B. 1200 MAH (1.2 AH) Flat (fast charge)
Internal Foam Padding
WEIGHT: 10 oz (280g)
SIZE: 4.7” x 237" x 1.37"
C. EMS Eagle Servo
Ball Bearing - \Vatertight Case
THRUST: 156 oz-in. (2.5 ohm motor)
WEIGHT: 3.6 oz (102g)
SIZE: 1.70" H x 1.14” W x 260" L
"N\ MECHANICS: World Engines S-16
D. EMS - 20H Servo
Ball Bearing - Walertight Case
THRUST: 56 oz-in. (6 ohm molor)
WEIGHT: 2.0 oz (57g)
SIZE: 1.68” H x0.92" Wx 1.79” L
MECHANICS: Kraft KPS - 20H

Shipping and Handling $2.50
California residents add 6% sales tax.
Electronic Model Systems
6175 Palo Alto Drive
Anaheim, CA 92807
(714) 637-2161

With connectors and timing to match all popular radio systems including Proline.

Mastercharge & Visa Welcome!
128

Send for our detailed catalog.

Dealer inquiries invited.



SGALE ACCESSORIES

BY WILLIAMS BROTHERS
SCALE PILOTS - SCALE WHEELS
CYLINDERS - ENGINE KITS - MACHINE GUN KITS
PLASTIC DISPLAY MODELS

SEND $1.00 FOR COMPLETE ILLUSTRATED CATALOG
DEPT. RC
181 PAWNEE STREET, SAN MARCOS, CA. @ 92069

JET-TRON

By Rick's Kits

REALISM!

RADIO CONTROL
CONTROL-LINE
FREE-FLIGHT

Al L@
/ BROS. N~

* All Balsa
* Molded Canopy
* Full Size Plans
* Instruction & Photo
* Hardware Package
* Motor Mount

$69.95

Eng. — .40-.45
Span — 50”
Radio — 4 ch.

Rick’'s Kits, /;
P.0. Box 1106 (o,

Santee, CA 92071

Distributors & Dealers
Are Welcomed (714) 449-3316

World Record Holder
5.6 HP @ 24,000 + RPM
v on FAIl Fuel!

The ultimate 15cc contest
engline — Indestructable design —
highest quallty — compelition proven.
CMB/90 Marine w/Tuned Plpe
List $359.95 Speclal $289.00

m,) 3)

Shipping $4.50 each engine
Credit cards add 3%%

( Callf, res. add 6% f__:fl‘

ITAaLIA

' ) CMB/60RC
’ -~  w/Tuned Pipe
2.4 HP @ 17,500 RPM on Z,  List $259.95
FAl fuell Handcrafted quality — Competition . = ;
proven — Ultimate FAI R/C Paltern engine — Tuned ; Speclal
muffler pipe — Standard parits & service available — $159.95

Cuslom hand fitted engines also available for high RPM
use such as ducted fan — please inquire. ’ \ o
‘ L

Distributed By:

TEJA Engineering, Rt. 9, Box 399N
Bakersfleld, Callfornla 93309 (805) 589-0554
Immediate dellvery
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DELTA SHOCK ABSORBER
from page 128/94

piston moves toward the compressed
gas compressing the gas even further.
This is the type of shock used on many
light aircraft as shock absorbing
landing gear, the gas pressure
providing the force to extend the gear.
The problems in adapting the Bilstein
type shock to the R/C car are not as
overwhelming as the Koni type. The
cylinder does have to be a bit longer -
than the Figure 2 type shocks, and an
O-ring sealed floating piston with its
additional friction is not too
attractive. The real killer is coming up
with a gas valve with which to
pressurize the shock. Let’s now take a
look at the Delta pressurized shock
and see how the problems above were
solved.

Now that you have a basic
understanding of the principles and
problems of shock absorbers, the
following will explain the Delta
Pressurized Shock Absorber.

Operating Principles: This shock
is more of the Bilstein type but with
many simplifications. Instead of gas, a
spring is used to provide the pressure.
The spring is very simple and light
and eliminates the need for a
pressurization valve. Secondly, we
found that a single O-ring could be
used not only as the floating piston but
would also act to seal the oil into the
cylinder at both the rod and the
cylinder. This was the big
breakthrough we had been looking
for. With the single O-ring, overall
shock friction is very low and parts
count and construction techniques
very simple. As the piston rod moves
in and out of the cylinder, the floating
O-ring moves up and down inside the
cylinder to keep the oil under
continuous pressure and thus
compensates for the change in volume
discussed previously. This Delta
pressurized design then provides for a
pure oil (no air) moving through the
orifice and thus fully predictable and
controlled damping characteristics
throughout its full stroke. This design
is also self-compensating for oil
leakage and temperature effects.

We are publicly disclosing this
design here so as to establish the
origin of this simple but truly effective
shock absorber. If you have an
application for this shock design,
please contact Bill Campbell at Delta
Manufacturing, 27 Racecar Court,
Lorimor, Iowa 50149 USA (515)
763-2220. We have several
configurations of this shock absorber
and would be willing to help match or
design one for special applications. []



'ROM AIR/ TORQUE TUBE

AILERON LINKAGE

These strong, lightweight TORQUE TUBES are easily
installed in foam or built-up wings. Rom-Air Torque Tubes will
assure the most positive, solid aileron control ever, no more
flexing piano wire, no more tnm ghanges caused by
high or low temperatures 179/

\ LIGHT ENOUGH FOR THE
—sMALLEsT R/C SHIP, STRONG
// ENOUGH FOR THE MOST POWERFULL
PATTERN SHIP!

‘gour local de)ier or order direct.

Available figf

R ROM AIR—CHOICE OF CHAMPIONS

aHom RHOM PRODUCTS MANUFACTURING CORP.

m 924 65th Street, Dept. B, Brooklyn, New York 11219

A CLASSIC R/IC RETURNS:
Nick Ziroli's original Sport-Scale

EINDECKER E-lli

An Easy-to-Build WW-I Design — A Proven Winner!

AT-6 “TEXAN’’/ SNJ
101" Wing 210 4 Cu. In. Engines GJANT R/C SCALE

* Beoutifully Molded Fiberglass Fuselage 1,500 Sq. In, Area

* Detail-Molded Tronsparent Canopy

* Rugged Fibergloss Molded Engine Cowling Complete Kit: $275.00 -
* 4" Plywood Firewall Hordware Included  plus $10.00 shipping & hardiing =3+ Wingspan - For:.35 (043 Engines

# Formed %" dlo. Landing Gear Legs (Any excess lsfund—d) (Piease add §150 postage & handling)
* Rolled Plans and Instructions N.Y. tesidents add 7% Complete Kit: 334-95

NICK ZIROLI MODELS » iz vive.snoun, i vor 70

by Thorp

1/12 Racing gets Serious —

Get "the Hammer" on your competition! Thorp blows away the
1/12 scale field with a simple, light and "clean” design — and it
handles! "Pro” features built right in:

* Heat sink motor mount/bearing block * Adjustable front tie
rods * Light, true wheels * Easy front end geometry change *
Thorp adjustable diff & bearings in stock or modified versions *
Stiff or flex chassis plate available * G.E. or (optional) Sanyo
battery packs * Famous Thorp stock motor standard -
modified optional.

THORP

manufacturing
380 S. EAST END, UNIT H, DEPT. M
POMONA, CA 91766 « (714) 622-6518

PIT STOP
from page 90/86

next with 283.4. Arturo was 3rd with
an identical 283.4, but no backup
times. Chuck Phelps was next with
285.0 and Bruce Oakley 287.4.

Oval “A” Main

The Oval “A” Main was full of
suspense. Art took the lead with
Ralphie in 2nd. About the 20 lap
mark, Art got tangled in traffic and
the wing got bent. He pitted to fix the
wing and Ralphie took the lead with
Art 2nd.

Ralphie kept the lead till 60 laps
when he got hit in traffic and it
chunked the right rear tire. It took
him a couple laps to get back to speed,
then he got hit in the muffler and was
out of the race.

Arturo then took over the lead and
he had about a 1 lap cushion. All he
had to do was stay out of trouble. But
that wasn’t easy. On the 92nd lap Art
hit a car that had spun out in front of
him and he lost his steering servo.

Rick Davis now had the lead and he
also had a full 1 lap lead. Then on the
98th lap Rick hit a parked car which
broke the front of the body loose.
Every time he gave the car some
power the front of the body came up,
and if he gave it too much power the
whole car pulled a wheelie. He now
had to limp around the track about 20
mph while cars were flying on by at 60
mph. Kevin Orton was in 2nd place
and was closing in on Rick fast. On the
last lap Rick had about a 50 foot lead
going in to turn 3, but by turn 4 Kevin
was right behind. Rick punched it, the
car pulled a wheelie, Kevin closed too
fast, and ended up hitting Rick’s car
and it actually pushed Rick’s car
across the finish line in 1st place.
Kevin was a split second behind in 2nd
place with Greg Zielenski finishing
one lap behind in 3rd.

In a race of seemingly who could finish
could win, Rick Davis (left) kept it together
to cross the finish line first, to win the Oval
Malin. Rick also won the concours event
with his Willlams paint job by Erich
Kugler. 2nd In the Oval was Kevin Orton
(center) with Greg Zellensky 3rd.

to page 134



‘This classic sailplane, designed by Hobie Alter, Is the tnosth-
advanced concept ever offered. The Construction is of the
most unique materials to supply the finest strength to weight
ratio possible, although not completely indestructible its
durability is unsurpassed.

The HOBIE HAWK?® is produced on the most sophisticated tooling
in the industry which insures uniformity of each and every part. This
means unsurpassed quality in every kit and

every replacement that you buy.

When it comes to flying, though not intended for beginners, the Hobie |
Hawk® is of the highest performance yet graceful and beautiful in flight,
The eliptical dihedral and special original Hoble Alter airfoil allows the
Hobie Hawk® to fly in the lightest of airand yet zoom across the sky with

maximum LD in search of another thermal.

The truth is, there has never been a sailplane like the Hobie Hawk® and
it is unlikely there ever will be another. We at Bob Martin R/C Models,
Inc. are proud to bring you the Legend, the one and only HOBIE HAWK®.

& *Registered Trademark of Coast Catamaran Corp.)

PIT STOP OVAL "“B” MAIN First crack out of the barrel, the
plastic blimp bag is inflated by using
the exhaust end of a vacuum cleaner.
The manual suggested making a

from page 132/86 1. Ross Kloeber
2. Jack Mueller
3. John Thorp

4. Gary Campbell tapered cone out of an 8%2” x 11” sheet

OVAL “A” MAIN 5. Dana Smeltzer of paper, fitting the small end inside

6. Rich Potempa the bag filler tube and the large end

' ) : 7. Bill Jeric over the aforementioned exhaust port

é' }zl:\li(il?g‘l"lt?)n gz?f:mted 8.Jim Lehman O  of the vacuum cleaner. We, instead,
3 Greg Ziclenski Delta LTA-61 BLIMP bqrr’owe.d a plastic funnel_ from th,e
4 Axt Carbonell Delta wife’s kitchen and found it couldn’t
B: Dave Heehler Associated from page 85 have been better! (Little did she
6. Bruce Oakely Delta realize that all this time she had a
7. Chuck Phelps Associated =00 treee written instructions  “blimp bag filler funnel” in the
8. Jerry Snow Associated are very complete and take you  kitchendrawer.) The purpose offilling
9. Ralphie Burch Associated through all phases including flying the blimp’s envelope was, of course, to
10. Rich Lee Associated and, if necessary, repairing. to page 138

His automobile—Rolls Royce.
I-Is clothes—Brooks Brothers.

His hobby supplier—

HOBBY WORLD

BOB REUTHER'S HOBBY WORLD, INC. 6602 Hwy 100, Nashville, TN 37205 e USA ¢ 615-356-1225
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BIG IS BEAUTIFUL
from page 199/7

HOBBY
POXY

FORNII A &
EPO)

quantities of the engine. He tells me
he expects to build perhaps five or ten
a year and this would make it a real
collector’s item. He anticipates cost to
be “about $3000.00 US” and would be
interested in finding out how many
might be interested in such an engine
at such a price. Those of you whose
ears pricked up at the mention of a

You need a tough glue for Installing firewalls, landing gear mounts, “’O"kmg, rotary engine should drop
dihedral braces, and for other high-stress high-vibration applications. Guy a line at the above address for
But don’t trust just any epoxy — some are brittle and crack with age. additional details and possible
Use the original epoxy glue designed specifically for model building, delivery schedule. The engine has
in four different formulas for every construction need. been built (not yet by Guy) and has the
HOBBYPOXY, the tough glue. reputation of being an easy-starting,
tractable engine. The picture I have of
HOBBYPOXY PRODUCTS the engine was clipped from a
a divislon of Pettit Paint Company, Inc. magazine and is, unfortunately, not of
LIS i a quality to permit reproduction here.

: It looks rather nice, to say the least.

Can you imagine a Quarter Scale
WW I fighter with a real rotary up
front? Can you imagine the torque?
It’d be the next best thing to flying the
4 real thing!
Model sa"p'“”‘fs See you next month. O
[ Parts & Accessories
o e 2 Available From
Vs SCALE SUPER CUB WILSHIRE MODEL CENTER
S T A OFF-ROAD RACING
* Built from standard hobby shop constiuction materials (o 3006 Wilshire Blvd.
& el N SRR Santa Monica, CA 90403 from page-4
:;:opi;cedwingwimfho&.’wmﬂw (213) 828-9362
”'am::m' RSHE SRy CHECK OUR PRICE gear, for Fhose hard bumps and knocks
JERRY NELSON & COMPANY BEFORE YOU BUY that_ are 1mpose<_i on the transmission
3510 San Mateo Avenue Send$10for Carrera’s 216 page catalog, in color, their durmg operatlon. Retail price 1s
me;&‘;;i\;:?iog whole Iin‘e ul. Sailplanes, Gas, Electric Models and $24.95, at the time of this writing.
g | Peestieiin GeGR); There are two more new items from

R.C.H. Products. One is a set of
trailing arms made from tough nylon
that retains the shape. They are 40%

lighter than a set of stock trailing

arms, cost less and last a lot longer.

Retail price is $11.95 for a set of four.

Also, there is a new brass gear for

' . the transfer case that is very nearly

‘ the same weight as the original nylon
gear.

‘ . . All of the above items, and more, are

available at Radio Controlled

Hobbies, 657 W. 19th St., Costa Mesa,
100% GRADE WITH DYE California 92627, or R/C Race Prep,
7137 Owensmouth #26C, Canoga
Park, California 91303.

Mike Reedy has a new electric

motor especially wound for off-road.
The Reedy Modified motor that we

GOLDEN WEST RACING FUELS;, INC.

WHOLESALE DISTRIBUTOR have run for two months has been

: strong running and is one of the

15233 VENTURA BLVD. fastest to date. Retail price on the
SHERMAN OAKS, CALIFORNIA 91403 motor is $60.00 and worth every
CALL JOE TROCINO AT (213) 788-0908 penny. You can buy a Reedy motor at

your hobby shop who can get them
from Associated.

DEALER INQUIRIES INVITED Fun Racing Products has released
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the Mono-Shock suspension for the
Tamiya car. It is a new concept for R/C
racing. Using the Kyosho shock and
F.R.P. coil-over spring, the
Mono-Shock is made to bolt on to the
F.R.P. Productsrear cage, but it can be
adapted to other roll cages. Retail
price for the Mono-Shock system
(excluding shock and coil-over) is
$49.95. Available from R.C.H.
Products, 657 W. 19th St., Costa Mesa,
California 92627.

From Moore’s Ideal Products, there
is a set of replacement hardened steel
axles with anodized aluminum drive
for the rear wheels of the Tamiya
buggies. Retail price for the set is
$12.00

Also, there is your choice of oil
dampening shocks with or without coil
spring, both bolt right to the stock
front and rear end. Retail price for
shocks is $19.95 a pair; coil spring
shocks are $24.95 a pair. Moore’s Ideal
Products are available from hobby
shops.

The new off-road car from World
R/C Imports is the A.Y K. car. The one
we have been running is very
impressive in its handling. The
suspension is very much like the LR.S.
suspension used in the full sized cars,
which makes turns easier. Even when
using a lot of power, the car does not
want to overturn. The fit of the
machined parts is very precise and we
had no problem in assembly.

Another new item from World is the
A.Y.K. peak detector charger. Just
plug in batteries, set voltage, push
start button, and walk away. The
charger does it all — charges the
batteries to peak charge and shuts
down to a trickle — no more
overheated batteries. The charger is
only $39.95. You can believe it.

Also available is a complete line of
accessories, bearings for the motor
case and wheels, brass gears for the
transmission, replacement bodies,
and a complete stock of replacement
parts.

The A.Y.K cars, accessories and
replacement parts are available

through hobby shops. O
FROM THE SHOP
from page 2

----- is that

which produces a square or cube of the
number. The drain on the numbers
and the extreme rush which is
required to hurry so many numbers
out of the battery often brings about
premature failure.

Experts recommend avoiding
problems which require large
numbers or which contain 8’s and 9’s

to page 205

when the model

requires paint,
the painttouse

is HOBBYPOXY

On glant scale, precision scale, or sport scale airplanes, and on any
other models where a strong, realistic, abrasion-resistant, and totally
fuel-proof finish Is required, HOBBYPOXY epoxy paint — a true

two-part chemical-cure epoxy — is the toughest, most flexible, most

fuel-proof paint you can use. HOBBY
for models, and it's still the best.

POXY was the original epoxy paint

HOBBYPOXY PRODUCTS
a division of Pettit Paint Company, Inc.

P.0. Box 378, 36

Plne Sireet

Rockaway, NJ 07866

NEW ENGINE TOOLS
FROM GATOR R/C

EXPANDING RING

SLIDE TAPPER
SLEEVE PULLER 7.95
PULLS TIGHT SLEEVES EASILY AND WITHOU
DAMAGE — 60 SIZE ENGINES
BEARING PULLER. ............ 6.95
PULLS REAR CRANKSHAFT BEARING
FITS 17MM BEARING
SPECIAL

ORDER BOTH FOR
Send Check or M.O. - Include 75¢ per puller for UPS

GATOR R/C PRODUCTS
3713 POMPANO DR. * PENSACOLA, FL 32504
(904) 476-8639

W.E. TECHNICAL SERVICES, INC.
P.O. Box 76884-R, Alluiu, Georgia 30328

Free-Flight
R/C Assist:

In Two Sizes:

AT
D

SUPER BRIGADIER “66”

66" Spon — For .15 — .25 Engines 3
2.4 channel RIC. Oid favorite!  yrorrs. $9.95
This RIC version has ailerons. L P

SUPER BRIGADIER “44”

1/2A R/C Free-Flight Assist.
44" Span, for R/C Tralning A smaller, less complex
Plan Sel: s‘4_95 NRCFF-S:ve'SSO"' ¥2A RIC Trainer.

Prices are for Complete Plans, Sub Assembly and
Detailed Parls Lists. Add $2.00 for Mailing Tube.
Send $1.00 (refundable) for Complete Information
on Kils and some really great things to come!
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