120 SERIES
ELECTRIC ACTUATOR

PRODUCT
TECHNICAL
INFORMATION

PTI 2010

OCTOBER 2000
MPC

INTRODUCTION

The 120 series electric actuator is a rotary output, linear torgue,
proportional servo. This glectromechanical actuator is typically
used as an engine fuel control positioning device. An internal
spring provides fail safe operation by foreing the actuator to the
fuel shut off position when the actuator is de-energized. This
design combines fast aperation, multi valtage usage, wider rota-
tion angle, and proven reliability. The actuators can operate
directly an 12, 24, or 32 valt battery supplies.

The speed of operation of the actuator is typically faster than
competitive actuators, thus it provides more stable and rapid
response to transient conditions,

Applications includse most block pumps, with ar without mechani-
cal governors, distributor type pumps, and small sized carbureted
engines. The wide angle of rotation expands the application to a
wider variety of engines,

DESCRIPTION

The actuator is an electromagnetic servo device which can be
integrated into a closed loap cantrel system. An engine contral
system can be described as follows. An electrical signal is
generated by a magnetic speed sensor which is proportional to
engine speed. This signal is sent to the electronic speed control
unit which compares it to the preset engine speed setting. If the
magnetic speed sensor signal and the preset engine speed
setting are not equal, a change in current from the speed control
unit to the actuatar will change the magnetic force in the actuator.

The rotation of the actuator shaft will then adjust the fuel to the
engine to cause the engine speed to be equal to the preset engine
speed setting. Shaft rotation is proportional to the amount of
actuator current and counterbalanced by the internal spring.

Since the design has no sliding parts and is totally sealed,
outstanding reliability is achieved. A single compression spring is
used to improve reliability. No maintenance is necessary.
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DIAGRAM 1b

ADB and ADC ACTUATOR
OUTLINE DIMEMNSIONS —
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SPECIFICATIONS
PERFORMANCE
Available Torgue .. .. s SeeDiagram 2 .. ...... . ... ... oo, Max 1.0 Ib-ft {1.4 Nm)
Mazimum Operating Shaft Angular Travel ACB/ACE ... . . e 20+ 1 degree CWICOW
ADBADC .. e 25+ 1 degree CW/COW
POWER INPUT
Operating vollage (32v for ACB 120/ACE/ADB 120 only) ... ..o o o i 12,24 or 32 VDC
Mormal Operating CUITEIE . ... oo i i e e 2Aat12VDC
............................................................. 1 A at 24/32 VDC
Maximum Current-Cantinuously Bated .. ... ... o e e e 6Aat12VDC
....................................................... 3 A at 24/32 VDT
ENYIAOMMEMNTAL
Temperalure Bande . ..ot e i -B5°% to + 200° F (-54° 10 + 957 C)
Relative HUMIDItY .. .o e e up to 100%
All Surface Finishes o e Fungus proof and corrosion resistant
PHYSICAL
T 1= m =11 L =T See Diagram 1
Weight ... e e s et e e s 4,50 Ibs. (2.05 ka)
MOURLING ..o e Any position, electrical connector at the top-preferred
RELIABILITY
LT 1T O up to 20 G @ 50-500 Hz.
== [ T R R I 100% Tested
MATING HARDWARE
Connector AR A CE DB 120 . . . e e EC1000/MS3106R 145-65 (6 pins)
= = Supplied with Actuatar
Lever ....o..von.. A B A E DB 120 e LE1400-1
............. 1 0 = U o =4 =10 14 B
Rod End Bearings (to attach a #10-32 THD linkage red tothe lever) ... oo oo s BA 100 {right hand)
BR 101 {left hand)
Wiring Harness ADG 120 ... ... ... ... . ..... 4 it harness supplied with actuator, other lengths available from GAC
ACEACEBIADB 120 . . . e e e Various Lengths available from GAC
120 SERIES ACTUATOR VARIATIONS
ACBFADB 120, .. ... .. MS3102R 145-6P CONNECTOR ACE120, ... ... . REPLACEMENT FOR DOD #81-705,
ADC120............. COMMERCIAL CONNECTOR MNSM #2890-01-176-3510
ADB 120E4, . . . .. .. CUMMINS PT FUEL S5, ACT.

SEE FIE 2011




DIAGRAM 2
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INSTALLATION

The actuator must be rigidly mounted as close as possible to the
fuel control lever of the engine. Normal vibration from the engine
will not affect the operation of the actuator. The preferred mount-
ng is with the electrical connector at the top.

-inkage arrangement of any actuator system is always impartant,
igh quality rod end bearings should be used. Rod end bearings
‘hat have high friction can cause instability and ultimately require
wervicing.

-evers and linkage should be sturdy yet low in mass for the
astest speed of response,

‘rrangement of the linkage for actuation of the engine fuel control
5 an important application consideration. For proportional actua-
ors to operate with linear control systems, itis important to obtain
a linear relationship between actuator stroke and fuel delivery.
The linkage configuration for diesel fuel systems is typically as
ilustrated in Diagram 3. The lever on the actuator should be
nearly parallel to the pump lever at the mid fuel position for linear
fuel contral.

Fuel Contral Lever At Mid Fuel Position
DIAGRAM 3

For proportional actuators to operate with non-linear systems, itis
impartant to abtain a non-linsar relationship between actuator
stroke and fuel delivery. Carbureted, PT pumps (CUMMINS), or
other non-linear fuel systems require a non-linear linkage config-
uration as illustrated in Diagram 4. A non-linear fusl system
results when more engine power is developed for a given stroke
at positions of low fuel settings than at high fuel settings, In this
case the levers should be parallel at full load.

In general, the linkage should be adjusted so that the fuel control
lever minimum and maximurn fuel stops are used rather than the
actuator internal mechanical stops. The actuator should be
adjusted so that it operates over at least one half (10 degrees) of
its available travel,
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Carburetor Fuel Valve At Full Fuel Position
DIAGRAM 4




Wiring
The ADC 120 is prewired for 12 or 24V, Use the included
harness to connact the actuator to the speed control, DO NOT
use an ADC 120 on a 32V system. If an ACB/ADE 120 is used,
the electrical connector must be wired in a configuration
dependent on the system voltage supply.
The maximum wire size that will fit into the acluator mating half
connector is #1686 AWG (1.3 mm sq.). Cable CH 1203, a pre-
wired actuator cable harness, is available. Itis 12 ft. {4 meters)
in length and suitable for use on 12 or 24 volt systems.
For 12 valt applications, note that it is preferable to connect four
cables, one to each of the coil wires and wire per Diagram 5.
Maximum current is 5 Amps. The recommended wire size is
#1686 AWG (1.3 mm sq.).

DIAGRAM 5
12 Volt Operation
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For 24 volt applications, a simple jumper wire between pins B
and C at the mating halt connector can be made. The remaining
two pins, A and D, are connected to the speed control, Maxi-
mum current is 2 Amps, The recommended wire size is at least
#18 AWG (0.8 mm s5q.). See Diagram 6.

For 32 valt applications, connect the actuator electrical connector
as illustrated for 24 Volt operation. A resistor that will drop the
remaining voltage above 32 Volts is needed. A 2.0 ohm, 25 watt
resistor should be placed in series with pin A of the actuatar and
the output of the speed control unit, Maximum current is 3 Amps.

Actuator cable harnesses with lengths greater than 10 ft. (3
meters) from the actuator to the speed control unit may introduce
current losses which can restrict full rotation of the actuator. In
this case, use of a larger gauge wire is required.

For applications where EMI is of concern, shielded cable for the
actuator is recommended. Twisting the cable will substantially
reduce EML

Connector ping E and F have no function in this actuatar,

DIAGRAM 6
24 Volt Operation
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ADJUSTMENTS

WARNING
An overspeed shutdown device, independent of the gover-
nor system, should be provided to prevent loss of engine
control which may cause personal injury or equipment
damage.

Reconfirm that the linkage is not binding and that friction is
minimal. Before starting the engine, manually push the actuator
ta the full fuel position and release. It should return instantly to the
na fuel position without any binding. Once the engine has been
started, the linkage can be gptimized by temporarily inserting an
amrmeter in one of the wires between the speed cantrol unit and
the actuator or by measuring the vollage across the actuator.
Measure the actuator current or voltage at no load and full load.
The range and the starting current or voltage are important far
optimizing the linkage system. Typical values are shown in the
table below for 12 volt and 24 volt systems. .
Toincrease the range of the actuatar voltage or current, move the
linkage to a lower hole on the actuator lever. A lower range of
actuator current or voltage than suggested can cause instability
of poor performance.

To increase or decrease the no load current or voltage, adjust the
length of the link between the actuator and the engine fuel control.

Small angles of actuator travel may improve transient perfor-
mance, but will reduce available force at the fuel contral lever,
Allowing the actuator to operate through at least one hali (10
degrees) of its stroke will usually provide near oplimum response.

Actuator
Current/Voltage Range
Chart
12 Volis 24 Volts
Mo Load 1 Amps, 2 Valts 5 Amps, 4 Valts
Full Load 2.5 Amps, 5§ Volts 1.2 Amps. 10 Volis




If the governar system fails to operate, make the following tests
at the actuator mountad connector while moving the actuator

through its stroke,

TROUBLESHOOTING

Measure the Resistance from:

ACB/ACE/ADB 120

Ato B
CtoD
Ato C
A to Housing
C 1o Hausing

Fed to White (12 v}
Red to White (24 v}
Red to Housing
White to Housing

4.2 ohms
3.4 ohms
Infinity
Infirity
Infinity
ADGC 120
1.9 ohms
7.5 ohms
Infinity
Infinity

Energize the actuator to full fuel {follow steps in control unit
publication) and manually move the actuatar through its range.
Mo binding or sticking should occur,

If the actuator passes these tests, the problem is elsewhere in
the system. Refer to the control unit troubleshoating publication,
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