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D The process
of creating a

combustible
air-fuel
Spark rnlxtur'e
Tgnition is called

"metering”
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car-bu-re-tor
/'karb(y)s radar/
noun

a device in an
internal combustion
engine for mixing
air with fuel



Earliest carburetors
Were developed in - I i s

CARBURETER FOR EXPLOSIVE ENGINES.

the 1860s

They were
“evaporative”
carburetors that
used drips, wicks, 2 e Y
and other mechanisms Zl| 280 -
for combining fuel TN o
with air by means of " s
evaporation of the %fﬁgﬁj%_ " CAervl
volatile fuel ' o
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Early 20th
century brought

developmenf of Claudel-Hobson,

" Yioni 0" Beardmore, Zenith,
proporiioning Bendix-Stromberg...
carburetors

These were capable of
measuring the volume
of air flowing into the
engine and determining
the proper amount of
fuel required
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Marvel-Schebler
aircraft carburetor

is the most common

in modern GA aircraft

Invented by George Schebler
and Burt Pierce (the MMO guy!)

Originally used in Indy race
cars from 1911 to 1935
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The Marvel-Schebler
Carburetor Company
changed ownership
numerous times..

:Since 2011|

‘ LLC

-
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“"Updraft”
Carburetor
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Throttle
Body
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"Updraft”
Carburetor

Float Chamber
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Carburetor
float chamber
works like a
toilet tank
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Throttle body
allows airflow
to engine to
be regulated
by means of a
throttle valve
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A venturi in
the throttle
body creates
low pressure
(suction) that
varies with
airflow
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Venturi
suction

pulls fuel
through

the nozzle

into the

air stream——)
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The volume
of fuel is
proportional
to the
volume of air
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Mixture control
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"Idle circuit” provides
additional fuel when

engine is at idle%
4
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The idle
circuit has a
needle valve
that allows
adjustment of
idle mixture

Proper adjust-
ment results
in a 25-50
RPM rise when
engine is
leaned at idle



Where Fuel Meets Air

The idle
circuit has a
needle valve

' e an That allows
Some also have djustment of

“economizer circuit’ i rure
to provide exira

fuel (extra-rich Proper ad%ust-
ixture) when at ment results
mix nent resul

wide-open throttle,, =~
engine is
leaned at idle
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Accelerator
pump provides
extra fuel
when the
throttle is
opened quickly
in order to
prevent the
engine from
stumbling
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Although Marvels are
“proportioning” carbs,
they meter fuel volume
in proportion to

air volume

Since air-fuel ratio is by
weight and not volume, it's
still necessary to manually
lean as altitude increases
and air density decreases
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Float-type carburetors have
several inherent limitations...

They don't work well in negative-G
maneuvers (e.g., inverted flight)

They're susceptible to carb icing in
the venturi and throttle butterfly
due to evaporative cooling by fuel

It's tricky to get them to work
with turbocharged engines
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Carb ice

is not nicel

Certain engines
are especially
vulnerable

(e.g., Continental
O-470-series)
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Stromberg PS
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One solution:

"pressure

carburetor”
(a.k.a.
"throttle body
injection” or
\\TBIOI)
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Stromberg PS
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Fuel
discharge
nozzle is
downstream
of the
venturi and
throttle
butterfly
(so no
icing)
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Where Fuel Meets Air

| Stromherqg PS
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Fuel
pressure
regulator

(where all
the magic
happens)
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Rotec
TBI

Several much simpler

TBI units are available

for experimentals
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Ellison TBI
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Induction system plumbing...

Twists and turns cause centrifugal
separation of atomized fuel droplets,
therefore uneven mixture distribution
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How to solve..

symme'rr‘ical
induction system
with minimum 'rur'nsﬁ
Al )
N i
NS Al
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How to solve...

symme’rrical
induction system
with minimum Turn
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Intake port fuel injection
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Intake port fuel injection
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Fuel lines
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Fuel manifold valve

Auxiliary fuel pump

Engine-driven fuel pump

Fuel/air control unit
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Bendix/RSA system
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Bendix/RSA system

Where Fuel Meets Air

Venturi

suction
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Bendix/RSA system

Four-chamber
fuel pressure
regulator
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Bendix/RSA system

Flow divider

Fuel
nozzles
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Bendix/RSA system

Mixture control valve
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Bendix/RSA system

Automatic
mixture control
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Continental
system
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Engine-driven fuel pump

Continental
system
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Continental
system

Fuel control

Throttle body -
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~

Metered fuel pressure

IS a function of:
 Engine RPM

/ « Throttle position
\ © Mixture control position

Continental
system
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Continental
system
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Continental PowerlLink FADEC
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Continental PowerlLink FADEC
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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: 33777
to receive
my monthly
e-newsletter
and weekly
maintenance i

stories
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Questions? &

Contact info: f
Mike .Busch@SavvyAviation.com

.com

To receive my monthly newsletter and weekly maintenance stories,

text “SA\AN” to 33777
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