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to receive 
my monthly 
e-newsletter
and weekly 
maintenance 
stories
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1965-67

I’ve been a GA pilot 
for a long time…
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1968

At age 24, I bought 
my first airplane…
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• Constant-speed prop

• Blue knob

• MAP gauge

• EGT gauge

This was my first 
“complex” airplane…
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My CFI placed a lot of 
emphasis on teaching 
me how to use the 
constant-speed prop, 
and how to manage 
the powerplant using 
MAP and RPM and EGT
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• “NEVER operate the engine 
‘oversquare’ (MAP > RPM/100), 
otherwise you’ll blow up the 
engine!”

• “Always reduce MAP 
before reducing RPM”

• “Always increase RPM 
before increasing MAP”

• “Lean to 125° ROP”
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1973

N93592

300 hp Continental IO-520

Five years later, 
I bought my second airplane…

My first…
• retractable
• fuel-injection
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1973-1975

Five years later, 
I bought my second airplane…

N93592

Flying long 
fuel-critical 
missions into 
Baja, Mexico
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“Lindy”

I read about Charles Lindbergh…
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Lindbergh taught the 
bomber and fighter pilots 
how to achieve much 
greater range through 
optimum powerplant 
management, mostly by 
using oversquare operation 
and aggressively lean 
mixtures
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For example, the P-38 was 
considered to have an 
operational range of 400 
miles…

Lindbergh taught the pilots 
how to stretch the range to 

950 miles by operating 
oversquare and leaning brutally
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At first, some pilots were 
reluctant to follow Lindy’s 
guidance, afraid they’d damage 
the engines…

Ultimately, the wisdom of that 
guidance proved persuasive and 
became SOP for the aircrews
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Lindbergh taught the bomber 
and fighter pilots how to 
achieve much greater range 
through optimum powerplant 
management, mostly by using 
oversquare operation and 
aggressively lean mixtures
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For example, the P-38 was 
considered to have an 
operational range of 400 miles…

Lindbergh taught the pilots how 
to stretch the range to 950 
miles by operating oversquare
and leaning brutally
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N93592

300 hp Continental IO-520

I decided to find out 
what Bellanca and/or Continental 
had to say about oversquare
operation…
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From Continental’s 
IO-520 

Operator’s Manual



Benefits of Operating Oversquare Copyright 2018 Savvy Aviator, Inc. 19

Continental authorizes
2.5” to 4” oversquare
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What about 
Lycoming?
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Lycoming authorizes
5” oversquare!!!
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1987-
present

POH recommends
ROP cruise
29” MAP at 2100 RPM 
(8” oversquare)

Cessna 
Turbo 310

Continental 
TSIO-520s
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1987-
present

What I usually do:
LOP cruise
32” MAP at 2200 RPM 
(10” oversquare)

Cessna 
Turbo 310

Continental 
TSIO-520s
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Less noise at low RPM

• Lower prop tip speed

• Lower noise frequency
• Less annoying
• Better ANR supression
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Less friction at low RPM

Frictional losses inside the 
engine increase with RPM
• Reciprocating and rotating
• As RPM increases, 

friction increases 
more than linearly
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Better prop efficiency
at low RPM

That’s why geared engines (and 
turboprops) are designed to turn 
propellers so slowly 
compared to our 
direct-drive 
piston engines



Benefits of Operating Oversquare Copyright 2018 Savvy Aviator, Inc. 29

Engine “breathes” 
better at low RPM

“Volumetric efficiency”

Low RPM    low pumping losses

WOT     low pumping losses
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More time to extract 
energy from the 
combustion event
at low RPM

Low RPM increases 
the time interval between 
when the spark plug fires and 
when the exhaust valve starts to open



Benefits of Operating Oversquare Copyright 2018 Savvy Aviator, Inc. 31

More time to extract 
energy from the 
combustion event 
at low RPM

Low RPM increases 
the time interval between 
when the spark plug fires and 
when the exhaust valve starts to open
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What 

happens 

when we

don’t

reduce

RPM…

Wasted energy
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Where our fuel’s 
energy goes…
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Oversquare Undersquare
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Oversquare is tough to do 
with a fixed-pitch prop … 
or a Cirrus…
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to attend my free monthly 
maintenance webinars

on the first Wednesday 
of each month 

(sponsored by EAA 
and Aircraft Spruce)

to participate in my free monthly 
podcast “Ask the A&Ps” 
with my colleagues Colleen Sterling A&P/IA 
and Paul New A&P/IA sponsored by AOPA
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to receive 
my monthly 
e-newsletter
and weekly 
maintenance 
stories
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I’m happy to 
autograph your book

Benefits of Operating Oversquare



Questions?

Contact info:

Mike.Busch@SavvyAviation.com
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.com

To receive my monthly newsletter and weekly maintenance stories, 

text “SAVVY” to 33777


