ADAMS MAGNETIC ACTUATORS
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14K15—Adams Baby Actuator
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I. OPERATIONAL CONCEPTS

"Adams Magnetic Actuators offer the yresiest ver-
satility of any of the simple rudder actuating devices.
They weigh much less than any comparable gear. Being
electro-mechanical, they have only one moving part, and
“noise’"-free. Basy to install and maintain. No electronics
to burn olit. The design has evolved so that they are pro-
bably the most rugged of any device used for moving
your airborne surfaces.

The Adams Magnetic Actuators are designed for sim-
plechannetrudderonty; oportional:- Twocoils
are wound together and provide for clockwise and coun-
terwise rotation of the magnetic rotor which, in turn,
through the crank, activates the rudder of the aircraft,
boat or car.

This rotation occurs when current flows through
either of the coils—-one direction when it is through one
coil and in the opposite direction when it is through the
other coil. When hooked up properly, the actuator will
bang back and forth from right to left as the transmitter
sends a pulsing tone--on and off-io the receiver. Current
flows through one coil when the tone is on, and through
the other coil when the tone is off. If the tone is on as
long as it is off (50/50 width ratio), then the actuator
moves equally to the left and to the right, and gives an
effective neutral. This should occur when the transmitter
stick is in the neutral position. As the transmitter stick
is moved to the right or left, this pulse width of 50/50
will ‘'vary and thus cause the actuator to drive more in

the right or left position, and results it turning the air-

craft.

To get the fullest control from your actuator, this
pulse width should vary from 5% on/95% off to 95%
on/5% off when the control stick is in the extreme left
and right positions.

Adjustment may be necessary if your transmitter is a
Galloping Ghost transmitter. Check the manufacturer’s
instructions for adjustment procedures. Some GG trans-
mitters do not have the facility for adjustment. In this
case some flyers have used the GG trarsmitier success-
fully by using the control stick for siraight flying and
gentle turns; when a full turn is neaded, the motor con-
trol push buttons are used to give full tone off or full
tone on, thus causing the actuator to be full right or left.
This may require repositioning of these full on and full
off in the positions you require for left and right.

The speed or rate that the pulsing occurs should be
fast enough to cause the airplane to fly straight without
“‘wagging”. It should be slow enough to allow positive
back-and forth action of the actuator-this is approxi-
mately 3 to 4 pulses per second.

Some people are alarmed at the rudder banging back
and forth, but this is nothing to worry about. This is the
normal operation of the actuator and is inherent in the
concept of pulse proportional with magnetic actu-
ators. When properly adjusted, it doesn’t affect the flight
of the airplane and is soul satisfying to see and hear the
rudder wagging, because you know the system is work-
ing properly. Also, if you fly in tall grass, you can’t beat
the banging as an aid to tracking your airplane by sound
if you happen to land it a little far from yourself.
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Il. HOOKUP.

~ The actuator hias to receive atmost tuti-potentiatvolt— -

age of 2.4 or 3.6 in one coil when the receiver gets a
tone, and the same in the other coil when the tone s off.
To obtain this, you need either a double ended receiver
(Ace Commander DE), a receiver with a relay, or a single
output receiver to which a transistor switcher (Ace
AOS-K) has been added.
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The use of nickel cadmium rechargeable batteries is
most highly recommended. Any other types have proven
impractical because of the amount of current drain the
actuators employ. While they have been used success-
fully, in most instances they have given problems be-
cause they do not have the capacity of the nickel cad-
miums, and they require replacement quite frequently
and therefore in the long run prove much more expen-
sive.

Be careful when soldering to the lugs on the actuator;
excess heat will deform the Delrin header and possibly
cause a contact to open. Also, never use a soldering gun--
not only is this too large, but the magnetic field induced
from the gun may ruin the actuator by demagnetizing
the rotor.

Before installing the system in your airplane, hook
everything up on the bench and make sure it works
properly.
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141, INSTALLATION

Care, patience, and planning must be used when in-
stalling your Adams actuator for best and trouble-free
results.

So it can be easily removed, the actuator -may be
mounted in the middle of or to the rear of the fuselage
compartment on a 3/32" plywood plate that can slide in
and out of the airplane by means of hardwood bearers.

TOP

Plywood mount

Adams
Single Actuator

Fusalage compartment

Hardwood bearers

Motion ot the actuator is carried to the rudder by
means of a torque rod. At the rudder the torque is con-
verted to right-left movement by a yoke fastened to the
rudder. The rod should be light and rigid;  construction
can be of small dowel or square balsa stock with .045
piano wire on the ends. The piano wire is fastened to the
dowel or balsa by wrapping with heavy thread and glue-
ing. In smaller aircraft, the torque rod may simply be a
piece of .045 music wire if the length is only around
6-10".

3/16” or 1/4” square balsa,
S 1 ——
045 piano wire =

Wrap with thread and glue. OR

1/8" dowel

045 piano wire
Drill hole in the center and epoxi the wire in the hole,

No bind or friction can occur in the system-the
rudder must be hinged completely free, (see example)

Sew in a figure-eight
TN

Bare small holes for
nylon or dacron thread
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Knot ends and cement in
all holes after sewing-No
cement beyond holes
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and the hook up between the actuator must work with-
out friction. The actuator is designed to operate the
rudder, not working at overcaming extraneous problems
with the linkages.

Avoid any metal to metal contact to prevent the
possibility of electrical noise. This may be done by cov-
ering the music wire with heat shrink tubing wherever
contact is made.

The following illustrates several methods of torque
rod installations.

1/32 Piano Wire Hairpin
Single Actuator
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Plywood mount

Adams Actuator

045 piano wire

Usa brass tubing to fit,

A Stop pinch tight, and solder;
|" or wrap with soft steel
or copper wire and solder,
Use Longer Bolt To Attach
Actuator Thru Fuselage
Bottom
Heatshrink Tubing Joins

Actuator To Torgue Rod

The torque rod is connected to the rudder by means
of a yoke. A piece of small diameter music wire bent in
a hairpin type U and fastened to the rudder by glue, or
a bolt and nut, serves as an excellent yoke. A bolt and
nut allows the amount of rudder throw to be adjustable
by moving the yoke up and down. (See illustration)
Make sure there is no bind when the torque rod rotates
to the extreme limits. An alternate method would be to
bend the torque rod itself into a hairpin U and have a
straight piece of wire extending from the rudder.

For adjustable yoke, fasten with -
small bolt, washers and nut.
For small planes may be glued.

UP for more throw
DOWN for less

Te

Nylon tube bearing through
hole in the rear of fuselage

Bend end of torque rod after inserting in fuse.
Heatshrink tubing over wire to prevent metal
contact.

Plywood mount

Adams Actuator 2

Sew with thread or
\ small wire and epoxi.

Stops to limit the throw of the
actuator to 35° on either side,
Make out of small dowel and
glue in hoie drilled into the ply-
wood mount. A round tooth-
pick works well,

Stops to limit the throw of the actuator to 35 de-
grees—-or less—on either side of center are absolutely
necessary. These can be made out of small dowel and
glued in holes drilled into the plywood mount. Round
toothpicks work well also. The stops are necessary be-
cause unless they are used the actuator will “hunt”
nedtral, and give you all sorts of erratic operation. The
stops are musts.

When the installation is complete, turn the system on
and check for proper operation. The rudder should be
banging back and forth equally right and left with no
hesitation or hang-ups. Double check the freedom of the
linkages-most problems occur here. (We must also
mention again that the stops are absolutely essential)

If the rudder moves in the opposite direction than
the one in which it is commanded, it is a simple matter
to reverse the two outside leads on the actuator coil
This will then result in having the actuator and the stick
movement coincide. If the rudder doesn’t notice-
ably go to the right or left, when commanded, you pro-
bably do not have enough pulse width spread in your
transmitter. Adjust transmitter according to the manu-
facturer's instructions.

Adams | [{Hardwood bearers ‘
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Fittings| 1/ 2\ {

IV. SPECIAL NOTES

A. With the Stomper Twin a pushrod may be usedif
desired. Special fittings are furnished with each Stomper
kit and are also available separately through Ace. These
will facilitate the pushrod installation. The following
drawings illustrate installation techniques:

Rocket City
Goldberg

Plywood mount

{_*/Adams Actuator

Bolt to mount with
the existing bolt
on the actuator.

May Be Vertical Or Horizontal

B. If you want more push out of your actuator ana
can afford the weight of another nicad you can increase
the voltage to the coils from 2.4 to 3.6, when using the
Commander DE receiver and hooking it up as follows:

Commander DE Receiver

0-
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L= >
0
Tuning Coil ik
lact
o—rt
To Charger

C. The following charts summarize the uses for the -
actuators and some do's and don'ts to follow are given
when using these devices.

ADAMS ACTUATOR COMPARISON CHART

Gram Milliamp Drain Size Recommended Recommended
Wt. 4v 36v Less shaft Use Batteries
- — [ ___(Nickel Cads) -
Baby 17 110 * 1x11/8x3/4 .010-.020 2 225 ma
& 36" Gliders
Twin Baby 22 110 * 1x13/8x3/4 Hot .010-.020 2 225 ma
& 54" Gliders
Single Standard 29 220 330 11/4x13/8x1 .049 to0 .10 2 500 ma
Twin Stomper 43 220 330 11/4x13/4x1 Hot.049-23 2 500 ma

* NOT RECOMMENDED FOR USE AT THESE VOLTAGES

NOTE: The batteries recommended are minimum capacity-size may be increased if weight is no problem,
and more flying time per charge is desired. As listed, flying time is approximately 90 to 120 minutes per

charge, with the batteries shown.

Do's

Do mount the actuator firmly as shown. Bed in glue,
tie with button thread and glue thoroughly to 3/32" Ply
Slide. Or make sure that the bolt that is used is ample
and that it is mounted in plywood.

Do make sure that all linkages are free.

Do use a light 25 to 40 watt soldering pencil. Do use
ersin or rosin core solder.

Do use stops of 35 degress or less, either side of
neutral.

Do reverse the wiring to tne outer two coil lugs if
the transmitter right does not agree with the actuator
right.

Do strain relieve all wiring to prevent wire breakage
from vibration.

Do avoid metal to metal contact in linkage which
causes interference in superhet receivers and can't give
glitches.

DON'TS

Don't use an instant heat solder gun on or near the
actuator. The AC field will kill the magnetism in the
rotor.

Don't use too much heat when soldering to the out-
put arm. Bearing damage can result.

Don't use excessive heat when soldering to coil lugs.
The header may melt.

Don’t use acid core solder.

Don't apply more than 3.6 volts. The magnetic cir-
cuitry is completely saturated at 3.6 and more voltage
will give you a higher current drain without any increase
in power, and will gain you nothing.

Don't leave dirt on rotor(s) of the actuator. Small
particies of metal, filings, and dust will short the mag-
netic circuit. Blow off with air or pick off with masking
tape or type cleaner of the putty type.
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