DUAL PAK

INSTRUCTION SHEET
CATALOGUE MO. 5080

The DUAL PAs is a completely matched and wired set of two spring-centered pulse
actuators, L Amp. battery, and switch harness,--ready for cognonection of three wires
from your receiver and ipstallation in the airplane.

The DUAL rFan provides three controls: two simultaneocus progortional controls and
one trimmable control for throttle. Throttle control is provided on the rudder
actuator by go-around action. The LUAL FAh operates at high pulse rates for the
least dither and i8 a fail safe system.

The LUAL PAk includes a 1.0 Amp. nvur, three cell battery pack, composed of the
lLatest (j.E. vented, self-sealing, cylindrical cells. The cells are spot-welded to-
gether for added reliability. The battery provides at least one nour flying time.

The DUAL Pin operates with any 3 to 3.6V pulse receiver, however, relay receivers
must nave the relay disconnecied. Sowe receivers lhave not been designed for use
with pulse systems and may reyuire a reductlion in capacity of the output [ilter
capacitor for satisfactory operation. Heceivers, which are over sensitive, tend to
pass false elevator signals, called glitches. Superregen receivers require decoup=
ling as per instructions.

SPECIFICATIUNS: System Weight: 8 L/2 oz. Actuator weignt: 1 1/4 oz. ea.
Actuator size: 1x134x 2 ea.
Power Supply: J.6 V 1l Amp. hour (Supplied)

Signal hequirements;: Elevator: Neutral 13=14 ppa

up 9=11 ppe

| Down 19=21 ppa

\ Rudder: B0-40% Width Chan
* Motor Contrel: Actuators go= und

Tone ‘on' -High motor
Tone 'ofif"=-Low motor

UNWANTED MuTuk CUNTHUOL WILL OCCUH, IF THESE S5IGNAL HEUUIKEMENTS ARE EXCLelED.

Underatanding How FPulse Froportional Works

Three pulse coded control signals are tranpsmitted to the airplane receiver. The
signals are electronically decoded and directed to each actuator.

1. Neutral width is 5U% 'on' and 5U% 'off'. Varying the width to mors 'off"
time thean 'on" time, causes tne actuator motor to turn more in one direc-
tion, &0 that the output assumes an average position to the left. More
‘on' time than 'off' provides a rignt turn.

2. The pulse rate controls the position of the elevator actuator output.
Increasing the pulse rate will cause the output to rotate from neutral for
'down' elevator. Decreasing the rate causes rotation in the opposite
direction for 'up' elevator.

3. Steady-on tone or steady-off tone causes the actuator crank to turn EHUD:
five timea for full throttle control. Signal "off' is used for low motor
to provide fail-safe operation. The control surfaces move rapidly through
their extreme positions, for effective oneutral action.
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EIGURE 1.

Position throttle Rudder plate rotates same direction
Throttle | arm to suit motor. as motor contral lever for low
rottle lever - throttle and left turn.

A= =7 £ Praaes

Slip clutch permits
movement to any position.
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RUDDER\-\I‘::H:JTTLE ACTUATOR (for rudder or aileron) FIGURE 2.

Reverse these leads to
reverse motor rotation.

ELEVATOR ACTUATOR

Bighs T
Molp Lraey

Black or Green 3.6V
‘White o Blue Input

Red or Yellew 3.6V

RECEIYER COMNECTIONS
RELAYLESE COMMECTION

e L Recewer J6Y (GREEN OR BLACK)
o R RN u— Recevet  Cnilpml

e iy e Receww .16V (RED)



bl ElVih CUMNECTIUON INSTHULCTIONS

Technigue for Soldering Wires to Plug:

Strip wire 1/8", Tin the wire and connector ends and place sleeves over the wirea,
Hold the plug in a vise or tape to the bench. Hold the wire in place and put the
point of a freshly tinned iron along side the wire and prong, heating both simul-
taneocusly. Uuickly remove the iren, holding the wire until the solder ia met. The

result should be a smooth filled joint.

Instructions for Disconnecting the Relay:

Inspection of the relay and receiver circuit board will reveal that one side of the
relay coil is conoected to the negative land and tne other leg is connected to the
output transistor.

+ Unsolder the short wires connecting the relay to the P.C. board and remove it.

# Solder & blue or white wire ia place of tne snort wire, which nad connected
the relay to the ocutput transistor.

¢ Twist the three receiver wires (positive, negative and receiver output) to-
gether and connect to the receiver plug as shown in Figure 2.

INSTALLATIUN OF THE DUAL PAK

Prior to installation in the airplane, connect the battery and receiver to the
harness and position the actuators on the bench in their relative positions in the
airplane. Place the rudder actuator on the aide most convenient for operation of

the glow motor throttle. Turn on the transmitter and receiver and note the operation.

Proceed ag follows:

Tramnitwtnqntl for .Niutrnl Pulse Rate: -

The DUaL PAK system is set for a l4-1l% PPS neutral pulse rate. If the transmitter
has not been set to this rate, the elevator actuator will go around as if fail=-
safing. Follow the transmitter manufacturer's instructions and adjust the elevator

pot until the actuater is pulsing in the neutral position.

Move the control stick to t%l stops for 'up' and "down' elevator. The actuator out-
put should deflect about 30 . If it goes around before tne stick hits the stops,
note the excess travel. If the transmitter has a rate ratio adjustment, follow the
maker's instructions and reduce tne rate range until the stick can be moved in both
directiona to the extremes without tie output goinmg around. Some GG transaitters,
when set to this rate, become very nonlinear and the pulse rate cnange in the down
direction will be excessive. If there i8 no rate range adjustment or it is insuf-
ficient, then a plywood mask must be cut and attached to the transmitter to Llimart
the stick trawel and prevent the go-around action.

At tnis point the limitations of some relayless receivers may become apparenmt. [If
the control stick is moved to the full ‘down' position, it will be noticed that
rudder will drift and the control atick will have to be moved to the left to neu-
tralize it. Unless the amount is quite severe, tnié will not unduly limit your fly-
ing. A reductiom im the capacity of tne ocutput filter capacitor will improve this

condition.

pDetermining Direction of Wotation of Rudder Actuator Motar:

S5ignal for low motor on the transmitter and note the direction of rotation of motor
contral lever on tihne actuator. Note: the motor control arm on the actuator can be
moved to either side to suit the throttle position. If the throttle arm does not
move in the direction reyuired to close the turottle, the direction of rotation of
the actuator moteor will have to be reversed. This is accomplished with reference
to Figure 2. The blue (or white) and green (or black) wires are soldered in slois
in tne P.C. board holding the suppression circuit to the actuator motor. Carefully
unsolder them and reverse tneir position.




Connection for Rudder:

With transmitter signaling left turn, note position of rudder plate, Connect rud-
der pushrod to appropriate side to give 'le#t' rudder. Then adjust pushrod length
80 the rudder and actuator will both be in a neutral positiom.

Connection for Elevator:

With transmitter signaling "down', note position of elevator plate. Connect eleva-
tor push rod to appropriate side to give 'down' elevator or reverse motor direction
s0 the push rod can be connected to a particular side. Then, adjust push rod length

for neutral.
For Motor Control:

Be sure all control linkages are free. Watch for binding of quick-links on control
herns caused by too much tension, Keepers that are too tight and misalignment. He

sure voltage under load is at least 3.6 V. (For best results, use RAND HINGES)

Mounting Plate: USE YUUR PACKAGE INSEKT FUR A TEMPLATE.

hecownend mounting actuators on 3/32" plywood plate with #2-56 blind mounting nuts
or self-tapping screws (BAND Cat. No. luld, g2-5elf-Tapping serve Mtg. Serews).
Attach the plate with rubber groumets to L/4" syuare rails glued to sides of fuselage.

CARE UF dATlEnd -
Carefully measure your baitery voltage prior te each day's flying. This can easily
be accomplisned by pulling the plug far enocugh apart to insert the probes from your
meter. It Bhould measure at least J.U V with the system in operation. It is wise
to make a battery check at least once each half nour of flying time. The G.E. cells
have been tested for 1 hour of constant pulsing on the bench. In normal operation
with some rest time between [lights, they will give this much time or more. ﬁ:
- -
y'e

Charging should be at a rate of 9U-1U0 maH for at least 16 hours prior to eac
ying. Note: These batteries may not be ful cnarged when received. No damage
will result, if these batteries are left on the charger over lt hours. However, it
would be advisable to remove them after 24 hours. Batteries are considered to be
discharged when they have reached 1.1 ¥V per cell or 3.3 V¥ for the battery.

Depending on the receiver used, this system will function below 3 V. The limiting
voltage being that at whiech the receiver will no longer operate. Therefore, it is
possible to discharge these cells because of prolonged use, below the recommended
3.3 V. The action of the actuator and its motor control will be noticeably affect-
¢d at approximately 3 V. Serious damage to the batteries can result, if discharged
completely. Sometimes a low battery will be indicated by a missed signal or glitch.
For safe operatiom of your aireraft and protection of your equipment, it will be
your regpponsibility to land your airplane and measure the battery voltage. Do not

fly with voltage Below 3.4 V, witn tne system in operation.
e THIMMING AND FLY (MG

Prior to flrii-.tih system, receiver range should be ground checked and receiver
tuned in the manner prescribed by tne receiver manufacturer.

Note position of control stick or trim levers to maintain straignt and level flight.
Adjust pushrods accordingly.
For the least flight disturbance, signal wotor control with short blips.

HAND,—:@"
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CHAHT OF MODIFICATIONS TO HECEIVERS

Heceiver Operation for 3 ¥ Decoupling of Correcting Distortion MWime.
keceivers on 3.6 V., Suparregen Heceivers of Qutput Waveshasps Notea
= — —

Min=X 1200 Connect negative to No modification

X i required.
Superhet Ereen wire.

Min=X S5H 1 Connect Mptiv- to No modification
Superhet “.ﬂrm; required.

Hin-X Capri ik 470 OHMW resistor in negative line.| No modification
Superregen e 20 WFD capacitor across the line. | required.

- Will eoperate at 3.6 V.

Controlaire SH 100 4 ; Heplace 70 MFD with

Some will require drop- 30 TN
e ping the voliage as per e — el o d
Explanation I. l“‘..‘s

Coatrolaire SH 100 Will eperates at 3.6 V. “‘“u' 70 MFD with
Relayless Gome will reguire drop- 10 MFD capacitor.

ping the voltags am par
Explanation I. limﬁ

Controlaire 4 Helay 330 OHM resistor in the n-p:::: Ne medificatien
el ot 70 WFD capacitor across the line. roquired.

Contrelaire 3 330 OHM resistor in the negative No modification Footnotse 1
Helayleas ) . line. required.

Supsrreagen 30 WFD capmcitor across the line.

Citizenship B&SH Connect negative to SIS G NEN sapmuE] ke
Helayleas black wire. from the cutput and re o
Superhet place with 5 to 13 WFD

rd Connect negative to brow .

FEn ::i:;a wire. Will operate at ko wodification Footnote 3
Supsrhet Juu ¥, Some will require required.

dropping the voltage as
per Explanation I. itaif
Fooinotes: 1 - Audio lilter time constant modification is required. Heplacs 15 WFD ca

and 100 OHH resister with 470 OHM.

Hakes circuit identical te Contr

2 - bual capacitor with proper value im available from Citizenship.

3 = Load is between emitter mand negative instead of the familiar coll
result, the 100 OHM resistor in the RAND switcher must be
lead at the top of the 100 OHM resistor,
place of the relay.

paciter with 3 WFD
claire 4 recaiver.

eclor Lo positive., Am a

disabled by clipping thes
Put a 100 OHM resistor im the receiver in

A 30 WFD capacitor must be added in parallel te the load resistor,



Recaiver Modifications tor Use with the HAND GG Pux and DUAL PAK

The following suggeztions are offered to the modeler as a guide in the adapta-
tion of receivers lor relayless opsration of the RAND pulse systems. We wave tried
all of tuese changes but cannot guarantes tuat every receiver will respond satis-
factorily., In many instances, variations in suggested values will have tu be tried.

Not all receivers avail ble today are of eyual ability to faithfully reproduce
pulse signala, BSome are limited in range, some are limited in noise rejection,
Gome are temperature sensitive and mome distort the signal at increased pulse rates.

We are offering the following notes as suggestions only. We are unable to
accept responsibility for the performance of any particular receiver.

There are three areas reyuiring wodification tor relayless operation. However, oot
all will appIr to all receivers.

I. Provision for eperation for IV receivers on J.&V.
II. Decoupling uf Superregen receivers [rom the power supply.
IIl. Correcting tne distortion of the ocutput wave shape or signal.

Explanation for [I:

Some superhet receivers will not work well at J.o¥. They were designed ror 3v.
A resiSter in seriesa with the négative lead and a IV cener diode (INTUJ) acroas the
receiver will cure tihe trouble. A simpler metnod is to install a silicon diode in
series with tne negative {(such as 3UU5 or [h45oA). Turs type of diode should have
a torward voltage drop of about .4V @ &5 C. Tuis will reduce the receiver vultage
to about 3.1V, wnich is generally satisfactury. A low cosly generul purpose silicon
dicde can be used. sSome recelvers, such as tne pin=X sH-1 and 1200, have tnis diode
built im. It 18 in Series with Lne green lead.

Explanation fer IIL;

A word of explanation about the signal wave snapes. The desired ocutput wave

suape is a syuare suape that looks Llike this: _J_l_._.l_l_

Une of the basic problemé in receiver design i@ that of removing the audio Lone
component, UGenerally, it is done with a large capacitor at the output to ground or
at tne output stage base to yround.

For rudder only operation, the capacitor i8 chuvsen large enougn to completiely
remove all traces of audio. This usually nas tne effect of distorting the ajyuare
edge of tne desired pulse width shape. In rudder operation, tnis distortion can be
easily compensated lor with trim and causes little trouble. As thnis diatortion
remalns constant in width as the rate 18 increased or decreased, it causesa an i1nter-
action in Wi systems.

g

The filtered wave shape looks Like Lhis: i \ ! LY I

= -

We are sBuggeating tne reduction of the output capacitur size to reduce the
interaction to an acceptable level or eliminate it. The shape will look lLike tnls:

Audio

5 2 O
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