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INTRODUCTION

The ECD 67-2110 and -2112 speed control unit contains
all solid state electronic circuits which sense speed from a
magnetic speed sensor or other suitable signal source and, in
turn, provides a controlled output current to a proportional
electric actuator for throttle control.

The performance of the speed control unit is isochronous.
The speed is adjustable via a 22-turn speed adjust control.
The gain control adjusts the speed of response. The stability
control is used to match the time constant of the engine

governing system to the engine. A speed anticipation circuit is

provided to minimize over-shooting of speed on engine start-
up or from lug-down. Qutput transistor protection is added
to protect against accidental shorts to the terminals of the
speed control unit or actuator. Reverse voltage polarity
protection is provided by a diode at the battery input
terminals. A wide range of magnetic speed sensor and DC
supply voltage amplitudes can be accepted. If the input
signal from the magnetic speed sensor is lost, the speed
control unit will sense this and shut down the system.

SPECIFICATIONS

OPERATION

—Governing Mode . . ....... ... L.
—Steady State Stability ............ ... .. ...
—Frequency Range . ......... ... ... .. ... ...
—Speed Drift With Temperature ... .................
—Speed Trim Range — ECD 67-2110...............
—Speed Trim Range — ECD 67-2112...............

POWER INPUT

—Magnetic Speed Sensor Signal . ............. ... ..
—SUPPLY .
—Polarity ....... ... ..
—Power Consumption ............................
—Maximum Actuator Controllable Current at 25°C (77°F)

ENVIRONMENTAL

—Temperature Range. ... .........................
—Relative Hamidity . .............................

........................................ Isochronous
.................................. + 0.25% or better
............................. 1K to 6K Hz continuous
................................... + 1% maximum
........................................ + 400 Hz.
............................... Full Frequency Range

.................................... 1.0-30 volts rms
...... 12-30 VDC (transient and reverse voltage protected)
...................... Negative Ground (Case isolated)
................ 60mA (continuous) plus actuator current

...................................... 10 Amperes

................... —40°0 to + 85°C (—40° to + 180°F)
........................................ up to 100%

—aSE L L Fungus proof and corrosion resistant
PHYSICAL '

—DIMEISIONS . . . . oo ottt e e e e See Figure 1

—Weight . 0.48 kgs (1.1 1bs)

—Mounting . . ... Any position (See Installation Page 3)
RELIABILITY

—lested . . o 100%

—Vibration .......... .. ... All printed circuit boards are conformally coated on both sides
ECD 67-2110

—Standard Unit. ... ........ ... ... . .,

ECD 67-2112

—Longer Dead Time Compensation ................
—Remote Variable Speed..........................

Printed in U.S.A.

........................ Diesel and Carbureted Engines

Speed Trim Range + 400 Hz.

... Diesel and Carbureted Engines having longer dead time
......................... Full Range Speed Adjustment

Issued September, 1990
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Figure 1. ECD 67-2110/2112 dimensions

DESCRIPTION

The control circuits are designed to operate directly from a
12 or 24 VDC battery system. An internal 10 volt regulator
supplies all DC power to the control circuits.

The engine speed signal is usually obtained from a magnetic
speed sensor mounted in close proximity to the teeth of a
ferrous gear that is driven by the engine. The frequency of
the speed sensor signal is proportional to the engine speed.
The flywheel ring gear is normally used because of the high
frequency pickup signal. The speed control unit will accept
any signal if the frequency is proportional to engine speed,
and in the frequency range of the speed control unit (1K to
6K Hz). The signal strength must also be within the range of
the input amplifier (1.0 volts rms to 30 volts rms for approx-
imately sinusoidal signals). The magnetic speed sensor is
connected to terminals “*3”" and *4’’, which have an input
impedance of 20K-ohms. Terminal ‘‘4*’ is connected
internally to the battery negative.

The speed sensor signal is amplified and shaped by the
circuit to form constant width pulses. The average voltage of

Printed in U.S.A.
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these pulses from the speed sensor amplifier section of the
speed control unit is then fed into a summing circuit (see
Figure 2). A speed sensor monitor circuit detects the pulses
and, if the pulses disappear for longer than 0.1 second, the
speed control unit will turn off the output circuit (current to
actuator). This feature can be voided by connecting a jumper
across posts A and B (see Figure 5 for post locations). In
this way the governor will call for full fuel as soon as
battery power is applied. During cranking the actuator will
move to the full fuel position and remain there during
starting and acceleration of the engine. The summing point
of the speed sensor and the speed adjust control is the
input to the dynamic control section of the speed control
unit. A gain control is provided to adjust the speed control
unit sensitivity. The gain is usually advanced (CW) as far as
possible for best performance without instability. (See
adjustment procedure Page 5).

The output actuator current switching circuit provides cur-
rent to drive the actuator. The output transistor is alternately
switched off and on at a frequency of 450 Hz., which is

Issued September, 1990
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well beyond the natural frequency of the actuator, hence no
visible motion from the switching results. The actuator
responds to the average current to position the engine
throttle. The output transistor is switched to reduce its inter-
nal power dissipation. The output of the circuit provides up
to 10 amps at voltages up to 30 VDC. The output is
suitable to drive the AGB, AGD and AGK actuators or a

Section EG 50-6

AMBAC

SUPERSEDES ISSUE
DATED DEC. 1984

similar proportional electric actuator. A current monitor
circuit will latch the output circuit off if actuator current
exceeds 12 amps. To unlatch, turn DC supply voltage off.

An overshoot limiter circuit minimizes the overshoot of speed
on start-up (typically less than 1.5%).

TYPE VARIATION

APPLICATION

ECD 67-2110 Standard unit.

Diesel, turbocharged and carbureted engines.
Narrow speed trim range (+ 400 Hz.).

ECD 67-2112 Remote variable speed. Longer dead time Full range remote speed adjustment. Engines
compensation. with longer dead time.
9 8 7
S
1 L)
E 43Ko BATT +
750K 2
Fl__[Overshoot Actuator
- limiter |
. Speed sensor
I\gagnetlc @ i signal ha Z Output Output |
Speed sensor (‘o34 —I— amplifier Point circuit tranSIsturi
4 I = C - &+ l
in x.Stabilit C19
| Gain Y| | =pead’® 050!
i Loss of = time I
Ae—  pickup = compensation
| B e—|(speed sensor) Current
i = . BATT -

| monitor monitor l
— = J

Figure 2. Functional schematic

INSTALLATION

The speed control unit is rugged enough for mounting in the
control cabinet or engine mounted enclosure. Care should
be taken to insure that the speed control unit is not subjected
to extreme heat. If it is expected that water or mist will
come in contact with the speed contro! unit, mount it

Printed in U.S.A.
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vertically so that condensation will not accumulate in the
speed control unit.

Leads to the battery and the actuator from the speed control
unit should be #16 or larger. These are the leads that are
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connected to terminals 1, 2, 5, and 6 of the speed control
unit. An external fuse or circuit breaker is recommended in
series with terminal 6, the positive (+) battery input ter-
minal. The magnetic speed sensor leads are twisted and/or
shielded for their entire length and are connected to terminals

Section EG 50-6

AMBAC

SUPERSEDES ISSUE
DATED DEC. 1984

3 and 4. Connect the shield to terminal 4 only. Do not
connect the shield at the magnetic speed sensor end. If a speed
trim control is used, connect it using shielded wire. Connect
the shield to terminal 10. Actuator connections should be
made according to the actuator publications.

ACTUATOR PICKUP BATTERY
— e ey +%

=)
@L

SPEED GAIN STABILITY

3 4 5 6 7

o [958

T
|
i
|
q <
~k
|
[

(SEE SPECIFic [/ ABCD

WIRING DIAGRAM IN 6
THE ACTUATOR PUBLICATION)

ACTUATOR

fa

=4-=F"  SPEED
! | TRIM CONTROL
| i:l OPTIONAL
CUBT10A
5K TPGT1A
FUSE TP672A
15A
MAX
$1

X

| S —
MAGNETIC
SPEED SENSOR

-+
BATTERY

Gv-10

“NOTE: A SHIELDED CABLE SHOULD BE USED IF LEADS ARE LONGER THAN 3 METERS (10 FT.). GROUND SHIELD AT ONE END ONLY.

Figure 3. Wiring to ECD 67-2110/2112 speed control unit
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ADJUSTMENTS

, ; CAUTION: , o
THE ENGINE SHOULD BE EQUIPPED WITH AN
INDEPENDENT OVERSPEED SHUTDOWN -
MECHANISM TO PREVENT RUNAWAY WHICH
. .CAN CAUSE EQUIPMENT DAMAGE OR

PERSONNEL INJURY.

STARTING THE ENGINE INITIALLY

The speed control unit has been adjusted at the factory for
starting conditions and will control the engine at approx-
imately idle speed (1000 Hz. speed sensor signal). The
following adjustments or checks should be made prior to
starting the engine.

A. Pre-set the gain, stability, and if used, the external speed
trim control to their mid-points.

B. Apply DC power to the engine governing system thru the
wiring system by closing the switch S1. The actuator may
momentarily move but should remain in the no fuel
position.

C. MOMENTARILY connect terminal 1 to terminal 5. This
should cause the actuator to snap into the maximum fuel
position. If not, check for wiring defects or consult the
*“Trouble-shooting’’ Section (Page 7).

Crank the engine. During cranking, the actuator will move
the fuel control to the maximum fuel position. Once started,
the engine will be controlled at a low idle by the engine

governing system,

GOVERNOR SPEED ADJUSTMENTS

Increase the engine speed to the desired governed speed by
turning the ‘‘speed adjust’’ control in a CW direction. If
used, final precise speed adjustment may be made with the
external Speed Trim control. If at any time the engine
governing system becomes unstable, turn the gain and
stability controls CCW until the engine is stable.

Printed in U.S.A.
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PERFORMANCE ADJUSTMENTS
Once the engine is at governed speed, the two performance
adjustments, gain and stability, can be made as follows:

A. At no load, turn the gain control CW until instability
results. Then back-off slightly CCW (1/8 turn) beyond
the point where stability returns.

B. Turn the stability control CW until instability results.
Then back-off slightly CCW (1/8 turn) beyond the point
where stability returns. Excellent performance should
results from these adjustments.

C. Load may now be applied to the engine. If necessary,
repeat A and B above until optimum performance is
obtained. Normally, the critical condition for gain and
stability adjustment is at no load.

NOTE: Optimum adjustment of both controls is in the
furthest CW position without causing instability, and
will result in the best response and stability under all
operating conditions. Backing off slightly from this
position will allow for changing conditions that may
affect the dynamic response of the engine. If a load
bank and a recorder are available, use them to
verify the performance using Figure 4 as a guide. If
a stable system cannot be obtained, refer to the
Trouble-shooting Section.

The previous procedures should result in a high performance
isochronous governed speed control system.

SPEED TRIM RANGE

The speed trim range is controlled by R21 which is installed
across posts E and F, and is 750 K-ohm on the ECD 67-2110
(39 K-ohm on ECD 67-2112). Reducing R21 increases trim
range. To increase speed trim range on the ECD 67-2110,
add a 43 K-ohm resistor across posts E and F. (See Figure 5).
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INITIAL GAIN AND STABILITY CONTROL INCREASED GAIN RESULTED IN A NEW READJUSTING BOTH GAIN AND
ADJUSTMENTS GIVE A TRACE TRANSIENT WITH REDUCED EXCURSION. STABILITY CONTROLS GIVES A TRACE,
INDICATING, FROM THE EXCURSION OF IT IS APPARENT FROM THE LONG TAIL INDICATING GOGD TRANSIENT AT FULL
THE TRANSIENT, THE GAIN SHOULD BE ON THE TRANSIENT THAT THE LOAD AND GOOD STABILITY. THE SPEED
INCREASED BY TURNING THE GAIN STABILITY CONTROL MUST BE TURNED CONTROL UNIT IS NOW PROPERLY
CONTROL CW. NOTE: TIME IS CONSTANT  CW. ADJUSTED

FOR ALL CONDITIONS.
EG-10

Figure 4. Typical performance chart
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TROUBLESHOOTING
Symptom: Governor is inoperative or throttle does not move. (Measurements to be made with standard VOM.)
POSSIBLE CAUSES OF
STEP TERMINALS NORMAL MEASUREMENT ABNORMAL MEASUREMENTS
1 34 1.0 volt rms minimum while 1. Gap too large between magnetic speed sensor
cranking engine and gear teeth.
(AC measurement) 2. Shorted or improper wiring to magnetic speed
sensor
3. Defective magnetic speed sensor
2 6-5 Battery voltage 1. Improper wiring of battery circuit or fuse
(DC measurement 5— and 6+ blown.
3 8-10 10 volts + 0.5 V. from the 1. Inadequate battery voltage.
internal supply 2. Short across trim control circuit.
(DC measurement 8+ and 10— 3. Defective speed control unit.
4 7-5 8.5 + 2 VDC control, 1. Magnetic speed sensor fail safe feature
12 + 2 VDC while cranking. defective.
2. Defective speed control unit.
5 1-5 2 volts maximum but not less 1. Speed setting lower than cranking speed.
than 0.5V while cranking engine. | 2. Output transistor defective.
(voltage to transistor) (DC 3. Error in actuator wiring.
measurement 1 + and 5 —) 4. Actuator defective.

NOTE: If no measurements can be made as indicated in Steps 3, 4 and 5, the possible cause may be a damaged circuit board.

Check continuity of terminals 2 and 6. If open, CORRECT BATTERY SUPPLY POLARITY CONNECTIONS and
add an external jumper connection between terminals 2 and 6.

Erratic or Unstable Governing or Unwanted Droop

If noisy electrical devices are present, such as magnetos,
solid state ignition systems, battery chargers or regulators
which emit radio frequency interference (RFI), unstable
governing or droop may be noticed. The speed control unit
has internal filters which provide some protection from
radio frequency interference. Excessive levels of RFI must
be treated separately. A metal shield placed around the emit-
ting source will help and/or placing the governor harness
and speed control unit as far away as possible from the
emitting source. Always twist the leads from the magnetic
speed sensor all the way back to the speed control unit.
Shield the speed sensor leads with the shielding connected to
terminal “‘4”’ of the speed control unit only. Raise the
magnetic speed sensor voltage by reducing the gap between
the speed sensor and the ring gear. A gap of 0.020” will
provide a strong signal. If noise is still present, a 1000
micro-Fd (12V) capacitor may be connected across the speed

Printed in U.S.A.
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trim control, terminal 8+ to terminal 10—. This will reduce
external interference coming from the power supply. When
extreme RFI is encountered, it may be necessary to shield
battery leads to the speed control unit. The shield should be
grounded at terminal ‘5"’ of the speed control unit.

Periodic Instability (Extra Dead Time Compensation)
Each engine has certain response characteristics to which the
engine governing system must be adjusted to match. The
increase or decrease of speed, as load on the engine changes,
can be reduced to a minimum by proper adjustment of the
gain control. See performance adjustments, Page 5.

Dead time is the time between power strokes plus fuel
system delays which can cause slow periodic oscillations or
instability when the dead time becomes excessive. The
amount of dead time compensation provided by the speed
control unit is controlled by C19 which is parallel to posts

Issued September, 1990
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C and D, and is 22 micro-Fd on the ECD 67-2110 (150
micro-Fd on the ECD 67-2112). On the ECD 67-2110, a 22
micro-Fd (10V, polarized) capacitor may be connected from
post C (—) to post D.(+) to increase the dead time com-
pensation. (See Figure 5).)

Another cause of instability is in the linkage arrangement.
Any binding or high friction loads can cause instability. Use
uniball joints in each end of the linkage rod. A maximum of
10 degrees misalignment of the linkage rod can be tolerated.
Calculate the ratio of throttle motion to actuator motion

P1 SPEED ADJUST  — P2 GAIN
AN [

Section EG 50-6

AMBAC]

- SUPERSEDES ISSUE
DATED DEC. 1984

and design the rod length and position on the throttle arm
and actuator arm accordingly. The rod length should be
such that the actuator is slightly off the stop when the
throttle lever is in full shutoff position. Similarly, the rod
length should be such that the actuator is slightly off the full
travel stop when the throttle lever is in full fuel position.
Before starting, make sure the linkage is free of any obstruc-
tion or binding. Manually push the actuator arm to full fuel
position and release it. It must spring instantly to the
shutoff position.

P3 STABILITY
/__

O

H

S

. POSTSA
THRU F

%1%,

Figure 5. Controls and post locations
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AMBAC ENGINE £OD 67.2000 Seris

GOVERNING
SYSTEMS Section EG 50-2

INTRODUCTION
The ECD 67-2000 series speed control unit contains all solid cidental shorts to the terminals of the speed control unit or
state electronic circuits which sense speed from a magnetic actuator. Reverse voltage polarity protection is provided by
speed sensor or other suitable signal source and, in turn, a diode network addressing the battery input terminals.
provides a controlled output current to a proportional elec- There is a selectable engine idle feature, which may be utiliz-
tric actuator for throttle control. ed for engine warm-up or maintenance (optional). Wide

tolerances of input signals and DC supply voltages are also
featured. If the input signal from the magnetic speed sensor
is lost for any reason, the speed control unit will sense this
and shutdown the system.

The performance of the speed control unit is isochronous. A
6:1 speed range is adjustable via a 22-turn speed adjust con-
trol. A gain control to adjust its response and a stability
control to match the time constant of the engine governing

system to the engine are adjustable through the top cover. A The ECD 67-2000 series speed control unit is adaptable to a
speed anticipation circuit is provided to minimize over- wide variety of Diesel, carbureted gas and gasoline engines
shooting of speed on engine start-up or from lug-down. requiring governed speed control.

Output transistor protection is added to protect against ac-

SPECIFICATIONS
OPERATION
-Governing Mode . . ... et e e Isochronous or Droop, 5% maximum (optional)
- Steady State Stability . . ...ttt + 0.25% or better
SFreqUENCY RaAM . . .. it i i e e e e i 1K to 6K Hz continuous
- Speed Drift With Temperature . . .. ... ..o i ittt ittt + 1% maximum
SSpeed Trim RaMGE .. .. oottt e + 200 Hz.
POWER INPUT
-Magnetic Speed SenSOr Signal . . ... . ittt e et e 0.25-30 volts rms
B0 ) 0] A 2 S AP 10-30 VDC (transient and reverse voltage protected)
B 0 - 1 2O U Negative Ground (Case isolated)
B 01775 @00 1151141 1'o) 4 Lo s PUN s PP 60mA (continuous).plus actuator current
- Maximum Actuator Controllable Current at 25°C (77 °F) .. ... ittt e e 10 Amperes
ENVIRONMENTAL
- Temperature Range . ... ... ottt e et —40°to + 85°C (—40°to + 180°F)
-Relative Humidity . ... ... o e up to 100%
B T O P Fungus proof and corrosion resistant
PHYSICAL
DS IOMS & . L Lot e e See Figure 1
B 1 11 0.82 kgs (1.8 Ibs)
SMOUNLINE . ..o e Any position (See Installation Page 3)
RELIABILITY
B = { < TP 100%
B4 Lo - ¥ (o) o All printed circuit boards are conformally coated on both sides
Printed in U.S.A. Issued December, 1984
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142.88mm

5.625"
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HTED
TECHNOLOGIES
DIESEL SYSTEM:!

127mm

X}

139.7mm
5.5

SPEED GAIN STABILITY

ACTUATOR PICKUP

FREQ. TRIM
BATTERY

-+

+

* [CFFIFRRBER

Figure 1. ECD 67-2000 series dimensions

DESCRIPTION

The control circuits are designed to operate directly from a
12 or 24 VDC battery system. An internal 10 volt regulator
supplies all DC power to the control circuits.

The engine speed signal is usually obtained from a magnetic
speed sensor mounted in close proximity to the teeth of a
ferrous gear that is driven by the engine. The frequency of
the speed sensor signal is proportional to the engine speed.
The flywheel ring gear is normally used because of the high
frequency pickup signal. The speed control unit will accept
any signal if the frequency is proportional to engine speed,
and in the frequency range of the speed control unit (1K to
6K Hz). The signal strength must also be within the range of
the input amplifier (0.25 volts rms to 30 volts rms for ap-
proximately sinusoidal signals). When a magnetic speed sen-
sor is used it is connected to terminals ‘3"’ and “‘4”’. The
speed control unit has an input impedance of 10,000 ohms
between terminal ‘3’ and terminal ‘‘4’’, Terminal ‘4"’ is
connnected internally to the battery negative.

The speed sensor signal is amplified and shaped by the cir-
cuit to form constant area pulses. The averaging of these

Prnted i U S A
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pulses from the speed sensor amplifier section of the speed
control unit are then fed into a summing circuit (see Figure
2). A speed sensor monitor circuit detects the pulses and, if
the pulses disappear for longer than 0.1 second, the speed
control unit will turn off the output circuit (current to ac-
tuator). This feature can be voided by connecting a jumper
across posts A and B as shown in Figure 5. In this way the
governor will call for full fuel as soon as battery power is
applied. During cranking the actuator will move to the full
fuel position and remain there during starting and accelera-
tion of the engine. The summing point of the speed sensor
and the speed adjust control is the input to the dynamic
control section of the speed control unit. A gain control is
provided to adjust the speed control unit sensitivity. The
gain is usually advanced (CW) as far as possible for best
performance without instability. (See adjustment procedure
Page 5). The gain control has a non-linear range of 33:1.
The dynamic control circuit has a control function that will
provide isochronous and stable performance from almost all
types of engine systems. The stability control will match the
constants of engines with a wide variety of characteristics.

Issued December. 1984
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The output actuator current switching circuit provides cur-
rent to drive the actuator. The output transistor is alternate-
ly switched off and on at a frequency of 200 Hz., which is
well beyond the natural frequency of the actuator, hence no
visible motion from the switching results. The actuator
responds to the average current to position the engine
throttle. The output transistor is switched to reduce its inter-
nal power dissipation. The output of the circuit provides up
to 12 amps. at voltages up to 30 VDC. The output is

suitable to drive either the AGB or AGD actuators or a
similar proportional electric actuator. An internal current
monitor circuit is designed to turn off the output circuit
(latches) if actuator currents exceed 15 amps.

Excellent start-up performance is assured via a speed an-
ticipation circuit which minimizes the overshoot of speed on
start-up (typically less than 1.5%).

| + E
Speed 43KQ
adjust 750K
F Speed Actuator
3 - anticipation
Magnetic > Spe:?g::rsor < Z Output Output |
speed sensor ©| + amplifer Point circuit translsmri
i i Stabilit
| Gain y c Dead D .059=
' _ Loss of = time !
! Ae— pickup = compensation
! B e—{ispeed sensor) Current | | L+ |
FE P~ L J

Figure 2. Functional schematic

INSTALLATION

The speed control unit is rugged enough for mounting in the
control cabinet or engine mounted enclosure. Care should
be taken to insure that the speed control unit is not sub-
jected to extreme heat, as the life of electronic devices is
always related to heat. If it is expected that water or mist
will come in contact with the speed control unit, mount it
vertically so the condensation will not accumulate in the
speed control unit.

Leads to the battery and the actuator from the speed control
unit should be #16 or larger. These are the leads that are

Printed in US A

connected to terminals 1, 2, 5, & 6 of the speed control
unit. An external fuse or circuit breaker is recommended in
series with terminal 5, the positive (+) battery input ter-
minal. The magnetic speed sensor leads are twisted and/or
shielded for their entire length. Connect leads to terminals 3
& 4. Connect the shield to terminal 4 only. Do not connect
the shield at the magnetic speed sensor end. Actuator con-
nections should be made according to the actuator publica-
tions.
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—
(SEE SPECIFIC ABCD

WIRING DIAGRAM IN ®
THE ACTUATOR PUBLICATIUN)

ACTUATOR

——————

i

MAGNETIC
SPEED SENSOR

1,
SPEED _GAIN _STABILITY
ITED
TECHNOLOGIES
DIESEL SYSTEM
FREQ, TRIM
ACTUATOR PICKUP. BATTERY
— = B + -
1_2 3 4 5 6 7 8 9 10
L T T 5 J
|
O L
M T
PR
o0 seeD
| ! | TRIM coNTROL
| i:. OPTIONAL
CUBT10A
[ TP671A
FUSE TP672A
51
- o+
BATTERY

GV-10

*NOTE: A SHIELDED CABLE SHOULD BE USED IF LEADS ARE LONGER THAN 3 METERS (10 FT.). GROUND SHIELD AT ONE END ONLY.
Figure 3. Wiring to ECD 67-Series speed control unit
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ADJUSTMENTS

CAUTION:

THE ENGINE SHOULD BE EQUIPPED WITH AN
INDEPENDENT OVERSPEED SHUTDOWN
MECHANISM TO PREVENT RUNAWAY WHICH CAN
CAUSE EQUIPMENT DAMAGE OR PERSONNEL
INJURY.

STARTING THE ENGINE INITIALLY

The speed control unit has been adjusted at the factory for
starting conditions and will control the engine at approx-
imately idle speed (1000 Hz. speed sensor signal). The
following adjustments or checks should be made prior to
starting the engine.

A. Pre-set the gain, stability, and if used, the external speed
trim control to their mid-points.

B. Apply DC power to the engine governing system thru the
wiring system by closing the switch S1. The actuator may
momentarily move but should remain in the no fuel posi-
tion.

C. MOMENTARILY connect terminal 1 to terminal 5. This
should cause the actuator to snap into the maximum fuel
position. If not, check for wiring defects or consult the
‘“Trouble-shooting Section (Page 6)”’.

Crank the engine. During cranking, the actuator will move
the fuel control to the maximum fuel position. Once started,
the engine will be controlled at a low idle by the engine
governing system.

GOYERNOR SPEED ADJUSTMENTS

Increase the engine speed to the desired governed speed by
turning the ‘‘speed adjust’’ control in a CW direction. If
used, final precise speed adjustment may be made with the
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external Speed Trim control. If at any time the engine
governing system becomes unstable, turn the gain and
stability controls CCW until the engine is stable.

PERFORMANCE ADJUSTMENTS

Once the engine is at governed speed, the two performance
adjustments, gain and stability can be made as follows:

A. At no load, turn the gain control CW until instability
results. Then back-off slightly CCW (1/8 turn) beyond
the point where stability returns.

B. Turn the stability control CW until instability results.
Then back-off slightly CCW (1/8 turn) beyond the point
where stability returns. Excellent performance should
result from these adjustments.

C. Load may now be applied to the engine. If necessary,
repeat A and B above until optimum performance is ob-
tained. Normally, the critical condition for gain and
stability adjustment is at no load.

NOTE: Optimum adjustment of both controls is in the fur-
thest CW position without causing instability, and
will result in the best response and stability under all
operating conditions. Backing off slightly from this
position will allow for changing conditions that may
affect the dynamic response of the engine. If a load
bank and a recorder are available, use them to
verify the performance using Figure 4 as a guide. If
a stable system cannot be obtained, refer to the
““Trouble-shooting Section.

The previous procedures should result in a high performance
isochronous governed speed control system.
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AMBAC ENGINE

ECD 67-2000 Series

et GOVERNING
SYSTEMS

Section EG 50-2

INITIAL GAIN AND STABILITY CONTROL INCREASED GAIN RESULTED IN A NEW
ADJUSTMENTS GIVE A TRACE TRANSIENT WITH REDUCED EXCURSION.
INDICATING, FROM THE EXCURSION OF IT IS APPARENT FROM THE LONG TAIL
THE TRANSIENT, THE GAIN SHOULD BE ON THE TRANSIENT THAT THE
INCREASED BY TURNING THE GAIN STABILITY CONTROL MUST BE TURNED
CONTROL CW. NOTE: TIME IS CONSTANT ~ CW.

FOR ALL CONDITIONS.

Figure 4. Typical performance chart

Poanted in U H A

Page 6

READJUSTING BOTH GAIN AND
STABILITY CONTROLS GIVES A TRACE,
INDICATING GOOD TRANSIENT AT FULL
LOAD AND GOOD STABILITY. THE SPEED
CONTROL UNIT IS NOW PROPERLY
ADJUSTED

EG-10
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ENGINE
GOVERNING
SYSTEMS

ECD 67-2000 Series

Section EG 50-2

'TROUBLESHOOTING

Governor is inoperative or throttle does not move
measurements to be made with standard VOM.

STEP TERMINALS NORMAL MEASUREMENT POSSIBLE CAUSES OF ABNORMAL
MEASUREMENTS

1 34 0.5 volts rms minimum while 1. Gap too large between magnetic speed sensor
cranking engine and gear teeth.
(AC measurement) 2. Shorted or improper wiring to magnetic speed

sensor
3. Defective magnetic speed sensor

2 5-6 Battery voltage 1. Improper wiring of battery circuit or fuse
(DC measurement 5— and 6 +) blown.

3 8-10 10 volts + 0.5 V. from the 1. Inadequate battery voltage.
internal supply 2. Short across trim control circuit.
(DC measurement 8+ and 10—) 3. Defective speed control unit.

4 5-7 4.5V., =1V (control energized 1. Magnetic speed sensor fail safe feature
only( 12.5V., = 1V (while defective.
cranking engine DC measurement) | 2. Defective speed control unit.
(5— and 7+)

5 1-5 2 volts maximum but not less 1. Speed setting lower than cranking speed.
than 0.5V while cranking engine - | 2. Output transistor defective.
voltage to transistor (DC 3. Error in actuator wiring.
measurement 1+ and 5—) 4. Actuator defective.

NOTE: If no measurements can be made as indicated in Steps 3, 4 and 5, the possible cause may be a damaged circuit board.

Check continuity of terminals 2 and 6. If open, CORRECT BATTERY SUPPLY POLARITY CONNECTIONS and
add an external jumper connection between terminals 2 and 6.

Erratic or Unstable Governing or Unwanted Droop

If noisy electrical devices are present, such as magnetos,
solid state ignition systems, battery chargers or regulators
which emit radio frequency interference (RFI), unstable
governing or droop may be noticed. The speed control unit
has internal filters which provide some protection from
radio frequency interference. Excessive levels of RFI must
be treated separately. A metal shield placed around the emit-
ting source will help and/or placing the governor harness
and speed control unit as far away as possible from the
emitting source. Always twist the leads from the magnetic
speed sensor all the way back to the speed control unit.
Shield the speed sensor leads with the shielding connected to
terminal ¢‘4’* of the speed control unit only. Raise the
magnetic speed sensor voltage by reducing the gap between
the speed sensor and the ring gear. A gap of 0.020” will
provide a strong signal. If noise is still present, a capacitor
(1,000 mfd, 12-20 volts) may be connected across the speed
trim control, terminal 8 + to terminal 10— . This will reduce

Prnted n U S A

external interference coming from the power supply. When
extreme RFI is encountered, it may be necessary to shield
battery leads to the speed control unit. The shield should be
grounded at terminal ““5”” of the speed control unit.

Periodic Instability (Extra Dead Time Compensation)

Each engine has certain response characteristics to which the
engine governing system must be adjusted to match. The in-
crease or decrease of speed, as load on the engine changes,
can be reduced to a minimum by proper adjustment of the
gain control See performance adjustments, Page 6.

A capacitor, 10 mfd, 10 volt (polarized), may be connected
from post C (—) to post D (+) to increase the dead time
compensation. (See Figure 5.) Dead time is the time between
power strokes plus fuel system delays which can cause slow
periodic oscillations or instability when the dead time
becomes excessive.

Issued December, 1984
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AMBAC ENGINE =D 67.2000 Seres

GOVERNING
SYSTEMS Section EG 50-2

Another cause of instability is in the linkage arrangement. throttle lever is in. full shutoff position. Similarly, the rod
Any binding or high friction loads can cause instability. Use length should be such that the actuator is slightly off the full
uniball joints in each end of the linkage rod. A maximum of travel stop when the throttle lever is in full fuel position.

10 degrees misalignment of the linkage rod can be tolerated. Before starting, make sure the linkage is free of any obstruc-
Calculate the ratio of throttle motion to actuator motion tion or binding. Manually push the actuator arm to full fuel
and design the rod length and position on the throttle arm position and release it. It must spring instantly to the

and actuator arm accordingly. The rod length should be shutoff position.

such that the actuator is slightly off the stop when the

TERMINAL
SPEED ADJUST CONTROL POSTS STABILITY CONTROL

TERMINAL
7?0373

GAIN/

CONTROL

GV-12

Figure 5. Controls and post locations
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