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A

General
Precautions

Read this entire manual and all other publications pertaining to the work to be
performed before installing, operating, or servicing this equipment.

Practice all plant and safety instructions and precautions.

Failure to follow instructions can cause personal injury and/or property damage.

A

Revisions

This publication may have been revised or updated since this copy was produced.
To verify that you have the latest revision, check manual 26311 , Revision Status &
Distribution Restrictions of Woodward Technical Publications, on the publications
page of the Woodward website:

www.woodward.com/publications

The latest version of most publications is available on the publications page. If
your publication is not there, please contact your customer service representative
to get the latest copy.

A\

Proper Use

Any unauthorized modifications to or use of this equipment outside its specified
mechanical, electrical, or other operating limits may cause personal injury and/or
property damage, including damage to the equipment. Any such unauthorized
modifications: (i) constitute "misuse" and/or "negligence" within the meaning of
the product warranty thereby excluding warranty coverage for any resulting
damage, and (ii) invalidate product certifications or listings.

A

Translated
Publications

If the cover of this publication states "Translation of the Original Instructions”
please note:

The original source of this publication may have been updated since this
translation was made. Be sure to check manual 26311 , Revision Status &
Distribution Restrictions of Woodward Technical Publications, to verify whether
this translation is up to date. Out-of-date translations are marked with A. Always
compare with the original for technical specifications and for proper and safe
installation and operation procedures.

Revisions—Changes in this publication since the last revision are indicated by a black line
alongside the text.

Woodward reserves the right to update any portion of this publication at any time. Information provided by Woodward is
believed to be correct and reliable. However, no responsibility is assumed by Woodward unless otherwise expressly

undertaken.
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Warnings and Notices

Important Definitions
This is the safety alert symbol. It is used to alert you to potential
A personal injury hazards. Obey all safety messages that follow this
symbol to avoid possible injury or death.
e DANGER—Indicates a hazardous situation which, if not avoided, will result
in death or serious injury.
e  WARNING—Indicates a hazardous situation which, if not avoided, could
result in death or serious injury.
e CAUTION—Indicates a hazardous situation which, if not avoided, could
result in minor or moderate injury.
¢ NOTICE—Indicates a hazard that could result in property damage only
(including damage to the control).
e IMPORTANT—Designates an operating tip or maintenance suggestion.

The engine, turbine, or other type of prime mover should be
equipped with an overspeed shutdown device to protect against
runaway or damage to the prime mover with possible personal injury,

Overspeed / loss of life, or property damage.
Overtemperature / The overspeed shutdown device must be totally independent of the
Overpressure prime mover control system. An overtemperature or overpressure

shutdown device may also be needed for safety, as appropriate.

_ The products described in this publication may present risks that
could lead to personal injury, loss of life, or property damage. Always
wear the appropriate personal protective equipment (PPE) for the job
Personal Protective athand. Equipment that should be considered includes but is not
; limited to:

Equipment Eye Protection
Hearing Protection
Hard Hat
Gloves
Safety Boots
Respirator

Always read the proper Material Safety Data Sheet (MSDS) for any
working fluid(s) and comply with recommended safety equipment.

Be prepared to make an emergency shutdown when starting the
engine, turbine, or other type of prime mover, to protect against

runaway or overspeed with possible personal injury, loss of life, or

On- and off-highway Mobile Applications: Unless Woodward's control

Start-up property damage.
_ functions as the supervisory control, customer should install a
system totally independent of the prime mover control system that
Automotive monitors for supervisory control of engine (and takes appropriate
Applications action if supervisory control is _Io_st) to protect_agamst loss of engine
control with possible personal injury, loss of life, or property damage.

Woodward i
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To prevent damage to a control system that uses an alternator or
NOTICE battery-charging device, make sure the charging device is turned off

before disconnecting the battery from the system.

Battery Charging
Device

Electrostatic Discharge Awareness

Electronic controls contain static-sensitive parts. Observe the
NOT’CE following precautions to prevent damage to these parts:

e Discharge body static before handling the control (with power to
the control turned off, contact a grounded surface and maintain

E|eCtr03_tatiC contact while handling the control).
Precautions e Avoid all plastic, vinyl, and Styrofoam (except antistatic versions)

around printed circuit boards.
e Do not touch the components or conductors on a printed circuit
board with your hands or with conductive devices.

To prevent damage to electronic components caused by improper
handling, read and observe the precautions in Woodward manual

82715, Guide for Handling and Protection of Electronic Controls,

Printed Circuit Boards, and Modules.

Follow these precautions when working with or near the control.

1.

Avoid the build-up of static electricity on your body by not wearing clothing
made of synthetic materials. Wear cotton or cotton-blend materials as much
as possible because these do not store static electric charges as much as
synthetics.

Do not remove the printed circuit board (PCB) from the control cabinet

unless absolutely necessary. If you must remove the PCB from the control

cabinet, follow these precautions:

e Do not touch any part of the PCB except the edges.

¢ Do not touch the electrical conductors, the connectors, or the
components with conductive devices or with your hands.

e  When replacing a PCB, keep the new PCB in the plastic antistatic
protective bag it comes in until you are ready to install it. Immediately
after removing the old PCB from the control cabinet, place it in the
antistatic protective bag.

Woodward
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Chapter 1.

General Information
]

Description

The UG-40 governor is a mechanical-hydraulic speed governor for controlling
diesel, dual fuel, or gas engines and steam turbines driving alternators, dc
generators, pumps, compressors, or marine propellers.

The maximum work output of the UG-40 is 50 ft-Ib (67 J) when using the full 38-
degree travel of the terminal shaft. Useful work capacity is 2/3 or 33 ft-Ib (45 J)
using 25 degrees of terminal-shaft travel. The useful travel of the output shaft is
limited by the need to allow sufficient overtravel at each end so the governor can
create a shutdown and also give maximum fuel when required. The terminal
shaft Is mechanically linked to the fuel system.

The engine, turbine, or other type of prime mover should be
equipped with an overspeed shutdown device to protect against
runaway or damage to the prime mover with possible personal injury,
loss of life, or property damage.

The overspeed shutdown device must be totally independent of the
prime mover control system. An overtemperature or overpressure
shutdown device may also be needed for safety, as appropriate.

TERMINAL
SHAFT

COMPENSATION
POINTER

COMPENSATION BASE
NEEDLE VALVE .
ADJUSTMENT w DRIVE
SHAFT

Figure 1-1. UG-40 Dial Governor

A proportional governor, the UG-40 Dial has an externally adjustable speed
droop (knob) with 0 to 14% at 1000 rpm and 38 degrees terminal-shaft travel.
The governor provides 0 to 17% droop at 800 rpm and 38 degrees of terminal-
shaft travel. A reduction in the amount of terminal-shaft travel used causes a
corresponding reduction in the amount of droop available.

Woodward 1
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Figure 1-2. UG-40 Lever Governor

Droop is available for the Lever governor. Lever governor droop is internally
adjustable at 0 to 7.5% at 1000 rpm and 0 to 9.5% at 800 rpm. Both figures
assume 38 degrees of terminal shaft travel,

A load-limit control Is a standard feature on the UG-40 Dial governor. It limits the
amount of fuel supplied by restricting the travel of the governor output shaft. An
indicator dial shows the setting of governor-output-shaft limit position. The load-
limit control may also be used for shutting down the engine, turbine, or other type
of prime mover by turning it to zero. Load limit is available on the lever governor
as a factory option.

References

Manual 03013, Shutdown Solenoid for UG Governors

Manual 03016, Low Lube Oil Pressure Shutdown for UG Governors

Manual 03019, Auxiliary Devices for UG-40 Governors Used in Marine Service

Manual 03026, Synchronizer Motor (Permanent Magnet) for UG Governors

Manual 03027, Synchronizer/Stepping Speed Adjustment Motors for UG
Governors

Product Spec. 03030, UG-40 Governor

Manual 03045, UG-8 Speed Adjusting Devices

Manual 03505, Speed Adjusting (Synchronizing) Motor Parts and Lubrication
Guide

Manual 25071, QOils for Hydraulic Controls

Manual 25075, Commercial Preservation and Packaging for Storage of
Mechanical-Hydraulic Controls

Manual 36052, Magnetic Speed Pickup for PG, UG-8 and UG-40 Governors

Manual 36684, Booster Servomotor
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Chapter 2.

Installation
]

Introduction

Use care while handling and installing the UG-40. Be particularly careful to avoid
striking the governor drive shaft, output shafts, and the speed setting shaft.
Abuse can damage seals and Internal parts. Do not rest the governor on its drive
shaft.

The engine, turbine, or other type of prime mover should be
equipped with an overspeed shutdown device to protect against
runaway or damage to the prime mover with possible personal injury,
loss of life, or property damage.

The overspeed shutdown device must be totally independent of the
prime mover control system. An overtemperature or overpressure
shutdown device may also be needed for safety, as appropriate.

Receiving
When you receive your UG-40 governor, it will be bolted to a wood platform in a
vertical position. After testing the governor at the factory, it is drained of oil. This
leaves a light film of oil covering the internal parts, preventing rust. No internal
cleaning is required before installation.
Some drive shafts are sprayed with a light film of oil while others (depending on

customer requirements) are covered with a soft seal. Before installation, remove
the soft seal with a rag saturated with mineral spirits.

Storage
If a governor Is to be stored for any period of time. refer to Woodward manual

25075: Commercial Preservation Packaging for Storage of Mechanical-Hydraulic
Controls.

Mounting Requirements
1. Make sure the drive shaft rotates freely.

2. Select the correct length of coupling between the governor and the prime
mover drive.

3.  Mount the governor squarely on the mounting pad.
4. Make sure that force is not required when installing the governor drive shaft.

5. See Figures 2-1 and 2-2 (Outline Drawing), for mounting hole sizes and
governor dimensions.

Woodward 3




UG-40 Dial and Lever Governors Manual 03039

6. Make sure the coupling to the governor drive shaft rotates freely, but without
backlash. Incorrect alignment of the governor shaft to the coupling, or not
enough clearance between any of the parts, can result in excessive wear
and/or seizure of parts. It can also cause an undesirable high frequency
vibration or “jiggle” in the governor output shaft.

Rough gear teeth, a bent shaft, bad bearings, or a shaft out of round can
cause vibrations which cause jiggle in the governor shaft. This jiggle will
often cause undesirable control conditions.

7. Mount the governor on the engine drive pad. If the engine drive pad is at an
angle (from O degrees to 45 degrees maximum), the UG-40 must be
installed with the front panel in the upper position. Use a gasket between the
governor and the engine drive pad.

Be sure there is adequate space available around the governor to provide
easy access for installing the control linkage, filling the governor with oil, and
adjusting the speed and compensation systems. See the outline drawings
(Figures 2-1 and 2-2) for mounting hole sizes and governor dimensions.

The recommended rated speed range for the governor drive is 350 to 1050 rpm.
Higher speeds are possible with internal gear changes. The drive power
requirement is 1/2 hp (373 W) at normal speed and operating temperature. The
UG-40 governor may be driven either clockwise or counterclockwise.

Operating temperature range for the UG-40 governor is —20 to +210 °F (-29 to
+99 °C) with proper viscosity oil.

Linkage Attachments

Adjustment of the fuel linkage must provide for control of fuel from “OFF” to
“FULL FUEL” within the limits of the 38 degrees of governor-output-shaft travel. It
must also provide for approximately 25 degrees output-shaft travel between “NO
LOAD” and “FULL LOAD".

Be sure to allow sufficient overtravel at each end so the governor

NOTICE can create a shutdown and also give maximum fuel when required.
Overloading can cause engine damage if the governor cannot set
maximum fuel.

Attach the fuel-rack linkage to the governor output shaft. There must be no lost
motion or binding in this linkage. Adequate locking methods must be employed
on the linkage connections.

A linear-linkage arrangement is used in applications where the governor-output-
shaft positioning is directly proportional to the torque output of the prime mover.
Thus, the governor-output-shaft travel will be directly proportional to the torque
output of the prime mover.

In applications where a governor is controlling a butterfly valve, as on a gas
engine, a linear linkage may not work. A non-linear linkage arrangement may be
required.

For more information on non-linear linkage, see Woodward Application Note
50516, Governor Linkage for Butterfly Throttle Valves.

4 Woodward
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196.85 VARIABLE SPEED OIL PRESSURE GOVERNOR, SPEED RANGE APPROXIMATELY 2:1
133.35 —welag— 133,35 —| WORK CAPACITY:

UG40 GOVERNOR - 50 FOOT POUNDS (67 JOULES) IN EACH
DIRECTION THROUGH TERMINAL SHAFT ROTATION OF 38°,

MOTOR ADDS 44.45 M.M. TO HEIGHT.
WEIGHT: 100 POUNDS (45 Kg) APPROXIMATELY WITHOUT AUXILIARY EQUIPMENT.

1/16 x 45° _ POWER: APPROXIMATELY 1/2- 37 KILOWATT H.P. REQUIRED AT DRIVE SHAFT.
CHAMFER
196.85 FOR CONSTANT SPEED OPERATION, NORMAL SPEED SHOULD BE 800-1000 R.P.M.
OIL CAPACITY - 6 QUARTS (5.7 LITERS).
CONVERSION CHART
MM = INCH
7.94 313
. 22.23 875
TERMINAL SHAFT MAY 28.58 1.125
EXTEND ON EITHER OR 34.93 1.375
BOTH SIDES. 1 i i NO 38.10 1.500
FUEL 4128 | 1625
[eet—2058 FULL )/ 5080 | 2000
a7 un-n:,‘ o " SERRATIONS 38° 83.50 2:500
| | A R :'I-IIW | _ ss.’o a-sw
wra B [ ¥ 9843 | 3875
. s : 12144 | 4781
. " @ 3/4 - 48 S.A.E. SERRATIONS. 7\ 126.95 Py
AP BOTH SIDES. 4445 y '
[ o MAXIMUM 12697 | 4.999
e | o
TR, 101 yeeas | 7750
: @ - @, 32068 | 125625
o Tow XS g COMPENSATION 419.10 | 16.500
o g ADJUSTMENT 320.68
onnearoran 2
DUAL CONTROL WITHOUT
AUXILIARIES
PRESSURE TEST PLUG t 4;J -
(UGA0 - 250 P.S.1.) »
OIL FROM
BOOSTER OUTLET
COMPENSATING NEEDLE VALVE
£ ‘ (MUST BE ACCESSIBLE) ( N ~\
JD | 41.28
22.23
2314 DIAMETER 704 %080
1/16 RADIUS MAXIMUM 88.30
3493 FULL
DRIVE SHAFT - 11/8 S.A.E. § SERRATIONS
olL To SERRATIONS 2558 '
BOOSTER INLET -
g 171.45 ————> 1/2 RADIUS 1/16 x 45° CHAMFER
( ] ] 5
63.50
T L121 A4
6245 )
35/64 DIAMETER (4) 240" D'AMETER —én § a— 38,10
hy ——i_
3/16 x /32 KEYWAY
5/8-18 CASTLE NUT
_KEYED DRIVE SHAFT
' 126.97 ) OFTIONAL 03000-8-73
126.95
Figure 2-1. Outline Drawing of Dial Type Governor
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e > VARIABLE SPEED ISOCHRONOUS OIL PRESSURE GOVERNOR
116 x 45 5.25 » 5.25 SPEED DROOP AVAILABLE ON SPECIAL ORDER. CONVERSION CHART
CHAMFER WORK CAPACITY: MM - INCH
i UG40 GOVERNOR - 50 FOOT POUNDS {67 JOULES) IN EACH 79 31
DIRECTION THROUGH TERMINAL SHAFT ROTATION OF 38°. 127 50
- WEIGHT: 95 POUNDS (43 Kg) WITHOUT AUXILIARY EQUIPMENT. :::2 1'_2?,
1.13 FULL _L_—\ — . 349 1.38
SERRATIONS POWER: APPROXIMATELY 1/2 H.P. REQUIRED AT DRIVE SHAFT. 3% 15
) DRIVE SHAFT SPEED RANGE: 350-1000 R.P.M. FOR BEST CONTROL, 13 163
$S‘,§%,§’2,?§PD%’3‘L,‘!‘°VE‘ KEEP MAXIMUM SPEED AS NEAR 1000 AS POSSIBLE. DRIVE IS g 2.00
VERTICAL (FROM BELOW) AND MAY ROTATE EITHER DIRECTION. 73"3 %:g
88.9 3.50
98.4 3.88
1214 4.78
133.4 5.25
171.5 6.75
7.75 196.9 7.75
320.7 12.53
- 419.1 16.50
. SPEED SETTING LEVER AND TERMINAL 4508 17.75
b SHAFT LEVERS NOT NORMALLY FURNISHED.
;A BROACHED BLANK LEVERS AVAILABLE.
| |
| : SPEED ADJUSTING SHAFT
. 5/8 - 36 §.A.E. SERRATIONS
| '
.50
|
b 1—:?—': SHUTDOWN = N 3
b Li : ]
I 7°
113 FLL I MINIMUM R.P.M. —
SERRATIONS a
MAXIMUM R.P.M. L 17.75 WITH SPEED
g, DROOP
= 1=
—
3/4- 48 S.AE. SERRATIONS L &
ON TERMINAL SHAFT pase ﬂ; 50 WITHOUT
SPEED DROOP
- 3.85 —we— 3.88 COMPENSATING

ADJUSTMENT

4

PRESSURE TEST PLUG
(UG32- 200 P.S.1.) 12,63
(UG40 - 250 P.S.L.}

L ="\ COMPENSATING NEEDLE VALVE J —\

s L 3 1.:3

1/16 MAX{MUM RADIUS 2 3/4 DIAMETER
T MAXIMUM

s 3/16 x 3/32 KEYWAY

DRIVE SHAFT
6245 piamETER 1.50
6240 Y
5/8. 18 ey
o 1/2 RADIUS CASTLE NUT
— L
E KEYED DRIVE SHAFT
N I FURNISHED IF SPECIFIED
D
11/8 - 46 SERRATIONS
4
6.75
1.7505 | |
d —-1 I‘usoo DIAMETER J—
-3:“2.00
250
/' 125 -t _t 3.50
35/64 (4) HOLES. 6.15 . Y i N
_.—l l'_1‘137 DIAMETER SERRATIONS

DRIVE SHAFT COUPLINGS 1_13-| 1/16 x 45° CHAMFER
AVAILABLE FROM

WOODWARD GOVERNOR CO. SERRATED DRIVE SHAFT

FURNISHED IF SPECIFIED 03000-B-78

Figure 2-2. Outline Drawing of Lever Type Governor
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Oil Supply

The recommended continuous operating temperature of the oil is 140 to 200 °F
(60 to 93 °C). The ambient temperature limits are —20 to +210 °F (—29 to +99 °C).
Contact Woodward if the temperature is beyond these limits.

The primary concern when selecting a governor oil is to provide the
’MPORTANT best possible hydraulic fluid properties within the governor.

Measure the temperature of the governor on the outside, lower part, of the case,
The actual oil temperature will be slightly warmer, by approximately 10 °F (6 °C).

Use SAE 10 to 50 oil depending on operating temperature for the governor (see
Table 2-1). Fill the governor with approximately 6 US qt (5.7 L) of oil to the mark
on the oil-sight glass. Add oil if necessary after the engine is started and the
governor is at operating temperature.

Oil Maintenance
Regular oil maintenance will prolong the life and the reliability of a governor.

Use clean containers and pouring spouts when filling the governor. Partially used
cans of oil must not be used. The UG-40 does not have a filter system, and oil
must be clean when added.

Dirt, water, or chemicals introduced into the oil will contaminate the oil. Water,
even in trace amounts, can contribute to early bearing failure or it can form
oxides which cause failure of internal moving parts.

Formation of varnish on internal parts is an indication that operating
temperatures are too high for the oil being used. Varnish is an oil contaminant. It
can prevent the free motion of small pistons and valves which are machined to
very close tolerances.

Sludge formation in a governor is a complex mixture of water, carbon, and
oxidized oil. Sludge is a contaminant and is not soluble in oil. Sludge is controlled
by either increasing the governor operating temperature, changing the oil more
often, or by changing the type of oil (see Table 2-1).

Once an oil has been selected (see Table 2-1), do not use a different type or
class of oil when adding oil to the governor. Continue using the same type or
class of oil. If the type or class of oil needs to be changed, shut down the engine,
turbine, or other type of prime mover, drain the governor while it is hot, flush with
the new oil selected, and refill to the mark on the oil sight glass with the new type
or class of ail.

Condition of the Qil

Conditions such as operating temperature, hostile environment (dirt, moisture, or
chemical contamination). or anything that may change the composition of the oil
or shorten its useful life, must be taken into account when determining the
frequency of oil changes.

Woodward 7
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In general, change the oll If:

e  The oil looks different than when it was new.

e The oil feels gritty when rubbed between your fingers.

e  The oil smells different than when it was new.

e The oil has been contaminated by water, sludge, varnish, or any other

contaminant.

The oil viscosity has changed: increased or decreased.

e  Excessive wear of parts occurs.

e  Governor operating temperatures have changed, bringing oil viscosity
outside ideal operating conditions.

Oil Change Frequency

Length of service between oil changes is greatly influenced by a number of
factors including operating temperature, contamination, condensation, and the
type of oil being used.

When a governor is put into service, the type of oil should be carefully selected.
Then the condition should be checked weekly. After the first three months of
careful observation of the oil condition, to make sure that the selection was
proper for the particular installation, check the oil monthly to be sure the condition
does not deteriorate. Annual oil change is recommended to assure maximum
governor life. If the oil used is properly selected and carefully monitored, this
period may be extended to a length of time not to exceed two years. Some
environments are particularly destructive to oil and the year between changes
cannot be attained. Whatever the time period, oil must be changed for new oil
whenever the oil in the governor becomes dirty or contaminated.

Many governors operate efficiently on the same grade and type of oil used in the
prime mover being controlled. Because of convenience and availability, this
selection is recommended if the oil falls within the operation range of the
governor. Do not use used oil from the prime mover in the governor. Use only
new, clean oil in the governor and use care that the oil is contaminated while it is
being installed in the governor.

To Change the QOil
Preferred Method

1. Remove the governor from its drive pad. Remove the cover and invert the
entire governor.

Mark lever positions on the terminal shaft and on the speed adjusting

’MPORTANT shaft of a lever-type governor before removing the governor. Also
keep compression on the speeder spring when inverting the lever
type governor to prevent the ballhead from being dislodged and the
gear from being disengaged. The friction drive cover of some dial
type governors may fall out if not held in by a snap ring, but other
parts of the governor will not come out unless intentionally
disassembled.

2. Flush thoroughly with clean, light-grade fuel oil to remove any foreign
matter.

3. Drain thoroughly and refill with clean governor oil, Follow the above
procedure whenever the governor is removed from the prime mover.
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Alternate Method
If it is not possible to shut down long enough to remove the governor from the
prime mover, proceed as follows:

1. While the governor is hot and shut down (not operating), remove the oil
drain plug (next to the needle valve adjustment cover on the front of the
governor base) and drain the oil from the governor.

Be prepared to make an emergency shutdown when starting the

engine, turbine, or other type of prime mover, to protect against

runaway or overspeed with possible personal injury, loss of life, or
property damage.

2.  Replace the oil drain plug and fill the governor with clean, light-grade fuel oil.
Open the needle valve two or three turns and run the prime mover for about
30 seconds, then shut down the prime mover.

3.  Remove the oil drain plug and drain the fuel oil and foreign matter. Replace
the oil drain plug.

4. Refill the governor with the specified governor oil.

5. Adjust the needle valve as described in Compensation Adjustments
(Chapter 4), and replace the compensating-needle-valve plug.

6. To ensure that all fuel oil is drained, repeat items 1, 4, and 5 after operating
the unit about 30 minutes.

Oil Viscosity
Table 2-1 shows the viscosity of oil at different operating temperatures.

Viscosity represents the resistance of oil to flow. Oil pours freely when viscosity
is low (SAE 10) and pours slowly when viscosity is high (SAE 50).

“Pour point” temperature Indicates the lowest temperature at which the oil will
just flow to the pumps, bearings, and internal parts of the governor. In Table 2-1,
the pour point (low temperature) is shown on the left and the high temperature at
which the performance of the oil begins to deteriorate is on the right. Oil pour
point must be below the lowest expected starting temperature.

The low-temperature limit shows an oil viscosity of 3000 Saybolt Universal
Seconds (SUS). The governor will operate at temperatures near the pour point of
the oil but governor operation will be sluggish and unresponsive. Only limited
operation should be attempted at temperatures which will cause oil to fall below
300 SUsS.

Operation of the governor at a temperature lower than the pour point
of the oil will cause damage to the governor and could create life-

threatening overspeed by the prime mover.

Woodward 9
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The high-temperature limit shows an oil viscosity of 50 SUS. The governor will
operate at temperatures near the high temperature limit, but governor operation
can become unstable if the oil is too thin.

The governor could be unable to prevent life-threatening overspeed
by the prime mover if it is operated at an excessively high
temperature. Operation of the governor at a temperature above the
recommended high-temperature limit of the oil could cause damage
to the governor from oil deposits or fire.

Best governor operation is obtained with an oil viscosity between 100 and 300
Sus.

Adding or changing oil of one type or class to another class without thoroughly
flushing the governor can cause operational problems including foaming and
sludge formation, resulting in sluggish and unresponsive governor operation.

Not only is governor life greatly influenced by the use of clean and properly
selected oil, but operation is also directly affected. Oil condition and type should
be the first item checked when any governor problem develops.

RECOMMENDED RECOMMENDED
UPPER LIMIT UPPER LIMIT
ANY OIL LISTED IS ONLY A SUGGESTION. USE THE OIL OFOTLEEOZ%.% O%EY@TEESE
OF YOUR CHOICE WITH THE CORRECT VISCOSITY AS
INDICATED IN THE CHART. \v i
GOV OIL OPERATING | —40°F OF 40°F 80°F 120'F 160°F 200°F 240°F
TEMPERATURE —40C —-18C 4°C 27°C 49°C 71°C 93°F 118°C
07 s
POUR POINT V % ‘ SAE 30
% %‘ ‘ SAE 20
PRRRERILRLI] 50 SUS LIMIT
PETROLEUM ) % | SAE 10 BSRRE (7.5 cST)
oILS
% ‘ SAE 10W30
SAE 10W40
V SAE 20W40
W ‘ SAE 15W40
AUTO.TRANS. TYPE A-F
FLUID DEXRON Il
ALL PROOF 10W50
(POLYOLESTER)
AMSOIL 10W40
(DIESTER)
SYNTHETIC DN 600 R R RIIKIK LA
7 .
MOBILE | R R IKIIRAIXKA
(SYNTHESIZED HYDROCARBON)
DELVAC | BRI
% (SYNTHESIZED HYDROCARBONS) B SRI]
LIMITED OPERATION AT IDEAL OPERATING  LIMITED OPERATION AT
POUR POINT LOW TEMPERATURE HIGH TEMPERATURE
ERRRRRRN
LeceND 7 _ S
3000 SUS 300 SUS 100 SUS 50 SUS
(650 CST) (65 CST) (20 CST) (7.5 CST)
RECOMMENDED
UPPER
ACCEPTABLE OPERATING RANGE TEMPERATURE
LIMITS
250-079
Table 2-1. Viscosity and Operating Temperature of Oils
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VISCOSITY COMPARISONS

SAYBOLT UNIVERSAL
(CS%ENCTS‘STE))EE%TS) SECONDS (SUS) NOMINAL (A%/?EROMX?A;XEE) (A;égog\E!wA;FE) IS0

P AT 100 DEGREES F
15 80 5W 15
22 106 bW 22
32 151 10w 75 32
46 214 10 75 46
68 310 20 80 68
100 463 30 80 100
150 696 40 85 150
220 1020 50 90 220
320 1483 60 15 320
480 2133 70 140 460

Table 2-2. Equivalent Viscosities for Lubricating Oils

250-087
97-11-04 skw

Woodward
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Chapter 3.
Princieles of Oeeration

Introduction

Basic UG-40 operation is similar for both dial and lever types. The only difference
is in the method of setting speed and speed droop. Auxiliary devices provide
different functions, but do not alter the basic operation of the governor.

Schematic diagrams of the UG-40 Lever and UG-40 Dial governor in this section
provide a visual means of understanding the operation of the governor. The
schematic diagrams do not show any auxiliary equipment.

Component Description

The schematic for the UG-40 Lever governor is less complicated than that for the
Dial governor. For that reason, the following description refers to Figure 3-1. The
Lever governor does not include load limit, speed droop, and shutdown features
which are standard on the Dial governor. Most of these features may be included
as options on the Lever governor, although they may not function in the same
manner as on the Dial governor. Figure 3-3 is a schematic of the Dial governor.
Unique features of the Dial governor are also explained in this section.

SHUTOOWN
NUT

SPEEDER
PLUG

@ m ADJUBTING

S SPRING
g QI Goereesm
§ _revweiont (3) YA ~easveo on
s A '
na 57 o
BALLHEAD @
e |
<
—\—
MIN.
COMPENSATION } \
BTG ~MAX . s A
© e e wO o
LEVER
——*-;‘J?
e @ oo
POWER @ ACCUMUL ATORS
[e— BUSHING (ROTATING} @ / FIsTON H o 19 of
e 4 ° °
o o e M
CHECK VALVE o I .
(OFEM)  (cLoneo) i HIEH H
or - @®
g
@ ORIVESHAFT @ @ Sump OIL PUW @ CHECK VALVE
(OPEN)
PISTON CHECK VALVE @
@ (CLOSED)
@ 03000.8-79

Figure 3-1. Lever Governor Schematic
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Oil Pump

The oil pump (12, Figure 3-1) provides oil pressure for the governor. The pump
gets oil from the self-contained sump (13). Four check valves (11) allow the
positive displacement gear pump to operate either clockwise or
counterclockwise. One pump gear is part of the rotating bushing (15) and the
other is part of the laminated drive (19). The rotating bushing is driven by the
governor drive shaft (17) which is driven by the prime mover. As the bushing
rotates, it drives the laminated drive. Oil from sump is directed through the check
valve system (11) into the accumulator system (8). Some units have positive
direction plugs in the pump system to prevent unintentional reverse operation of
the controlled device.

Accumulator

The accumulator (8, Figure 3-1) stores pressure oil for operation of the governor
and also acts as a relief valve to control oil pressure in the governor.

As pressure oil is pumped into the accumulator, the two spring-loaded pistons
raise until extra oil is released to sump through relief ports (10). The spring load
on the accumulator pistons provides a constant pressure of 250 psi (1724 kPa)
within the operating sections of the governor.

Qil flows from the accumulator through passages to the top of the power piston
(7) and to the pilot-valve system (14 and 15).

Power Piston

The power piston (7) provides the movement which rotates the governor output
shaft to new increase- or decrease-fuel positions.

The power piston (servo) Is a differential type with oil pressure on both sides.
The upper side of the piston is connected to the governor output shaft (6) through
a power lever and link assembly.

The lower side of the power piston has a larger area than the top of the piston.
Therefore, less oil pressure is required on the bottom than on the top to hold the
piston stationary. If the oil pressure is the same on both the top and bottom of the
piston, the piston moves upward and rotates the terminal shaft in the increase-
fuel direction. The piston moves down when oil under the piston is released to
sump.

Oil to or from the bottom of the power piston is regulated by the pilot-valve
system.

Pilot-Valve System

The pilot-valve system (14 and 15, Figure 3-1) controls the flow of oil to and from
the bottom of the power piston.

The pilot-valve system includes the rotating bushing (15) and the pilot-valve
plunger (14).

Woodward 13
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The bushing is rotated by the drive shaft (17), and, through this rotation friction
between the pilot-valve plunger (PVP) and the bushing is reduced. The PVP has
a control land that regulates oil flow through ports in the bushing.

When the PVP is lowered, high-pressure oil flows under the power piston, raising
It. When the PVP is raised, oil is released to sump from under the power piston
allowing higher pressure on the top surface to lower it. When the PVP is lowered,
pressure oil flows to the bottom of the power piston, causing it to rise. When the
PVP Is in its centered position, the control land covers the control port, as shown
in the schematic, and there is no movement of the power piston. PVP movement
is controlled by the ballhead system (3) and the small-and large-compensation
pistons (20 and 21).

Ballhead System

The ballhead system senses speed of the prime mover in reference to the
governor speed setting and causes pilot valve movement when the reference
speed and actual speed are not equal.

The ballhead system consists of a ballhead (3, Figure 3-1), flyweights (2),
speeder spring (26), thrust bearing (25), speeder plug (1) and speeder rod (4).
The geared ballhead is driven by the laminated drive (19). The flyweights are
attached to the ballhead with pivot pins. A thrust bearing rides on the toes of the
flyweights. The speeder rod is connected to the thrust bearing. The speeder
spring is held against the thrust bearing by the speeder plug. As the ballhead
rotates, the flyweights pivot outward due to centrifugal force. As the flyweights
pivot out, the flyweight toes lift the thrust bearing against the speeder spring until
spring force equals centrifugal force. At steady-state speed, the flyweights are at
a middle position, centrifugal force is exactly equal to speeder-spring force, and
the speeder rod has positioned the pilot-valve plunger in the central position so
no oil is moving in the control system. If centrifugal force changes due to a
change in engine speed, the speeder rod causes corresponding movement of the
pilot valve.

Governor speed Is set by changing the compression of the speeder spring. If the
speeder-spring compression is increased, the ballhead must rotate faster to
center the pilot valve. If spring compression is lessened, so is the speed setting
of the governor.

Speeder-spring force in the Lever governor is controlled manually through the
speed-adjusting shaft (27, Figure 3-1). The Dial governor controls speeder-spring
force with the speed-setting knob (30, Figure 3-3).

Compensation System

The compensation system provides governor stability and allows the governor to
provide steady-state speed control.

When correctly adjusted, the compensation system effectively regulates the
return to equilibrium rate of the pilot valve plunger. This reduces engine
excursions while the new fuel level is found.

A large-compensation piston (21, Figure 3-1) small-compensation piston (20), a
floating lever (18), and a compensation-adjusting lever (5), with an attached
adjustable fulcrum (24), make up the compensation system.

14 Woodward
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The compensation system introduces a temporary readjustment of speed setting
when the output shaft moves to produce a stabilizing speed droop characteristic
to governor control. The compensation effect is slowly dissipated through the
needle valve, allowing a return to the original speed-setting value.

The large-compensation piston is linked to the output shaft (6) by a
compensation-adjusting lever (5). A pivotable fulcrum (24) rides on the adjusting
lever. Changing the fulcrum position allows the adjusting lever to alter the
amount of stroke available for the actuating compensating piston.

The small-compensation piston (20) is connected through a floating lever to the
pilot-valve plunger and the speeder rod.

Moving the large-compensation piston down forces oil under the small-
compensation piston. As the small-compensation piston is forced up, it lifts the
PVP to close off the control port, which stops the flow of oil to the bottom of the
power piston. The needle valve (22) controls the flow of oil between the oil sump
and the large-compensation piston and the small-compensation piston.

Compensation must be properly adjusted to the particular engine
’MPORTANT and load to provide stable operation. (See Chapter 4, Compensation

Adjustments.)

Speed Droop

The UG-40 Lever governor may be equipped at the factory with a speed-droop
assembly (see Figure 3-2). The Dial governor has built-in droop and a droop-
setting knob on the control panel (35, 37, and 39, Figure 3-3).

Speed droop allows load division among two or more prime movers operating in
parallel or connected to a single shaft. Speed droop is the decrease in speed
taking place when the output shaft moves from the minimum-to the maximum-
fuel position in response to a load increase. Droop is expressed as a percentage
of rated speed.

If, instead of a decrease in speed, an increase takes place, the governor is
showing a negative droop. Negative droop will cause instability in a governor.

Not enough or too much droop will cause faulty governor operation. Not enough
droop can cause instability in the form of hunting, surging, or difficulty in
response to a load change. Too much droop can result in slow governor
response in picking up or dropping off a load.

Using an example where the governor speed is 1000 rpm at no load and 950 rpm
at full load, droop can be calculated with the formula:

DROOP = (No load speed — Full load speed) / (Full load speed)
DROOP = (1000 rpm — 950 rpm) / (950 rpm) = 5.26% droop

The speed droop is usually expressed as the percent change in speed setting for
the full servo stroke referred to the maximum fuel speed setting.

If the output shaft does not use the full 38 degrees of available travel
’MPORTANT from “No Load” to “Full Load,” droop will be reduced
proportionately. For example: 25 degrees is 66 percent of 38 degrees,
which would provide 33 rpm droop or 3.5 percent droop.
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As the governor output shaft moves to increase fuel, the speeder-spring
compression Is reduced, which reduces the governor speed setting. The unit
starts reducing its speed as load is applied.

When the governor output shaft moves to decrease fuel, the speeder-spring
compression is increased, which increases the governor speed setting. The unit
starts increasing its speed as load is decreased.

The change of governor speed setting when load is increased or decreased
helps the governor resist a load change when the unit is connected mechanically
with other units. See Figure 3-2.

If the governor output shaft does not use the full 38 degrees of
’MPORTANT available travel from “NO LOAD” to “FULL LOAD, “droop will also be

reduced proportionally.

SPEED
SHUT-DOWN
ROD DROQOP

LEVER

SPEED
DROOP
CAM

SPEEDER
PLUG

POWER SPEED DROOP
PISTON LINK ATTACHED
LEVER TO POWER

PISTON LEVER

Figure 3-2. Lever Governor Speed Droop Assembly

Lever Governor Droop

The Lever governor speed-droop assembly (Figure 3-2) consists of a speed-
droop-lever assembly, a speed-droop cam, and a speed-droop-link assembly
which, when set, changes the compression of the speeder spring as the governor
output shaft rotates.

Dial Governor Droop

Speed droop In the Dial governor (Figure 3-3) is set with the speed-droop-
adjustment knob on the control panel. This adjustment (39) moves the sliding
fulcrum (37) and changes the lever ratio of the speed droop lever to the output
shaft and speeder plug. The position of the speed-droop lever (36) is positioned
as a function of the output shaft (6).

Marks on the droop-adjustment scale on the dial panel are reference numbers
only, and do not represent droop percentages. Thus the 100 mark does not
represent 100 percent droop, it represents the maximum droop percentage
available on that particular governor.
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Sharing Loads

Reducing droop to zero allows the unit to change load without changing speed.
Normally, set zero droop on units running alone. On connected units, set the
least amount of droop possible to provide satisfactory load division.

For ac-generating units tied in with other units, set droop sufficiently high to
prevent interchange of load among units. If one unit in the system has enough
capacity, set its governor on zero droop and it will regulate the frequency of the
prime-mover system. If its capacity is not exceeded, this unit will handle all load
changes.

Set the speed of the governor with zero droop to adjust the frequency of the
system. Set the speed of the governors that have speed droop to distribute load
among units.

Shutdown Rod

The UG-40 Lever governor may be equipped with a shutdown rod to provide
automatic or remote shutdown of the engine. The shutdown rod is not used to
provide overspeed protection because it still relies on governor-produced
hydraulic pressures.

The shutdown rod Is connected to the pilot-valve plunger through the speeder
rod and one end of the floating lever. When the shutdown rod is lifted, the pilot-
valve plunger is also raised, uncovering the control port in the pilot-valve
bushing. This permits oil under the power piston to flow to sump. Oil pressure on
top of the power cylinder forces the power piston down to zero fuel position. If
linkage to the engine is correctly adjusted, the engine will shut down.

A number of actuating devices are available to install with the shutdown rod to
provide automatic or remote shutdown of the engine. These devices allow
shutdown without disturbing the lever-speed setting.

The shutdown rod will also provide shutdown of the governor through the speed-
setting lever, when an adjustment nut on the rod is set above the speeder plug.
This use of the shutdown rod operates as follows:

When the throttle is moved toward the shutdown position, the speeder plug rises,
contacting the nut on the shutdown rod. Further movement lifts the shutdown rod,
causing shutdown as previously explained. This use can provide shutdown at a
predetermined speed setting rather than having to move the lever-speed setting
clear to minimum-fuel position.

The UG-40 Dial Governor

Operation of the UG-40 Dial governor is identical to that of the UG-40 Lever
governor just described, with the exceptions that speed droop, which may be
changed by a dial setting, is incorporated in all UG-40 Dial governors, and all
UG-40 Dial governors have load-limit control.
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Load-Limit Control

The purpose of the load-limit control (31, 32, 33, 34, and 35 in Figure 3-3) is to
hydraulically and mechanically limit the load that can be placed on the engine by
restricting the travel of the output shaft in the increase-fuel direction.
Consequently, the amount of fuel supplied to the engine Is limited.

The load-limit control may also be used for shutting down the engine by turning
the knob to zero.

Forcing the prime-mover linkage to increase fuel without first turning
NOTICE the load-limit control knob to maximum position can cause damage

to governor parts or a change in governor speed setting.

The load-limit control consists of an indicator disc geared to a load-limit rack. The
rack is connected to the power piston and to the shutdown linkage. When the
piston moves toward maximum fuel, the indicator dial on the control panel moves
to indicate the load position. The control knob is also attached to the load-limit
cam.

Load is limited mechanically by positioning the load-limit knob. When the load
indicator reaches the preset point, the pilot-valve plunger is lifted (nulled),
stopping any further increase in fuel.

Turning the load-limit control to zero, to shut down the engine, turns the cam,
forcing the load-limit (shutdown) lever and shutdown strap down. As the right end
of the load-limit (shutdown) lever is forced down, it pivots about its fulcrum and
lifts the pilot-valve plunger, releasing oil from under the power piston. Pressure
oil acting on top of the power piston forces it down, rotating the output shaft to
minimum fuel and causing the prime mover to shut down.

Synchronizer

The speed-adjusting control for the UG-40 Dial governor is used to change
engine speed for a single unit. On engines in parallel with other units, it is used to
change engine load.

The upper knob, called “Speed Setting Knob” on most models, is the speed-
control knob.

The lower knob, “Speed Setting Indicator,” has no function of its own, but
provides an indicator disc which shows the number of revolutions of the speed-
setting-control knob.

Operation of UG-40 Governor

Refer to Figure 3-1 with this text to better understand the operation of the UG-40
governor. This schematic diagram is of a basic design and does not include any
auxiliary equipment. Figure 3-3 is the basic Dial governor schematic and includes
the speed-setting additions which are not on the UG-40 Lever governor.

This description is based on speed changes resulting from load changes. The
same sequence of governor movements would occur if the governor speed
setting were changed by repositioning the speed control.
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Decrease in Load

Assume the prime mover is running “on-speed.” The flyweights are in a vertical
position for normal, steady-state operation. The control land of the pilot-valve
plunger (14) is centered over the control port. As a result, there is no movement
of the power piston (7) and no movement of the governor output shaft (6).

A decrease in load will create an increase in speed if the same fuel setting is
maintained. This decrease in load will thus cause the following sequence of
movements within the governor:

1. As speed increases, the centrifugal force of the flyweights (2) increases,
overcoming the opposing speeder-spring force.

2. The flyweights tip outward, raising the speeder rod 14) and the right end of
the floating lever (18).

3. This raises the pilot valve plunger (14), opening the control port in the
rotating bushing (15). Oil is released from the bottom of the power piston (7)
to sump.

4. The pressure oil acting on the top side of the power piston forces it down
and rotates the output shaft (6) in the decrease-fuel direction.

5. Linkage from the output shaft lowers the compensation-adjusting lever (5)
which pivots at the fulcrum (24) lifting up the large-compensation piston
(21).

6. Suction is thus applied to the chamber of the small-compensation piston
(20), lowering the left end of the floating lever.

7. The pilot-valve plunger is lowered, closing off the control port.

8. As sump oil flows through the needle valve (22) from the sump into the
compensation-piston assembly, the small-dashpot-compensation piston is
returned to its normal centered position by the compensation spring at the
same rate as the speeder rod.

9. This keeps the pilot-valve plunger in its centered position, with the control
land covering the control port in the pilot-valve bushing.

10. Output shaft and power-piston movement is stopped in the new decrease-
fuel position required to run the prime mover at the selected speed setting
with the decrease in load.

Increase in Load

With the prime mover running on-speed, the flyweights in a vertical position and
the pilot-valve plunger centered, an increase in load will cause a decrease in
speed. This decrease in speed due to a load increase will generate the following
sequence of governor movements:

1. As speed decreases, the centrifugal force of the flyweights decreases and
the opposing speeder-spring force is now greater than the centrifugal force
of the flyweights.

2. The flyweights tip inward, lowering the speeder rod and the right end of the
floating lever.
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3.

10.

This lowers the pilot-valve plunger, opening the control port in the rotating
bushing. Pressure oil is released through the control port to the bottom side
of the power piston.

The pressure oil, acting on the greater area of the bottom side of the power
piston, compared to the smaller area being influenced by pressure oil on the
upper side, forces the power piston up and rotates the output shaft in the
increase-fuel direction.

Linkage from the output shaft raises the compensation-adjusting lever which
pivots at the fulcrum, lowering the large-compensation piston.

Pressure oil is applied to the chamber of the small-compensation piston,
raising the left end of the floating lever.

The pilot-valve plunger is raised in turn, closing off the control port.

As sump oil flows through the needle valve from the dashpot-compensation-
piston assembly, the small-compensation piston is returned to its normal
centered position by the compensation spring at the same rate as the
speeder rod. This keeps the pilot-valve plunger in its centered position.

This keeps the control port in the pilot-valve bushing covered by the land on
the pilot-valve plunger.

The output-shaft and power-piston movement is stopped in the new
increase-fuel position required to run the prime mover at the selected speed
setting with the increase in load.

In either case, a decrease or an increase in load, compensation (amount of
movement of the large-compensation piston) Is controlled by the compensation
adjustment (the fulcrum position).

The rate at which the small-compensation piston is returned to normal is
controlled by the needle-valve adjustment which regulates the amount of flow in
the compensation area.

When correctly adjusted, the compensation system effectively regulates the
amount of fuel necessary to bring the engine to the required output to adjust to a
change in load or to a speed-setting change.

Woodward
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Chapter 4.

Oeeration and Ad!ustments

Initial Operation of a New Governor

The engine, turbine, or other type of prime mover should be
equipped with an overspeed shutdown device to protect against
runaway or damage to the prime mover with possible personal injury,

loss of life, or property damage.

The overspeed shutdown device must be totally independent of the
prime mover control system. An overtemperature or overpressure
shutdown device may also be needed for safety, as appropriate.

Before initial operation of the UG-40, be sure all previous installation steps have
been successfully accomplished and all linkages are secure and properly
arranged and attached (see Chapter , Installation Procedures). Read all of this
chapter.

Fill the governor with oil to the top mark on the oil sight glass (6 US gt/5.7 L).
Close the needle valve carefully (clockwise) using a Phillips screwdriver. After
the needle valve is seated, open it 1/2 to 3/4 of a turn. Loosen the nut holding the
compensation-adjusting pointer enough to move the pointer, and set the pointer
in the middle of the scale. Tighten the nut.

If replacing a governor, the initial compensation setting can be that of the
governor just removed.

Use the prime-mover manufacturer’s instructions to start the engine.

Adjustments

Normally, the only adjustments for putting a new governor into service include
bleeding trapped air and adjusting compensation to obtain satisfactory stability
and response. Other operating adjustments were made during factory testing in
accordance with the prime-mover manufacturer’s specifications and should not
require further adjustment. Speed droop, high- and low-speed stops, and
shutdown nut(s) adjustments are given in the “Test Procedures on the Engine” in
this chapter.

Do not attempt internal adjustment of the governor unless you are
’MPORTANT thoroughly familiar with the proper procedure.

Be prepared to make an emergency shutdown when starting the
engine, turbine, or other type of prime mover, to protect against
runaway or overspeed with possible personal injury, loss of life, or

property damage.

Compensation Adjustments

The needle valve and the adjusting pointer are the adjustable parts of the
compensation system. Their settings directly affect governor stability.
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Compensation must be properly adjusted to the particular engine and load to
provide stable operation. When the engine, turbine, or other type of prime mover
is started for the first time after the governor has been filled with oil, the governor
may be stable at constant speed, yet need adjustment. High overspeeds and
underspeeds after load changes, or slow return to normal speed indicate the
need for compensation adjustment.

Maximum compensation settings generally provide stable steady-
’MPORTANT state operation but result in greater off-speeds on load changes.

After the oil in the governor has reached Its normal operating temperature, make
the following compensation adjustments without load on the prime mover to be
certain the governor gives optimum control. See Figure 1-1 for location of the
adjustment parts.

1, To bleed trapped air from the governor oil passages, first loosen the nut
holding the compensation-adjusting pointer enough to set the pointer slits in
the extreme upward position for maximum compensation.

Next, remove the needle-valve-access plug and open the needle valve two
turns counterclockwise. Use a Phillips screwdriver to avoid damage to the
threads inside the bore and to the needle valve.

Damage to the threads or to the needle valve may cause the needle valve to
be difficult to adjust. This may affect response.

There are two screwdriver slots in the needle valve, a shallow slot and a
deep slot, located at right angle to each other. The deeper slot is used to
expand the head of the needle valve and increase friction to prevent
vibrations from changing the needle-valve setting.

If a plain screwdriver must be used, be sure to use the shallow slot of

“ ’MPORTANT the needle valve.

Allow the prime mover to hunt for approximately 30 seconds to bleed
trapped air from the governor oil passages.

2. Loosen the nut holding the compensation pointer just enough to lower the
pointer as far as it will go for minimum compensation. Tighten the nut again.

The objective of the compensation-adjustment procedure is to find
’MPORTANT the particular settings for the needle valve and the compensation

adjustment pointer at which the engine, turbine or other type of
prime mover will return quickly to speed (needle-valve adjustment)
after a speed disturbance with only a slight overshoot or undershoot
(compensation-pointer adjustment).

3. Gradually close the needle valve until hunting just stops. It hunting does not
stop, open the needle valve one turn and move the compensation pointer up
by one mark on the front-panel-indicator scale. Again, gradually close the
needle valve until hunting stops.

If hunting does not stop, set the needle valve 1/4 turn open and repeat,
setting the compensation pointer up by one mark. Retest the governor until
hunting stops.
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4. From this setting, open the needle valve one turn and manually disturb the
governor fuel setting. Gradually close the needle valve until the governor
returns to speed with only a small overshoot or undershoot and the needle
valve is between 3/8 and 3/4 turns open.

Compensation adjustment determines off-speed. Needle valve adjustment
determines recovery time.

For most responsive governor control, use as little compensation as
IMPORTANT possible. Too much compensation causes excessive speed
overshoots and undershoots upon load changes.

Closing the needle valve more than indicated makes the governor
slow to return to normal speed after aload change.

Opening the needle valve more than indicated decreases governor
stability and can cause hunting.

Once the needle-valve adjustment is correct, it is not necessary to change the
setting except for large, permanent changes in temperature or other conditions
which affect viscosity of the oil being used in the governor.

When the adjustment is correct, tighten the compensation-pointer nut and
reinstall the needle-valve-access plug with a copper washer. The plug and the
washer will stop oil seepage around the needle valve.

Initial Operation for a Repaired or Reassembled
Governor

After disassembly or repair, it is very important to test the governor on a test
stand. If a test stand is not available, testing of the governor can be done on the
engine.

If testing of the governor is done on the engine, the operator must
manually control engine speed until it is proven that the governor will
go to minimum position and cause the fuel valve to go to minimum

position. Engine overspeed could occur if the governor is unable to
move the fuel control to minimum. This could destroy the engine and
endanger the life of the operator.

Before operating a repaired governor for the first time, check that all installation
steps have been correctly completed (see Chapter 2, Installation Procedures).
Also read all of this chapter.

Attach a serration wrench to the speed-setting shaft to manually control engine
speed.

If accurate tests and adjustments are to be made, it is best to use a test stand. It
is difficult to make accurate tests when the governor is mounted on an engine.
Contact Woodward for a copy of the test specifications for each governor
designation.

The tools listed in Table 4-1 are optional, and while not absolutely necessary,
make repair and testing easier and quicker. The pressure gauge, however, is
always needed to check operating oil pressure.
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Test Procedures on the Engine

These adjustments and test procedures are provided for the particular type of
governor being tested. Procedures are listed in entirety for testing the UG-40 Dial
governor, the UG-40 Lever governor without droop, and the UG-40 Lever
governor with droop. Follow the procedures that fit the governor being tested.

UG-40 Dial Governor

Before installation, be sure speed droop is not negative. To check droop, first set
the speed-droop-control knob to zero. Remove the cover and speed-setting
motor, if so equipped.

This procedure must be done before the governor is filled with oil.
IMPORTANT

1. Put adial indicator (tool 8995-037) on the governor with the indicator rod
touching the top of the speed-setting gear. The speed-setting gear adjusts
pressure on the speeder spring as it threads up or down on the speeder
screw.

2. Place the serration wrench on the governor output shaft.

3. Rotate the governor output shaft from minimum-to maximum-fuel position
and check the dial indicator.

4.  No movement of the indicator is zero droop. If movement is negative, or
greater than 0.002 inch (0.05 mm), positive adjustment is needed.

To adjust, loosen locknut (200), Figure 6-4, and turn screw (198). Turn the
screw counterclockwise if the indicator reads more than 0.002 inch (0.05
mm) positive, and clockwise if the indicator shows a negative reading.

When zero droop is obtained (0.002 inch/0.05 mm or less positive indicator
reading), retighten locknut (200).

Check the adjustment again by moving the governor output shaft from
minimum-to maximum-fuel position. Droop can be zero or positive, it must
not be negative. Check the final droop setting with the governor operating
on the prime mover as shown in “Test Procedures” in this chapter.

An untested governor can cause overspeed, capable of endangering
life and destroying the prime mover. Before starting the engine under
control of a new, repaired, or otherwise unproven governor, make

sure all installation steps outlined in Chapter 2 of this manual have
been followed. Then read and follow all of the directions in this
chapter.

Dial Governor Test Procedures

1. Remove one of the three pipe plugs in the base of the governor and attach a
pressure gauge with capacity in excess of 250 psi (1724 kPa). Any of the
three pipe plugs not located on the same side as the needle valve will
provide a pressure-check location.
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2.

Install the governor on a test stand or on the engine pad. Do not force the
drive shaft. See Chapter 2, Installation Procedures.

Fill the governor with 6 US qt (5.7 L) of the proper grade and weight of oil
(see Chapter 2, Oil Supply). The oil level must be to the mark on the oil sight
glass.

Be prepared to make an emergency shutdown when starting the
engine, turbine, or other type of prime mover, to protect against
runaway or overspeed with possible personal injury, loss of life, or

property damage.

10.

11.

It the governor is tested on the engine, start the prime mover according to
instructions from the manufacturer.

Make sure the governor has 225 to 275 psi (1551 to 1896 kPa) oil pressure
at normal operating speed.

Close the needle valve and open it just enough to cause a small hunt. Use a
Phillips screwdriver. Its plain screwdriver must be used, make sure to use
only the shallow slot of the needle valve to avoid damage to the threads
inside the bore and to the needle valve.

Let the prime mover hunt for about 30 seconds to remove trapped air from
the governor oil passages.

Close the needle valve and open it again 1/2 turn. If the governor continues
to hunt, repeat step 6. If repetition of these steps does not provide steady
governor operation, check that negative droop has not been set on the
governor.

Adjust the compensation system. See Compensation Adjustments in this
chapter.

While the engine is running, recheck the governor for zero droop. Turn the
speed droop knob to zero and run the governor at normal operating speed
without load. Then load the engine to near “full load.” Speed must be within
0 to minus 3 rpm. Should the governor have negative droop, the engine will
hunt and surge at full load.

If adjustment Is needed to bring about 0 droop, follow the procedure already
established before the governor was mounted on the test stand or engine.

To prevent speed-setting changes because of engine vibrations, a friction
drive is installed in the speed-setting mechanical drive to the UG-40
governor.

If the friction drive is too tight, the speed-setting knob can no longer be
turned manually. Check the torque of the friction-drive cover (152) and set it
at 4.51to0 5 Ib-in (0.5 to 0.6 N-m), with the speed-setting motor and about 2
Ib-in (0.2 N-m) with manual speed setting only.

To adjust the friction on the friction drive, first remove the governor cover,
then the retaining ring on the friction drive using Number 1 Truarc pliers. Do
not let the cover or the spring fall into the governor as the friction-drive cover
is under spring compression. To increase friction, turn nut (154) on the shaft
clockwise while holding the speed-setting knob. To decrease friction, turn
the nut counterclockwise.
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12.

13.

158

o —159

170

Figure 4-1. Friction Clutch

Reassemble the friction drive.

Set the maximum- and/or minimum-speed limit on the governor. This
adjustment can also be made with the prime mover running. To make the
adjustment, first remove the governor dial plate. Turn the speed-setting
knob clockwise to increase the speed setting of the governor to its specified
maximum plus 10 rpm.

If the friction drive slips before reaching the required high-speed setting,
mark the intermediate and the speed-setting-indicator gears, disengage the
speed-setting gear, and index it one tooth counterclockwise to allow a
higher speed setting, and engage the gear again.

Re-engage the synchronizer-indicator gear with the high-speed-stop pin and
engage the intermediate gear to prevent further increase in speed. The
high-speed-stop pin is the pin closest to the gear center.

On governors equipped with an electric-speed-adjusting motor, be sure the
motor can run the governor up to its maximum speed stop and down to its
minimum speed. Reset torque on the friction drive, if necessary.

On governors equipped with a two-position high-speed stop (overspeed test
device), set the overspeed test speed as described above, then the lever
catch will provide the normal high speed stop for the governor. If necessary,
set the high speed stop to the lever engaged position and then disengage
the lever and advance to the normal high speed stop position to achieve the
overspeed test speed.

Woodward
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14.

15.

16.

17.

18.

19.

20.

21.

To set the minimum-speed limit, turn the speed-setting knob
counterclockwise to decrease the speed setting of the governor to the
minimum-speed position.

Set the synchronizer-indicator-dial-panel pointer at zero.

Position the synchronizer-indicator knob about 1/16” (1.6 mm) from the
surface of the dial. This prevents the knob from binding the synchronizer
system gear train.

On governors equipped with limit switches, operate the governor at the
required high and low speed to verify correct positioning of the cams that
operate the switches. Adjust the cams by loosening the screws and turning
the cams on the shaft. Tighten the screws again.

On governors equipped with solenoid shutdown, please refer to Woodward
manual 03013 for setup procedures.

Turn the load-limit knob to zero. The load-limit indicator must move to zero.
The governor-output shaft will move to its minimum-fuel position. Reset the
load-limit knob to maximum load.

Shut down the engine. Remove the pressure gauge and install a 1/8 inch
socket pipe plug. Apply a pipe sealer to the threads and torque to 90 in-Ib
(10 N-m).

Install the governor cover and dial plate.

UG-40 Lever with Droop Parts Test

Adjustment of the speed-stop levers and final check of droop lever and cam
adjustments must be made only while the prime mover being controlled is
operating Ins single unit configuration. Test requires loading of the prime mover.
Adjust the governor to use as little droop as possible, yet obtain satisfactory
control.

loading is difficult, observation of governor behavior may be the best

On paralleled generator sets or other applications where maximum
IMPORTANT

way to check droop operation. Preset the droop cam to provide
about 0.010” (0.25 mm) rise in the speeder plug between minimum-
and maximum-fuel locations of the governor-output shaft. This can
be measured with the governor empty of oil and not on the engine
mounting pad. Set a dial indicator on top of the speeder plug and
rotate the output shaft. Note carefully which way the cam is moved
on the lever, as final adjustment will probably have to be made with
the governor running on the engine or test stand.

Remove a pipe plug in the base of the governor and attach a pressure
gauge with capacity in excess of 250 psi (1724 kPa). Any of the pipe plugs
not located on the same side as the needle valve will provide a pressure-
check location.

Install the governor on a test stand or on the engine pad. Take care that the
drive shaft is not damaged (see Chapter 2, Installation Procedures).

Fill the governor with 6 US qt (5.7 L) of the proper type and weight oil. The
oil level must be to the mark on the oil sight glass.
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Figure 4-2. Lever Governor Droop Cam

4. Set the compensation-adjusting pointer at mid-point on the pointer scale.

5. If the governor is tested on the engine start the prime mover according to
the instructions from the manufacturer, then run the governor until it is at
operating temperature.

The operator must manually control engine speed until it is proven
that the governor will go to minimum position and cause the fuel
valve to go to minimum position. Engine overspeed could occur if
the governor is unable to move the fuel control to minimum. This
could destroy the engine and endanger the life of the operator.

6. Check that the governor has 225 to 275 psi (1551 to 1896 kPa) oil pressure
at normal operating speed.

7. Close the needle valve and open it just enough to cause a small hunt. Use a
Phillips screwdriver. if a plain screwdriver must be used, make sure to use
only the shallow slot of the needle valve to avoid damage to the thread
inside the bore and to the needle valve.

Let the prime mover hunt for about 30 seconds to bleed trapped air from the
governor oil passages.

8. Close the needle valve and open it again 1/2 turn. If the governor continues
to hunt, repeat step 7.

9. Adjust the compensation system. See Compensation Adjustments in this
chapter.

10. Adjustment of the droop lever and cam affect the speed settings. For this
reason, droop must be checked and adjusted before the high- and low-
speed stop settings are made.
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11.

12.

13.

14.

15.

16.

Determine the amount of droop desired for the particular application and
determine the high speed desired in no-load and full-load conditions.

With the governor running at the desired speed under no-load conditions,
apply full load and observe the decrease in speed which takes place. If no-
load speed is 945 rpm and 5 percent droop is desired, the full-load speed
should be 900 rpm.

If the speed decrease is greater than the desired amount, then droop should
be decreased and the droop cam should be moved a little toward the speed-
adjusting shaft. If the speed decrease is less than the desired amount, then
droop should be increased and the droop cam should be moved a little away
from the speed-adjusting shaft. To move the cam, slightly loosen the screw
holding the cam to the lever and tap the cam in the right direction.

Once the droop adjustment Is correct, tighten the droop screw and set the
high- and low-speed stops.

If shutdown is not required, lock the shutdown nuts together at the top of the
shutdown rod. If a self-locking nut is used, thread it onto the shutdown rod
until 1/4 inch (6 mm) of threads is above the nut.

To set the nut(s) for shutdown operation, adjust the low-speed-stop screw to
allow 10 degrees rotation of the speed-adjusting shaft below the minimum-

speed setting. Thread the nut down on the top of the speeder plug to obtain
shutdown at 5 degrees below minimum-speed setting. Lock the nut in place.

With the governor running at the high speed setting, turn in the speed-
setting screw until it just touches the speed-setting gear (see Figure 6-7 for
location). Set the lock nut. Turn the speed-setting lever to the low speed
desired and set the low-speed screw (the upper screw or the screw in the
cover depending on the model.)

Shut down the engine. Remove the pressure gauge and install a 1/8”
socket-pipe plug. Apply a pipe sealer to the threads and torque pipe plug to
90 Ib-in (10 N*m).

UG-40 Lever Governor without Droop Test

1.

Remove a pipe plug from the base and attach a pressure gauge capable of
measuring In excess of 250 psi (1724 kPa). Pressure may be checked from
any of the three positions on the base not on the same side as the needle
valve.

Install the governor on a test stand or on the engine pad (see Chapter 2,
Installation Procedures). Do not damage the drive shaft.

Fill the governor with 6 US gt (5.7 L) of oil (see Chapter 2, Oil Supply) for
the proper selection of oil. The oil level must be to the mark on the oil sight
glass.

Set the compensation-adjusting pointer at the mid-point on the pointer scale.
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The operator must manually control engine speed until it is proven
that the governor will go to minimum position and cause the fuel
valve to go to minimum position, Engine overspeed could occur if

the governor is unable to move the fuel control to minimum. This
could destroy the engine and endanger the life of the operator.

10.

11.

12.

13.

If the governor is tested on the engine, start the prime mover according to
instructions from the manufacturer. Run the governor until it is at operating
temperature.

Check that the governor has 225 to 275 psi (1551 to 1896 kPa) oil pressure
at normal operating speed.

Close the needle valve and open it just enough to cause a small hunt. Use a
Phillips screwdriver. If a plain screwdriver must be used, make sure to use
only the shallow slot of the needle valve to avoid damage to the threads
inside the bore and to the needle valve.

Damage to the threads or to the needle valve will make adjustment difficult.

Let the prime mover hunt for about 30 seconds to bleed trapped air from the
governor oil passages.

Close the needle valve and open it again 1/2 turn. If the governor continues
to hunt, repeat step 7.

Adjust the compensation system. See Compensation Adjustments in this
chapter.

Move the speed-setting shaft to obtain the specified high speed. Set the
speed-setting-stop screw to limit speed at this point (see Figure 6-7 for
location).

Move the speed-setting shaft to the specified low-speed setting. Set the low-
speed-stop screw (the upper screw in the back of the case or the screw in
the cover) and lock with the nut.

If shutdown is not required, lock the shutdown nuts together at the top of the
shutdown rod. If a self-locking nut is used, thread it onto the shutdown rod
until 1/4 inch of threads is above the nut.

To set the nut(s) for shutdown operation, adjust the low-speed-stop screw to allow
10 degrees rotation of the speed-adjusting shaft below the minimum-speed
setting. Thread the nut down on the top of the speeder plug to obtain shutdown at
five degrees below the minimum-speed setting. Lock the nut in place.

Shut down the engine. Remove the pressure gauge and install a 1/8 inch

socket pipe plug. Apply a pipe sealer to the threads and torque the pipe plug
to 90 in-Ib (10 N-m).

Test Completion

When adjustments are complete, replace the front panel and governor cover.
Shutdown auxiliary devices require installation, adjusting, and testing described
In the applicable manuals before governor installation is complete.

Woodward
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Table 4-1. Test Stand Tools

Tool Description | Woodward Number

Application
Hydraulic Test 205975, air drive; 8909- Engine simulator. Drives governor,
Stand 094 electric drive or supplies pressure oil. Includes gauges
equivalent for testing.
Electronic Counter Indicates governor drive speed. Must
and Frequency have an output of at least 60 Hz per
Pickup revolution, on a one-second time base.

Must indicate speed to within £1 rpm.
Readouts of display time must not
exceed 5 seconds.

Pressure Gauge To check governor oil pressure.
(gauge to above
275 psi/1900 kPa)

Dial Indicator 8995-037 To check and adjust droop setting.
0.000 inch (0.00 mm) reading.
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Chapter 5.

Troubleshooting

It is Impossible to anticipate every kind of trouble that is encountered in the field.
This manual covers the most common troubles experienced. Poor governing can
be due to faulty governor performance, or it can be due to the governor
attempting to correct for faulty operation of the engine or the equipment driven.
Also, consider the effect of auxiliary equipment on the overall control required of
the governor.

Use the troubleshooting chart on the following pages to determine the probable
causes of faulty operation and to correct these troubles.

Governor troubles are usually revealed In speed variations of the engine, but it
does not necessarily mean that such variations are caused by the governor.
When improper speed variations appear, perform the following procedures:

1.

Check the load to be sure the speed changes are not the result of load
changes beyond the capacity of the engine.

Check engine operation to be sure all cylinders are firing properly and that
fuel Injectors are in good operating condition and properly calibrated.

Check for binding or excessive backlash in the linkage to the fuel or steam
control.

Check the setting of the governor compensation and needle valve.
The source of most troubles In hydraulic governors stems from oil
conditions. Refer to oil supply and oil maintenance information in Chapter 2

of this manual and the oil selection table (Table 2-1).

Check the drive to the governor for any evidence of misalignment,
roughness, or excessive backlash.

The troubleshooting table (Table 5-1) provides a number of hints on the location
and solution of governing troubles.

Woodward
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Table 5-1. Troubleshooting

Trouble

Cause

Correction

1. Engine hunts or
surges.

A.

Compensation adjustments
incorrect.

Adjust needle valve and compensation
adjusting pointer.

Dirty oil In governor-sludge.

Drain oil, clean governor, and refill.

Low oil level—low level permits air
to enter.

Add oil to correct level on gauge glass.
Check for leaks, especially at drive shaft.

. Foamy oil In governor—caused by

air in oil.

Drain oil. Refill.

Lost motion in engine linkage or
fuel pumps.

Repair linkage and/or pumps.

Binding in engine linkage or fuel
pumps.

Repair and realign linkage and/or pumps.

Fuel won't shut off or can’t get full
fuel, or both.

Change level length or position on governor
terminal shaft until proper travel is attained
(lever not usually provided by Woodward).

. Spring on yield linkage to fuel

racks is too weak.

Install heavier spring.

Low oil pressure. Normal
operating pressure 250 psi (1724
kPa). Pump check valves are not
seating.

Return governor to factory for adjustment.

Voltage regulator not operating
properly.

Check voltage regulator.

Non-linear relationship between
governor travel and horsepower
output of the engine.

Adjust linkage from governor to valve to
obtain linear relationship between governor
travel and engine output.

Load limit indicator binding on
panel. Load limit shaft bent.

Replace damaged panel or load limit shaft.

2. Engine does not start | A. Cranking speed too low. May be necessary to use a booster
or starts too slowly. servomotor to open governor's power piston.
B. Booster servomotor (If used) not Check action of automatic air starting valve,
functioning properly. air lines, and oil lines.
C. Low oil pressure in governor. Pump check valves inoperative. Return
governor to factory for repair.
D. Load limit knob limits fuel. Set knob at 10.
E. Solenoid shutdown not adjusted Readjust solenoid.
properly.
3. Jiggle at governor A. Rough drive, either the engine or Inspect drive mechanism:
terminal shaft. the governor. a. Check alignment of gears.

b. Inspect for rough gear teeth, eccentric
gears, or excessive backlash In gear
train.

c. Check gear keys and nuts or set screws
holding drive gears to shafts.

d. Tighten chain between crankshaft and
camshaft (if used).

e. Check engine vibration damper (it used).

B. Governor is not aligned properly. Loosen mounting screws, disconnect linkage
and rotate the governor back and forth about
90° on its mounting pad to align the drive
shaft with its coupling. Tighten mounting

SCrews.

C. Failure of flexible drive in flyweight | Return governor to factory to remove,

head. Ballhead frequency
incorrect.

disassemble, and clean flyweight head parts.
Inspect centering spring.
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IMPORTANT P

The keyed drive can be a source of trouble because of its installation

problems which include:

Inherent side loading transmitted to the governor drive shaft from the

bevel gear drive.

2. Shimming required to obtain proper mesh without binding or excessive
backlash.

3. Necessity of checking the gear mesh and re-shimming as necessary each

time the governor is changed. There is a danger that this check will be

overlooked when a new governor is installed.

If it is necessary to use a keyed drive, the gears used should be precision
gears. When the governor is installed, the backlash must be checked and the
gear shimmed so that there is no binding and the backlash is not too great.
Refer to the prime mover manufacturer’s specification for proper backlash.

Serrated drives offer few problems:
. Concentricity of the drive shaft to drive coupling valve must be

maintained;

. Coupling should be as long as possible to permit greater flexibility and

alonger wear life.

[ Trouble | Cause [ Correction
4. Engine overspeeds | A. Governor too slow. Reduce compensation and open up needle
when started. valve.
B. Speed setting too high. Lower speed setting.
C. Too much fuel. Reduce booster stroke if booster is used.
Limit fuel with load limit knob.
D. Governor does not shut fuel Check that when governor is at zero, racks
pumps down completely. are at zero.
E. Pilot-valve not centered. Return governor to factory for adjustment.
F. Low governor oil pressure. Return governor to factory for adjustment.
5. Engine is slow to A. Compensation adjustments Readjust compensating needle valve.
respond to a speed incorrect. Open further if possible. Compensation
change or a load pointer may be too far toward maximum.
change. B. Governor Is not sensitive in Sludge in governor. Clean governor.
measuring speed change Friction or wear on flyweight toes. Return
(deadband). to factory for repair.
C. Low oil pressure in governor. Return governor to factory to Inspect pump
and check valves if oil pressure Is low.
D. Pilot valve not centered. Return governor to factory for pilot valve
adjustment.
E. Engine may be overloaded. Reduce load. Check load Indicator
position.
F. Restricted fuel supply. Clean fuel supply filters.
G. Load limit knob set to restrict Increase load limit setting.
fuel.
6. Engine unable to A. Governor at end of its stroke and | Adjust engine to governor fuel linkage.
reach full load. fuel racks will not open far
enough.
B. Governor at end of its stroke. Adjust fuel pump stops.
C. Low output from supercharger. Clean or replace blower.
D. Restricted fuel supply. Clean fuel supply filters. Gas pressure low.
Gas with different calorific value.

Woodward
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slowly over a period of
time.

setting motor armature.

| Trouble | Cause | Correction

7. Load does not divide A. Speed settings of the Adjust speed setting so both engines
properly on governors are not the same. have the same load.
interconnect ed B. Speed droop adjustment Readjust droop to divide load properly.
engines. incorrect.

Increase droop to resist picking up (or
dropping off) load.
Reduce droop to increase picking up
(or dropping off) load.
C. Speed droop shaft vibrating Return governor to factory so the
out of position. tension on the speed droop friction
spring can be increased.

8. System hunts In A. Insufficient droop. Increase droop.
parallel. Single engine | B. Insufficient generator damping. | Check with generator manufacturer.
is stable. C. Resonance between frequency | Check with engine or alternator

of installation and engine. manufacturer. Changing characteristics
of governor may help. Check with
Woodward.

9. Speed setting motor A. Friction clutch is slipping. Adjust clutch as indicated in Chapter 2.
cannot change B. Worn gears or gears binding. Send governor to factory for repair.
governor speed.

10. Engine speed changes | A. Engine vibration rotates speed | Send speed setting motor to factory for

installation of friction loading kit.
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Chapter 6.
Reelacem ent Parts

When ordering replacement parts, include the following information:

e  Governor serial number and part number shown on nameplate

e  Manual number (this is manual 03039)

e  Parts reference number in parts list and description of part or part name
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Parts for Figure 6-1

Ref. No. Part Name......cccooevvviiiiiiiiee s Quantity
03039-1 Ballhead bracket..........cccccoviiiiiiiiiiins 1
03039-2 Screw, 0.312-24 X 0.750......ccccceerveennrenn. 2
03039-3 Shakeproof washer, 0.312..........cccccceeennee 3
03039-4 SPIING ettt 2
03039-5 Accumulator cylinder ..........cccovvvveveeeiiinnne, 2
03039-6 Accumulator piston ...........cccccvvvvveeeeeiiinnnne, 2
03039-7 Dashpot SPring.......cccueeeeveeeiiniiiieeiee e 1
03039-8 Large dashpot link ..........cccooviiieiieininiiines 1
03039-9 Large compensation piston...............cc..e.... 1
03039-10 PN e 1
03039-11 Shakeproof washer.........ccccceviieeeiiiinennns 1
03039-12 Screw, 0.375-24 X 1.500..........coceeeviinreennne 1
03039-13 Plug 0.125-27 ...ccviiiiiiiiiiiiiecee e 3
03039-14 Retaining rfing........ccccvveereeeiiiiiiienee e 1
03039-15 WaASHhEX ... 1
03039-16 Retaining sleeve .........cccccciiiiiiieiiiiniiee, 1
03039-17 Roll pin, 0.125 dia. X 0.750 ........cccocueerunene 1
03039-18 Cotter pin, 0.062 dia x 0.625 long.............. 1
03039-19 Ballhead gear driver..........c.ccceeeeiieeniiinene. 1
03039-20 Spring drive lamination .............cccceevveeeen. 12
03039-21 Pump driven gear ..........ccceeevvviieniieee e, 1
03039-22 Check valve ..o 2
03039-23 Seal StriP...ccooeiriiiee e 1
03039-24 Pilot valve bushing..........cccooeiiiieiiiiniiiins 1
03039-25 Pilot valve spring seat..........cccceveeveeeininneen. 1
03039-26 Pilot valve spring..........ccccceiiiiiieeiieeninins 1
03039-27 NUE e e 1
03039-28 Hex nut, 0.250-28 .......ccocovvieieiiiiieeeieeeeenen. 1
03039-29 Piston collar.........coocvveiiiieeeii e 1
03039-30 Compensating Spring.......ccccccveeeeeercvvnneennn. 1
03039-31 SPriNG SEaAL.......uvviiieeiiiiiiiiee e 1
03039-32 Small compensation piston............ccccc....... 1
03039-33 POWer PISTON ...cooiiiiiiiiieiieeceeee e 1
03039-34 PN e 1
03039-35 COoNtrolet .....ccooiiiiiiieee e 1
03039-36 WaAShEr ... 1
03039-37 TOrSION SPriNG ..cccoeeeeeiiriee e 1
03039-38 Cotter pin, 0.031 dia. x 0.375 long.............. 1
03039-39 Dashpot COVEr........cccvvveveeeieiiiiieiee e 1
03039-40 LBVET . i, 1
03039-41 PN e 1
03039-42 Ph. rd. hd. screw, 10-32 x 0.500................ 2
03039-43 Shakeproof washer...........ccccccooiiiienennn. 2
03039-44 Pilot valve plunger .........cccccoveiiieniiineiineen. 1
03039-45 Cotter pin 0.062 dia x 1.250 long............... 1
03039-46 PN e 1
03039-47 Floating [ever .........cccvvvevieiiicceeee s 1
03039-48 Power liNK ... 1
03039-49 PN e 2
03039-50 Cotter pin 0.062 dia x 1.250 long............... 2
03039-51 DIiVE QAT ...ueeieiieei e ee e 1
03039-52 Hex hd. cap screw, 0.312-24 x 4.000 ........ 1
03039-53 Dowell PiN.....ueeiiieiiiieceee e 2
03039-54 10 70..cceveiiiiiiiiiieeee e Not used
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1-53 USED
54-70 NOT USED

Figure 6-1. UG-40 Controlet Parts lllustration
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Parts for Figure 6-2

Ref. No. Part Name......cccooevvviiiiiiiiee s Quantity
03039-71 Speed droop lever ........ooccceeeiiiiiiiiiiee. 1
03039-72 Cotter pin, 0.062 x 0.500 long.........c.cc...... 3
03039-73 PN e 1
03039-74 Speeder SCreW PiN....cvveeevciieeriieee e 1
03039-75 Speeder SCreW........cvvveeeiiiciiiiieeee e 1
03039-76 Speeder gear......oooccvveeiiiiciiiiiee e, 1
03039-77 Speeder SPriNg ....coeeeviiieeieee e 1
03039-78 Lock nut, 0.250-28........ccocvviiieenriiiiieennnn 1
03039-79 Thrust bearing.........ccccooviiiiiee 1
03039-80 Speeder rod SPring ........ceeeveeeieiiiiiieieaeeenne 1
03039-81 Ballhead cover..........cccooveiiviiiciiie e, 1
03039-82 Flyweight pin.........ccooceeiiieei e, 2
03039-83 Spring driven oil damped ballhead............. 1
03039-84 Needle bearing ........cccccevveeiiiiiiieiee e, 4
03039-85 FIYWeight ......oooiiiiiiiiiice e 2
03039-86 ROI PN 4
03039-87 Ball bearing......cccooveeeieiiieiee e 1
03039-88 TOrSiON SPriNG ...ccooueeieeeeee e eiiiieee e 1
03039-89 Ballhead assy ........cccveeeiieiiiiiiiiiieeeeee 1
03039-90 Speeder rod........ceeeviiieeiiiiii e 1
03039-91 10 100......cciiiririeiiee e Not used
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71-80 USED
91-100 NOT USED

03000-B-30

Figure 6-2. UG-40 Ballhead Parts Illustration
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Parts for Figure 6-3

Ref. No. Part Name.........ccoueee..

03039-101  BaS€ ..ceevvvvveeviiieeniniennn

03039-102  Dowel pin........coeeuueveeee.

03039-103  Check valve..................

03039-104  Plug, 0.125-27 ..............

03039-105  Plug, 0.250-18 ..............

03039-106  Compensating screw

03039-107  Washer, 0.328 x 0.531 x 0.031.................. 1
03039-108  Plug, 0.312-24 ....ccooieiieiieeeeiee e 1
03039-109  Washer, 0.376-381 x 0.625 x 0.031......... 13
03039-110  Screw, 0.375-24 x 0.875

03039-111  Gasket ....cccccceeeeveiviiiennannn.

03039-112  OQil seal retainer

03039-113  Qilseal......ccccevcvveeernnnenn.

03039-114  Ball bearing...................

03039-115  Bearing retainer

03039-116  Screw, 0.250-28 x 0.625............c..e.....
03039-117 Drive shaft..........cccccuvneeee.

03039-118 Key, 3/16 sqx 1.250 L ..
03039-119  Drive shaft adapter ..........cccoeeveeeiiiiiinee.n.
03039-120  Retaining MNg......ccovvuveeirrieeeniieeeeieee e
03039-121  Cotter pin
03039-122  NUL.eoiiiiiiiiiiee et
03039-123  SPACET c.ccvvviiiiiiieieieiiieieieieceeeeeeee e
03039-124  Key, 3/16 sq x 1.250.....

03039-125 Drive shaft.....................

03039-126  Lock wire (not shown)...
03039-127 10 150......cciueeririeriieeniieenire et e e e
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Ref. No.

03039-151
03039-152
03039-153
03039-154
03039-155
03039-156
03039-157
03039-158
03039-159
03039-160
03039-161
03039-162
03039-163
03039-164
03039-165
03039-166
03039-167
03039-168
03039-169
03039-170
03039-171
03039-172
03039-173
03039-174
03039-175
03039-176
03039-177
03039-178
03039-179
03039-180
03039-181
03039-182
03039-183
03039-184
03039-185

UG-40 Dial and Lever Governors

Manual 03039

Parts for Figure 6-4

Part Name.................
Retaining ring .............
Friction drive cover
SPHNG ceveeeeee e
Elastic HFX nut, 0.250-28...................
Friction drive spring .......cccccceeeeevvvvven..
Friction drive case .........ccccceevvveneenne
Drive plate ........cccevviiiiiiieee,
Needle bearing.........occcvvveiiiiiiiiineen.
Roll pin, 0.094 dia. x 0.500 L..............
Speed droop cam

Load limit cam. ............

Qilite bushing..............

Gear...cooeieeeiieeiiinnn.

RACK @SSY......vvveieieiiiiiiiiecee e
O-ring, 0.239 ID X 0.070 .....ccevvvrennneen.
Roll pin, 0.062 D x 0.500 L .................
(1= U
Speed setting adjustment shaft...........
SaP aSSY ..o
PiN
Roll pin, 0.062 D x0.625 L .................
Soc. hd. screw, 8-32 x 0.312...............

Spring

Load indicator pointer
Indicator pointer........ccccceeevviciviieeeeenn.

Ph. pan hd. screw, 8-32 x 0.375....... 10
Dial plate .........ccoeveiiiiiiiiiieeee
Shaft.....coooiii

Ref. No.
03039-186
03039-187
03039-188
03039-189
03039-190
03039-191
03039-192
03039-192A
03039-192B
03039-193
03039-194
03039-195
03039-196
03039-197
03039-198
03039-199
03039-200
03039-201
03039-202
03039-203
03039-204
03039-205
03039-206
03039-207
03039-208
03039-209
03039-210
03039-211
03039-212
03039-213
03039-214
03039-215
03039-216
03039-217
03039-218

Part Name...............
Oil seal......cccceen......

Reduction gear
Indicator shaft .........

GeAN..iiii it
Pin. o
Overspeed test catCh ...........cccceeeeeennn. 1
Overspeed test catch pin .................... 1
SPrNG CliP e 1
Ph. hd. screw, 10-32 x 0.625 ............ 10
Lock Washer, NO. 10 ............covvvuenn... 10
Roll pin. 0.188 D x 0.500 L.................. 2
Panel.......cccveviiiiiii
SCIEW .
Speed droop adjusting lever

NULE e
SCreW.....ooovveeeeeeieenennn.

Speed droop spring
Washer, 0.328 x 0.562 x 0.032 thick...1

Cotter pin, 0.062 D x 0.625 L .............. 1
FUICIUM ..o 1
Ph. pan hd. screw, 8-32 x 0.375 ......... 2

Shakeproof washer
Guide .....coceeeviiie,

Set screw 6-32........
Cover-friction...........
Friction diSC.......ccvvveiieeiiiiiiiieeeeee
Washer 0.750 OD ........ccceeveeeiiiiiiiennn.
Friction washer spring............cccccce..... 1
Screw-speed adjust ..........c.ooeeiiieneennn. 1
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Figure 6-4. UG-40 Front Panel Parts lllustration
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Parts for Figure 6-5

Ref. No. Part Name......cccooevvviiiiiiiiee s Quantity
03039-226  CASE evereeirereeaiieeeeneneeeeteeaeantieeeennane e neeeas 1
03039-227  Roller bearing ........ccccceeeviiciiiieneeeieiieeen. 2
03039-228 Ol S€Al....ccuveeeiiiiie e 2
03039-229  Terminal shaft........cccccceevviiiiieneeeieiee. 1
03039-230  Cotter pin, 0.094 D X 1.25 L .ccvvveviureeennnnnn. 1
03039-231  PIPe PIUG..eeieeeeeiiiiiiiee et 1
03039-232  Elastic nut, 0.312-24 ......coevevivieeeiiiieeeen. 1
03039-233  Washer, 0.328 x 0.562 x 0.064 thick.......... 1
03039-234  Compensation pointer..........cccceeeveuvveeeennn. 1
03039-235  Washer, 0.453 x 0.750 x 0.032 thick.......... 1
03039-236  DIriVE SCrEW ....ceiieiiiiieeee e eiieeeee e e 2
03039-237  Compensation plate..........cccocvveerviveennnnen. 1
03039-238  Pin, .0187 OD X 0.750 .....oeeevvivieiininieeen. 2
03039-239  O-ring, 0.301 ID X 0.070 ...oeevuvvvreririeeiinen. 1
03039-240  Compensation lever............ccccceeeviiinineeen. 1
03039-241  FUICIUM ....eeiiiiiiiiiiieeeee e 1
03039-242  EIDOW...ooiieiieeiiiieeee e 1
03039-243 Ol QAUQE ..coeeeieiiiiiiieeee e 1
03039-244  Slide bIOCK ...ccovvvveeeiiieecee e 1
03039-245  Compensation link ............cccoovvvernniiinnnn. 1
03039-246 PN cooeiiiiiieiie et 1
03039-247  Cotter pin, 0.062 D X 0.875 L ....ccvuvveernnnenn. 1
03039-248  Compensating lever.........ccccccceveeeivicivineen.n. 1
03039-249  Taper pin, N0. 5 X 2.000 ........ccceeviirrrennennn. 1
03039-250  SPACET ....eiiviiiiiiiiiiiiiiiiiieieieieeeeeeeeeeeeeeeeee e 1
03039-251  PiN coociiieiiie e s 1
03039-252  POWer leVer......oooiiiieiieeiiieee e 1
03039-253  Lock washer, 0.375 D ......cccccoveerivveenninenn. 1
03039-254  Sock hd. cap screw, 0.375-24 x 1.250....... 1
03039-255 PN cooiiiiiiiiiiee e 1
03039-256  COtEr PiN..eveeeeeeiiiiiiieeee e 1
03039-257  Droop lNK......cooiiiiiiiiiiiiiiieeeeieeee 1
03039-258 10 275....coiiiiiieeee et Not used
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226-258 USED
259275 NOT USED 03000-B-35

Figure 6-5. UG-40 Case Parts lllustration
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Parts for Figure 6-6

Ref. No.

03039-276
03039-277
03039-278
03039-279
03039-280
03039-281
03039-282
03039-283
03039-284
03039-285
03039-286
03039-287
03039-288
03039-289
03039-290
03039-291

Part Name......cccooevvviiiiiiiiee s Quantity
MOLOF 8SSY ..oeeeeieeeeeeeeeeee e 1
Motor seal SPring ......cceeveeeeeiriiieieee e 1
Bracket ..........oovieiiiiiiiiiiiee e 1
Fil. hd. screw, 8-32 X 0.438..........ccevvvvvnnnn. 4
Shakeproof washer, 8............ccccccvvvveeeennn. 4
Ph. fl. hd. screw, 10-32 x 0.375.................. 4
Lock washer, 0.250..........cccoeeeviviiiiiineeennnn. 8
Hex hd. cap screw, 0.250-28 x 1.000 ........ 8
(670 1
Ol CUP e 1
Cover gasket........cooviveeriieeeniiee e 1
Gasket (DaS€) .....oeevvrereriiiieiee e 1
Panel gasket.........ccovvveiieeiiiiiiieceee s 1
Ol CUP woeveee e 1
COVET e 1
Loktite adhesive TL242.................coee. AR
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276-281 USED
292-300 NOT USED

Figure 6-6. UG-40 Dial Cover Parts lllustration
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Parts for Figure 6-7

Ref. No. Part Name........c.cccoovvnveeneenn. Quantity Ref. No. Part Name ..........ccovvvveeeeenin, Quantity
03039-301 Ol CAP «eeveeeiiiiiiiieeeee e 03039-343 Hex head bolt.........ccueeeeeiiiiiiiiienee. 1
03039-302 Low speed Stop SCreW..........cceeuvveee.. 03039-343A Lock washer..........cccueeeeiieiiiiiiiiieeeen 1
03039-303 Nuthex, 0.312 X 18 .....ccccvvvrvrreeriinennn 03039-344  Shutdown rod..........ccceeeeeeeiiiiiiieeneenn. 1
03039-304 Hex head SCrew.........ccccevevvvveeeninenn. 03039-345  BUShING ....cccuveeeiiiiiciiice e 1
03039-305 Hi-collar lock washer ..............cccuuvvee... 03039-346 Speeder plug........coccvvveeeeeeeiiiiiinieneeennn 1
03039-306  COVET......iiiieeiriieieeeiit e 03039-347 Cotter pin, 0.062 x 0.812..........ccuev.ee. 2
03039-307 Gasket, cover to Case........c..ccevvurerenen. 03039-348 Dirilled pin, 0.249 x .0312 ...........ceeen.. 1
03039-308 Gear segment, speed Set................... 03039-349 Shutdown nut, 8-32.......cceeevvvvivivnnens 1
03039-309 Compensating lever stop pin.............. 03039-350 Speed droop Cam........ccceeeeeecuvvieeeeeannns 1
03039-310 High speed Stop SCrew ...........c.cueeeee.. 03039-351 Speed droop lever.......ccccoeveiiiieenennnn. 1
03039-311  LOCK NUL.....cciiiiiiieiiiiieiiiie e 03039-352 Flatwasher .........ccccoveveiiieiiiiiiiienee, 1
03039-312 WaAShEr...uuoeiiiiiiiieieeeeeeeeeeee e, 03039-353 Shakeproof washer, No. 10................. 3
03039-312A BUShING ....ccociiiiieiieeeeeieee e 03039-354 Hex head screw, 10-32 x 0.375 .......... 1
03039-313 Control shaft bushing .............cccuuvvee. 03039-355 COtter PiN ...cvvveeeeeeeieiiiiee e 1
03039-314 Oil seal .....cooviveiieiiiiiiiieeee 03039-356 Speed droop lINK PiN .....cccoovviiiieeeeenn. 1
03039-315 Roller bearing ......cccccoeeuvveeieeeeiniiiieenn. 03039-357 Speed droop lINK........ccccceeeeiiiiiieenennnn. 1
03039-316 Ol SEAL .....eevrveeiiieriie e 03039-358  LiNK PiN ..o.veeeiiieiiieiie e 1
03039-317 Cotter pin, 3/32x 1 inCh........cccuuneeee. 03039-359  COtter PiN ...eeeeieeeeeiiiiiiiiee e 1
03039-318 Control shaft.........cccooiiiiieiieeiiiiee. 03039-360 Flatwasher .........occcieeeiiiiiiiiiieeeee 1
03039-319 Terminal shaft 03039-361  LOCK NUL .....eeveeeiiiiieiiece e 1
03039-320 Cotter pin, 3/32 x 1-1/4 inch ............... 03039-362  COtter Pin ..occeeeeiirieeiieee e 1
03039-321 Compensating pointer indicator plate. 1 03039-363 Retaining riNg........cccovvveeeeeeiiiiiiieeeeeennn 1
03039-322  DIiVE SCIEW.....vviiveerriririenreseieennee s 03039-364 NUL. 8-32....cccviiriiieiiieiiceee e 2
03039-323  Oil sight gauge ........coovcvvieeeeeiiniiiieenn. 03039-365 Speeder Plug.......ccocuvveeeeeeeeiiiiiiiieeeeenn, 1
03039-323A Oil gauge fitting .........cccuvveeveeeriiiiiieenn. 03039-366 Speeder SPriNg.......ccuvveeeeeernivvereeeeennn 1
03039-324 Compensating lever ...........cccccoeuvveeee. 03039-367 Pilot valve plunger nut..............ccceee..... 1
03039-325  O-NNQ weeeeeeeeiiiiiiiieea e e 03039-368 COtter PiN ....eeeeeeeeeiiiiiiiiee e 1
03039-326 Compensating adjusting lever ............ 03039-369 Shutdown rod..........ccceeeeeeeiiiiiiieeneennn. 1
03039-327 Compensating adjusting fulcrum ........ 03039-370 Speeder rod .........coccvvveeeeeeeiiiiiiieneanns 1
03039-328 Compensating adjusting link............... 03039-371  SPACET ..cciiviieieeee et eeiireea e 1
03039-329  Slide bloCK.......cevvveeeiiiiiiiiiieee e, 03039-372 Low speed Stop.......cccvvveveeeeviiiirieneenn. 1
03039-330 Taper pin, number5........ccccevvniineeen. 03039-373 High speed Stop........cccceveeeviiviiieeneenn. 1
03039-331 Cotter pin. 0.082 X 0.812..........cceuveene 03039-374 Set screw, 0.250-28 x 1.500 ............... 1
03039-332 Compensating lever link pin ............... 03039-375 Nut, 0.250 -28, heX .....ceeveeeiriiriiieaaannns 1
03039-333 Pipe plug, 0.125 NPTF .....cccceiviiniiaen. 03039-376 Speeder adjusting gear segment......... 1
03039-334  Flat washer.......ccccccovveiviiieniiieeeniieen 03039-377 Gasket, case to base .........ccceecvvveennee. 1
03039-335 Compensating adjusting pointer ......... 03039-378 0.375-24 StUd .....cooovvviiieeeeeeeiieee e 1
03039-336 Flat washer.........c.ccccoevvvvvvieeeiiiiiinenn, 03039-379 Phillips binding head screw............... 12
03039-337 Elastic stop nut, 0.312-24.................... 03039-380 Pipe plug....ccvvveveeeiiiiiiiieiee e 1
03039-338  CASE ... 03039-381 Nameplate..........cooovviveeieeiiiiiiiieeeeen 1
03039-339  Spacer lINK.........cceeeiiiiiiieieeeiiiieeee, 03039-382 Shaft scale (left, right) ..........cccvveeeeennnn 2
03039-340 Compensating link pin ............cccceeeeee. 03039-383 Round head 6-32 screw...........cccc....... 4
03039-341  LOCK WIr€ .....ceveeieeeeeiiiiiiieee e 03039-384 Terminal shaft Indicator disk ............... 2
03039-342  POWEr lEVEr ......ceeiiiieeiiiie e 03039-385 Speed adj indicator disk...................... 2
03039-386  Set screw (10-32)....cceveeirirveeeninerennne 2
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Chapter 7.

Product Sueeort and Service Oetions

Product Support Options

UG governors have the same overhaul interval as the prime mover.
IMPORTANT

If you are experiencing problems with the installation, or unsatisfactory

performance of a Woodward product, the following options are available:

1. Consult the troubleshooting guide in the manual.

2. Contact the OE Manufacturer or Packager of your system.

3. Contact the Woodward Business Partner serving your area.

4. Contact Woodward technical assistance via email
(EngineHelpDesk@Woodward.com) with detailed information on the
product, application, and symptoms. Your email will be forwarded to an
appropriate expert on the product and application to respond by telephone
or return email.

5. If the issue cannot be resolved, you can select a further course of action to
pursue based on the available services listed in this chapter.

OEM or Packager Support: Many Woodward controls and control devices are
installed into the equipment system and programmed by an Original Equipment
Manufacturer (OEM) or Equipment Packager at their factory. In some cases, the
programming is password-protected by the OEM or packager, and they are the best
source for product service and support. Warranty service for Woodward products
shipped with an equipment system should also be handled through the OEM or
Packager. Please review your equipment system documentation for details.

Woodward Business Partner Support: Woodward works with and supports a
global network of independent business partners whose mission is to serve the
users of Woodward controls, as described here:

e A Full-Service Distributor has the primary responsibility for sales, service,
system integration solutions, technical desk support, and aftermarket
marketing of standard Woodward products within a specific geographic area
and market segment.

e An Authorized Independent Service Facility (AISF) provides authorized
service that includes repairs, repair parts, and warranty service on
Woodward's behalf. Service (hot new unit sales) is an AISF's primary
mission.

e A Recognized Engine Retrofitter (RER) is an independent company that
does retrofits and upgrades on reciprocating gas engines and dual-fuel
conversions, and can provide the full line of Woodward systems and
components for the retrofits and overhauls, emission compliance upgrades,
long term service contracts, emergency repairs, etc.

A current list of Woodward Business Partners is available at
www.woodward.com/directory.
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Product Service Options

Depending on the type of product, the following options for servicing Woodward
products may be available through your local Full-Service Distributor or the OEM
or Packager of the equipment system.

e Replacement/Exchange (24-hour service)

e Flat Rate Repair

e Flat Rate Remanufacture

Replacement/Exchange: Replacement/Exchange is a premium program
designed for the user who is in need of immediate service. It allows you to
request and receive a like-new replacement unit in minimum time (usually within
24 hours of the request), providing a suitable unit is available at the time of the
request, thereby minimizing costly downtime.

This option allows you to call your Full-Service Distributor in the event of an
unexpected outage, or in advance of a scheduled outage, to request a
replacement control unit. If the unit is available at the time of the call, it can
usually be shipped out within 24 hours. You replace your field control unit with
the like-new replacement and return the field unit to the Full-Service Distributor.

Flat Rate Repair: Flat Rate Repair is available for many of the standard
mechanical products and some of the electronic products in the field. This
program offers you repair service for your products with the advantage of
knowing in advance what the cost will be.

Flat Rate Remanufacture: Flat Rate Remanufacture is very similar to the Flat
Rate Repair option, with the exception that the unit will be returned to you in “like-
new” condition. This option is applicable to mechanical products only.

Returning Equipment for Repair

If a control (or any part of an electronic control) is to be returned for repair,
please contact your Full-Service Distributor in advance to obtain Return
Authorization and shipping instructions.

When shipping the item(s), attach a tag with the following information:
return number;

name and location where the control is installed,;

name and phone number of contact person;

complete Woodward part number(s) and serial number(s);
description of the problem;

instructions describing the desired type of repair.

Packing a Control

Use the following materials when returning a complete control:

e  protective caps on any connectors;

e  antistatic protective bags on all electronic modules;

e  packing materials that will not damage the surface of the unit;

e atleast 100 mm (4 inches) of tightly packed, industry-approved packing
material;

e a packing carton with double walls;

e astrong tape around the outside of the carton for increased strength.

To prevent damage to electronic components caused by improper
NOTICE handling, read and observe the precautions in Woodward manual
82715, Guide for Handling and Protection of Electronic Controls,
Printed Circuit Boards, and Modules.
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Replacement Parts

When ordering replacement parts for controls, include the following information:
e the part number(s) (XXXX-XXXX) that is on the enclosure nameplate;
e the unit serial number, which is also on the nameplate.

Engineering Services

Woodward’s Full-Service Distributors offer various Engineering Services for our
products. For these services, you can contact the Distributor by telephone or by
email.

e  Technical Support

e  Product Training

e Field Service

Technical Support is available from your equipment system supplier, your local
Full-Service Distributor, or from many of Woodward’s worldwide locations,
depending upon the product and application. This service can assist you with
technical questions or problem solving during the normal business hours of the
Woodward location you contact.

Product Training is available as standard classes at many Distributor locations.
Customized classes are also available, which can be tailored to your needs and
held at one of our Distributor locations or at your site. This training, conducted by
experienced personnel, will assure that you will be able to maintain system
reliability and availability.

Field Service engineering on-site support is available, depending on the product
and location, from one of our Full-Service Distributors. The field engineers are
experienced both on Woodward products as well as on much of the non-
Woodward equipment with which our products interface.

For information on these services, please contact one of the Full-Service
Distributors listed at www.woodward.com/directory.

Contacting Woodward’s Support Organization

For the name of your nearest Woodward Full-Service Distributor or service
facility, please consult our worldwide directory published at
www.woodward.com/directory.

You can also contact the Woodward Customer Service Department at one of the
following Woodward facilities to obtain the address and phone number of the
nearest facility at which you can obtain information and service.

Products Used In
Electrical Power Systems

Products Used In
Engine Systems

Facility---------------- Phone Number Facility---------------- Phone Number
Brazil ------------- +55 (19) 3708 4800 Brazil ------------- +55 (19) 3708 4800
China ----------- +86 (512) 6762 6727 China ----------- +86 (512) 6762 6727
Germany: Germany------- +49 (711) 78954-510

Kempen----+49 (0) 21 52 14 51  India --------------- +91 (129) 4097100

Stuttgart-- +49 (711) 78954-510 Japan-------------- +81 (43) 213-2191
India --------------- +91 (129) 4097100 Korea-------------- +82 (51) 636-7080
Japan-------------- +81 (43) 213-2191 The Netherlands- +31 (23) 5661111
Korea -------------- +82 (51) 636-7080 United States---- +1 (970) 482-5811
Poland--------------- +48 12 295 13 00

United States---- +1 (970) 482-5811

Products Used In
Industrial Turbomachinery

Systems
Facility---------------- Phone Number
Brazil ------------- +55 (19) 3708 4800
China ----------- +86 (512) 6762 6727
India --------------- +91 (129) 4097100
Japan-------------- +81 (43) 213-2191
Korea -------------- +82 (51) 636-7080
The Netherlands- +31 (23) 5661111
Poland--------------- +48 12 295 13 00

United States---- +1 (970) 482-5811

For the most current product support and contact information, please visit our
website directory at www.woodward.com/directory.
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Technical Assistance

If you need to contact technical assistance, you will need to provide the following information.
Please write it down here before contacting the Engine OEM, the Packager, a Woodward
Business Partner, or the Woodward factory:

General
Your Name

Site Location

Phone Number

Fax Number

Prime Mover Information

Manufacturer

Engine Model Number

Number of Cylinders

Type of Fuel (gas, gaseous, diesel,
dual-fuel. etc.)

Power Output Rating

Application (power generation, marine,
etc.)

Control/Governor Information
Control/Governor #1

Woodward Part Number & Rev. Letter

Control Description or Governor Type

Serial Number

Control/Governor #2

Woodward Part Number & Rev. Letter

Control Description or Governor Type

Serial Number

Control/Governor #3

Woodward Part Number & Rev. Letter

Control Description or Governor Type

Serial Number

Symptoms
Description

If you have an electronic or programmable control, please have the adjustment setting positions or
the menu settings written down and with you at the time of the call.
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Revision History
|

Changes in Revision C—
e  Added overhaul interval information to Chapter 7
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We appreciate your comments about the content of our publications.

Send comments to: icinfo@woodward.com

Please reference publication 03039C.

B03039:.C

\..WOODWARD

PO Box 1519, Fort Collins CO 80522-1519, USA
1000 East Drake Road, Fort Collins CO 80525, USA
Phone +1 (970) 482-5811 e Fax +1 (970) 498-3058

Email and Website—www.woodward.com

Woodward has company-owned plants, subsidiaries, and branches,
as well as authorized distributors and other authorized service and sales facilities throughout the world.

Complete address / phone / fax / email information for all locations is available on our website.





