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SPEED, PROPS, 
AND POWER!

ENGINE CHOICES AND POWER LOADING EXPLAINED
BY GREG HAHN PHOTOS BY DAVID HART & PETER HALL

A 
while back, when I was seriously involved in scale competition, one topic that was often talked about was scale 
speed, which is usually thrown into the general catchall 10th maneuver in the AMA rule book and as Scale Realism at 
the Top Gun Scale Invitational. Scalelike speed is not an actual maneuver on your flight card but, rather, something 
that is judged throughout your entire flight round. And I think because of the need to keep things as simple as 

possible for both pilots and judges, we won’t be seeing speed in a category of its own anytime soon. But one of the most 
common downgrades that scale pilots receive is for flying too fast. Any way you look at it, speed is a low priority on the score 
sheet and, in general, is not well understood. And I agree that more emphasis should be placed on the issue of speed because 
when it’s right, everyone notices. 



APRIL 2017  41 

The full size P-47 Thunderbolt weighed in at about 18,000 pounds and had an engine rated at 
2,300hp. This gave the Jug a power-to-weight ratio of 1:7.8 (7.8 pounds per hp). Your RC Thunder-
bolt should have the same power loading. (Photo by Budd Davisson)

For a two-stroke gas engine, figure on 1hp per cubic inch of displacement. Plus, your engine should 
be properly adjusted to produce optimal performance. I also like to use props that are slightly larger 
than recommended to help mellow out the throttle response.

In general, if you give the flight judges what they want (a 
good smooth presentation flown at the right speed), then 
they will give you what you want in the form of a high flight 
score. So here’s the rub: If you question the judge and he 
says that you are flying too fast and you realize you can’t 
do anything about it, you’re a hurtin’ unit! Let’s take a look 
at achieving more scalelike speeds.

Setting the Stage
Scale speed and flight presentation are issues I like to 
address in the planning stages of any competition project. 
Along with three-view drawings, color photos, and color 
chips, you really should research flight characteristics so 
that your model can be powered and configured to fly 
accurately. Of course, the easiest and safest way to go on 
power is to stick with the plan or the kit manufacturer’s 
or designer’s recommendations, which are usually more 
than adequate for the size and weight of the given model. 
I like to look at the full-size aircraft’s performance figures, 
particularly the horsepower-to-gross-weight ratio (not 
overload) to decide on the power requirements of my 
model. I’ve used this ratio to configure power for several 
of my models, and I have found it to be very accurate in 
providing the proper flight attitude and speed to achieve 
good flight scores.

Engine Ratings
To use this system correctly, you must first estimate 
the finished weight of your model. Generally, you’ll 
want to take the expected weight from the plan or kit 
manufacturer and then figure in your own normal building 
style: light or heavy. You don’t have to get down to the 
ounce, but try to get within a couple of pounds. You must 
also know how much horsepower your prospective 
engine puts out at cruise rpm, or 3/4 power. To keep this 
simple, a good rule to follow for any naturally aspirated 
gas or methanol two-stroke engine is to figure 1hp per 
cubic inch of displacement. Pilots who suggest that their 
2ci gas engine puts out 4 to 5hp are dreaming and don’t 
understand the math. For normally aspirated (carburetor, 
non-turbo-charged) four-stroke engines, figure about 
0.7hp per cubic inch.
 From here, we now look at the performance figures 
for the full-size aircraft. Look up the specifics as to gross 
weight and horsepower of the particular model (B, D, J, 
etc.) as they will sometimes differ. Divide the horsepower 
by the weight so that you can determine how many 
pounds each horsepower is carrying. During World War II, 
most fighter aircraft had a power-to-weight ratio of about 
1:8 (1hp to every eight pounds); bombers were usually 
around 1:10. If you look at different types of aircraft, you’ll 
find that these numbers are pretty much universal to 
most piston-engine, propeller-driven aircraft, with the 
exception of aerobatic types and in a few other special-
use planes. Take these numbers and apply them to the 
model you want to build. This will give you the engine size 
required to fly that model with as close to scale speed and 
performance as possible. 

Pilots who suggest that their 2ci gas engine puts out 4 to 5hp are dreaming and don’t understand the math.
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Propellers for Scale
For years, I have been catching a lot of guff over my 
propeller selections. As I said before, creating the illusion 
of scale flight speeds can be a lot of work, so I want the 
plane to do as much as possible. As in other forms of 
RC competition, such as aerobatics or pylon racing, prop 
selection is very important if you want your beauty to 
act correctly. The list of recommended props from the 
engine manufacturers will provide good performance 

Creating the Illusion 
To clarify things, here are a few examples. Say that you 
want to build a big, impressive P-47D Thunderbolt with 
a span of about 92 inches. The plans call for a finished 
weight of about 30 pounds and for a minimum power of a 
5ci engine or higher. Perhaps you’ve read a review of the 
plans-built model in one of your favorite RC magazines, 
and the builder said that the finished model came out 
right at 30 pounds and, with a 5.8ci gas engine, would go 
straight up out of sight and could knife-edge very well. (Oh 
boy, that’s just what I want to see: a giant-scale Jug that 
flies like an Extra 300—not!) If you’re an average builder 
and you’re going to detail this model for competition, 
you’ll want to add about 5 pounds to that finished weight, 
which would bring it up to 35 pounds. Now look at your 
documentation for the full-size P-47 and notice that it was 
powered with a twin-row Pratt & Whitney radial rated at 
2,300hp and that it had a gross weight of 18,000 pounds. 
Divide the full-scale numbers and you’ll find that it has a 
power-to-weight ratio of 1:7.8 or 7.8 pounds per hp. 
 With this information, take the full-scale ratio and apply 
it directly to your 35-pound model weight. You’ll come up 
with a required horsepower of about 4.4. This translates 
to a 4.2 to 4.5ci engine or, for those of you who like to 
think in metric, a 65 to 70cc engine. Now I understand that 
the 4.2ci engine, which these numbers recommend for a 
model of this size and weight, is a long way from a 5.8ci, 
but we’re talking about scale flight performance here. It 
is difficult, if not impossible, to create the illusion with an 

overpowered model. The secret here is that if your model 
is powered correctly, you won’t have to create the illusion; 
the aircraft will do it for you by flying correctly.
 My favorite example might scare you a little, but trust 
me, it works. With a 101-inch span, the Ziroli AT-6 Texan 
should come out somewhere around 25 pounds. And 
we all know that that the standard engine for this plane 
is the Zenoah G-62, which is a 3.7ci engine. The kicker 
here, however, is that the Texan is a WW II trainer, and the 
full-scale aircraft had a power-to-weight ratio of a little 
more than 1:10 (bomber standards), which now means 
that, at 25 pounds, your model should be powered with a 
2.4ci (Zenoah G-38) engine. Contrary to popular belief, a 
G-38 does fly this model very well; in fact, for scale flight, 
I’d say that it’s almost perfect. The model will use up quite 
a chunk of runway to get airborne, carry just the right 
amount of speed at about 3/4 throttle, and go horizon 
to horizon in a slow roll. It even lands well because you 
can carry about 35% power with full flaps over the fence 
instead of having to go to idle on the downwind leg and 
never really get the approach speed under control (which 
is the usual case with a G-62 bolted to the firewall). The 
aircraft is actually flying on its wing and being dragged 
around by the engine. The only real trade-off is control-
surface authority. Until you get used to it, a correctly 
powered model will have a slightly mushy feel and will 
seem slow to respond to your commands. It sounds like 
flying full scale—but isn’t that what we want?

Until you get used 
to it, a correctly 
powered model 
will have a slightly 
mushy feel and 
will seem slow to 
respond to your 
commands.

When powered by a Zenoah G-38, the popular AT-6 Texan, designed by Nick Ziroli, will perform in a 
more scale manner and you can carry power all the way to touchdown.

under most conditions, but I have found them to be a tad 
small for scale performance. I always try new things, but 
after a bunch of flying, I usually end up using a prop that’s 
one or two steps larger (in pitch, diameter, or both) than 
what was recommended. I normally overprop so that I 
can get the airplane to react in ways that can’t be easily 
controlled with the sticks. In other words, bigger props 
tend to mellow out the reaction time of the throttle and 
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Practice Flights 
We all know that practice makes perfect and that all of 
us can use more of it, but our flight plans always get 
lost in the rush. So don’t fly haphazardly without a plan. 
There’s an old saying that suggests that scale modelers 
should get all the points they can on the static judging 
table because flight points are hard to get. Work out 
your flight plans ahead of time for your model, then go 
out and practice, practice, and practice some more. Keep 
at it so that you can begin to predict what your model 
will be doing and when. Become familiar with its flight 
characteristics, and use them to your advantage.  J

Always use high-quality, 
properly balanced propellers. 
See the table below for sug-
gested prop sizes for engine 
displacements.

There’s no substitute for practice. When you 
properly power your airplane and use a slightly 
larger prop, you then have to fly it and get used 
to how it performs. If you get it right, everyone 

will notice, including the judges.

ENGINE DISPLACEMENT RECOMMENDED PROP SIZE

1.5ci (23cc) 15x10, 16x8, 16x10, 17x10

2.4ci (38cc) 18x6–10, 18x10, 20x6–10, 20x10, 18x10 (3-blade) 

2.8ci (45cc) 18x10, 20x10, 22x6–10, 22x10, 20x8–14 (3-blade)

3.7ci (62cc) 22x6–10, 22x8–14, 24x10, 22x6–10 (3-blade)

4.2ci (68cc) 22x10, 24x6–10, 24x8–14, 24x14

the control-surface sensitivity. The big props also hold 
rpm down to about 5,300 to 6,000, which is plenty for 
providing the needed performance and does a good job 
of controlling sound levels. There’s nothing worse than 
a propeller that should be turning 3,000rpm turning 
9,000rpm—and that’s at 100% power. If you’ve watched 
full-scale aircraft fly, you’ve probably noticed that nothing 
happens very quickly. Whether they’re in the air or on the 
ground, airplanes never make sharp jerky movements 
and there is a certain delay time. By using props that are 
too big, the model seems to acquire this delay time. I’ve 
never had a problem with the actual transition of throttle, 
but it slows down the transition time. This is very handy 
at takeoff, causing the model to require less rudder 
to compensate for P-factor and providing longer, 
slower takeoff runs that look more scale. 
 The same holds true for approach speeds and landing, 
where the big prop creates more drag at lower power 
settings to make speed control easier when it is most 
important. Don’t be afraid of lost performance with a big 
prop; of course, there will be a decrease in rpm, but the 
larger props create more thrust. It just takes longer for 
the plane to get up on step. Instead of rocketing off the 
runway in 10 feet, it will take a full lap to reach cruising 
speed. Be sure to check out my list of displacement and 
recommended prop sizes. It might be a little mind-blowing 
but at least give them a try. Keep in mind that, at first,  
your plane will probably feel sluggish, but I think you’ll 
like the difference when you get used to flying without 
the sharp edges. Your flight scores will show the positive 
effects as well. 

Whether they’re in the air or on 
the ground, airplanes never make 
sharp jerky movements and there 

is a certain delay time. By using 
props that are too big, the model 
seems to acquire this delay time.

SPEED, PROPS, AND POWER!


