
U
ndoubtedly, you have an airplane on w

hich you are anxious to test
your C

.G
.M

achine, so let’s get started!
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T
hick or m

edium
 C

A
H

obby knife
P

hillips screw
driver

S
m

all m
etal file

T
hread locking com

pound
600 &

 220-grit sandpaper
S

m
all 90° triangle

T
issue or paper tow

el
R

ubbing alcohol or glass cleaner
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❏
1.E

xam
ine all m

olded plastic parts, and trim
 off any m

old flashing
w

ith a sharp hobby knife.
E

xam
ine the ends of the m

etal rods for
burrs, and carefully rem

ove them
 w

ith a m
etal file or em

ery cloth.
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❏
2.Insert the tw

o 3/16" x 12" steel b
ase jo

in
er ro

d
s

into the holes
in one of the m

olded plastic b
ases.B

oth of the bases are the sam
e

so there is not a right
or a left.T

he joiner rods should fit snug, but if
they are too tight, lightly lubricate them

 w
ith bar soap.If the rods are

still too tight, carefully enlarge the holes in the base w
ith a 3/16" drill

bit or a round file.

❏
3.Join the other base to the joiner rods the sam

e w
ay.

❏
4.T

hread the tw
o 2-56 threaded steel p

ivo
t b

alls
into the ends of

the 1/4" steel u
p

rig
h

t ro
d

s
w

ith a drop of thread locking com
pound.

C
arefully rem

ove any burrs on the pivot balls w
ith a sm

all file.C
lean

the pivot balls w
ith a tissue.

❏
5.

P
ush the 1/4" steel upright rods all th

e w
ay

into the bases.
If

there is m
uch resistance, carefully enlarge the holes w

ith a 1/4" drill
bit or a round file.

❏
6.T

he plastic ruler set consists of tw
o

ru
lers, connected by three

tabs.
U

se a hobby knife to cut part-w
ay through each tab on b

o
th

sid
es

of the rulers, then carefully flex and snap the rulers apart.Trim
the rem

aining tabs flush w
ith the edge of the rulers, then finish w

ith a
flat sanding block and 220-grit or finer sandpaper.

❏
7.Insert the .074" x 2-1/2" w

ire p
o

in
ters

into the plastic ru
ler en

d
cap

s.T
his should be a secure friction fit.

❏
8.S

lide the ruler end caps onto the rulers.W
hen the ruler end caps

are fully seated, the pointers should be perpendicular to the ruler – you
can use a sm

all 90° triangle to check.If it is necessary to adjust the
fit, sand the end of the ruler slightly or trim

 the slot in the ruler end cap.

❏
9.A

pply a drop of thick or m
edium

 C
A

 to both sides of the ruler at
th

e “zero
”

en
d

,
insert the ruler fully into the slot in the end cap, then

im
m

ediately confirm
 that the pointer w

ire is vertical.A
ttach a ruler end

cap to each of the rulers.

❏
10.C

heck the fit of the rulers in the m
olded plastic ru

ler h
o

ld
ers.

T
he rulers should slide freely in the ruler holders.

If they do not,
carefully sand the edges of the rulers w

ith a sanding block and fine
sandpaper until the rulers slide freely.

❏
11.Loosely attach the ruler holder to the m

olded plastic so
cket cap

w
ith a #4 x 3/8" screw

.

❏
12.Insert the ruler through the ruler holder, then tighten the screw

only enough to provide friction.D
o not overtighten the screw

, as this
m

ay deform
 the plastic.

❏
13.

C
lean the top of the socket caps w

ith a tissue or paper tow
el

dam
pened w

ith rubbing alcohol or glass cleaner.P
eel off the backing

from
 the foam

 rubber p
ad

s, then apply the pads to the tops of the
socket caps.

❏
14.S

nap the socket caps onto the steel balls on the upright rods.
T

here is not a front or a rear to the C
.G

.M
achine so at this tim

e it does
not m

atter onto w
hich upright rod you install the socket caps.

❏
15.P

ivot the socket caps throughout their range of m
otion to check

for free m
ovem

ent.If there is a significant am
ount of friction betw

een
the cap and the ball, rem

ove the cap and snap it on again, m
oving

and spinning it around.If there is still too m
uch friction, polish the steel

ball w
ith 600-grit sandpaper and coat it w

ith a thin film
 of bar soap.

❏
16.

A
pply the peel-and-stick decal to the top edge of one of 

the bases.
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T
hank you for purchasing the G

reat P
lanes

®
C

.G
.M

ach
in

e.W
e are

glad you realize the im
portance of properly balancing your m

odel
and the effects the C

.G
.

location has on the w
ay it flies.

A
lthough

checking the C
.G

.is often one of those last m
inute “oh, I’d better do

that before I get to the flying field”
procedures, the C

.G
.location can

have a profound effect on the w
ay all m

odels handle and respond to
control inputs.T

herefore, determ
ining and shifting your m

odel’s C
.G

.
is an operation that you should perform

 w
ith care and accuracy.

T
hat’s w

here the G
reat P

lanes C
.G

.M
achine com

es into play.W
ith

the G
reat P

lanes C
.G

.
M

achine, you can accurately and easily
balance your m

odel according to the m
anufacturer’s recom

m
endations,

and then m
ake increm

ental changes to the C
.G

.location to alter your
m

o
d

e
l’s 

flig
h

t 
ch

a
ra

cte
ristics 

a
cco

rd
in

g
 

to
 

yo
u

r 
flig

h
t 

skills 
and preferences.
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Your C
.G

.M
achine is now

 ready to use.
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To
 b

alan
ce yo

u
r airp

lan
e at a p

red
eterm

in
ed

 lo
catio

n
:

1.A
djust the w

idth of the bases so the upright rods clear the sides of
the fuselage and landing gear.

2.
D

eterm
ine the distance from

 the leading edge of the w
ing to the

balance point, from
 your airplane’s plans or instructions.

3.
S

lide the rulers to the distance determ
ined in the previous step.

V
iew

 the m
easurem

ent in the center of the ruler holder w
indow

s.

N
o

te:
F

or m
axim

um
 stability, balance high-w

ing airplanes right side
up and low

-w
ing airplanes upside dow

n.

4.P
lace your airplane in an approxim

ately level attitude on the foam
rubber pads.

P
ivot the rulers until they are horizontal.

H
old your

airplane as you m
ove it forw

ard until the leading edge of the w
ing

contacts the pointers.T
his is the position at w

hich your m
odel should

be balanced.

N
o

te:
In som

e cases, especially w
ith high-w

ing tail draggers, the
landing gear m

ay interfere w
ith the upright rods.

If that is the case,
turn the C

.G
.

M
achine 180° and sw

itch the socket cap and ruler
assem

blies.If this does not w
ork, raise the front or back of the bases

to change the angle of the upright rods in relation to your airplane, but
not enough to m

ake the bases unstable.

N
o

te:
If, for som

e reason, you need to spread the bases m
ore than

12" apart, you m
ay do so by substituting longer 3/16" base joiner rods.

5.G
ently release the airplane...If the tail drops, the m

odel is tail heavy
and 

you 
m

ust 
either 

add 
w

eight 
to 

the 
nose 

or 
m

ove 
internal

com
ponents (battery, servos, etc.) forw

ard.
If the nose drops, the

m
odel is nose heavy

and you m
ust either add w

eight to the tail or
m

ove internal com
ponents aft.S

ee G
en

eral B
alan

cin
g

 T
ip

s.

To
 m

easu
re w

h
ere yo

u
r airp

lan
e cu

rren
tly b

alan
ces:

1.S
lide the rulers out near the 7-inch line.

2.P
osition your airplane on the foam

 pads so it rests level.

3.
P

ivot the rulers so they are horizontal, then adjust the rulers until
the pointers touch the leading edge of the w

ing.

4.
R

ead the distance in both ruler holder w
indow

s.
N

o
te:

If the tw
o

distances differ slightly, it is sufficiently accurate to use the average
of

the tw
o values.
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To assist you in accurately balancing your airplanes, w
e have included

a sm
all, lightw

eight level vial.You can use this in various w
ays to help

determ
ine w

hen your airplane is truly level, rather than relying on
estim

ation.A
lthough the level vial m

ay be used alone, you m
ay attach

it to the 1/2" x 3" plastic strip, w
ith a sm

all piece of double-sided tape
(cut from

 the included 1" square), carefully aligning the vial w
ith one

edge of the strip.A
ttaching the vial to the plastic strip w

ill allow
 it to be

taped to the side of the fuselage along a reference line.You can also
place the assem

bled level on the stabilizer.

G
E

N
E

R
A

L
 B

A
L

A
N

C
IN

G
 T

IP
S

A
.

A
lw

ays balance your airplane in a ready-to-fly condition w
ith an

em
pty fuel tank (unless the fuel tank is behind

the C
.G

.).C
heck your

airplane’s instruction m
anual for specific balancing instructions.

B
.O

n m
odels w

here the leading edge of the w
ing sw

eeps rearw
ard,

the distance betw
een the leading edge and the C

.G
.decreases along

the span.In other w
ords, the leading edge of the w

ing gets closer to
the C

.G
.tow

ard the w
ing tip.T

he C
.G

.show
n on m

ost plans is w
here

the w
ing m

eets the fuselage.T
his m

eans the distance betw
een the

leading edge of the w
ing and the C

.G
.

is valid o
n

ly
next to the

fuselage;so, for tapered w
ings, you should position the upright rods

and the foam
 pads as close to the fuselage as possible.

C
.B

efore you add w
eight to balance your m

odel, if possible, rearrange
the internal com

ponents.A
dd w

eight only if you m
ust.

D
.

If you m
ust add nose w

eight, start w
ith a G

reat P
lanes 1 oz.

or
2 oz.spinner w

eight (a w
eight that fits inside your spinner, and takes

the place of the prop w
asher), as this places the w

eight far forw
ard

w
here it has the m

ost effect.
If your plane does not have a spinner,

then use a G
reat P

lanes heavy brass prop nut.If this does not provide
enough w

eight to balance, add G
reat P

lanes stick-on lead w
eight to

the front of the m
odel on the front or back of the firew

all or another
location 

that 
w

ill 
not 

interfere 
w

ith 
other 

system
s.

N
ever 

m
ount

w
eights to the cow

l of your m
odel because it is not m

eant to support
additional w

eight.

E
.S

tick-on lead w
eight w

orks w
ell for tail w

eight too.You can stick the
w

eights directly to the covering, or cut an access hatch in the fuselage
and install the w

eights inside, then reinstall the hatch.B
efore you cut

the m
odel open to install w

eights inside, you should first confirm
 the

am
ount of tail w

eight you require by test flying your m
odel w

ith the
w

eight stuck to the outside.B
efore you perm

anently stick w
eights to

the covering, rem
ove all residual exhaust or other oil.

P
oke a few

pinholes through the covering in the area w
here you w

ill place the
w

eight and apply a drop of thin C
A

 to each pinhole to m
ake sure the

covering is securely bonded to the structure (and the w
eight securely

bonded to the m
odel).A

ttach the stick-on lead w
eight to the bottom

 of
the stab or fuse.

F.
F

or the first flights it is com
m

on to balance the airplane at or
slig

h
tly

forw
ard of the cen

ter
of the recom

m
ended balance range.

F
or first flights it is desirable to have a m

odel that is stable.

G
.In addition to checking the C

.G
., you should also balance your m

odel
laterally

(from
 side to side).

Lift your m
odel several tim

es by the
propeller and the vertical fin.T

his m
ay require a helper if you have a

large m
odel.A

dd w
eight to the w

ing tip opposite the heavy side of the
m

odel until it balances.
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Yo
u

r m
o

d
el m

ay b
e n

o
se h

eavy if:
You cannot lift the nose on final approach and it seem

s to overshoot
landings, or landing speeds are too high, or the m

odel requires lots of
forw

ard stick (dow
n elevator) to hold it level w

hile inverted, or your
aerobatic m

odel w
ill not snap roll or generally seem

s to be too stable.

Yo
u

r m
o

d
el m

ay b
e tail h

eavy if:
It seem

s unstable or overreacts to control inputs, or the tail drops
w

hile in a high banked turn, or no forw
ard stick (dow

n elevator) is
required to m

aintain level flight w
hile the m

odel is inverted (although
neutrally stable m

odels such as contem
porary pattern planes require

virtually no dow
n elevator to m

aintain inverted flight),
or if upon

landing approach your m
odel flares w

ithout adding any up elevator, or
upon landing dow

n elevator is required to prevent a stall.
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H
ere are som

e order num
bers for G

reat P
lanes A

ccessories:

G
reat P

lanes S
tick-on Lead W

eight (G
P

M
Q

4485)
G

reat P
lanes 1/4-28 B

rass S
pinner N

ut 2.5 oz.(G
P

M
Q

4640)
G

reat P
lanes 1 oz.S

pinner W
eight (G

P
M

Q
4645)

G
reat P

lanes 2 oz.S
pinner W

eight (G
P

M
Q

4646)

W
e hope you enjoy your G

reat P
lanes C

.G
.

M
achine and have an

easier tim
e of balancing your next m

odel and can im
prove the flight

characteristics of your current m
odels.
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