
QUEENSLAND URBAN UTILITIES
LUGGAGE POINT SEWAGE TREATMENT PLANT

PACKAGE 11 (PKE11) WORKS

Renold Wormaster Model WD Gearmotor
Limitorque Model MXA Electric Actuator

Gorman-Rupp Model T6A71S-B Pump
And Associated Equipment

Maintenance Manual

Aquatec Maxcon Document Number: 8894 Final 0 (Gearmotor)

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 1 of 700



Table of Contents 
1 INTRODUCTION ............................................................................................................... 2 
2 0300 PRIMARY TREATMENT............................................................................................. 3 

2.1 EQUIPMENT LISTING................................................................................................................ 3 
2.1.1 LUGGAGE POINT STP PACKAGE 11 UPGRADE.................................................................. 3 

2.2 EQUIPMENT INFORMATION................................................................................................... 4 
2.2.1 RENOLD WORMASTER SERIES MODEL WD (WORM-DRIVE) GEARMOTOR..................... 4 
2.2.2 RENOLD WORMASTER SERIES MODEL WD (WORM-DRIVE) GEARMOTOR..................... 5 
2.2.3 RENOLD WORMASTER SERIES MODEL JPM (WORM-DRIVE) GEARMOTOR ................... 6 
2.2.4 RENOLD WORMASTER SERIES MODEL JPM (WORM-DRIVE) GEARMOTOR ................... 7 
2.2.5 TECO MODEL D100L AND D80S (ELECTRIC) MOTOR/S..................................................... 8 
2.2.6 TECO MODEL D100L AND D80S (ELECTRIC) MOTOR/S..................................................... 9 
2.2.7 LIMITORQUE MODEL MXa (MULTI-TURN) ELECTRIC ACTUATOR.....................................10 
2.2.8 LIMITORQUE MODEL MXa (MULTI-TURN) ELECTRIC ACTUATOR.....................................11 
2.2.9 GORMAN-RUPP MODEL T6A71S-B (SELF-PRIMING) PUMP..............................................12 
2.2.10 GORMAN-RUPP MODEL T6A71S-B (SELF-PRIMING) PUMP..............................................13 
2.2.11 TOSHIBA MODEL D200LS (ELECTRIC) MOTOR ..................................................................14 
2.2.12 TOSHIBA MODEL D200LS (ELECTRIC) MOTOR ..................................................................15 
2.2.13 TSUBAKI MODEL 8022 CHAIN COUPLING .........................................................................16 
2.2.14 TSUBAKI MODEL 6022 CHAIN COUPLING .........................................................................16 
2.2.15 FENNER TAPERLOCK BUSH...................................................................................................16 
2.2.16 PENTAIR (KEYSTONE) FIGURE 952-170 (LUGGED-TYPE) KNIFEGATE VALVE ..................17 
2.2.17 VALVECO (LUGGED-TYPE) KNIFEGATE VALVE................................................................. 17 
2.2.18 VALVECO/VALMATIC (SWING-FLEX) CHECK VALVE......................................................17 

2.3 MAINTENANCE PROCEDURES ............................................................................................18 
2.3.1 GENERAL................................................................................................................................18 
2.3.2 RENOLD WORMASTER MODEL WD GEARMOTOR – PRIOR TO START-UP.....................18 
2.3.3 RENOLD WORMASTER MODEL WD GEARMOTOR – PRE/POST-START CHECKS ..........18 
2.3.4 RENOLD WORMASTER MODEL WD GEARMOTOR – SAFETY ASPECTS ..........................19 
2.3.5 LIMITORQUE MODEL MXa ELECTRIC ACTUATOR – PRIOR TO START-UP.......................20 
2.3.6 LIMITORQUE MODEL MXa ELECTRIC ACTUATOR – PRE/POST-START CHECKS.............20 
2.3.7 LIMITORQUE MODEL MXa ELECTRIC ACTUATOR – SAFETY ASPECTS ............................ 21 
2.3.8 GORMAN-RUPP MODEL T6A71S-B PUMP – PRIOR TO START-UP....................................22 
2.3.9 GORMAN-RUPP MODEL T6A71S-B PUMP – PRE/POST-START CHECKS..........................22 
2.3.10 GORMAN-RUPP MODEL T6A71S-B PUMP – SAFETY ASPECTS .........................................23 

2.4 DRAWING LISTING................................................................................................................24 
2.5 ISOLATION VALVE LISTING ..................................................................................................25 

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 2 of 700



1 INTRODUCTION
The two (2) primary sedimentation tanks (PST’s) 3 and 4 at Luggage Point Sewage 
Treatment Plant (STP) have been significantly overhauled with the following upgrades;

Repair (and paint) the main bridge scraper structures,
The installation of one (1) Renold Wormaster series model WDMU6/750/12 (main-
drive) gearmotor – complete with double output shafts and associated couplings 
and bearings,
The installation of two (2) Limitorque model MXa-10 (main-winch drives) electric 
actuators – complete with associated couplings and bearings,
The installation of (new) scraper rubbers, scraper rollers, tie-rod connecting plates
and tie rod ends,
The installation of (new) wheel bearings, wheels and drive sprockets, 
The installation of (new) draw-valve control platforms – complete with two (2) 
Limitorque model MXa-10 (knifegate valve) electric actuators and four (4) 
Limitorque model MXa-20 (sludge draw-off) electric actuators – complete with
grade-316 stainless steel draft tubes and pipe components, 
The installation of (new) side concentrator scraper hanger frames, travel carriage 
frames, raising and lowering ramps, latching/unlatching mechanisms and travel 
beams, 
The installation of (new) centre, non-drive rails – complete with connecting and 
bearing pads,
The installation of two (2) Gorman-Rupp model T6A71S-B (self-priming) raw sludge 
pumps – complete with associated isolation and non-return valves, 
The installation of two (2) Champion model CSF22 (22kW) screw compressors –
complete with associated pipework,
The installation of twelve (12) Xylem (Flygt) model SR4650.412 (high-speed) 
submersible mixers in the post/anoxic zone.

The information contained in this maintenance manual has been extracted from the 
specific vendor documentation, functional descriptions and/or arrangement and
assembly drawings – with the basic structure of the manual being divided into five (5)
areas for each system and a particular section for job plans.
The four (4) areas include the following;

Equipment Listing – Where the major components of the process involved are 
listed, including the product name, model number, quantity and supplier 
information – where possible, the maintenance spares and/or lubrication 
information are supplied.
Maintenance Schedule – The major maintenance tasks are listed for the major
components of the process involved with the supplier/manufacturer 
recommendations for maintenance intervals – where possible a list of spares are 
supplied.
Drawings – A guideline provided to highlight the process isolation required when 
taking the major components of the process involved off-line for maintenance 
purposes.
Job Plans – While these documents do not form part of the maintenance manual –
they are located at the end of the section – for clarity. (These “Job Plans” are 
current at date of issue of this document) Always refer to the electronic version/s 
prior to accessing critical decisions and/or performing maintenance.
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2 0300 PRIMARY TREATMENT
2.1 EQUIPMENT LISTING
2.1.1 LUGGAGE POINT STP PACKAGE 11 UPGRADE 
The two (2) primary sedimentation tanks (PST’s) 3 and 4 at Luggage Point Sewage 
Treatment Plant (STP) have been significantly overhauled with the following equipment
installed including; 

One (1) Renold Wormaster series model WDMU6/750/12 (main-drive) gearmotor – 
complete with one (1) 1.5 kW (6-Pole) TEFC electric motor,

Two (2) Tsubaki model 8022 chain couplings Ø75 x Ø50mm complete with 
two (2) Fenner Ø75 taperlocks and two (2) Fenner Ø50 taperlocks (Code: 
8022 + TL3020 + TL2517), 
Fourteen (14) CBC Bearings Ø50mm spherical roller bearings (Code: 
01B50MMEX), 
Fourteen (14) CBC Bearings Ø50mm labyrinth sealS (Code: NTL50MM). 

Two (2) Limitorque model MXa-10 (main-winch drives) electric actuators –
complete with Limitorque model AG-W1SMTM (multi-turn) worm gearboxes, 

Two (2) Tsubaki model 6022 chain couplings Ø50mm complete with two (2) 
Fenner Ø50 taperlocks (Code: 6022 + TL2517),
Ten (10) CBC Bearings Ø50mm ball bearings (Code: 1050-50G). 

Four (4) Limitorque model MXa-20 (sludge draw-off) electric actuators – complete 
with an (analogue position transmitter) APT, electronic torque and position sensing 
capability and programmable torque control, 

Four (4) DN300 (grade-316 stainless steel) sludge draw-off valve assemblies. 
Two (2) Limitorque model MXa-10 (knifegate valve) electric actuators – complete 
with an (analogue position transmitter) APT, electronic torque and position sensing 
capability and programmable torque control,

Two (2) DN200 Pentair (Keystone) figure 952-170 (lugged-type) knifegate 
valves. 

Two (2) Gorman-Rupp model T6A71S-B (self-priming) raw sludge pumps – complete 
with two (2) 30.0 kW (4-Pole) TEFC electric motors and hot dip galvanised 
baseplates, 

Four (4) DN200 Valveco grade-316 stainless steel (lugged-type) knifegate 
valves and two (2) DN200 Valveco/Valmatic (swing-flex) check valves.

Twelve (12) Xylem (Flygt) model SR4650.412 (high-speed) submersible mixers – 
utilising (existing) guide rails. 
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2.2 EQUIPMENT INFORMATION 
2.2.1 RENOLD WORMASTER SERIES MODEL WD (WORM-DRIVE) GEARMOTOR

Make/Description: Renold (Worm-Drive) Gearmotor
Model: WDM
Supplier: Renold (Australia) Pty Ltd

Unit 10, 31 Boyland Avenue
COOPERS PLAINS QLD 4108

Phone: (07) 3719 2400
Fax: (07) 3875 1779

http://www.renold.com.au/
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2.2.2 RENOLD WORMASTER SERIES MODEL WD (WORM-DRIVE) GEARMOTOR
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Description Lubricant/Comments

RENOLD WORMASTER MODEL WDM GEARMOTOR
Check for any "abnormal" noises and/or vibrations x Rectify immediately
Check for any "abnormal" temperature x Rectify immediately
Check the gearbox oil level x Rectify immediately
Thoroughly clean the gearbox filler/breather plug x
Check the gearbox for oil leakage x Rectify immediately
Change the gearbox oil after initial 200 running hours Castrol Alpha T 220 Oil
Check the correct function of the Autogard coupling x Rectify immediately
Check integrity of all protective coatings x Repair where necessary
Ensure the gearbox fasteners are secure x Secure where necessary
Change the gearbox oil every 3,000 hours/1 year x Castrol Alpha T 220 Oil
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2.2.3 RENOLD WORMASTER SERIES MODEL JPM (WORM-DRIVE) GEARMOTOR

Make/Description: Renold (Worm-Drive) Gearmotor
Model: JPM 
Supplier: Renold (Australia) Pty Ltd

Unit 10, 31 Boyland Avenue
COOPERS PLAINS QLD 4108

Phone: (07) 3719 2400
Fax: (07) 3875 1779

http://www.renold.com.au/
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2.2.4 RENOLD WORMASTER SERIES MODEL JPM (WORM-DRIVE) GEARMOTOR
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Description Lubricant/Comments

RENOLD WORMASTER MODEL JPM GEARMOTOR
Check for any "abnormal" noises and/or vibrations x Rectify immediately
Check for any "abnormal" temperature x Rectify immediately
Check the gearbox oil level x Rectify immediately
Thoroughly clean the gearbox filler/breather plug x
Check the gearbox for oil leakage x Rectify immediately
Change the gearbox oil after initial 200 running hours Castrol Alpha T 220 Oil
Check integrity of all protective coatings x Repair where necessary
Ensure the gearbox fasteners are secure x Secure where necessary
Change the gearbox oil every 3,000 hours/1 year x Castrol Alpha T 220 Oil

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 8 of 700



2.2.5 TECO MODEL D100L AND D80S (ELECTRIC) MOTOR/S 

Make/Description: Teco (Electric) Motor
Model: D100L and D80S
Supplier: TECO (Australia) Pty Ltd

50 Murdoch Circuit
ACACIA RIDGE QLD 4110

Phone: (07) 3373 9600
Fax: (07) 3373 9699

http://www.teco.com.au/electric-motors
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2.2.6 TECO MODEL D100L AND D80S (ELECTRIC) MOTOR/S 
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Description Lubricant/Comments

TECO MODEL D100L AND D80S ELECTRIC MOTOR
Check for any "abnormal" noises and/or vibrations x Rectify immediately
Check for any "abnormal" temperature x Rectify immediately
Thoroughly clean the electric motor outer casing x
Check integrity of all protective coatings x Repair where necessary
Inspect the electric motor and cable/s for wear x Repair and/or replace
Inspect the electric motor and cable/s for damage x Repair and/or replace
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2.2.7 LIMITORQUE MODEL MXA (MULTI-TURN) ELECTRIC ACTUATOR

Make/Description: Limitorque (Multi-Turn) Electric Actuator
Model: MXa
Supplier: Fluid Control Sales and Installations Pty Ltd

Unit 3, 160 Fison Avenue West
EAGLE FARM QLD 4009

Phone: (07) 3268 6866
Fax: (07) 3268 5466

http://fluidcontrol.com.au/
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2.2.8 LIMITORQUE MODEL MXA (MULTI-TURN) ELECTRIC ACTUATOR
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Description Lubricant/Comments

LIMITORQUE MODEL MXa ELECTRIC ACTUATOR
Check for any "abnormal" noises and vibrations x Rectify immediately
Check the actuator for oil leakage x Rectify immediately
Ensure the actuator assembly is clean of any/all matter Rectify immediately
Thoroughly clean the actuator valve stem x
Lubricate the valve stem x Shell Alvania EP 0 Grease
Check the actuator oil level every 50 operating hours Rectify immediately
Change the actuator oil every 100 operating hours Mobil SHC 632 Oil
Change the ball bearings every 450 operating hours
Change the oil seals every 450 operating hours
Change the o-rings every 450 operating hours
Change the quad-rings every 450 operating hours
Check integrity of all protective coatings x Repair where necessary
Inspect the actuator motor and cable/s for wear x Repair and/or replace
Inspect the actuator motor and cable/s for damage x Repair and/or replace
Ensure the actuator fasteners are secure x Secure where necessary
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2.2.9 GORMAN-RUPP MODEL T6A71S-B (SELF-PRIMING) PUMP

Make/Description: Gorman-Rupp (Self-Priming) Centrifugal Pump
Model: T6A71S-B 
Supplier: Hydro Innovations (Australia) Pty Ltd

21-23 Clyde Street
RYDALMERE NSW 2116

Phone: (02) 9898 1800
Fax: (02) 9898 0104

http://www.hydroinnovations.com.au/
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2.2.10 GORMAN-RUPP MODEL T6A71S-B (SELF-PRIMING) PUMP
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Description Lubricant/Comments

GORMAN-RUPP MODEL T6A71S-B PRIMING PUMP
Check for any "abnormal" noises and vibrations x Rectify immediately
Check for any leakage in pump pipework x Rectify immediately
Check for any leakage in pump drive system x Rectify immediately
Ensure the priming pump fasteners are secure x Secure where necessary
Inspect priming pump for general operation/alignment x Rectify immediately
Check pump drive for abnormal temperature and noise x Rectify immediately
Check pump performance for correct parameters x Rectify immediately
Inspect the priming pump bearing lubrication x SAE 30 Non-detergent Oil
Inspect the priming pump seal lubrication x SAE 30 Non-detergent Oil
Inspect the priming pump v-belt drive x Adjust as necessary
Inspect the priming pump air release plunger rod x Adjust as necessary
Inspect the priming pump front impeller clearance x Adjust as necessary
Inspect the priming pump rear impeller clearance x Adjust as necessary
Inspect the priming pump check valve x Adjust as necessary
Thoroughly clean the priming pump pressure relief valve x
Inspect the priming pump/driver alignment x Adjust as necessary
Inspect the priming pump shaft deflection x Adjust as necessary
Inspect the priming pump bearing for wear x Replace as necessary
Inspect the priming pump bearing housing for wear x Replace as necessary
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2.2.11 TOSHIBA MODEL D200LS (ELECTRIC) MOTOR

Make/Description: Toshiba (Electric) Motor
Model: D200LS
Supplier: Hydro Innovations (Australia) Pty Ltd

21-23 Clyde Street
RYDALMERE NSW 2116

Phone: (02) 9898 1800
Fax: (02) 9898 0104

http://www.hydroinnovations.com.au/
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2.2.12 TOSHIBA MODEL D200LS (ELECTRIC) MOTOR
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Description Lubricant/Comments

TOSHIBA MODEL 200LS ELECTRIC MOTOR
Check for any "abnormal" noises and vibrations x Rectify immediately
Thoroughly clean the electric motor fins and air inlets x
Grease the motor driven bearings x Shell Alvania RL2 Grease
Grease the motor non-driven bearings x Shell Alvania RL2 Grease
Check the motor windings with 500v insulation tester x Must be <10 megaohms
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2.2.13 TSUBAKI MODEL 8022 CHAIN COUPLING

Description Supplier Information

Model 8022 Chain Coupling

Tsubaki (Australia) Pty Ltd
Unit E, 95-101 Silverwater Road
SILVERWATER NSW 2128

Phone: (02) 9704 2500
Fax: (02) 9704 2550

http://tsubaki.com.au/

2.2.14 TSUBAKI MODEL 6022 CHAIN COUPLING

Description Supplier Information

Model 6022 Chain Coupling

Tsubaki (Australia) Pty Ltd
Unit E, 95-101 Silverwater Road
SILVERWATER NSW 2128

Phone: (02) 9704 2500
Fax: (02) 9704 2550

http://tsubaki.com.au/

2.2.15 FENNER TAPERLOCK BUSH

Description Supplier Information

Ø75 and Ø50 Taperlock Bush

Consolidated Bearing Company (Australia) Pty Ltd
865 Kingsford-Smith Drive
EAGLE FARM QLD 4009

Phone: (07) 3866 2111
Fax: (07) 3866 2177

http://www.conbear.com/
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2.2.16 PENTAIR (KEYSTONE) FIGURE 952-170 (LUGGED-TYPE) KNIFEGATE VALVE

Description Supplier Information

Figure 952 Knifegate Valve

Pentair Environmental Pty Ltd
1189A Kingsford Smith Drive
EAGLE FARM QLD 4009

Phone: (07) 3260 2161
Fax: (07) 3260 2165

http://au.valves.pentair.com/valves/

2.2.17 VALVECO (LUGGED-TYPE) KNIFEGATE VALVE 

Description Supplier Information

(Lugged) Knifegate Valve

HMA Valveco Pty Ltd
49 Sherwood Road
TOOWONG QLD 4066

Phone: (07) 3859 6800
Fax: (07) 3859 6869

http://www.hmagroup.com.au/

2.2.18 VALVECO/VALMATIC (SWING-FLEX) CHECK VALVE 

Description Supplier Information

(Valmatic) Check Valve

HMA Valveco Pty Ltd
49 Sherwood Road
TOOWONG QLD 4066

Phone: (07) 3859 6800
Fax: (07) 3859 6869

http://www.hmagroup.com.au/
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2.3 MAINTENANCE PROCEDURES
2.3.1 GENERAL
Danger: Moving Parts

Potential Slip Hazard
2.3.2 RENOLD WORMASTER MODEL WD GEARMOTOR – PRIOR TO START-UP 
Prior to the commencement of any operations; the following items need to be checked:

Ensure any/all construction debris is removed,
Ensure the one (1) Renold Wormaster series model WDMU6/750/12 (main-drive) 
gearmotor baseplate is secured to the foundation,
Ensure any/all rotating parts turn freely by hand,
Ensure the one (1) Renold Wormaster series model WDMU6/750/12 (main-drive) 
gearmotor are checked for correct rotation,
Ensure any/all shaft supports are secure,
Ensure power supply is available to the one (1) Renold Wormaster series model 
WDMU6/750/12 (main-drive) gearmotor.

2.3.3 RENOLD WORMASTER MODEL WD GEARMOTOR – PRE/POST-START CHECKS 
2.3.3.1 PRE-START CHECKS

Ensure power supply is available.
Ensure no alarms are “active”.
Ensure the one (1) Renold Wormaster series model WDMU6/750/12 (main-drive) 
gearmotor is adequately lubricated.

2.3.3.2 POST-START CHECKS
Thoroughly inspect any/all bridge, scraper and/or skimmer assemblies for conflict 
with other equipment – rectify immediately.
Visually and audibly check the one (1) Renold Wormaster series model 
WDMU6/750/12 (main-drive) gearmotor for any abnormal sound and/or vibration –
rectify immediately.
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2.3.4 RENOLD WORMASTER MODEL WD GEARMOTOR – SAFETY ASPECTS
2.3.4.1 GENERAL 
Always wear protective clothing when operating and/or undertaking any maintenance 
on the one (1) Renold Wormaster series model WDMU6/750/12 (main-drive) gearmotor
and/or associated components.
Always ensure power is isolated to the one (1) Renold Wormaster series model 
WDMU6/750/12 (main-drive) gearmotor when undertaking any maintenance on the 
equipment.
2.3.4.2 RENOLD WORMASTER MODEL WD GEARMOTOR
The one (1) Renold Wormaster series model WDMU6/750/12 (main-drive) gearmotor
requires established safety guidelines for both operation and maintenance.
These procedures do not address all safety concerns associated with operating the 
(worm-drive) gearmotor and do not replace a properly designed and implemented 
facility safety program. 
It is the responsibility of the user to establish appropriate safety and health practices and 
ensure their implementation.
Any/all operations and maintenance staff should be familiar with any/all hazards 
associated with the equipment.
2.3.4.3 EQUIPMENT WARRANTY
The equipment warranty can be voided due to inappropriate operation including – but 
not limited to – the following;

Not conducting routine maintenance on any/all (supplied) equipment.
2.3.4.4 SAFETY PRECAUTIONS
The following safety pre-cautions should be observed during plant operation;

“Do not” operate any/all rotating equipment without the protective guards in 
place.
“Do not” attempt to dismantle any pipework and/or fittings prior to relieving the 
system pressure to any/all pipework.

Warning: Any/All electrical work must be carried out by a qualified electrician.
2.3.4.5 SAFETY PROCEDURES
Established facility safety procedures should be followed during maintenance;

Any/all local isolators and/or motors should be properly locked and/or tagged out 
according to plant safety procedures. A facility policy should be in place and 
followed to prevent unauthorised maintenance on any/all equipment.

Warning: Eye protection should be worn at all times when operating, or adjusting any/all 
equipment on the Renold Wormaster series model WDMU6/750/12 (main-drive) gearmotor

and/or associated components, whilst the system is operational and/or stationary.
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2.3.5 LIMITORQUE MODEL MXA ELECTRIC ACTUATOR – PRIOR TO START-UP 
Prior to the commencement of any operations; the following items need to be checked:

Ensure any/all construction debris is removed,
Ensure the two (2) Limitorque model MXa-10 (knifegate valve) electric actuators 
and the four (4) Limitorque model MXa-20 (sludge draw-off) electric actuators 
baseplates are secured to the foundation,
Ensure any/all rotating parts turn freely by hand,
Ensure the two (2) Limitorque model MXa-10 (knifegate valve) electric actuators 
and the four (4) Limitorque model MXa-20 (sludge draw-off) electric actuators are 
checked for correct rotation,
Ensure any/all shaft supports are secure,
Ensure power supply is available to the two (2) Limitorque model MXa-10 
(knifegate valve) electric actuators and the four (4) Limitorque model MXa-20 
(sludge draw-off) electric actuators.

2.3.6 LIMITORQUE MODEL MXA ELECTRIC ACTUATOR – PRE/POST-START CHECKS
2.3.6.1 PRE-START CHECKS

Ensure power supply is available.
Ensure no alarms are “active”.
Ensure the two (2) Limitorque model MXa-10 (knifegate valve) electric actuators 
and the four (4) Limitorque model MXa-20 (sludge draw-off) electric actuators are 
adequately lubricated.

2.3.6.2 POST-START CHECKS
Thoroughly inspect any/all bridge, scraper and/or skimmer assemblies for conflict 
with other equipment – rectify immediately.
Visually and audibly check the two (2) Limitorque model MXa-10 (knifegate valve) 
electric actuators and the four (4) Limitorque model MXa-20 (sludge draw-off) 
electric actuators for any abnormal sound and/or vibration – rectify immediately.
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2.3.7 LIMITORQUE MODEL MXA ELECTRIC ACTUATOR – SAFETY ASPECTS
2.3.7.1 GENERAL
Always wear protective clothing when operating and/or undertaking any maintenance 
on the two (2) Limitorque model MXa-10 (knifegate valve) electric actuators and the four 
(4) Limitorque model MXa-20 (sludge draw-off) electric actuators and/or associated 
components.
Always ensure power is isolated to the two (2) Limitorque model MXa-10 (knifegate valve) 
electric actuators and the four (4) Limitorque model MXa-20 (sludge draw-off) electric 
actuators when undertaking any maintenance on the equipment.
2.3.7.2 LIMITORQUE MODEL MXA ELECTRIC ACTUATOR
The two (2) Limitorque model MXa-10 (knifegate valve) electric actuators and the four (4) 
Limitorque model MXa-20 (sludge draw-off) electric actuators requires established safety 
guidelines for both operation and maintenance.
These procedures do not address all safety concerns associated with operating the (multi-
turn) electric actuator and do not replace a properly designed and implemented facility 
safety program. 
It is the responsibility of the user to establish appropriate safety and health practices and 
ensure their implementation.
Any/all operations and maintenance staff should be familiar with any/all hazards 
associated with the equipment.
2.3.7.3 EQUIPMENT WARRANTY
The equipment warranty can be voided due to inappropriate operation including – but 
not limited to – the following;

Not conducting routine maintenance on any/all (supplied) equipment.
2.3.7.4 SAFETY PRECAUTIONS
The following safety pre-cautions should be observed during plant operation;

“Do not” operate any/all rotating equipment without the protective guards in 
place.
“Do not” attempt to dismantle any pipework and/or fittings prior to relieving the 
system pressure to any/all pipework.

Warning: Any/All electrical work must be carried out by a qualified electrician.
2.3.7.5 SAFETY PROCEDURES
Established facility safety procedures should be followed during maintenance;

Any/all local isolators and/or motors should be properly locked and/or tagged out 
according to plant safety procedures. A facility policy should be in place and 
followed to prevent unauthorised maintenance on any/all equipment.

Warning: Eye protection should be worn at all times when operating, or adjusting any/all 
equipment on the Limitorque model MXa electric actuator and/or associated 

components, whilst the system is operational and/or stationary.
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2.3.8 GORMAN-RUPP MODEL T6A71S-B PUMP – PRIOR TO START-UP 
Prior to the commencement of any operations; the following items need to be checked:

Ensure any/all construction debris is removed,
Ensure the two (2) Gorman-Rupp model T6A71S-B (self-priming) raw sludge pump 
baseplates are secured to the foundation,
Ensure any/all rotating parts turn freely by hand,
Ensure the two (2) Gorman-Rupp model T6A71S-B (self-priming) raw sludge pumps 
are checked for correct rotation,
Ensure any/all shaft supports are secure,
Ensure power supply is available to the two (2) Gorman-Rupp model T6A71S-B (self-
priming) raw sludge pumps.

2.3.9 GORMAN-RUPP MODEL T6A71S-B PUMP – PRE/POST-START CHECKS
2.3.9.1 PRE-START CHECKS

Ensure power supply is available.
Ensure no alarms are “active”.
Ensure the two (2) Gorman-Rupp model T6A71S-B (self-priming) raw sludge pumps 
are adequately lubricated.

2.3.9.2 POST-START CHECKS
Thoroughly inspect any/all bridge, scraper and/or skimmer assemblies for conflict 
with other equipment – rectify immediately.
Visually and audibly check the two (2) Gorman-Rupp model T6A71S-B (self-priming) 
raw sludge pumps for any abnormal sound and/or vibration – rectify immediately.
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2.3.10 GORMAN-RUPP MODEL T6A71S-B PUMP – SAFETY ASPECTS
2.3.10.1 GENERAL
Always wear protective clothing when operating and/or undertaking any maintenance 
on the two (2) Gorman-Rupp model T6A71S-B (self-priming) raw sludge pumps and/or 
associated components.
Always ensure power is isolated to the two (2) Gorman-Rupp model T6A71S-B (self-priming) 
raw sludge pumps when undertaking any maintenance on the equipment.
Always ensure suction/discharge pipework are correctly isolated to the two (2) Gorman-
Rupp model T6A71S-B (self-priming) raw sludge pumps when undertaking any 
maintenance equipment.
2.3.10.2 GORMAN-RUPP MODEL T6A71S-B PUMP
The two (2) Gorman-Rupp model T6A71S-B (self-priming) raw sludge pumps requires 
established safety guidelines for both operation and maintenance.
These procedures do not address all safety concerns associated with operating the (self-
priming) pumps and do not replace a properly designed and implemented facility safety 
program. 
It is the responsibility of the user to establish appropriate safety and health practices and 
ensure their implementation.
Any/all operations and maintenance staff should be familiar with any/all hazards 
associated with the equipment.
2.3.10.3 EQUIPMENT WARRANTY
The equipment warranty can be voided due to inappropriate operation including – but
not limited to – the following;

Not conducting routine maintenance on any/all (supplied) equipment.
2.3.10.4 SAFETY PRECAUTIONS
The following safety pre-cautions should be observed during plant operation;

“Do not” operate any/all rotating equipment without the protective guards in 
place.
“Do not” attempt to dismantle any pipework and/or fittings prior to relieving the 
system pressure to any/all pipework.

Warning: Any/All electrical work must be carried out by a qualified electrician.
2.3.10.5 SAFETY PROCEDURES
Established facility safety procedures should be followed during maintenance;

Any/all local isolators and/or motors should be properly locked and/or tagged out 
according to plant safety procedures. A facility policy should be in place and 
followed to prevent unauthorised maintenance on any/all equipment.

Warning: Eye protection should be worn at all times when operating, or adjusting any/all 
equipment on the Gorman-Rupp model T6A71S-B pump and/or associated components, 

whilst the system is operational and/or stationary.
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2.4 DRAWING LISTING

REFER TO THE QUEENSLAND URBAN UTILITIES TAG OUT/LOCK OUT GUIDE
FOR CORRECT TAG OUT/LOCK OUT PROCEDURES

486/5/5-0257-003 – Luggage Point PST 3 & 4 – General Arrangement
486/5/5-0257-004 – Luggage Point PST 3 & 4 – Scraper Blade Assembly
486/5/5-0257-005 – Luggage Point PST 3 & 4 – Scraper Modifications (Sheet I)
486/5/5-0257-006 – Luggage Point PST 3 & 4 – Scraper Modifications (Sheet II)
486/5/5-0257-007 – Luggage Point PST 3 & 4 – Scraper Modifications (Sheet III)
486/5/5-0257-008 – Luggage Point PST 3 & 4 – Scraper Modifications (Sheet IV)
486/5/5-0257-009 – Luggage Point PST 3 & 4 – Scraper Modifications (Sheet V)
486/5/5-0257-010 – Luggage Point PST 3 & 4 – Scraper Modifications (Sheet VI)
486/5/5-0257-011 – Luggage Point PST 3 & 4 – Scraper Modifications (Sheet VII)
486/5/5-0257-012 – Luggage Point PST 3 & 4 – Scraper Modifications (Sheet VIII)
486/5/5-0257-025 – Luggage Point PST 3 & 4 – Side Scraper Assembly
486/5/5-0257-026 – Luggage Point PST 3 & 4 – Carriage Assembly
486/5/5-0257-027 – Luggage Point PST 3 & 4 – Ramp Assembly
486/5/5-0257-028 – Luggage Point PST 3 & 4 – Rail Beam Wear Plate Assembly
486/5/5-0257-029 – Luggage Point PST 3 & 4 – Drive Assembly
486/5/5-0257-032 – Luggage Point PST 3 & 4 – Scraper Arm Assembly
486/5/5-0257-045 – Luggage Point PST 3 & 4 – Maintenance Platform Assembly
486/5/5-0257-050 – Luggage Point PST 3 & 4 – Sludge Draw-Off Valve Assembly
486/5/5-0257-051 – Luggage Point PST 3 & 4 – Sludge Draw-Off Platform Assembly
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2.5 ISOLATION VALVE LISTING
Sections For Maintenance Manual Isolation Valves

Gorman-Rupp Model T6A71S-B (Self-Priming) 
Raw Sludge Pump No. 1

One (1) DN200 Valveco grade-316 stainless 
steel (lugged-type) manually-actuated 
knifegate valve – Installed in the DN200
suction pipework and
One (1) DN200 Valveco grade-316 stainless 
steel (lugged-type) manually-actuated 
knifegate valve – Installed in the DN200
discharge pipework

Gorman-Rupp Model T6A71S-B (Self-Priming) 
Raw Sludge Pump No. 2

One (1) DN200 Valveco grade-316 stainless 
steel (lugged-type) manually-actuated 
knifegate valve – Installed in the DN200 
suction pipework and
One (1) DN200 Valveco grade-316 stainless 
steel (lugged-type) manually-actuated 
knifegate valve – Installed in the DN200 
discharge pipework
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IMPORTANT INFORMATION YOU MUST READ

Product Safety Information of ���� Gear Products

Important Notes
Always isolate the power source from the drive or the equipment.
Always wear protective clothing, safety glasses, hats, gloves, ear protectors and safety shoes as warranted by the circumstances.
Always ensure tools are in good working condition and use as directed by the manufacturer.
Loosen all tension devices.
Ensure that the correct lubrication is used prior to commissioning.

Customers are reminded that when purchasing any technical product for use at work (or otherwise), any additional or up-to-date information
and guidance, which it has not been possible to include in the publication, should be obtained from your local sales office in relation to the
suitability and the safety and proper use of the product.

All relevant information and guidance must be passed on by you to the person engaged in, or likely to be affected by or responsible for the
use of the product.

Potential Hazards
There are a number of hazards that must be avoided when installing, maintaining and repairing Renold Gear units. The following are
suggested safety guides when undertaking any of the above.
Hot surfaces and lubricants.
After prolonged running, a gear unit can generate high temperatures and can create surface temperatures that could burn the skin.
Do not drain the oil from a gear unit that has been run for a prolonged period because the oil will be hot and could burn the skin. Allow the oil to cool,
prior to draining.
Fire and Explosions.
A gear unit creates an oil mist or vapour internally after prolonged running and can be a fire and explosion risk if a naked flame is in close proximity.
Allow the unit to cool prior to opening the unit.
Flames or high running temperatures can burn or melt rubber compounds and melt plastic compounds and produce dangerous fumes. These  compounds
should be avoided until cool and then handled with protective gloves.
Guards
All rotating parts must be guarded with suitable guards, secured to the gear unit or machine frame.
Lifting
Lifting lugs or lifting points to suit eyebolts are provided on all Renold gear units. These must be used at all times.
Noise
Gear units run at high speed can create noise levels damaging to hearing. Ear protectors should be worn if  there is a possibility of prolonged exposure to
these conditions.
Lubrication.
The Installation & Maintenance Guide include the various types and quantities/ types of oils to be used in Renold gear units. These must be followed at
all times.
Electrical Equipment
Follow all associated manufacturers instructions and always isolate all electrical equipment prior to carrying out any work.
Holdback/ Backstops
Failure of a backstop when fitted to the gear unit could result in personnel injury and machine damage. Secondary back-up systems must be provided.
Installation Maintenance and Storage.
Full Installation & Maintenance instructions are included in this document. Failure to follow the instructions could result in failure of the gear unit and /
or damage to the equipment onto which it is being installed.
Short and long term storage instructions  have been in included in this Installation & Maintenance Guide.
General
All information contained in this document is subject to change without notice.
The right is reserved to make modifications to the product to meet manufacturing conditions and/or developments (for example in design or materials)
Copyright Renold Power Transmission Limited 2002. All rights reserved. Nothing containing in this publication shall constitute a part of any contract,
express or implied.

       RENOLD GEARS TEL + 44 [0] 1706 751000
       HOLROYD GEAR WORKS FAX + 44 [0] 1706 751001
       MILNROW eMAIL ;  sales@gears.renold.com
       ROCHDALE  OL16 3LS    ENGLAND WEB ;     www.renold.com
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1.          UNIT DESIGNATION CODE

If further information of after sales service is required, please have the following information at hand.

- Order No.
- Unit Designation Code

Examples

SPEED REDUCER OR REDUCTION GEAR UNIT TYPE
WM4. 10. UA. M.
WM4 Wormgear unit size 4 (6 sizes - 4, 5, 6, 7, 8 & 9)
10 Ratio
UA Hand of assembly (see Appendix A)
M Metric shaft and bore size

MOTORISED UNIT TYPE
MWM4. 10. WA. 5.5. 4. 132. M
MWM4 Motorised unit size 4 (6 sizes - 4, 5, 6, 7, 8 & 9)
10 Ratio
5.5 Motor power (kw)
4 Motor speed i.e. 4 pole / 6 pole
132 Motor IEC frame size
M Metric shaft and bore size

2. GENERAL INFORMATION

The WM Series of gear units comprises of six sizes ranging from 4.0" to 9.0" centres.  The units can be
supplied either as reduction gears, geared motors, or as motor ready gear units for individual customers to
fit their own motors. Rated up to 12000Nm in a ratio range from 5:1 up to 70:1, WM Series offers a wide
selection of mounting options and accessories to suit a wide and diverse market.

The instructions which follow are to help you achieve the recommended installation procedure, ensuring
optimum performance, satisfaction and life from your Renold Gears WM Series gear unit.

Prior to despatch, all units are tested and checked to ensure that they comply with the highest standards
required by our company. Also, a great deal of care is taken in the quality of packing and transport
arrangements, ensuring that the unit reaches its final destination in its original condition.

Renold Gears hopes that the supplied unit will fully meet your expectations.

3. WEATHER PROTECTION

All WM gear units are protected to a standard capable of withstanding normal weather conditions.

Where it is probable that the unit will be subjected to adverse weather conditions, or where it is to be left
inactive for a long period of time, our sales team should be notified when the order is placed so that the
unit can be provided with the appropriate protection.
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4. PRE-INSTALLATION

4.1 PLUG POSITIONS

WM Series gear units are fitted with oil breather, oil level and drain plugs. The units are designed for
mounting in any of the positions shown in Appendix A. Using the diagrams provided, ensure that the
plugs are in the correct position for the intended mounting position.

If required, a breather containing a filter can be ordered, for use where conditions could lead to dirt or
water penetration of the breather.

4.2 FIXING SURFACES

Before starting to install the WM gear unit, any areas which are used to locate or have fittings attached to
them, must be cleaned to remove any dirt, paint or grease which may be present. The same precautions
must be taken with any other equipment being assembled. Cleansing the mating faces of the gear unit and
its fitting area will ensure that the unit sits flat on the mounting area. This will in turn aid the necessary
alignment of the gear unit.

5. INSTALLATION

NOTE: Units are supplied without oil.

5.1 MOTOR READY GEAR UNITS

Units which have been supplied “motor ready” require the fitting of the relevant motor by the customer.
When fitting motors to the mounting face on a motor ready unit, use the following procedure:-

I. Ensure that both mating faces are clean and free from dirt, grease and paint. The faces should also be
checked for flatness and damage.

II. Attach the motor to the sub-assembly using the relevant size of screws and tighten to the correct
torque.

5.2 FITTING OF COMPONENTS ONTO INPUT/OUTPUT SHAFTS

Components which are to be fitted to either the input or output shaft of the gear unit (e.g. couplings,
pulleys, sprockets, etc.) may be fitted using one of the following methods.

NOTE: Do not strike the component onto the shaft with a mallet, as this could damage the support
bearings.

• The component can be heated using an appropriate method, expanding the bore. The part can then be
dropped, lightly tapped, or jacked onto the shaft, depending on the fit of the item.

• The component may be applied to the shaft using a screw jack method which locates in the tapped hole
situated in the end of the shaft. Please refer to Appendix B for the tapped hole dimensions relative to
the size of shaft.

NOTE: Gear units supplied for the American market will have shaft diameters to a nominal imperial
size. A tapped hole will not be present in the end of the shaft.
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5.3 UNIT LOCATION REQUIREMENTS

Foot / Flange Mounted Gear Units

The gear unit and other drive components should be rigidly mounted onto firm and preferably flat
foundations. This prevents any movement and vibration which may affect the alignment of the shafts,
couplings, pulleys, etc.

If required, suitable baseplates to incorporate the unit can be supplied by Renold Gears.

Shaft Mounted Gear Units

The shaft onto which the gear unit is to be fitted must be a close sliding fit into the sleeve of the gear unit.
The key in the mating shaft must be a good side fit and of sufficient length to present a full face to the
keyway in the sleeve over the length of the locating bore.

5.4 FITTING GEAR UNIT TO CUSTOMER’S EQUIPMENT

When fitting a WM gear unit to its allocated position using a flange/skirt or the gear case feet, use
hexagon head screws/bolts complying to ISO grade 8.8 as a minimum, and tighten to the relevant torque
(shown below)

5.5 CONNECTING THE MOTOR SUPPLY

Mains Connection

Motor connection to the mains supply should be carried out by a competent, fully qualified electrician.
The current rating of the motor is located on the motor identification plate.

NOTE: The correct sizing of cables to electrical regulations is essential.

Motor

Where units are supplied with motors, connection to the motor terminal box should be carried out using
the circuit diagrams contained in Appendix C.

Motors which are supplied or requested by the customer which are non-standard to the gear unit, should
have the relevant circuit diagrams provided with them.

Motor With Brake

For brake motors, please refer to the circuit diagrams which will be supplied with the motorised gear unit.

NOMINAL DIA TIGHTENING TORQUE
                       M6                   11.7 Nm
                       M8                      28 Nm

M10                      56 Nm
M12                      98 Nm
M16                    244 Nm
M20                    476 Nm
M24                    822 Nm
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5.6 INSTALLING FOOT MOUNTED GEAR UNITS

NOTE: Before commencing installation, ensure that all pre-installation tasks in Section 4 have been
executed.

The following instructions are the recommended procedures for the fitting and location of foot mounted
WM Series gear units. Standard WM units are free standing gearboxes. If required, they can be supplied
with a suitable baseplate provided that is requirement is stipulated on the purchase order.

I. Firstly, ensure that the foundation where the unit is to be positioned is suitable (as stated in Section
5.3) and is not distorted.

II. Position the unit in its allocated position (preferably on the same foundation/baseplate as the driven
unit). Secure unit to the foundation using the relevant size and grade of bolts. Tighten the bolts
slightly.

III. Align the unit using an appropriate technique. (Refer to Appendix D.) When alignment is complete,
tighten feet bolts to the appropriate torque for that particular size of bolt (Section 5.4) and re-check
unit alignment.

IV. The unit should now be filled with a recommended lubricant to the correct level, as described in
Section 6.4

V. Secure protective guarding around the equipment in accordance with the relevant standards.

WARNING: All rotating equipment must be provided with suitable guarding before running, or
injury may result.

VI.Finally connect the motor to the power supply (Section 5.5) ensuring that the correct direction of
rotation is achieved.

5.7 INSTALLING FLANGE MOUNTED GEAR UNITS

NOTE: Before commencing installation, ensure that all pre-installation tasks in Section 4 have been
executed.

The following instructions are the recommended procedures for the fitting and location of flange mounted
WM Series gear units.

I. Firstly, ensure that the foundation where the unit is to be positioned is suitable (as stated in Section
5.3) and is not distorted.

II. Locate the unit in the appropriate mounting position.

III. Secure the unit to the mounting face using the appropriate size and grade of bolts and tighten to the
correct torque (Section 5.4).

IV. The unit should now be filled with a recommended lubricant to the correct level, as described in
Section 6.4

V. Secure protective guarding around the equipment in accordance with the relevant standards.

WARNING: All rotating equipment must be provided with suitable guarding before running, or
 injury may result.
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VI. Finally connect the motor to the power supply (Section 5.5) ensuring that the correct direction of
rotation is achieved.

5.8 INSTALLING SHAFT MOUNTED GEAR UNITS (TURNBUCKLE
RESTRAINT)

NOTE: Before commencing installation, ensure that all pre-installation tasks in Section 4 have been
executed.

For instances where the customer is to supply the torque restraint, it must be ensured that a substantial
clearance is provided for the fixing member, to allow for eccentricity of the drive shaft and bearings.

The following instructions are the recommended procedures for the fitting and location of shaft mounted
WM Series gear units.

I. Firstly, ensure that the shaft onto which the unit is to be mounted is suitable (as stated in Section 5.3)
and is running true.

II. Fit the required key into the shaft and coat both the shaft and key with anti- scuffing paste.

III. Locate and secure the unit onto the mounting shaft using the most appropriate method available.
Attempt to position the unit as close to the support bearing on the driven unit as possible.

IV. Fit the torque arm to the unit using the most appropriate foot hole to achieve a position relative to the
output shaft as shown in the example below.

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 39 of 700



WM Series
Gears

INSTALLATION & MAINTENANCE GUIDE

9

V. Attach the unit to a stable foundation using the foot bracket of the torque arm. Attempt to locate the
foot bracket so that the torque arm will be at approximately right angles to the centre line created
through the driven shaft and the torque arm pivot pin (as shown on the previous page). This angle may
vary up to a maximum of 30o in either direction where necessary.

NOTE: The torque arm should be in tension rather than in compression whilst the gear unit is running
and should be fitted on the opposite side if the direction of rotation is opposite from that shown
in the diagram. For reversible and/or heavy duty drives, it is recommended to use two torque
arms in tension in the opposite direction.

VI. The unit should now be filled with a recommended lubricant to the correct level, as described in
Section 6.4

VII. Secure protective guarding around the equipment in accordance with the relevant standards.

WARNING: All rotating equipment must be provided with suitable guarding before running, or
injury may result.

VIII. Finally connect the motor to the power supply (Section 5.5) ensuring that the correct direction of
rotation is achieved.
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5.9 SHRINK-DISC INSTALLATION, REMOVAL AND MAINTENANCE

Shrink-discs are delivered in a ready-to-install condition. Only the larger and heavier shrink-discs should
be dismantled for easier installation.

NOTE: Shrink-discs have stickers with different tightening torques. Those which are not valid in the
specified case must be removed.

Installation

I. The contact area for the shrink-disc on the hub extension has to be cleaned.

II. Remove transportation spacers (if provided) located between the front and rear thrust rings.

NOTE: Do not tighten screws before the shrink-disc is positioned on the hollow wheelshaft of the gear
unit.  Also, once the shrink-disc has been positioned on the hollow wheelshaft, do not tighten the
screws before the gear unit is fitted to the customer’s shaft. Otherwise deformations may occur.

III. Fit shrink-disc onto hollow outputshaft of the gear unit.

IV. Mount the gear unit onto customer’s solid shaft. To facilitate easy mounting, the contact surfaces of
the hollow outputshaft bore on the gear unit and the customer’s solid shaft may be lightly oiled.

NOTE: Do not use lubricants consisting of Molybdenum Disulphide (MoS2)

V. Both thrust rings should be squarely positioned relative to the customer’s shaft. This is done by
lightly tightening the locking screws until the thrust rings move into position.

VI. Using a torque wrench, equally tighten all of the locking screws one after another in a clockwise
direction (not in a diametrically opposite sequence), by approximately ¼ to ½ a turn until the
specified tightening torque is reached. (Refer to shrink-disc suppliers data sheets for torque values.)
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VII. Restrain the gear unit by one of the methods described in Sections 5.8 or 5.9.

Removal

I. Loosen the locking screws in a clockwise direction in several stages using approximately ¼ turns to
avoid tilting of the thrust rings.

WARNING: Under no circumstances should the locking screws be taken out of the threads, as due
to pre-tensioning the shrink disc could jump apart.

II. Remove the gear unit from the customer’s solid shaft.

III. The shrink-disc can now be removed from the gear unit hollow outputshaft.

Cleaning and Re-lubrication

An installed shrink-disc is maintenance free. Before reinstalling after prolonged use, the shrink-disc
should be dismantled and thoroughly cleaned.

The cones have been lubricated with greases containing MoS2 (e.g. Molykote G Rapid). If the tapered
working surfaces are not damaged, they must be re-lubricated with Molykote BR 2. The locking screws
(particularly the threads and contact areas for the heads) have to be lubricated with Molykote BR 2.

5.10 INSTALLING GEAR UNITS FITTED WITH THE SPRAG BACKSTOP
FEATURE

The following procedures are recommended for the installation of units fitted with a sprag backstop
assembly.

I. Before installation has commenced the motor should be:-
a) Separated from the unit.
b) Connected to the power supply (Section 5.5)
c) Checked for correct direction of rotation.

II. Ensure that the gear unit input shaft will rotate in the same direction as the motor.

III. Re-connect the motor to the unit following the procedures described in Section 5.1.

IV. Follow the installation procedures for the relevant gear unit (Sections 5.6 - 5.9)

NOTE: It is extremely important that motor shaft rotates in the same direction as the input shaft of the
gear unit. The sprag backstop is designed to prevent the input shaft from rotating in the opposite
direction.  Therefore, if the motor was incorrectly wired, it could result in damage to the geared
motor e.g. the motor could burn out.
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WM Series Single Reduction Worm Oil Quantities

Shaft Mounted * WMSMGear
Size

Underdriven
WMU

Overdriven
WMO

Vertical
WMV

Agitator
WMA A B C

WM4 2.3 2.4 2.7 2.7 2.3 3.0 2.4
WM5 3.3 3.4 4.7 4.7 3.3 4.7 3.4
WM6 4.5 5.4 7.1 7.1 4.5 7.4 5.4
WM7 7.0 9.5 11.0 11.0 7.0 12.0 9.5
WM8 7.7 11.2 14.3 14.3 7.7 15.0 11.2
WM9 11.2 15.9 20.4 20.4 11.2 20.0 15.9

All oil quantities are approximate and are shown in litres.
Figures shown above are nominal quantities only.  May vary with ratio.

* Shaft Mounted Unit - WMSM

6. LUBRICATION

NOTE: Units are supplied without oil unless requested when the order for the gear unit is placed.

6.1 GEAR UNIT LUBRICATION REQUIREMENTS

If an initial first filling of oil is required to be supplied alongside the gear unit, Renold Gears will supply
the recommended lubricant in the correct quantity for the mounting position. The lubricant will be
supplied in oil containers separate to the gear unit.

Where the first filling of oil is to be carried out by the customer, a recommended grade of lubricant should
be used. (Refer to Appendix E.) Use the tables on the next page as a guide to the quantity of lubricant
required dependant upon the gear units mounting position and application.

6.2 LUBRICATION QUANTITIES

Use the tables below as a guide to the quantity of lubricant required dependant upon the gear units
mounting position and application.

NOTE: The values given in the above table are a rough guide to the lubricant quantities required for the
relevant mounting position (Appendix A). These quantities vary between ratios, some requiring
more or less than others.
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6.3 RECOMMENDED LUBRICANTS

A list of the approved lubricants is included in Appendix E of this manual.

6.4 APPLYING LUBRICATION TO THE GEAR UNIT

NOTE: Care should be taken to avoid overfilling the gear unit.

When the gear unit has been installed, the unit must be filled with oil before running, using the following
procedures:-

I. Refer to the table in Appendix E to find a recommended lubricant type for the gear unit.

II. Refer to the table in Section 6.2 for a guide to the quantity of lubricant which will be necessary for the
filling process.

III. Remove the filler/breather and oil level plugs from the gear unit. (See Appendix A for plug
identification for the relevant mounting position.)

IV.Fill the unit using the filler/breather plug opening until the lubricant is at the same height as the bottom
of the threads or overflowing at the oil level aperture.

V. Wait for a full minute to ensure that the lubricant level is static, and if necessary top up to the required
level.

VI.When the lubricant has settled at the correct level, replace and secure both the oil level and oil
breather/filler plugs.

6.5 DRAINING LUBRICATION FROM THE GEAR UNIT

NOTE: Do not run the unit without lubrication.

WARNING: Do not drain lubrication out of the gear unit immediately after running. Oil
temperatures can typically reach 90o C and higher. Allow the lubricant to cool to
ambient temperature before draining, to minimise the risk of injury.

I. Ensure that the gearing is stationary.

II. Place a suitable container underneath the drain plug of the unit.

III. Remove the oil filler/breather plug from the gear unit.

IV.Remove the oil drain plug from the gear unit.

V. When the unit is fully drained of lubricant, replace and secure the oil drain plug.

VI.Refill the gear unit using the technique described in Section 6.4

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 44 of 700



WM Series
Gears

INSTALLATION & MAINTENANCE GUIDE

14

7. RUNNING-IN OF GEAR UNITS

Prior to despatch, all units are subjected to a short running-in period. However, many hours of running
under full load are required for the unit to attain its maximum efficiency.

Where necessary, the gear unit may be put to work immediately; but where possible it is advantageous,
with regards to the overall life of the gear unit, for the gearbox to be run in under gradually increasing
loads, until full load is attained after a period between approximately 20 to 40 hours.

Reasonable precautions should be taken to assure that overloads do not occur during the early stages of
running the gear unit.

8. GEAR UNIT ROUTINE MAINTENANCE

8.1 PERIODIC INSTRUCTIONS

The main inspections which are required for the gear unit are as follows:-

I. The oil level in the unit should be checked weekly. To avoid false readings the level should be
checked with the gears stationary. When necessary, top up to the required level, using the same
lubricant that is already being used in the unit. Refer to Section 6.4 for the correct filling and topping
up procedure.

II. The filler/breather plug must be examined at least once a month to ensure that the breather hole is free
from dirt or grease. Clean if required.

III. Check for any lubricant leaking from the unit. Leakage from any of the plugs in the unit can be solved
by removing the plug (drain the unit if necessary), add a suitable sealing medium to the threads of the
plug, and re-fit the plug to the gear unit. If leaking is apparent from any other location, please note the
position and contact your nearest outlet (Addresses are displayed on the back cover.)

8.2 RENEWING THE LUBRICANT

Note: A gear units first filling of lubrication should be changed after 200 hours to remove any loose
material produced during the bedding-in of the gears.

Subsequent oil changes will depend upon the working conditions, giving consideration both to the loading
of the gear unit and also to the environment where the unit is located. For example a dust laden
atmosphere would require frequent monitoring and oil changes. As a guide, it is recommended to change
the lubrication at 12 monthly intervals, under normal running conditions. Regular lubricant changes are
essential to maintain the efficiency of the gear unit.  If there is any doubt, then please contact your oil
supplier. All major suppliers of lubricants offer a free advisory service.

9. MOTOR ROUTINE MAINTENANCE

9.1 PERIODIC INSTRUCTIONS

Totally enclosed fan cooled three phase squirrel cage induction motors require very little maintenance.
Nevertheless, it is recommended to check the motor regularly in order to prevent a breakdown caused by
dust, moisture, vibration, too much or too little greasing. The following simple checks should help ensure
the longevity of the motor:-

I. The outer parts of the motor, especially the cooling ribs and cooling channels, have to be kept as clean
as possible in order not to obstruct the passage of air generated by the fan to allow of heat exchange.
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II. Motors which are not often run, should be started periodically to prevent moisture affecting the
windings in the long term.

III. Due to vibration, the bolts fastening the motor to the gear unit should be examined to ensure that they
have not worked loose.

9.2 MOTOR LUBRICATION

Motors which have been supplied by Renold Gears will have been pre-filled with a high quality Lithium-
based grease. For re-greasing, it is recommended to use Shell Alvania R3 or an equivalent.

Motor sizes D80 to D132 are provided with shielded/sealed bearings, which have been pre-filled and
greased-for-life by the bearing manufacturer. Motors with sealed bearings and no re-lubrication system
require no maintenance apart from noise and temperature checks and the checks stated in Section 9.1.

Motors with frame sizes in the range of D160 up to D225 are provided with open bearings which have
been filled up to 2/3 with grease. The end shields are provided with bearing covers where the grease
compartments are filled up to 1/3 with grease.

9.3 GREASING INTERVAL

The term “greasing interval” means the number of working hours after which the bearing lubricant has to
be replaced.

Electric motors have such a wide application range that they must have the ability to cope with many
adverse conditions such as dust, moisture, vibration, temperature, chemicals, etc. The mounting position
and loading of the gear unit/driven machine must also be taken into consideration. Generally, it can be
stated that the lubrication life is a product of time, speed and bearing size. Due to the impact of all these
factors, it is practically impossible to determine any exact values which are valid under all circumstances.
Nevertheless, the following can be used as a rough guide.

Under normal circumstances, the grease needs to be renewed between 15,000 to 25,000 running hours or
after every 5 years whichever is soonest. If the motor speed is above 1500 r.p.m., then it is recommended
to halve these values.

A chemically aggressive environment, extreme moistness, strong vibrations, and high or low ambient
temperatures are not considered as normal circumstances and such conditions must be taken into account.

The following chart and graph shows the bearing type for each motor frame size and the greasing interval
for bearings under normal circumstances. The indicated greasing interval values are valid for a bearing
temperature of 70o C. At higher temperatures, the greasing interval will decrease.

Bearing Type and Bearing Inside Diameter

Frame Type of Bearing Bearing
Size Driven End Non-Driven End Inside Diameter (mm)

D80 6204 ZZ / 6204 ZZ C3 6204 ZZ / 6203 ZZ C3 20/20/20/17
D90 6205 ZZ / 6205 ZZ C3 6205 ZZ / 6204 ZZ C3 25/25/25/20

D100 6206 ZZ / 6206 ZZ C3 6206 ZZ / 6206 ZZ C3 30/30/30/30
D112 6306 ZZ / 6206 ZZ C3 6306 ZZ / 6206 ZZ C3 30/30/30/30
D132 6308 ZZ / 6208 ZZ C3 6308 ZZ / 6208 ZZ C3 40/40/40/40
D160 6309 6309 45/45
D180 6311 6311 55/55
D200 6312 6312 60/60
D225 6313 6313 65/65
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10. STORING THE GEAR UNIT

Gear units which are to be stored or left inactive for long periods of time should be adequately protected,
particularly those units situated on exposed sites and/or operating in corrosive or salty atmospheres.

The following precautions will generally be adequate for protecting the unit, but advice concerning the
protection of particular units can be given if required.

10.1 SHORT TERM STORAGE (UP TO 12 MONTHS)

I. The location should be free from vibration, otherwise brinelling could take place, particularly between
bearing rolling elements and raceways, leading to noisy operation and early failure in service.
Wherever possible, the shafts of the unit should be rotated at least once a week, by hand if necessary,
to prevent brinelling.

II. All external finish machined and unprotected surfaces should be spray coated with a anti-corrosion
rust inhibitor.

III. After spraying, all shafts should be wrapped in anti-corrosion rust inhibitor paper.

IV.Where the unit is empty of oil, spray the gearcase interior with rust preventative oil, which is
compatible with the recommended lubricant.

V. Where the unit is filled with oil, operate at full speed once per month for not less than 10 minutes, to
ensure that all of the internal components receive a liberal coating of oil.

10.2 LONG TERM STORAGE (FROM 12 MONTHS UP TO 2 YEARS)

I. The location should be free from vibration, otherwise brinelling could take place, particularly between
bearing rolling elements and raceways, leading to noisy operation and early failure in service.
Wherever possible, the shafts of the unit should be rotated at least once a week, by hand if necessary,
to prevent brinelling.

II. Apply Denso paste and tape to all external finish machined and unprotected surfaces, including shaft
extensions, ensuring full coverage to lip of oilseal.

III. Completely fill the unit with oil, ensuring complete submersion of all internal components. When the
unit is returned to service, drain and refill with new lubricant to the correct level (Sections 6.4 & 6.5).

Gear units can be prepared by Renold Gears for long term storage provided that this requirement is
stipulated on the order before delivery. Gear units will not be filled with oil, therefore the interior of the
unit would be sprayed with rust preventative oil.

11. SPARE PARTS

Information relating to spare parts can be obtained from the distributor of the unit.
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Appendix A

WM SERIES SINGLE REDUCTION WORM GEAR UNIT MOUNTING CODES
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Appendix A

PLUG IDENTIFICATION

There are three different types of plugs on the WM Series gear units. These being filler/breather plugs, oil
level plugs and drain plugs. The customer should familiarise themselves with the positions of the plugs for
the applicable mounting position of the gear unit. This information will be required prior to installation
and when filling the gear unit with lubricant.

The positions of the plugs for the various mounting positions can be found on the previous pages of this
appendix.

NOTE: For input speeds below 960rpm, please consult Renold Gears Technical Department for the
recommended oil level.

WM SERIES SINGLE REDUCTION WORM GEAR UNIT PLUG POSITIONS
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SHAFT END TAPPED HOLE DETAIL

Appendix B
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Appendix C

MOTOR CIRCUIT DIAGRAMS

The following motor circuit diagrams are relevant for WM Series gear units supplied with our standard
motors already fitted. For motor ready gear units, please refer to the motor supplier’s installation and
maintenance instructions for that particular motor.

Standard motors are provided with a terminal box, which contains six connections, to which six leads
from the winding are connected either in a delta connection, or in a star connection by means of metallic
connection links.

Usually, two voltages will be displayed on the rating plate of the motor. This means that the motor can be
connected to a circuit which has one of these voltages. If the mains voltage corresponds to the lowest
indicated voltage shown on the rating plate, then the motor winding has to be connected as a Delta
connection (refer to C.1). However, if the mains supply has a voltage equalling the highest indicated
voltage as shown on the rating plate, then the motor must be connected as a Star connection (refer to C.2).
For example, a motor with 230/400V indicated on its rating plate, is suited either to a circuit with a
voltage of 230V with the winding connected in a Delta connection; or on a circuit with a voltage of 400V
with the winding connected in a Star connection.

For pole change motors (for two or more speeds) and brake motors, please refer to the wiring connection
diagram which will be sent with the motorised gear unit.

WARNING: Electrical connections should only be carried out by a fully qualified electrician.

C.1 Delta Connection Procedure

To complete a Delta connection:

I. Link W2-U1, U2-V1 and V2-W1 using the metallic strips provided.

II. Connect Line 1 (L1) to U1, Line 2 (L2) to V1 and Line 3 (L3) to W1.

III. Connect the Earth wire to the separate terminal supplied.

IV.Turn on the power supply and check the direction of rotation.

V. If the direction of rotation is incorrect, swap over any two of the “line - in” wires. For example, Line 1
(L1) to V1 and Line 2 (L2) to U1, etc.
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Appendix C

C.2 Star Connection Procedure

To complete a Star connection:

I. Link W2, U2 and V2 together using the metallic strips provided.

II. Connect Line 1 (L1) to U1, Line 2 (L2) to V1 and Line 3 (L3) to W1.

III. Connect the Earth wire to the separate terminal supplied.

IV.Turn on the power supply and check the direction of rotation.

V. If the direction of rotation is incorrect, swap over any two of the “line - in” wires. For example, Line 1
(L1) to V1 and Line 2 (L2) to U1, etc.

C.3 Star-Delta Connection Procedure

If the motor is to be used with a Star-Delta starter, then the motor is only to be used with a mains supply
which is equal to the Delta voltage as shown on the rating plate. In this case the metallic connection strips
inside the terminal box have to be removed before the motor is connected; the Star and Delta connection
will be made successively in the starter as the motor is started and approaches its operating speed/power
output. Please refer to the wiring diagrams sent with the motor for wiring connections.
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UNIT ALIGNMENT

When coupling the gear unit to a mating shaft, the coupling halves should be correctly aligned to ensure
optimum life and performance.
The irregularities which can occur in the coupling process fall into one of two categories:-
Angularity, i.e. the coupling faces do not run parallel to each other (Fig. 1)
Eccentricity, i.e. the coupling halves do not run concentric to each other (Fig. 2)
A combination of both defects is also possible.

Fig.1 Fig.2

When correcting any defects in coupling alignment, the errors of angularity should be checked and
rectified before correcting any errors of eccentricity.

D.1 Angularity Errors

Angularity errors should be checked for in the following manner.

I. Obtain a slip block which is marginally smaller than the gap between the two coupling halves. Mark a
datum point on both coupling halves.

II. Position the datum mark in Position A as shown on the diagram below. By using feeler gauges and the
slip block, measure and record the gap between the two coupling halves at Position A.

III. Rotate the coupling until the datum mark is in Position B. Again, measure and record the gap, but this
time at Position B.

IV.The difference between the two values will give the error in alignment in the vertical plane measured
over a length of shaft equal to the outside diameter of the coupling. This value can be used to calculate
the correction in height that the connected motor or machine requires to eliminate the error.

V. Repeat the process for each side of the coupling (Positions C & D). Similarly, the difference between
the values will give an error in alignment in the horizontal plane, and can be corrected accordingly.

D.2 Eccentricity Errors

Eccentricity errors should be checked for in the following manner.

Appendix D
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I. Obtain a Dial Test Indicator (D.T.I) and a rigid clamp. Attach this to one of the coupling halves.

II. Place the D.T.I. in such a position that a sufficient `touch’ is achieved on the second coupling half.

III. Move the plunger into Position A, and adjust the indicator to read zero.

IV.Rotate the coupling half which is carrying the D.T.I. until Position B is reached. Observe and record
the fluctuation in dial reading. The amount of vertical correction required is equal to the difference in
readings.

V. Repeat the process for Positions C & D. Similarly, this will give the horizontal alignment errors, and
can be corrected accordingly.

Note: After alignment is completed, the unit should be allowed to run until normal operating
temperature has been reached. The unit should then be stopped and the alignment re-checked
and corrected if necessary.
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Appendix E

RECOMMENDED LUBRICANTS

When installed and before running, the unit should be filled with new lubricant to the correct level (see
Section 6.4)

A first filling of oil is available from Renold Gears at the time of supplying the unit. To ensure that the
correct grade and quantity of lubricant is obtained, we strongly recommend this service. This is a synthetic
type lubricant and must be used to obtain the maximum performance from the gear unit.

NOTE: The power ratings listed in the WM Series catalogue are those which the unit will produce only
when the preferred Renold lubricant is used.

There may be occasions where it is not practicable to obtain the preferred Renold lubricant. In these
circumstances only good quality oils should be used, such as those listed in the following tables. The use
of inferior or unsuitable products may cause rapid wear and possible damage to the gearbox. Some EP
additives such as Sulphur can attack Bronze, especially at operating temperatures above 80oC and should
therefore be avoided.

Gear unit oils can be categorised into three distinct types; mineral, Polyalphaolefin synthetics and
Polyglycol synthetics. Mineral oils tend to be cheaper, but have a lower life and reduce the efficiency of
the gearing. Polyalphaolefin synthetic oils are able to operate over a higher temperature range, improve
the efficiency of the gearing, produce higher gear ratings and have a longer life. The use of Polyglycol
synthetic oils are not recommended without prior discussion with Renold, as special paints and seals are
required.

Polyalphaolefin synthetic oils are the preferred choice in Renold Gears gear units. Where necessary,
mineral oils can be used as the lubrication medium for the WM Series range; but the consequence will be
a reduction in power capacity and efficiency, which will result in an increase in thermal output. If the
intention is to use a mineral oil, please contact Renold Gears who will be pleased to advise.

The tables list oils with three viscosity ranges (light, medium and heavy). The correct choice depends
upon the application, operating speed, load and temperature. Operating speed and temperature can often
be the determining factors, as they have the greatest effect on the operating viscosity.

The correct choice of oil and grade is essential to obtain the best performance and life from the gear unit.
Using too heavy a grade than required will result in reduced efficiency; whilst using too light a grade of
oil will result in premature wear. If in doubt, ask Renold Gears Technical Department.

If the gear unit is operating below the catalogue rating at a temperature below 60oC, then a light grade oil
should be used. Medium grade oils should be used when operating up to the catalogue rating with
temperatures up to 100oC. Heavy grade oils should be used at temperatures in excess of 100oC under
heavy loading. However, if the unit is operating at gear rubbing speeds below 2.5 metres/sec (500 ft/min),
then the next higher grade should be used than that which would normally be selected.

If required, a list of recommended food grade oils is available on request.
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E.1 SINGLE REDUCTION WORM GEARBOXES (WM TYPE)

MINERAL OILS

LUBRICANT LIGHT
GRADE        TEMP °c

MEDIUM
GRADE        TEMP °c

HEAVY
GRADE        TEMP °c

MOBIL GEAR 630 -13 to 90 632 -13 to 90 634 -1 to 90
MOBIL DTE BB -7 to 90 AA 2 to 90 HH 2 to 90
CASTROL ALPHA ZN 220 -9 to 120 320 -9 to 120 460 -9 to 120
CASTROL APLHAMAX 220 -24 to 80 320 -18 to 80 460 -15 to 80
SHELL VITREA 220 -24 to 120 320 -18 to 120 460 -15 to 120
SHELL  OMALA 220 -9 to 80 320 -9 to 80 460 -9 to 80
ESSO TERESSO 220 -18 to 120 320 -12 to 120 460 -9 to 120
ESSO SPARTAN EP 220 -30 to 80 320 -27 to 80 460 -18 to 80
KLUBER GEM 220 -18 to 100 320 0 to 100 460 0 to 100

POLYALPHAOLEFIN SYNTHETIC OILS

LUBRICANT LIGHT
GRADE        TEMP °c

MEDIUM
GRADE        TEMP °c

HEAVY
GRADE        TEMP °c

MOBIL GEAR SHC 630 -42 to 160 632 -42 to 160 634 -39 to 160
CASTROL ALPHA T 220 -36 to 80 320 -33 to 80 460 -33 to 80
SHELL OMALA RL 220 -40 to 80 320 -40 to 80 460 -40 to 80
ESSO TERESSO SHP 220 -42 to 150 320 -36 to 150 460 -30 to 150
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IMPORTANT INFORMATION YOU MUST READ

Product Safety Information of ����Gear Products

Important Notes
Always isolate the power source from the drive or the equipment.
Always wear protective clothing, safety glasses, hats, gloves, ear protectors and safety shoes as warranted by the circumstances.
Always ensure tools are in good working condition and use as directed by the manufacturer.
Loosen all tension devices.
Ensure that the correct lubrication is used prior to commissioning.

Customers are reminded that when purchasing any technical product for use at work (or otherwise), any additional or up-to-date information
and guidance, which it has not been possible to include in the publication, should be obtained from your local sales office in relation to the
suitability and the safety and proper use of the product.

All relevant information and guidance must be passed on by you to the person engaged in, or likely to be affected by or responsible for the
use of the product.

Potential Hazards
There are a number of hazards that must be avoided when installing, maintaining and repairing Renold Gear units. The following are
suggested safety guides when undertaking any of the above.
Hot surfaces and lubricants.
After prolonged running, a gear unit can generate high temperatures and can create surface temperatures that could burn the skin.
Do not drain the oil from a gear unit that has been run for a prolonged period because the oil will be hot and could burn the skin. Allow the oil to cool,
prior to draining.
Fire and Explosions.
A gear unit creates an oil mist or vapour internally after prolonged running and can be a fire and explosion risk if a naked flame is in close proximity.
Allow the unit to cool prior to opening the unit.
Flames or high running temperatures can burn or melt rubber compounds and melt plastic compounds and produce dangerous fumes. These  compounds
should be avoided until cool and then handled with protective gloves.
Guards
All rotating parts must be guarded with suitable guards, secured to the gear unit or machine frame.
Lifting
Lifting lugs or lifting points to suit eyebolts are provided on all Renold gear units. These must be used at all times.
Noise
Gear units run at high speed can create noise levels damaging to hearing. Ear protectors should be worn if  there is a possibility of prolonged exposure to
these conditions.
Lubrication.
The Installation & Maintenance Guide include the various types and quantities/ types of oils to be used in Renold gear units. These must be followed at
all times.
Electrical Equipment
Follow all associated manufacturers instructions and always isolate all electrical equipment prior to carrying out any work.
Holdback/ Backstops
Failure of a backstop when fitted to the gear unit could result in personnel injury and machine damage. Secondary back-up systems must be provided.
Installation Maintenance and Storage.
Full Installation & Maintenance instructions are included in this document. Failure to follow the instructions could result in failure of the gear unit and /
or damage to the equipment onto which it is being installed.
Short and long term storage instructions  have been in included in this Installation & Maintenance Guide.
General
All information contained in this document is subject to change without notice.
The right is reserved to make modifications to the product to meet manufacturing conditions and/or developments (for example in design or materials)
Copyright Renold Power Transmission Limited 2002. All rights reserved. Nothing containing in this publication shall constitute a part of any contract,
express or implied.

       RENOLD GEARS TEL + 44 [0] 1706 751000
       HOLROYD GEAR WORKS FAX + 44 [0] 1706 751001
       MILNROW eMAIL ;  sales@gears.renold.com
       ROCHDALE  OL16 3LS    ENGLAND WEB ;     www.renold.com
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WORLDWIDE SALES AND SERVICES

RENOLD Gears
Holroyd Gear Works

Station Road
Milnrow

Rochdale
Lancashire, OL16 3LS

England

TEL: +44 (0) 1706 751000
FAX: +44 (0) 1706 751001
EMAIL: sales@gears.renold.com
WEB: www.renold.com

AUSTRALIA
Renold Australia Proprietary Ltd
TEL: +61 (0) 3 9262 3333
FAX: +61 (0) 3 9561 8561
EMAIL: melcag@renold.com.au

AUSTRIA
Renold GmbH
TEL: +43 (0) 1 3303484 0
FAX: +43 (0) 1 3303484 5

BELGIUM
Renold Continental Ltd.
TEL: +32 (0) 2 2011262
FAX: +32 (0) 2 2032210
EMAIL: info@renold.be

CANADA
Renold Canada Ltd.
TOLL FREE: 1-800-265-9970
TEL: +1 519 756 6118
FAX: +1 519 756 1767
EMAIL: inquiry@renoldcanada.com

CHINA
Renold Transmission
TEL: +86 10 65817522
FAX: +86 10 65810336
EMAIL:
renoldcn@public3.bta.net.cn

CZECH REPUBLIC
Renold GesmbH
TEL: +42 67 7211074
FAX: +42 67 7211074

DENMARK
Renold A/S
TEL: +45 43 452611
FAX: +45 43 456592
EMAIL: renold@post9.tele.dk

FRANCE
Renold Reducteurs
TEL: +33 (0) 320 16 29 29
FAX: +33 (0) 320 16 29 03

GERMANY
Arnold & Stolzenberg
TEL: +49 (0) 5562 81248
FAX: +49 (0) 5562 81130
EMAIL: arnoldandstolzenberg@t-

online.de

HOLLAND
Renold Continental Ltd.
TEL: +31 (0) 20 614 6661
FAX: +31 (0) 20 614 6391
EMAIL: info@renold.nl

HUNGARY
Renold Gesmbh
TEL: +36 (0) 78 312483
FAX: +36 (0) 78 312483

KOREA
S.S. Corporation
TEL: 00-822-783-6829
FAX: 00-822-784-9322
EMAIL: sslcorp@chollian.net

MALAYSIA
Renold (Malaysia)
TEL: +603-5191 9880
FAX: +603-5191 9881
EMAIL: malaysia@renold.com

NEW ZEALAND
Renold New Zealand
TEL: +64 (0) 9 828 5018
FAX: +64 (0) 9 828 5019
EMAIL: aksales@renold.co.nz

SINGAPORE
Renold Transmission Ltd.
TEL: +65 6760 2422
FAX: +65 6760 1507
EMAIL:renold@mbox5.singnet.com.sg

SOUTH AFRICA
Renold Croft (Pty) Ltd.
TEL: +27 (0) 11 845 1535
FAX: +27 (0) 11 421 9289
EMAIL: renold@iafrica.com

SWEDEN
Renold Transmission AB
TEL: +46 (0) 8 623 0080
FAX: +46 (0) 8 623 0075
EMAIL: info@renold.se

SWITZERLAND
Renold (Switzerland) GmbH
TEL: +41 (0) 1 824 8484
FAX: +41 (0) 1 824 8411
EMAIL: info@renold-gmbh.ch

USA
Renold Power Transmission Corporation
TEL: +1 513 942 1000
FAX: +1 513 942 8500
EMAIL: information@renoldusa.com

Renold Inc
TEL: +1 716 326 3121
FAX: +1 716 326 6121
EMAIL: renold@cecomet.net
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IMPORTANT INFORMATION YOU MUST READ
Product Safety Information of  Gear Products

Important Notes
Always isolate the power source from the drive or the equipment.
Always wear protective clothing, safety glasses, hats, gloves, ear protectors and safety shoes as warranted by the circumstances.
Always ensure tools are in good working condition and use as directed by the manufacturer.
Loosen all tension devices.
Ensure that the correct lubrication is used prior to commissioning.

Customers are reminded that when purchasing any technical product for use at work (or otherwise), any additional or up-to-date information
and guidance, which it has not been possible to include in the publication, should be obtained from your local sales office in relation to the
suitability and the safety and proper use of the product.

All relevant information and guidance must be passed on by you to the person engaged in, or likely to be affected by or responsible for the
use of the product.

Potential Hazards
There are a number of hazards that must be avoided when installing, maintaining and repairing Renold Gear units. The following are
suggested safety guides when undertaking any of the above.
Hot surfaces and lubricants.
After prolonged running, a gear unit can generate high temperatures and can create surface temperatures that could burn the skin.
Do not drain the oil from a gear unit that has been run for a prolonged period because the oil will be hot and could burn the skin. Allow the oil to cool,
prior to draining.
Fire and Explosions.
A gear unit creates an oil mist or vapour internally after prolonged running and can be a fire and explosion risk if a naked flame is in close proximity.
Allow the unit to cool prior to opening the unit.
Flames or high running temperatures can burn or melt rubber compounds and melt plastic compounds and produce dangerous fumes. These  compounds
should be avoided until cool and then handled with protective gloves.
Guards
All rotating parts must be guarded with suitable guards, secured to the gear unit or machine frame.
Lifting
Lifting lugs or lifting points to suit eyebolts are provided on all Renold gear units. These must be used at all times.
Noise
Gear units run at high speed can create noise levels damaging to hearing. Ear protectors should be worn if  there is a possibility of prolonged exposure to
these conditions.
Lubrication.
The Installation & Maintenance Guide include the various types and quantities/ types of oils to be used in Renold gear units. These must be followed at
all times.
Electrical Equipment
Follow all associated manufacturers instructions and always isolate all electrical equipment prior to carrying out any work.
Holdback/ Backstops
Failure of a backstop when fitted to the gear unit could result in personnel injury and machine damage. Secondary back-up systems must be provided.
Installation Maintenance and Storage.
Full Installation & Maintenance instructions are included in this document. Failure to follow the instructions could result in failure of the gear unit and /
or damage to the equipment onto which it is being installed.
General
Short and long term storage instructions  have been in included in this Installation & Maintenance Guide.
All information contained in this document is subject to change without notice.
The right is reserved to make modifications to the product to meet manufacturing conditions and/or developments (for example in design or materials)
Copyright Renold Power Transmission Limited 2002. All rights reserved. Nothing containing in this publication shall constitute a part of any
contract, express or implied.

 RENOLD GEARS TEL + 44 [0] 1706 751000
HOLROYD GEAR WORKS FAX + 44 [0] 1706 751001
MILNROW eMAIL ;  sales@gears.renold.com
ROCHDALE  OL16 3LS    ENGLAND WEB ;     www.renold.com

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 61 of 700



jPM Series
Gears

INSTALLATION & MAINTENANCE GUIDE

3

CONTENTS

Section Description Page No.

1. Unit Designation Code………………………………………………    4
2. General Information………………………………………………… 4
3. Weather Protection…………………………………………………. 4
4. Pre-Installation………………………………………………………    5

4.1 Plug Positions
4.2 Fixing Surfaces

5. Installation…………………………………………………………... 5
5.1 Fitting Of Components Onto Input/Output Shafts
5.2 Unit Location Requirements
5.3 Fitting Gear Unit To Customer’s Equipment
5.4 Connecting The Motor Supply
5.5 Installing Foot Mounted Gear Units
5.6 Installing Flange Mounted Gear Units
5.7 Installing Shaft Mounted Gear Units (Turnbuckle Restraint)
5.8 Installing Shaft Mounted Gear Units (Torque Restraint Bracket)

6. Lubrication…………………………………………………………. 9
6.1 Gear Unit Lubrication Requirements
6.2 Lubrication Quantities
6.3 Recommended Lubricants
6.4 Applying Lubrication To The Gear Unit
6.5 Draining Lubrication From The Gear Unit

7. Running-in Of Gear Units................................................................ 10
8. Gear Unit Routine Maintenance…………………………………... 10

8.1 Periodic Instructions
8.2 Renewing The Lubricant

9. Motor Routine Maintenance……………………………………….. 10
9.1 Periodic Instructions
9.2 Motor Lubrication
9.3 Greasing Interval

10. Storing The Gear Unit………………………………………………. 11

APPENDIX

Appendix A………………………………………………………… 12 - 13

Appendix B………………………………………………………… 14

Appendix C………………………………………………………… 15 - 16

Appendix D………………………………………………………… 17 - 18

Appendix E………………………………………………………… 19

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 62 of 700



jPM Series
Gears

INSTALLATION & MAINTENANCE GUIDE

4

1.          UNIT DESIGNATION CODE

If further information of after sales service is required, please have the following information at hand.

- Order No.
- Unit Designation Code

Examples

jPM - MOTORISED UNIT
jPM  17  M  71  2.0  R  30
jPM Unit size 17 (4 sizes - 17, 22, 26 & 30)
M Motorised unit
71 Motor frame size 63, 71, 80, 90, 100, 112
2.0 Unit mounting detail (see Appendix A)
R Unit handing (see Appendix A)
30 Ratio

jPM - MOTOR READY UNIT - to suit free issue motor
jPM  17  A  71  2.0  R  30
jPM Unit size 17 (4 sizes - 17, 22, 26 & 30)
A Motor ready unit to suit customers motor

All other details as above

jPM - REDUCTION GEAR OR SPEED REDUCER UNIT
jPM  17  H  2.0  R  30
jPM Unit size 17 (4 sizes - 17, 22, 26 & 30)
H Reduction gear type

All other details as above

2. GENERAL INFORMATION

The jPM Series of gear units are comprised of four sizes ranging from 1.75”-3” centres.  The units can be
supplied either as reduction gears, geared motors, or as motor ready gear units for individual customers to
fit their own motors. Rated up to 397 Nm , in a ratio range from 5:1 up to 70:1.jPM Series as a single
reduction gear unit and offers a wide selection of mounting options and accessories to suit a wide and
diverse market.
The instructions which follow are to help you achieve the recommended installation procedure, ensuring
optimum performance, satisfaction and life from your Renold Gears jPM Series gear unit.

Prior to despatch, all units are tested and checked to ensure that they comply with the highest standards
required by our company. Also, a great deal of care is taken in the quality of packing and transport
arrangements, ensuring that the unit reaches its final destination in its original condition.

Renold Gears hopes that the supplied unit will fully meet your expectations.

3. WEATHER PROTECTION

All jPM Series gear units are protected to a standard capable of withstanding normal weather conditions.
Where it is probable that the unit will be subjected to adverse weather conditions, or where it is to be left
inactive for a long period of time, our sales team should be notified when the order is placed so that the
unit can be provided with the appropriate protection.
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4. PRE-INSTALLATION

4.1 PLUG POSITIONS

jPM Series gear units are fitted with oil breather and drain plugs. The units are designed for mounting in
any of the positions shown in Appendix A. Using the diagrams provided, to ensure that the plugs are in
the correct position for the intended mounting position.

If required, a breather containing a filter can be ordered, for use where conditions could lead to dirt or
water penetration of the breather.

4.2 FIXING SURFACES

Before starting to install the jPM Series gear unit, any areas which are used to locate or have fittings
attached to them, must be cleaned to remove any dirt, paint or grease which may be present. The same
precautions must be taken with any other equipment being assembled. Cleansing the mating faces of the
gear unit and its fitting area will ensure that the unit sits flat on the mounting area. This will in turn aid the
necessary alignment of the gear unit.

5. INSTALLATION

NOTE: Units are supplied with oil for the mounting position specified on the order.

5.1 FITTING OF COMPONENTS ONTO INPUT/OUTPUT SHAFTS

Components which are to be fitted to either the input or output shaft of the gear unit (e.g. couplings,
pulleys, sprockets, etc.) may be fitted using one of the following methods.

NOTE: Do not strike the component onto the shaft with a mallet, as this could damage the support
bearings.

• The component can be heated using an appropriate method, expanding the bore. The part can then be
dropped, lightly tapped, or jacked onto the shaft, depending on the fit of the item.

• The component may be applied to the shaft using a screw jack method which locates in the tapped
hole situated in the end of the shaft. Please refer to Appendix B for the tapped hole dimensions
relative to the size of shaft.

NOTE: Gear units supplied for the American market will have shaft diameters to a nominal imperial
size. A tapped hole will not be present in the end of the shaft.

5.2 UNIT LOCATION REQUIREMENTS

Foot / Flange Mounted Gear Units

The gear unit and other drive components should be rigidly mounted onto firm and preferably flat
foundations. This prevents any movement and vibration which may affect the alignment of the shafts,
couplings, pulleys, etc.

If required, suitable baseplates to incorporate the unit can be supplied by Renold Gears.
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Shaft Mounted Gear Units

The shaft onto which the gear unit is to be fitted must be a close sliding fit into the sleeve of the gear unit.
The key in the mating shaft must be a good side fit and of sufficient length to present a full face to the
keyway in the sleeve over the length of the locating bore.

5.3 FITTING GEAR UNIT TO CUSTOMER’S EQUIPMENT

When fitting an jPM Series gear unit to its allocated position using a flange/skirt or the gear case feet, use
hexagon head screws/bolts complying to ISO grade 8.8 as a minimum, and tighten to the relevant torque
(shown below)

Nominal  Bolt  Dia. Tightening Torque
(Nm)

M6 11.7
M8 28

M10 56
M12 98

5.4 CONNECTING THE MOTOR SUPPLY

Mains Connection

Motor connection to the mains supply should be carried out by a competent, fully qualified electrician.
The current rating of the motor is located on the motor identification plate.

NOTE: The correct sizing of cables to electrical regulations is essential.

Motor

Where units are supplied with motors, connection to the motor terminal box should be carried out using
the circuit diagrams contained in Appendix C.

Motors which are supplied or requested by the customer which are non-standard to the gear unit, should
have the relevant circuit diagrams provided with them.

Motor With Brake

For brake motors, please refer to the circuit diagrams which will be supplied with the motor.

5.5 INSTALLING FOOT MOUNTED GEAR UNITS

NOTE: Before commencing installation, ensure that all pre-installation tasks in Section 4 have been
executed.

The following instructions are the recommended procedures for the fitting and location of foot mounted
jPM Series gear units. Standard jPM Series units are free standing gearboxes. If required, they can be
supplied with a suitable baseplate provided that is requirement is stipulated on the purchase order.

I. Firstly, ensure that the foundation where the unit is to be positioned is suitable (as stated in Section
4.3) and is not distorted.
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II. Position the unit in its allocated position (preferably on the same foundation/baseplate as the driven
unit). Secure unit to the foundation using the relevant size and grade of bolts. Tighten the bolts
slightly.

III. Align the unit using an appropriate technique. (Refer to Appendix D.) When alignment is complete,
tighten feet bolts to the appropriate torque for that particular size of bolt (Section 4.4) and re-check
unit alignment.

IV. Secure protective guarding around the equipment in accordance with the relevant standards.

WARNING: All rotating equipment must be provided with suitable guarding before running, or
injury may result.

VI.Finally connect the motor to the power supply (Section 4.5) ensuring that the correct direction of
rotation is achieved.

5.6 INSTALLING FLANGE MOUNTED GEAR UNITS

NOTE: Before commencing installation, ensure that all pre-installation tasks in Section 4 have been
executed.

The following instructions are the recommended procedures for the fitting and location of flange mounted
jPM Series gear units.

I. Firstly, ensure that the foundation where the unit is to be positioned is suitable (as stated in Section
4.3) and is not distorted.

II. Locate the unit in the appropriate mounting position.

III. Secure the unit to the mounting face using the appropriate size and grade of bolts and tighten to the
correct torque (Section 4.4).

IV. Secure protective guarding around the equipment in accordance with the relevant standards.

WARNING: All rotating equipment must be provided with suitable guarding before running,or
injury may result.

VI. Finally connect the motor to the power supply (Section 4.5) ensuring that the correct direction of
rotation is achieved.

5.7 INSTALLING SHAFT MOUNTED GEAR UNITS (TURNBUCKLE
RESTRAINT)

NOTE: Before commencing installation, ensure that all pre-installation tasks in Section 4 have been
executed.

For instances where the customer is to supply the torque restraint, it must be ensured that a substantial
clearance is provided for the fixing member, to allow for eccentricity of the drive shaft and bearings.

The following instructions are the recommended procedures for the fitting and location of shaft mounted
jPM Series gear units.

I. Firstly, ensure that the shaft onto which the unit is to be mounted is suitable (as stated in Section
4.3) and is running true.
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II. Fit the required key into the shaft and coat both the shaft and key with anti- scuffing paste.

III. Locate and secure the unit onto the mounting shaft using the most appropriate method available.
Attempt to position the unit as close to the support bearing on the driven unit as possible.

IV. Fit the torque arm to the unit using the most appropriate foot hole to achieve a position relative to
the output shaft as shown in the example below.

V. Restrain the unit by using the foot bracket of the torque and fixing the foot bracket to a stable
foundation. Attempt to locate the foot bracket so that the torque arm will be at approximately right
angles to the centre line created through the driven shaft and the torque arm pivot pin (as shown on the
next page). This angle may vary up to a maximum of 30o in either direction where necessary.

NOTE: The torque arm should be in tension rather than in compression whilst the gear unit is running
and should be fitted on the opposite side if the direction of rotation is opposite from that shown
in the diagram. For reversible and/or heavy duty drives, it is recommended to use two torque
arms in tension in the opposite direction.

VI. Secure protective guarding around the equipment in accordance with the relevant standards.

WARNING: All rotating equipment must be provided with suitable guarding before running, or
injury may result.

VIII. Finally connect the motor to the power supply (Section 4.5) ensuring that the correct direction of
rotation is achieved.

5.8 INSTALLING SHAFT MOUNTED GEAR UNITS (TORQUE
RESTRAINT BRACKET)

NOTE: Before commencing installation, ensure that all pre-installation tasks in Section 4 have been
executed.
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Where units are supplied with a torque restraint bracket, they should be installed using the following
procedures.

I. Follow the procedures I - III in Section 4.8

II. Attach the restraint bush pin (bolt) to a sturdy foundation.

III. Follow procedures VI - VIII in Section 4.8 to complete the installation.

Unit Ref Centres
A (mm)

 Bolt Size
(mm)

JPM22 35 M12
JPM26 43 M16
JPM30 45 M16

6. LUBRICATION

The gear unit is filled with the correct amount of lubricant before despatch and this has an operational life
equivalent to that of the gears. Oil changes are therefore unnecessary.

NOTE: Units are supplied with oil for the mounting position specified on the order .

6.1 GEAR UNIT LUBRICATION REQUIREMENTS

Renold Gears will supply the first intial filling of the recommended synthetic lubricant in the correct
quantity for the mounting position specified on the order.

Use of synthetic oils have a significant effect of increasing both the worm gearing life and an increase in
bearing life.

6.2 LUBRICATION QUANTITIES

Use the tables below as a guide to the quantity of lubricant required for the gear units standard fill all
mounting postions for other applications (i.e. slow speed) consult Renold Gears.
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Unit Ref Underdriven/Overdirven/Vertical Input
(Litres)

JPM22 0.65
JPM30 0.85
JPM30 1.45

6.3 RECOMMENDED LUBRICANTS

A list of the approved lubricants is included in Appendix E of this manual.

7. RUNNING-IN OF GEAR UNITS

Prior to despatch, all units are subjected to a short running-in period. However, many hours of running
under full load are required for the unit to attain its maximum efficiency.

Where necessary, the gear unit may be put to work immediately; but where possible it is advantageous,
with regards to the overall life of the gear unit, for the gearbox to be run in under gradually increasing
loads, until full load is attained after a period between approximately 20 to 40 hours.

Reasonable precautions should be taken to assure that overloads do not occur during the early stages of
running the gear unit.

8. GEAR UNIT ROUTINE MAINTENANCE

8.1 PERIODIC INSTRUCTIONS

The main inspections which are required for the gear unit are as follows:-

I. The filler/breather plug must be examined at least once a month to ensure that the breather hole is free
from dirt or grease. Clean if required.

II. Check for any lubricant leaking from the unit. Leakage from any of the plugs in the unit can be solved
by removing the plug (drain the unit if necessary), add a suitable sealing medium to the threads of the
plug, and re-fit the plug to the gear unit. If leaking is apparent from any other location, please note the
position and contact your nearest outlet (Addresses are displayed on the back cover.)

9. MOTOR ROUTINE MAINTENANCE

9.1 PERIODIC INSTRUCTIONS

Totally enclosed fan cooled three phase squirrel cage induction motors require very little maintenance.
Nevertheless, it is recommended to check the motor regularly in order to prevent a breakdown caused by
dust, moisture, vibration, too much or too little greasing. The following simple checks should help ensure
the longevity of the motor:-

I. The outer parts of the motor, especially the cooling ribs and cooling channels, have to be kept as clean
as possible in order not to obstruct the passage of air generated by the fan to allow of heat exchange.

II. Motors which are not often run, should be started periodically to prevent moisture affecting the
windings in the long term.

III.Due to vibration, the bolts fastening the motor to the gear unit should be examined to ensure that they
have not worked loose.
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9.2 MOTOR BEARINGS LUBRICATION

Motors which have been supplied by Renold Gears will have bearings pre-filled with a high quality
Lithium-based grease.

Motor sizes D71 to D112 are provided with shielded/sealed bearings, which have been pre-filled and
greased-for-life by the bearing manufacturer. Motors with sealed bearings and no re-lubrication system
require no maintenance apart from noise and temperature checks and the checks stated in Section 9.1.

10. STORING THE GEAR UNIT

Gear units which are to be stored or left inactive for long periods of time should be adequately protected,
particularly those units situated on exposed sites and/or operating in corrosive or salty atmospheres.

The following precautions will generally be adequate for protecting the unit, but advice concerning the
protection of particular units can be given if required.

10.1 SHORT TERM STORAGE (UP TO 12 MONTHS)

I. The location should be free from vibration, otherwise brinelling could take place, particularly between
bearing rolling elements and raceways, leading to noisy operation and early failure in service.
Wherever possible, the shafts of the unit should be rotated at least once a week, by hand if necessary,
to prevent brinelling.

II. All external finish machined and unprotected surfaces should be spray coated with a anti-corrosion
rust inhibitor.

III. After spraying, all shafts should be wrapped in anti-corrosion rust inhibitor paper.

IV.Where the unit is empty of oil, spray the gearcase interior with rust preventative oil, which is
compatible with the recommended lubricant.

V. Where the unit is filled with oil, operate at full speed once per month for not less than 10 minutes, to
ensure that all of the internal components receive a liberal coating of oil.

10.2 LONG TERM STORAGE (FROM 12 MONTHS UP TO 2 YEARS)

I. The location should be free from vibration, otherwise brinelling could take place, particularly between
bearing rolling elements and raceways, leading to noisy operation and early failure in service.
Wherever possible, the shafts of the unit should be rotated at least once a week, by hand if necessary,
to prevent brinelling.

II. Apply Denso paste and tape to all external finish machined and unprotected surfaces, including shaft
extensions, ensuring full coverage to lip of oilseal.

III. Completely fill the unit with oil, ensuring complete submersion of all internal components. When the
unit is returned to service, drain and refill with new lubricant to the correct level (Sections 6.4 & 6.5).

Gear units can be prepared by Renold Gears for long term storage provided that this requirement is
stipulated on the order before delivery. Gear units will not be filled with oil, therefore the interior of the
unit would be sprayed with rust preventative oil.

11. SPARE PARTS

Information relating to spare parts can be obtained from the distributor of the unit.
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Appendix A

JPM SERIES TYPE SINGLE REDUCTION WORM GEAR UNIT MOUNTING CODES
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Appendix A

PLUG IDENTIFICATION

There are three different types of plugs on the jPM Series gear units. These being filler/breather plugs, oil
level plugs and drain plugs. The customer should familiarise themselves with the positions of the plugs
for the applicable mounting position of the gear unit. This information will be required prior to
installation and when filling the gear unit with lubricant.

PLUG POSITIONS

NOTE: For input speeds below 960rpm, please consult Renold Gears Technical Department for the
recommended oil level.
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Appendix B

SHAFT END TAPPED HOLE DETAIL
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Appendix C

MOTOR CIRCUIT DIAGRAMS

The following motor circuit diagrams are relevant for WM Series gear units supplied with our standard
motors already fitted. For motor ready gear units, please refer to the motor supplier’s installation and
maintenance instructions for that particular motor.

Standard motors are provided with a terminal box, which contains six connections, to which six leads
from the winding are connected either in a delta connection, or in a star connection by means of metallic
connection links.

Usually, two voltages will be displayed on the rating plate of the motor. This means that the motor can be
connected to a circuit which has one of these voltages. If the mains voltage corresponds to the lowest
indicated voltage shown on the rating plate, then the motor winding has to be connected as a Delta
connection (refer to C.1). However, if the mains supply has a voltage equalling the highest indicated
voltage as shown on the rating plate, then the motor must be connected as a Star connection (refer to C.2).
For example, a motor with 230/400V indicated on its rating plate, is suited either to a circuit with a
voltage of 230V with the winding connected in a Delta connection; or on a circuit with a voltage of 400V
with the winding connected in a Star connection.

For pole change motors (for two or more speeds) and brake motors, please refer to the wiring connection
diagram which will be sent with the motorised gear unit.

WARNING: Electrical connections should only be carried out by a fully qualified electrician.

C.1 Delta Connection Procedure

To complete a Delta connection:

I. Link W2-U1, U2-V1 and V2-W1 using the metallic strips provided.

II. Connect Line 1 (L1) to U1, Line 2 (L2) to V1 and Line 3 (L3) to W1.

III. Connect the Earth wire to the separate terminal supplied.

IV.Turn on the power supply and check the direction of rotation.

V. If the direction of rotation is incorrect, swap over any two of the “line - in” wires. For example, Line 1
(L1) to V1 and Line 2 (L2) to U1, etc.
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C.2 Star Connection Procedure

To complete a Star connection:

I. Link W2, U2 and V2 together using the metallic strips provided.

II. Connect Line 1 (L1) to U1, Line 2 (L2) to V1 and Line 3 (L3) to W1.

III. Connect the Earth wire to the separate terminal supplied.

IV.Turn on the power supply and check the direction of rotation.

V. If the direction of rotation is incorrect, swap over any two of the “line - in” wires. For example, Line 1
(L1) to V1 and Line 2 (L2) to U1, etc.

C.3 Star-Delta Connection Procedure

If the motor is to be used with a Star-Delta starter, then the motor is only to be used with a mains supply
which is equal to the Delta voltage as shown on the rating plate. In this case the metallic connection strips
inside the terminal box have to be removed before the motor is connected; the Star and Delta connection
will be made successively in the starter as the motor is started and approaches its operating speed/power
output. Please refer to the wiring diagrams sent with the motor for wiring connections.
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Appendix D

UNIT ALIGNMENT

When coupling the gear unit to a mating shaft, the coupling halves should be correctly aligned to ensure
optimum life and performance.

The irregularities which can occur in the coupling process fall into one of two categories:-

Angularity, i.e. the coupling faces do not run parallel to each other (Fig. 1)

Eccentricity, i.e. the coupling halves do not run concentric to each other (Fig. 2)

A combination of both defects is also possible.

Fig.1 Fig.2

When correcting any defects in coupling alignment, the errors of angularity should be checked and
rectified before correcting any errors of eccentricity.

D.1 Angularity Errors

Angularity errors should be checked for in the following manner.

I. Obtain a slip block which is marginally smaller than the gap between the two coupling halves. Mark a
datum point on both coupling halves.

II. Position the datum mark in Position A as shown on the diagram below. By using feeler gauges and the
slip block, measure and record the gap between the two coupling halves at Position A.

III. Rotate the coupling until the datum mark is in Position B. Again, measure and record the gap, but this
time at Position B.

IV.The difference between the two values will give the error in alignment in the vertical plane measured
over a length of shaft equal to the outside diameter of the coupling. This value can be used to calculate
the correction in height that the connected motor or machine requires to eliminate the error.

V. Repeat the process for each side of the coupling (Positions C & D). Similarly, the difference between
the values will give an error in alignment in the horizontal plane, and can be corrected accordingly.
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D.2 Eccentricity Errors

Eccentricity errors should be checked for in the following manner.

I. Obtain a Dial Test Indicator (D.T.I) and a rigid clamp. Attach this to one of the coupling halves.

II. Place the D.T.I. in such a position that a sufficient `touch’ is achieved on the second coupling half.

III. Move the plunger into Position A, and adjust the indicator to read zero.

IV.Rotate the coupling half which is carrying the D.T.I. until Position B is reached. Observe and record
the fluctuation in dial reading. The amount of vertical correction required is equal to the difference in
readings.

V. Repeat the process for Positions C & D. Similarly, this will give the horizontal alignment errors, and
can be corrected accordingly.

Note: After alignment is completed, the unit should be allowed to run until normal operating
temperature has been reached. The unit should then be stopped and the alignment re-checked
and corrected if necessary.
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Appendix E

The correct choice of oil and grade is essential to obtain the best performance and life from the gear unit.
Using too heavy a grade than required will result in reduced efficiency; whilst using too light a grade of
oil will result in premature wear. If in doubt, ask Renold Gears Technical Department.

If the gear unit is operating below the catalogue rating at a temperature below 60oC, then a light grade oil
should be used. Medium grade oils should be used when operating up to the catalogue rating with
temperatures up to 100oC. Heavy grade oils should be used at temperatures in excess of 100oC under
heavy loading. However, if the unit is operating at gear rubbing speeds below 2.5 metres/sec (500
ft/min), then the next higher grade should be used than that which would normally be selected.

If required, a list of recommended food grade oils is available on request.

E.1    RECOMMENDED LUBRICANTS

Polyalphaolefin Synthetic Oils
Light Medium Heavy                 Lubricant

Grade Temp Deg.C Grad
e

Temp Deg.C Grade Temp Deg.C

Mobil Gear SHC 630 -42 to 160 632 -42 to 160 634 -39 to 160
Castrol Alpha T    220 -36 to 80 320 -33 to 80    460 -33 to 80
Shell Omala RL 220 -40 to 80 320 -40 to 90 460 -4 to 80
Esso Teresso SHP 220 -42 to 150 320 -36 to 150 460 -30 to 150
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WORLDWIDE SALES AND SERVICES

RENOLD Gears
Holroyd Gear Works

Station Road
Milnrow

Rochdale
Lancashire, OL16 3LS

England

TEL: +44 (0) 1706 751000
FAX: +44 (0) 1706 751001
EMAIL: sales@gears.renold.com
WEB: www.renold.com

AUSTRALIA
Renold Australia Proprietary Ltd
TEL: +61 (0) 3 9262 3333
FAX: +61 (0) 3 9561 8561
EMAIL: melcag@renold.com.au

AUSTRIA
Renold GmbH
TEL: +43 (0) 1 3303484 0
FAX: +43 (0) 1 3303484 5

BELGIUM
Renold Continental Ltd.
TEL: +32 (0) 2 2011262
FAX: +32 (0) 2 2032210
EMAIL: info@renold.be

CANADA
Renold Canada Ltd.
TOLL FREE: 1-800-265-9970
TEL: +1 519 756 6118
FAX: +1 519 756 1767
EMAIL: inquiry@renoldcanada.com

CHINA
Renold Transmission
TEL: +86 10 65817522
FAX: +86 10 65810336
EMAIL:
renoldcn@public3.bta.net.cn

CZECH REPUBLIC
Renold GesmbH
TEL: +42 67 7211074
FAX: +42 67 7211074

DENMARK
Renold A/S
TEL: +45 43 452611
FAX: +45 43 456592
EMAIL: renold@post9.tele.dk

FRANCE
Renold Reducteurs
TEL: +33 (0) 320 16 29 29
FAX: +33 (0) 320 16 29 03

GERMANY
Arnold & Stolzenberg
TEL: +49 (0) 5562 81248
FAX: +49 (0) 5562 81130
EMAIL: arnoldandstolzenberg@t-

online.de

HOLLAND
Renold Continental Ltd.
TEL: +31 (0) 20 614 6661
FAX: +31 (0) 20 614 6391
EMAIL: info@renold.nl

HUNGARY
Renold Gesmbh
TEL: +36 (0) 78 312483
FAX: +36 (0) 78 312483

KOREA
S.S. Corporation
TEL: 00-822-783-6829
FAX: 00-822-784-9322
EMAIL: sslcorp@chollian.net

MALAYSIA
Renold (Malaysia)
TEL: +603-5191 9880
FAX: +603-5191 9881
EMAIL: malaysia@renold.com

NEW ZEALAND
Renold New Zealand
TEL: +64 (0) 9 828 5018
FAX: +64 (0) 9 828 5019
EMAIL: aksales@renold.co.nz

SINGAPORE
Renold Transmission Ltd.
TEL: +65 6760 2422
FAX: +65 6760 1507
EMAIL:renold@mbox5.singnet.com.sg

SOUTH AFRICA
Renold Croft (Pty) Ltd.
TEL: +27 (0) 11 845 1535
FAX: +27 (0) 11 421 9289
EMAIL: renold@iafrica.com

SWEDEN
Renold Transmission AB
TEL: +46 (0) 8 623 0080
FAX: +46 (0) 8 623 0075
EMAIL: info@renold.se

SWITZERLAND
Renold (Switzerland) GmbH
TEL: +41 (0) 1 824 8484
FAX: +41 (0) 1 824 8411
EMAIL: info@renold-gmbh.ch

USA
Renold Power Transmission Corporation
TEL: +1 513 942 1000
FAX: +1 513 942 8500
EMAIL: information@renoldusa.com

Renold Inc
TEL: +1 716 326 3121
FAX: +1 716 326 6121
EMAIL: renold@cecomet.net
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Chapter 1: MOTOR DESCRIPTION 
This manual applies to Teco model series types as follows: 

AEEB, AEVB, AEHB, AEUB, AEHD, AEJE, AEJU and AEJH. 

The motors are of Cast Iron Construction, Totally Enclosed Fan Cooled, Squirrel Cage 

Induction type designed for operation on a 415Volt/3Ph/50Hz supply system equipped with 

grease lubricated anti friction type bearings.

SAFETY WARNING
The following instruction address the more common situations encountered in motor 

installation, operation and maintenance.  For the TECO warranty to remain valid, the 

motor must be installed and operated in strict accordance with the outline drawing, 

motor nameplate and these instructions and must not be altered or modified in any 

unauthorized manner.

During the installation & operation of motors in heavy industrial applications there is a 

danger of live electrical parts and rotating parts. Therefore to prevent injury and/or 

damage the basic planning work for transport, assembly, installation & operation needs 

to be carried out by authorized and competent personnel. Points in this manual that are 

boxed and headed “DANGER”, “CAUTION” or “NOTE"(see below) should be observed 

as they indicate possible danger to personnel and/or the potential of equipment damage.

DANGER — This prompt is used when there is an 
immediate hazard that WILL result in severe personal 
injury or death if correct procedures are not followed. 

CAUTION — This prompt is used to warn against 
potentially unsafe practices that COULD result in personal 

injury and/or property damage if correct procedures are 
not followed. 

This prompt is used when an operation, condition, or 
information is of sufficient importance to warrant 

highlighting
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Chapter 2: TECHNICAL DATA 
This manual covers a power outputs ranging through to 465 kw with varying frame sizes 
and speeds etc. 
For motor technical data refer to appropriate motor catalogue or data sheet. 
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Chapter 3: INSTALLATION AND COMMISSIONING 

3.1.    INSPECTION UPON RECEIPT. 

Check the following points upon receipt: 

a. Is the nameplate rating identical to your order? 

b.  Do dimensions and colour comply with your specification? 

c. Are the nameplate ratings for the heater, temperature detector etc. identical with 

what you ordered? 

d. Is there any damage due to transportation? 

e. Are all accessories in good order? 

f. If there are any specific requirements, please check if they conform with your 

specification. 

3.2. STORAGE   

When storing motor, the following procedures should be undertaken. 

3.2.1. Place. 

a. It should be dry, well-ventilated and not subject to direct sunlight, dust or corrosive 

gas.

b. It should not be located close to a boiler or freezer. 

c. It should be entirely free from vibration and have easy access. 

d. Motor should be stored on pallets to prevent moisture ingress. 

3.2.2 During storage, the insulation resistance should be kept above the specified values 

as follows:- 

a. Stator: Above 50M  measured with 1000VDC megger. 

b. If the motor has absorbed moisture as evidenced by low insulation resistance, it 

must be dried with external heat until it is thoroughly dry and the value of insulation 

resistance exceeds the minimum requirements. 

c. Measurement of insulation resistance should be performed once every month. 

d. Anti-condensation heaters should always be connected where fitted. 
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3.2.3 Insulation resistance test should be performed before making high voltage test. 

a. Use 500VDC megger to measure insulation resistance. 

i.  Stator: Over 50M  between windings. 

ii. Stator: Over 50M  between windings and earth. 

b. High Voltage Test 

i. This test can be undertaken only after the values of insulation resistance in item 

3.2.3 (a) are assured. 

ii. The value of testing voltage is (1000 + 2E) X 0.8 where E: rated voltage. 

3.2.4 Care should be taken to keep parts such as the fitting surface, key, shaft extension 

and axial centre hole free of any foreign matter. Grease should also be generously 

applied to stop rust. 

3.2.5 The shaft should also be rotated by hand a few revolutions once per month. 

3.2.6 If practical, a test run should be performed once every three months. 

3.2.7 Clean the motor thoroughly, and replenish grease before the machine is put back to 

operation.

3.2.8 The ventilation system should be covered to avoid the entry of foreign matter or 

insects. It should be thoroughly cleaned before use. 

3.2.9 Make sure the hoisting hook is correctly connected to eye bolts or lugs of motors 

before hoisting.

Parts such as fan cowl, terminal boxes, etc. which have their
own lifting facilities can only carry their own weight.
They should not be used for lifting the entire motor. 
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3.2.10 Points to note when hoisting:- 

a. Do not twist steel wires. 

b. Make sure eye bolts have been firmly screwed in. 

c. Keep the sling vertical when moving/lifting motor. 

An accident could occur if the hoisting hook or eye bolts of the 
 motor is overloaded.  
They are suitable for the motor weights only.  
Do not lift motor and load combined with motor lifting lug. 

                 Fig. 1 

Please keep the sling vertical when lifting / moving the motor. 

     Fig. 2 

Motor is fitted with lifting points (arrowed). These points are 
designed to lift motor weight only.  
Do not use other hooks or handles to lift motor. 
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3.3   TRANSPORTATION 

    To keep the rotating parts of motor from moving, thus causing damage during  
 Transportation, they should be held securely as follows: 

3.3.1   Motors fitted with a retaining plate/bracket to secure the shaft must have it fitted                           

during transportation. 

3.3.2  After receiving motor, remove all securing studs, nuts, etc. before putting motor 

          into operation. (Fig.3) 

      Fig 3

If fitted as standard motor must not be transported without shaft lock. 
Motor should be uncoupled from load for transportation and the shaft 
locked securely.
Damage to bearings caused during transportation is not covered 
under warranty.
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3.4. INSTALLATION. 

3.4.1. Site conditions for motor installation: 

Standard site conditions for installation of motors are as follows: 

a. Ambient temperature: -100C~450C.

b. Humidity: Relative humidity below 90% RH for totally enclosed type. 

c. Elevation: Below 1000 metres. 

d. Should the installation be in an industrial zone, it should be free of explosive gases 

and liquids. 

e. Foundation should be strong so as not to induce vibration. 

3.4.2. Ventilation and Space. 

a. Installation should be well ventilated. 

b. The area should be large enough to facilitate heat dissipation and maintenance. 

3.4.3. Foundation. 

Use rigid and solid sole plate or common bed as the foundation. 

3.5. MOUNTING. 

3.5.1 An adequate motor support (which is the responsibility of others) is very important. 

It must have sufficient rigidity to maintain alignment between the motor and its 

driven load. Inadequate or improperly designed motor supporting structures can 

lead to serious vibration and alignment problems. 

3.6 COUPLING & ALIGNMENT. 

2 pole speed motors must not be coupled to the driven 
equipment by means other than direct connection.  
Please refer to TECO if belt connection is to be used.
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3.6.1. Installation. 

Field application of a coupling to the motor shaft should follow the procedures

recommended by the coupling manufacturer. Under no circumstances may the  

motor shaft be modified as to configuration or diameter without the approval of  

Teco Australia. The motor shaft extension must not be subjected to either extreme  

heat or cold during coupling installation. If it is necessary to exert axial force on the

shaft, either continuously or intermittently, during coupling application, it must be  

properly restrained axially to prevent bearing damage. 

3.6.2. Alignment. 

Motors must always be accurately aligned, and this applies especially where
they are direct coupled.
Incorrect alignment can lead to bearing failure, vibration and even shaft fracture.
As soon as bearing failure or vibration is detected, the alignment should be 
checked.

In aligning the motor (and rotor) axially with the driven equipment, consideration 

should be given to the axial shaft expansion and increase in shaft centre line height 

due to thermal effects.

Shaft height growth (change in shaft centre line elevation) for TEFC machines can 

be calculated as follows, 

Growth =(0.0005) x (motor foot to shaft centre line dimension [in mm]). 

3.6.3 It is desirable, in normal operation that the motor operates, so that no axial force is 

exerted on the coupling. 

The motor shaft and the driven shaft should be aligned within the following 

tolerances in both angular and parallel alignment (refer Table 1).   
Units in mm 

        TIR 
Total Indicated Runout 

Solid
Coupling

Flexible
coupling

Dimension C Medium, Low speed up to 2500 RPM 0.04 0.05
High speed over 2500 RPM 0.03 0.03

Dimension A Medium, Low speed up to 2500 RPM 0.03 0.04
High speed over 2500 RPM 0.03 0.03

      Table 1 
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3.6.4 Angular misalignment is the amount by which the centre lines of the driver and 

driven shaft are skewed. It can be measured using a dial indicator set up as shown in 

fig 4. The couplings are rotated together through 360 degrees so that the indicator 

does not measure runout of the coupling hub face. The shaft should be forced 

against either the in or out extreme of their end float while being rotated.

             Fig. 4     Fig. 5 

3.6.5 Parallel misalignment is the amount by which the centre lines of the driver and the 

driven shafts are out of parallel. It can be measured using the dial indicator as 

shown in fig. 5. Again the couplings are rotated together through 360 degrees so 

that the indicator does not measure runout of the coupling hub outside diameter. 

3.6.6 After the motor has been properly aligned with the driven equipment and the hold 

down bolts have been installed and tightened, at least two dowel pins should be 

installed diagonally opposite motor feet. 

The exposed rotating parts should be covered to 
prevent accidents. 

Do not hammer the conveyance devices such as coupling, belt sheaves, 
chain wheels, gears etc. onto the motor shaft. Those shaft fitments should 
be fitted and removed only by means of suitable devices. Heat shrinking 
may be a better alternative to avoid damaging bearings and other 
components. 
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3.7 INSTALLATION FOR BELT DRIVE 

2 pole speed motors must not be coupled to the driven 
equipment by means other than direct connection.  
Please refer to TECO if belt connection is to be used.

3.7.1 Small and medium motors within frame sizes up to and including 225M are 
designed for use with belt transmission or direct coupling. 
In general power transmission through belt, chain or gear connection for larger 
motors is not appropriate unless the motors have been specially designed for such 
purpose.

3.7.2 The diameter ratio between conveyance sheaves should not be greater 5 to 1 for flat 
belts, and 8 to 1 for V-belts. It is also advisable to limit the belt velocity to under 
35m/sec to limit belt abrasion and vibration. The smaller the outer diameter of the 
V-belt sheave, the greater the shaft bending stress will be. If bending stress is in 
excess of the shaft fatigue stress, the shaft may break. Therefore please inform Teco 
of the size of the sheaves and belt details for checking. 

Place the sheave and belt as close as possible to the motor 
body to reduce the bending moment and improve shaft life.  

3.8 ELECTRICAL CONNECTIONS 

3.8.1 The rated conditions of operation for the motors are as shown by the nameplate. 

Within the limits given below, of voltage and frequency variation from the 

nameplate values, the motor will continue to operate but with performance 

characteristics that may differ from those at the rated conditions: 

+/- 10% of rated voltage 

+/- 5% of rated frequency 

+/- 10% combined voltage and frequency variation so long as frequency 

variation is no more than +/- 5% of rated value. 

Operating the motor at voltage and frequencies outside of the above limits can result 

in both unsatisfactory motor performance and damage to or failure of the motor. 
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3.8.2 Motor connections should be carried out in accordance with the details applicable to 

the appropriate supply voltage as shown on the motor nameplate. 

3.8.3 The main lead box furnished with the motor has been sized to provide adequate 

space for the make up of the connections between the motor lead cables and the 

incoming power cables 

The bolted joints between the motor lead and the power 
cables must be made and insulated in a workman-like 
manner following the best trade practices and in accordance 
with the minimum requirements of the Australian Standards. 

3.8.4 The motors are provided with grounding pads and/or bolts for the connection of 
earthing.

The motor must be grounded by a proper connection to the 
electrical grounding system and in accordance with the 
minimum requirements of the Australian Standards. 

3.9 AUXILIARY DEVICES 

3.9.1 Motors are equipped with the following thermal protection devices: 

Power Rating 11kW and larger. 

Motors in this category are fitted with one set (one per phase – total 3 off) of 

PTC 140 degree winding thermistors. 

Mining Specification type AEJC Frame size D315 and larger. 

Motors in this category are fitted with two sets (two per phase – total 6 off) of 

PTC winding thermistors (1 set x 140 degree plus 1 set x 150 degree). 
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3.9.2 Where specified motors may also be equipped with PT100 bearing Resistance  

Temperature Detectors. 

3.9.3 Thermistors are positive temperature coefficient type (1000 ohm @ tripping 

temperature) with a reference tripping temperatures as detailed in 3.9.1. 

They are a tripping device only and not a temperature detector. 

Thermistor leads should be connected to an appropriate thermistor control relay  

from a reputable supplier.  

3.9.4 RTD’s where fitted are of the platinum type with a reference temperature of 0 

degrees C at 100 ohms. 

RTD leads should be connected to an appropriate motor protection system from a  

reputable supplier.

Recommended temperature settings for RTD’s are as per table 2.  

DEVICE TYPE LOCATION ALARM TRIP
RTD PLATINIUM  100  @ 0OC WINDING 1400C 1500C
RTD PLATINIUM  100  @ 0OC DE & NDE BEARING 900C 950C

     Table 2  

Thermistors and/or RTD’s should not be meggered or tested 
at a voltage above 2.5volts.

3.9.6

Should the motor thermal protection circuit trip indicating 
over temperature the causes should be thoroughly 
investigated before a restart is attempted. 
Failure to do so may lead to damage or failure of motor. 
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3.9.7 Where specified motors may be equipped with internal space heaters (check for 

nameplate), to prevent the ingress of moisture into the motor insulation system 

whilst motor is idle. 

The incoming supply to the heaters should be in accordance with the details  

contained on the heater nameplate.  

The heater circuit should be inter-locked with the motor starter so as to de-energise 

heaters when the motor is running. 

Heaters may be alive when the motor is switched off. 
Isolate supply at all times before working on motor. 
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Chapter 4: OPERATING INSTRUCTIONS 

4.1. EXAMINATION BEFORE START. 

4.1.1. After motor is installed the following points should be noted:- 

a. Check all wiring is correct and in accordance with connections appropriate to the supply  

 voltage as shown on motor nameplate. 

b. Is the cable size adequate? 

c. Are all connections tight and properly insulated? 

d. Check the rating of fuses, starter/contactor are correct & operating normally. 

e. Check motor is correctly earthed. 

f. Make sure starter/switches are set in correct position. 

g. Check heater circuit if fitted is de-energised when motor is in operation. 

h. Check bearings are filled with the correct quantity and grade of grease. 

4.1.2. Measurement of insulation resistance. 

a. Rated voltage below 1000V, measure with 500VDC megger. 

b. In accordance with IEEE-43 clause 9.3 standards, refer to following formula: 

    Rated voltage (v) 

R=>         (          _____________     + 1 )  x 10(M )

                  1000 

c. If a new winding has low insulation resistance moisture is generally the problem. Drying 

the winding through the proper application of heat will normally increase the insulation 

resistance to an acceptable level. Following are several accepted methods for applying 

heat to a winding: 

i. The motor is equipped with space heaters, which can be energised to heat the winding. 

ii.  Direct current (as from a welder) can be passed through the winding. The total current 

    should not exceed approximately 50% of rated full load current. Delta wound motors  

     have six leads and the three phases should be connected into one series circuit. 

iii. Heated air can be either blown directly into the motor or into a temporary enclosure 

    surrounding the motor. The source of heated air should preferably be electrical as 

    opposed to fuelled (such as kerosene) where a malfunction of the fuel burner could  

result in carbon entering the motor.  
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Caution must be exercised, when heating the motor with any 
source of heat other than self-contained space heaters, to raise the 
winding temperature at a gradual rate to allow any entrapped 
moisture to vaporise and escape without rupturing the insulation. 
The entire heating cycle should extend over 15-20 hours. 

Ensure adequate guarding is provided so live parts cannot be 
touched.

iv.  Insulation resistance measurements can be made while the winding is being heated. 

      However, they must be corrected to 400C for evaluation since the actual insulation

      resistance will decrease with increasing temperature. As an approximation for a new  

      winding, the insulation resistance will approximately halve for each 100C increase in  

      insulation temperature above the dew point temperature. 

d.   Should the resistance fail to attain the specified value even after drying, careful

      examination should be undertaken to eliminate all other possible causes, if any. 

4.1.3. Power Supply 

a. Is the capacity of the power supply adequate? 

b. Do voltage and frequency of supply match with those on the nameplate? 

c. Voltage variation should be confined to within 10% of the rated value and the 

phase to phase voltages should be balanced. 

4.1.4 Bearing Lubrication 

Grease Lubricated Type. 

The bearings are properly lubricated with the correct grade and 
quantity of grease at the factory. After long storage and at initial 
start the grease should be renewed. Please refer to section 7. 

a. Refer to the section “Maintenance of Bearing” for maintenance procedures and 

grease type. 
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4.1.5. Other Points to note 

a. Make sure the transmission system, including belts, screws, bolts, nuts and set pins 

are in good condition. 

b. Dismantle all locks which fasten the moveable parts of the motor during 

transportation, and turn the shaft by hand (if practical) to check if it moves freely 

c. Check if there is any evidence of foreign matter inside the motor before starting. 

d. Make sure the items above are examined. Test the motor with or without load. 

Record and check according to “Maintenance” at 15 minute intervals during the  

first three hours of operation. Then conduct regular examinations after longer 

intervals. 

4.2. STARTING OPERATION. 

4.2.1. Starting Load. 

The initial test involves running the motor without load. Unless specified, a motor is 

designed to start with light load, which is then gradually increased to full load, as 

the motor accelerates to full speed. 

4.2.2. Starting. 

a. Motor can be restarted if the initial start fails. Three attempts are permissible when 

the motor is at ambient temperature. Two starts in succession are permitted when 

motor is at normal running temperature. Smaller motors have a more frequent 

starting cycle.  

b. Should an additional start be necessary beyond the conditions stated above, the 

following restrictions should be noted: 

i. Let the motor cool down for 60 minutes before a full load restart. 

ii. Let the motor cool down for 30 minutes before a no load restart. 

iii. Two inching starts can be regarded as one normal start. 

c. If the motor rotor fails to start turning after two seconds, shut off power supply 

immediately. This can result from: 

i. Too low a voltage at the motor terminals. 

ii. The load is too large for motor rating. 

iii.     The load has seized mechanically. 
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iv.     Electrical connections incorrect. 

v.      Single phase power has been applied. 

vi.     Any combination of the above. 

Note – Investigate thoroughly and take corrective action before attempting a restart. 

4.2.3. Direction of Rotation. 

a. Motors are generally bi-directional. Some 2 pole and low noise motors are uni 

directional only. If motor is uni-directional the fan cowl will be fitted with a 

direction of rotation arrow. 

b. If direction of rotation must be changed on a bi-directional motor, cut power and 

wait until the motor stops, then interchange any two of the three phase leads. 

4.2.4. Power Supply. Voltage/Current. 

a. Check if the voltage and frequency of the power supply are identical to that shown 

on the nameplate. 

b. Voltage variation should be confined to within 10% of nameplate voltage, and the 

three phase voltages should be balanced. 

c. Check if the phase currents of the motor, without load, are within 5% of the 

average values. 

4.2.5. Frequency. 

Frequency variation should be confined to within 5% of the nameplate frequency. 

The aggregate variation of voltage and frequency should be confined to within 

10% of the absolute value of the rating. 

4.2.6. Run Up Time. 

Run Up time is longer for motors connected to a load with a large 
inertia. However, if the run up time exceeds what is normal or there 
is abnormal noise, motor and load should be examined to establish 
the cause before attempting a restart. 
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4.3  CAUTION POINTS TO NOTE: 

4.3.1  Bearings: 

a. The motor is fitted with grease lubricated bearings. Following initial start up 

bearing temperatures should be closely monitored. The rate of rise in bearing 

temperature is more indicative of impending trouble than is the actual temperature.   

b. When the rate of bearing temperature rise is less than 10C per half hour, the bearing 

temperature is considered to be stabilised. 

c. If the total bearing temperature exceeds 1000C, the motor should be shut down 

immediately. 

4.3.2 Vibration:

a. The ideal values for the motor are below 2.8mm/sec. If vibration exceeds these 

levels, an examination of the motor should be made to determine the cause.  

4.3.3 Starting:

a. If the motor acceleration time exceeds the ramp time, shut off the power 

immediately. 

Investigate thoroughly and take corrective action before attempting to restart. 

b. It should be recognised that each start of an induction motor subjects the motor to 

current greater than full load current with resulting heating of the stator and rotor 

windings. Each start can produce more heat than is produced and dissipated by the 

motor under full load. 

c. The starting duty for which the motor is designed must not be exceeded if long 

motor life is expected. Abnormally low terminal voltage and/or excessive load 

torque during motor start up can cause lengthened acceleration times during which 

rotor ventilation is reduced. This can cause rotor damage or lead to shortened rotor 

life. 
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Chapter 5: ROUTINE MAINTENANCE 
5.1. IMPORTANCE OF DAILY INSPECTION. 

5.1.1. Normally electric motors do not fail suddenly. It happens over time, and regular 

inspection will detect a problem before a serious situation develops. If operators in 

the plant are alert, faults can be detected early and action taken to eliminate trouble. 

Daily inspection, can be performed without interrupting the factory’s normal 

operation.

5.1.2 Do not overlook any minor irregularities. If necessary, stop the machine 

immediately to check and repair. Essentially, inspections should be performed by 

the operator daily. But a maintenance technician should also check the machine 

once a week together with the operator. 

5.2. POINTS TO NOTE WHEN STARTING. 

a. Check power supply to see if voltage and frequency are normal. 

b. Is starter set at starting position? 

c. Are there sparks during start? 

d. Is the motor accelerating normally? 

5.3 TEMPERATURE RISE. 

5.3.1 The temperature of a motor is often determined by measuring the temperature of the 

frame. This is not indicative of actual winding operating temperature however this 

method can often be referred to of impending trouble. If the temperature is found to 

be higher than usual check the following possibilities. 

Teco Electric and Machinery Company 
Manual Number: 09112004 

22

DO NOT MAKE TEMPERATURE READINGS WITH THE SENSE 
OF TOUCH.
Often the temperature of a motor is determined by touch. Human hands can 
only tolerate temperatures below 600C. Most motors safely operate at 
temperatures greater than this, therefore the sense of touch should not be 
used. Temperature readings by hand are also inaccurate and readings should 
be made using a thermometer probe or non contact thermometer only.

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 103 of 700



Teco Installation and Maintenance Manual 
TEFC Squirrel Cage Induction Motors 

5.3.2 Main causes of high temperature: 

a.  Motor Conditions 

i. Voltage and frequency variation of power source is in excess of tolerance. 

ii. Unbalanced three phase voltage; open circuit or poor contact. 

iii. Insufficient or excessive lubrication. 

iv. Abnormal frequency of starts. 

v. Single-phasing due to open or short circuits. 

vi. Damaged starter or improper operation. 

vii. Blocked ventilation ducts. 

viii. Motors cooling vents blocked. 

b. Due to load or mechanical conditions: 

i. Overload. 

ii. Defective transmission coupling. 

iii. Poor installation causing overload. 

iv. High ambient temperature or radiant heat emitted from load or surroundings. 

5.4 VIBRATION. 

5.4.1 Main causes inducing vibration: 

i. Unbalanced load. 

i. Misalignment of couplings. 

ii. Unbalanced belt-sheaves. 

iii. Improper couplings with belts or chains. 

iv. Unsuitable foundation or poor installation. 

v. Unbalanced motor rotor. 

vi. Serious abrasion to motor or load machine drive bearing. 

vii. Defective brake coupling. 

5.4.2 No matter what causes the vibration, if it is not eliminated, the following faults may 

develop:

i. Bearing damage. 

ii. Deformation of shaft. 

iii. Loose parts or couplings. 
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5.5 NOISE. 

5.5.1 Points to note 

  Not all noise is the result of a fault or abnormality. For instance, wind and slight  

electromagnetic sounds are perfectly normal. They will remain at the same level no 

matter how long the motor is in operation. Generally the louder the noise, the larger 

the vibration amplitude will be. 

5.5.2 Bearing Sound. 

i. Bearing noise is a guide to the condition of the motor bearings without 

dismantling the motor. 

ii. Normal bearing sound in general is continuous, not intermittent. The sound 

may tend to increase with the age of the bearings, but its increase is gradual 

and hardly noticeable by the ear. 

iii. Abnormal bearing sound is intermittent, rarely continuous. 

iv. Some motors will emit noise when unloaded or after greasing due to skating. 

This is normal and temporary. 

5.5.3. Abnormal bearing sound generally develops from the following causes: 

i. Foreign matter in grease. 

ii. Scratches on the contact surface of the bearing. 

iii. Rust on the contact surfaces of the bearing. 

iv. Poor quality of grease. 

v. Insufficient grease (the sound could be continuous). 

5.5.4. Causes of abnormal electromagnetic sound:

i. Single phasing. 

ii. Short circuit in windings. 

iii. Unbalanced air gap resulted from serious bearing wear. 
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5.6. ODOUR. 

5.6.1 Causes of motor odours:

i. Short circuit or over current causing overheating of varnish. 

ii. Poor lubrication due to insufficient or contaminated grease. 

5.7. MEASUREMENT OF THREE PHASE CURRENT. 

5.7.1 Causes & effects 

When load current is above the rating on the nameplate, it means the motor may be 

overloaded. However, the cause of over current is not confined to overloading, but 

may be caused by poor coupling installation, transmission structure, excessive high 

or low voltage, etc. 

a. Causes of unbalanced three phase current. 

i. Unbalanced three phase voltage. 

ii. Open circuit in power distribution lines. 

iii. Poor switch contact. 

iv. Open or short circuit in winding. 

v. Open circuit at power transformer. 

b. Effects: 

i. Overheating of the windings causing fire or short circuit. 

ii. Vibration of motor. 

iii. Reduction of motor output torque. 

c.  Causes of wavering of ammeter indicator: 

The characteristics of devices such as compressor or press are apt to cause  

wavering of the indicator. Other causes are, 

i. Poor contact of switches. 

ii. Uneven mechanism. 

iii. Unbalanced air gap due to serious bearing aberration. 

iv. Broken conductors of squirrel cage rotor. 
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5.8. MOTOR APPEARANCE. 

5.8.1 Reasons for Cleaning   

a. Excessive dust or oil accumulation on the motor surface leading to the clogging of 

ventilation channels between cooling ribs will reduce the motors cooling efficiency. 

b. Keeping the motor and equipment clean will improve appearance and longevity.   

Motors should never be cleaned or disturbed while 

the motor is in operation. 
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Chapter 6: PERIODIC MAINTENANCE 

6.1 REGULAR INSPECTION & MAINTENANCE. 

For safety, properly trained personnel must only carry out 

maintenance and repairs. 

Some testing, such as insulation resistance, usually requires 

the motor to be stopped and isolated from the power 

 supply(ies). 

Hight temperatures may arise under operating conditions on the motor 
surfaces, so that touching should be prevented or avoided. 
Keep away from moving and live parts. 

Unless deemed necessary, do not remove guards whilst assessing the motor. 

6.1.1 Major points in regular inspection and maintenance: 

a. Routine inspection and maintenance are usually performed by operators with the 

sense of touch, sight, smell and simple meters. But it is difficult to detect trouble 

such as insulation deterioration etc. unless the motor is stopped and checked. 

b. Replacement of worn-out parts will increase longevity and prevent breakdown. 

c. Regular inspection and maintenance is important in preventing breakdown and 

lengthening service life. 

c. Owing to the varied uses and environments motors are placed in, it is difficult to set 

periods for regular inspection and maintenance. However, it has to be performed at 

least once every 6 months. Generally, the inspection time is determined by the 

following factors: 
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i. Ambient conditions. 

ii. Start and stop frequency. 

iii. Trouble with components affecting motor functions. 

iv. Parts which wear (eg. bearings). 

v. The important position of a motor in operation of a factory, mine etc. should be 

fully recognised. Therefore, its condition should be monitored, especially when it 

is operating in severe conditions. 

6.1.2. Motor Windings. 

a. For measurement of insulation resistance and tests to determine quality of insulation 

resistance, please refer to measures stated in Section 4.1.2. 

b. Inspection of coil end: 

i. Grease and dust accumulated on coil may cause insulation deterioration 

and a reduction in cooling efficiency. 

ii. Moisture. 

iii. Discolouring. Overheating mainly causes this. 

c. Wedge, is there any change from the original position? 

d. Is the bind wire at coil end in correct position? 

6.1.3. Bearings. 

a. Please refer to section 7 for bearing maintenance. 

6.1.4. Cleaning the interior of the motor. 

a. After a motor has been in operation for some time, accumulation of dust, carbon 

powder and grease etc., on the inside is unavoidable, and may cause damage. The 

inside should therefore, be regularly cleaned and examined to assure reliable 

performance. 

b. Points to note during cleaning: 

i.          If using compressed air or a blower. 

Compressed air should be free of moisture. 

Maintain air pressure at 4kg/cm2, since high pressure can cause 

damage to coils. 
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ii. Vacuum – Recommended. 

Vacuum cleaning can be used, both before and after other methods of cleaning, to 

remove loose dirt and debris. It is a very effective way to remove loose surface 

contamination from the winding. Vacuum cleaning tools should be non-metallic to 

avoid any damage to the winding insulation. 

iii. Wiping. 

Surface contamination on the winding can be removed using a soft, lint-free cloth. 

If the contamination is oily, the cloth can moistened (not dripping wet) with a safety 

type petroleum solvent. In hazardous locations, a solvent such as inhibited methyl 

chloroform may be used, but must be used sparingly and immediately removed. 

While this solvent is non-flammable under ordinary conditions, it is toxic and 

proper health and safety precautions should be followed while using it. 

Solvents of any type should never be used on windings 
provided with abrasion protection. Abrasion protection is a 
grey, rubber-like coating applied to the winding end-turns. 

Adequate ventilation must always be provided in any area where solvents are 
being used to avoid the danger of fire, explosion or health hazards. In confined 
areas (such as pits), each operator should be provided with an air line respirator, a 
hose mask, or self-contained breathing apparatus. Operators should wear goggles, 
aprons and suitable gloves. Solvents and their vapours should never be exposed to 
open flames or sparks and should always be stored in approved safety containers. 

6.1.5.  Clean the exterior of the motor. 

a. The inlet air openings should not be allowed to accumulate any dirt, lint, etc. 

that could restrict free air movement.  

b. Totally enclosed fan cooled motors require special cleaning consideration. 

The external fan must be cleaned thoroughly since any dirt build up not 

removed can lead to unbalance and vibration. 
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Motors should never be cleaned or disturbed while 

the motor is in operation. 

Isolate motor from supply before cleaning. 

6.1.6  Checking motor installation and coupling. 

a. Installation: 

i. Is foundation solid? 

ii. Are all bolts and/or nuts tight and in good order? 

b. Coupling: 

i.    Is coupling in good order? 

 ii.  Are fasteners tight and in good order? 

6.2. CLEANING OF COILS, DRYING & VARNISHING TREATMENT. 

 Age, constant heating and cooling and other factors may cause insulation 

deterioration. Also, salt deposits or grease may lower insulation resistance. 

Washing, drying and re-varnishing may be necessary if motor is flooded or showing 

deterioration from age. 

6.2.1 Cleaning: 

a. If the coils are slightly contaminated, compressed air, cloth or a nylon brush can be 

used to do the cleaning. However, when contamination is serious, thorough washing 

has to be performed. The cleaning methods are as follows: 

b. Cleaning with water: 

i. This method is applicable to motors having been immersed in water or insulated 

with no cotton yarn and paper materials. 

ii. After washing, dry immediately. 

iii. Cleaning with steam. 

If the motor has been immersed in sea-water or a chemical solution, clean with 

steam after washing thoroughly. 

Steam pressure must be kept between 2 – 4 kg/cm2. High pressure may cause 

insulation damage. 
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c. Steam temperature should be maintained between 500C – 800C.

d. After cleaning, dry immediately. 

6.2.3 Drying Method. 

a. Application: 

  i. Drying after cleaning. 

    ii. Motor has absorbed moisture. 

b. Hot air method (using heater and blower). 

i. Parts to be dried are surrounded inside a steel plate leaving an inlet and an outlet for 

hot air. Hot air will enter the inlet to dry parts (stator, rotor, etc.), and will leave via 

the outlet carrying away moisture. 

ii. The temperature within the area surrounded by the steel plate should be maintained 

at 900C – 1000C.

c. Drying with infrared ray lamp: 

i. Install the infrared ray lamp in a baking area surrounded with steel plate with 

openings at the bottom. 

ii. This method can cause partial overheating. So attention must be paid to the parts 

heated and the temperature must be kept below 1000C.

d. Drying method with electric current: 

i. The winding must have a minimum insulation resistance above 0.5M  measured 

with 500VDC megger before using this method so as to avoid a short circuit. 

ii. Lock the rotor (short the secondary winding of the wound rotor motor), apply rated 

voltage of approximately 5% - 10% to the winding. 

iii. Temperature control settings: 

Squirrel cage rotor induction motor: 700C – 800C for the stator. 

e. Measurement of insulation resistance. 

i. Measure the insulation resistance periodically during drying. 

ii. At the initial stage of drying, insulation resistance may decline slightly. When it 

returns to normal, the drying process is complete. 

iii. When the current method is applied, be sure to turn off the power to measure 

insulation resistance. 
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6.3. VARNISH. 

   Kind of Varnish 

JIS-W-25 or W-28 are highly recommended. 

a.  Method of Varnish Treatment 

i.   Dipping method: Immerse windings completely into varnish until no air  

bubbles appear.        

 ii. Pouring Method: Pour varnish completely over windings  

Note: Let varnish drip to dry after dipping or pouring. Changing position of the  

motor will obtain an even coverage. 

 b. Curing of Varnish 

  i. Set oven temperature at 110oC.

  ii. Curing time should be 12 – 16 hours 

  iii. Ensure ventilation is adequate during curing. Combustible gases are present 

To ensure adequate insulation the above procedure should be repeated. 

6.4. KEY POINTS FOR MAINTENANCE & INITIAL OPERATION 

INSPECTION AFTER LONG STORAGE. 

6.4.1 If the motor has been out of service in excess of three months, careful inspection 

should be made before putting the motor into operation again. 

6.4.2 When the motor is not in operation, the following precautionary measures should be 

undertaken:

The place for storage should be dry and well-ventilated. If the motor has to be 

placed at work site for some time, it should be completely covered and stored on 

pallets to prevent dust and moisture contamination. 

Inspection and maintenance prior to storage. 

Please refer to “Regular Inspection and Maintenance” (Section 6.1). 

6.4.3 Items to be examined prior to initial operation. 

a. Cleaning: 

Outside of motor.  

Motor interior. 
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b. Measurement of insulation resistance: 

Measurement of insulation resistance and standards to determine quality if 

Insulation resistance, please refer to measures stated in Section 4.1.2. Measurement 

of insulation resistance.

6.4.4 Drying: If the motor has absorbed moisture, it must be dried. 

6.4.5 Examination of bearings. 

Turn the motor shaft by hand (if practical) to see if it rotates smoothly and if there is 

any unusual noise. 

6.4.6 Replenishment of grease. (Refer to bearing maintenance Section 7). 

6.4.7 Switches and starters. 

Clean off dust and any foreign matter etc. 

Check if the operation is normal. 

Are the moving parts functioning smoothly? 

Check if all bolts and nuts are tight and in good order. 

6.4.8 Examination and maintenance of standby motor. 

Importance: The purpose of a standby motor is to substitute as an emergency motor 

if the motor in operation breaks down. 

It is important to always maintain the standby motor in top condition. 

Maintenance should be performed strictly according to items and notes stated 

previously.

6.5. RECORDS OF OPERATION AND MAINTENANCE. 

6.5.1 Objective:

a. Fully understand the site conditions of the motor in operation and discover any 

abnormalities in advance. 

b. Prevent the neglect and act of maintenance. 

c. Map pertinent maintenance plans after fully understanding the operation of motor. 
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d. Assess the life of parts to determine the quantity of spare parts to be kept. 

e. To plan the number of spare motors and replace or repair the motors in operation 

according to a schedule. 

6.5.2 Records of operation. 

a. A maintenance card in table form is acceptable. 

b. Principle contents: 

i.   Serial number of machine 

ii.   Model 

iii.  Three phase voltage 

iv.   Three phase current 

v.   Temperature of a motor in operation 

vi.   Ambient temperature, humidity, weather, date and time 

vii.    Time of start and stop 

viii.   Special remarks 

ix.     Operator’s name 

6.6.  POINTS TO NOTE ON DISASSEMBLY.

a. Disassemble according to the pre-set steps. 

b. Necessary tools should be ready before disassembly. 

c. Mark the disassembled parts so as to facilitate re-assembly. 

d. Place parts, bolts and nuts etc, in a box to avoid misplacing. 

e. Avoid damage to heavy parts during transportation. 

f. Dust accumulation on coil-end, ducts etc., should be cleaned during disassembly. 

g. Coat parts with light oil. 

h. Note if there is any shaft deflection or bearing damage when re-assembling. 

i. Disassemble and assemble bearing according to the bearing maintenance manual. 

For safety and to prevent equipment damage properly trained 
personnel must only carry out maintenance and repairs. 
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Chapter 7 BEARINGS 

7.1. MAINTENANCE OF ROLLING BEARING.

7.1.1. General. 

Bearings play a very important role in motor performance. It is essential to keep 

bearings in good order for the motor to operate at optimum performance. For this 

reason, please maintain bearings according to this manual.  

7.1.2. Motors within frame sizes D180 and below are complete with sealed for life  

bearings.

This type of bearing is a non maintainable item and has been pre packed with  

grease and fitted with containment shields at point of manufacture. 

These bearings do not require greasing for the life of the bearing.

7.1.3. Motors within frame sizes D200 and larger are equipped with through flush 

greasing facilities. 

Grease replenishment is required, if the motor has been out of service for three  

months or more and should also be carried out on initial start and at regular intervals 

thereafter.

a. Replenishment of grease is recommended when motor is running. 

b. Clean the grease nipple and open the grease drain (if applicable) prior to greasing. 

Restore after greasing. 

c. A slight leakage of grease between the flinger and bearing cover is normal and 

assists in totally sealing the bearing from ingress of dust and foreign matter. 

7.1.2. Grease Lubricated Type. 

Keeping the bearing lubricant in top condition is extremely important in the 

maintenance of bearings. It is a prerequisite of extended bearing life to replenish 

grease using the correct grade, quantity and time interval. 

The reasons for grease replenishment are: 

a. Assure the rolling contact surface has no metal to metal contact. 

b. Form a lubrication membrane on the rolling contact surface to reduce noise. 

c. Purge the motor of old and contaminated grease. 
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d. The presence of the correct grade and quantity of grease reduces corrosion, seals the 

bearing and lowers vibration. 

7.1.3. Grease replenishment period: 

The life of grease varies depending on model, speed, temperature, operational 

conditions etc. it is, therefore, impossible to determine the exact time interval for  

replenishment.  

However, under normal conditions the greasing interval is shown in Table 3. 
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Remarks: 

a. Please refer to lubrication nameplate, if attached. 

b. The data as shown in Table 3 and/or lubrication nameplates are the 

maximum recommended intervals under good conditions, please consider 

site conditions, as a shortening of these periods may be necessary. 

7.1.4. Type of grease: 

The majority of Teco motors utilise SHELL Alvania grease RL3 that is standard for 

TECO motors except some special models for which special grease will be shown 

on the nameplate. Please use identical grease when servicing or alternatively 

lubricants of different brands that have been established as being equivalent in the 

areas of composition, physical properties and thickeners. 

(For use in Australia)

If Beacon 325 grease is specified on motor nameplate and this grease is not 

available, use  Fuchs Stabyl LT50,  Ph 1800 1800 14, Fax 1800 1800 13. 

If Sunoco EP2 grease is specified on motor nameplate and this grease is not 

available, use  Mobilux HP (preferred) or Shell Alvania R3. 

*Don’t mix different kinds of grease. 

7.1.5. Amount of grease replenishment: 

Amount of grease replenishment depends on the type, size and construction and the 

bearings. For the maximum quantity used in one replenishment of each bearing, 

please refer to Table 4. 
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     Table 4. 

*Fill new grease until it displaces the old grease completely. 

7.1.6. Key points to note in grease filling: 

Filling method for grease exchange type bearing. 

Use grease gun to pump grease through grease nipple into bearings. The old 

contaminated grease is forced to drain out of the discharge chute. Please open the 

grease drain (if fitted) while greasing, and leave the motor running. Shut outlet after 

the motor runs for 30 minutes. 

The outlet is not visible on some models, grease should be pumped in until the 

sound of bearing is normal. It is advisable to grease when the motor is operating as 

old grease is expelled more easily. Don’t grease motor when it is at a standstill. If 

there is a draw-out device for grease, draw out the used grease after greasing. 

Stay clear of rotating parts while relubricating motor when it 
is in operation. 

7.1.7. Temperature of bearing. 

Temperature of the bearing will rise slightly, but temporarily while greasing and 

will return to normal a few minutes after greasing. Brief temperature variations are 

of no concern. 
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7.1.8. Selection of grease gun. 

There are two types of grease gun. High pressure lever type and hand press type. As 

the hand press type has a lower force, grease replacement will take more time. 

Greasing can be achieved quickly by using a lever type gun, however care should be 

taken to adjust the pressure and rate to avoid excessive grease entry which may 

enter the motor’s interior. 

7.2. NOISE OF BEARING. 

a. Normal noise. 

Noise is congenital to movement of the bearing. Generally bearing noise that has a 

continuous rhythm with no sudden change is normal. 

b. Abnormal noise. 

It is difficult to detect the early stages of bearing failure with the ear. It takes a lot of 

experience and a sharp ear to detect abnormal noise. Any sudden change in bearing 

noise should be investigated. 

7.3. VIBRATION. 

If the vibration of the bearing is unusually high, please test with vibroscope.

The preferred level for vibration should be below 2.8mm/sec. If the values exceed 

this figure, an investigation should be undertaken to find and rectify the problem.  

7.4. REGULAR INSPECTION.

7.4.1. Regular monthly inspection. 

 Grease replenishment (refer to Section 7.1). 

7.4.2 Regular yearly inspection. 

It is important to undertake regular inspection every year when the machine is out 

of service for maintenance. 

7.4.3 Inspection Notes. 

a. Electric etching. 
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When there are dark spots on bearing surface or outside the face of outer ring and / 

or inside face of bearing housing, please check with microscope to see if they look 

like pock marks or fish scales which could be the result of electric etching due to 

poor installation etc. 

b. Precision of installation. 

The degradation of the bearing may be the result of misalignment due to sinking 

foundations etc, after the motor has been in use for a long period. Regularly check 

and record the alignment of couplings, and make adjustments as necessary. 

Chapter 8 Troubleshooting. 

8.1 FAULT FINDING & RECOGNITION 

Kind of Fault Symptom Cause Remedy

Power-off Consult power

company 

Switch-off Switch-on

No fuse Install fuse 

Broken wires Check wires and repair 

Broken lead Check leads and repair 

Motionless

And soundless 

Faulty winding Check winding and 

repair

Short circuit Check circuit 

Incorrect wiring Check wiring 

Poor contact in circuit 

switches

Check and repair 

Broken wiring Check and repair 

Fail to

start without  

load

Fuse blowing – 

(Circuit Breaker 

trips off, slow 

start with 

electromagnetic 

noise Poor contact of starting 

switch

Check and repair 

The bearing is a high precision component, it is important to avoid 
ingress of dust and foreign matter. A hammer or similar object must not 
be used during the cleaning and installation of the bearing. 
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Incorrect connection of

starting switch 

Check and repair 

Insufficient capacity of 

fuse or breaker 

Replace fuse or 

breaker

Overload Lighten load 

Overload after 

start

Fuse blowing –

Fail to restart 

due to circuit 

breaker tripping High load at low 

voltage

Check circuit capacity 

and reduce load 
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Kind of Fault Symptom Cause Remedy

Overload or 

Intermittent 

Overload

Lighten Load 

Under-voltage Check circuit capacity 

and power source 

Over-voltage Check power source 

Ventilation duct 

clogged

Remove the foreign 

matter in the duct 

Ambient 

temperature 

exceeds 450C

Lower ambient 

temperature 

Friction between 

rotor and stator 

Repair

Fuse blowing 

(Single phase 

rotating) 

Install the specified 

fuse

Poor contact of 

circuit switches 

Check and repair 

Poor contact of 

starting switch 

Check and repair 

Overload after Start Overheating  

of Motor 

Unbalanced three 

phase voltage 

Check circuit or 

consult power 

company 

Voltage drop Check circuit and 

power source 

Sudden overload Check machine 

Speed falls

sharply

Single phase 

rotating 

Check circuit and 

repair

Insufficient

capacity of switch 

Replace switch Switch overheat

High load Lighten load 
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Kind of Fault Symptom Cause Remedy

Misalignment 

between motor and 

load

Re-align

Overspeed of 

bearing outer-ring 

Adjust bracket 

Overload after Start Bearing Overheat 

High bearing noise Replace damaged 

bearing

Occurrence from 

first operation 

Check noise not 

normal 

Electro-magnetic 

noise induced by 

electricity Sudden sharp noise 

and smoking 

Short circuit of 

windings. Repair. 

Not enough grease Add grease 

Deterioration of 

grease

Clean bearing and 

re-grease

Bearing noise 

Excessive noise Replace the 

damaged bearing 

Loose belt sheaf Adjust key and 

lock the screw 

Loose coupling Adjust the position 

of couplings and 

tighten

Loose screw Tighten screw 

Noise

Mechanical noise 

caused by 

machinery 

Fan rubbing Adjust fan position 
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Kind of Fault Symptom Cause Remedy

Rubbing as a result 

of ingress of 

foreign matter 

Clean motor 

interior and 

ventilation ducts 

Wind noise Noise induced by 

air flowing through 

ventilation ducts 

Noise Mechanical noise

caused by 

machinery 

Induced by 

conveyance

machine 

Repair machine 

Short circuit of 

windings

RepairElectro-magnetic 

vibration

Open circuit of 

rotor

Repair

Unbalanced rotor RepairVibration

Unbalanced fan Repair

Broken fan blade Replace fan 

Un-symmetrical

centres between 

belt sheaf 

Align central points

Central points of 

couplings do not lie 

on the same level 

Adjust the central 

points of couplings 

on the same level 

Improper mounting 

installation 

Lock the mounting 

screw

Vibration

Mechanical

vibration

Motor mounting 

bed is not strong

Reinforce

mounting bed 

Remarks: 

i. Circuit switches: This includes knife switch, electromagnetic switch, fuse and other 

connection switches etc. 

ii. Starting switches: This includes Delta-Star starter, compensate starter, reactance 

starter, resistor starter, starting controllers etc. 
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CSM_D5C_DS_E_4_3

1

Touch Switch

D5C
Unique 18-mm-dia. Capacitive Touch 
Switch with Choice of Three Actuators is 
Activated with Only a Very Slight 
Physical Contact
• Only a slight activation force is required, enabling detecting micro 

deflections, thin wires, or thin-plate conductors (e.g., steel or 
stainless).
Application possible for non-conductors by indirectly connecting to 
ground.

• Instantaneous operation upon contact with extremely limited 
hysteresis for high-precision position detection.

• Diameter of only 18 mm with standard built-in amplifier, operation 
indicator, and sensitivity adjustment.

• Conforms to IEC IP67 *
• Freely replaceable antenna with screw mounting.
• Free attachment to enable changing the antenna shape according to 

the application.
* Malfunction may occur if used in locations subject to water or oil.

Be sure to read Safety Precautions on page 6 to 7 and 
Safety Precautions for All Limit Switches.

Application Examples
Detection of Incorrectly Set Work Press Position Confirmation Detection of Bent Drills

Detection of Fine Wire or Thin Plate Detection of Loose Screws Detection of Loose Wires

Detection of End of Cloth or Paper
(Detected with indirect ground)

Detection of Seams in Cloth or Paper
(Detected with indirect ground)

D5C D5C

Press

D5C

Press

D5C

D5C

D5C

Steel plate
1.0 mm

Wire

D5C

D5C

D5C

Paper or cloth

Ground surface

The D5C detects the end of the paper or cloth
when the antenna touches ground.

D5C

Paper or cloth

Ground pole

The D5C detects the seam when the antenna
touches ground pole.

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 135 of 700



2

D5C
Ordering Information

Note: The lead wire is 3 m.

Specifications

Ratings and Characteristics

Features ·Usable by bending tip of antenna.
·Overtravel of 20 mm max.

·Ideal for high-accuracy position control.
·Overtravel of 3.5 mm max. ·Any actuator can be attached.

Actuator

Coil spring Plunger Free-attachment

Item Model Model Model

Supply voltage 
(Power supply)

DC D5C-1DS0 D5C-1DP0 D5C-1DA0

AC D5C-1AS0 D5C-1AP0 D5C-1AA0

Antenna only D5C-00S0 D5C-00P0 D5C-00A0

Type DC AC
Item Model D5C-1D@0 D5C-1A@0
Degree of protection Equivalent to IP67
Mechanical durability 10,000,000 operations min. (at rated overtravel value)
Supply voltage (operating voltage) 12 to 24 VDC (10 to 30 VDC), (ripple: 10% max.) 100 to 240 VAC (45 to 264 VAC), 50/60 Hz
Rated frequency --- 50/60 Hz
Sensitivity setting range 30 to 100 pF
Current consumption 17 mA max. ---

Leakage current
Circuit --- 2 mA max.
Antenna 1 mA max. 1 mA max.

Response time 2 ms max. 8 ms max.
Output current 200 mA max. (resistive load)
Insulation resistance 50 MΩ min. (at 500 VDC) between lead wires and case

Dielectric strength 1,000 VAC, 50/60 Hz for 1 min between current-carry-
ing metal parts and non-current-carrying metal parts

2,000 VAC, 50/60 Hz for 1 min between current-carry-
ing metal parts and non-current-carrying metal parts

Rated insulation voltage (Ui) 1,000 VAC
Pollution degree
(operating environment) 3 (IEC947-5-1)

Protection against electric shock Class II
Proof tracking index (PTI) 175
Switch category D (IEC335)
Vibration resistance 10 to 55 Hz, 1.5-mm double amplitude
Shock resistance 1,000 m/s2 max.
Ambient temperature Operating: −25°C to +70°C (with no icing)
Ambient humidity 35% to 95%RH
Weight Approx. 110 g (in case of D5C-1DS0) Approx. 120 g (in case of D5C-1AS0)
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D5C

ngineering Data (Typical xamples)

Structure and omenclature

omenclature

Operating Principle

Temperature Characteristics of DC Models
D5C-1D@0 (2  VDC)

Temperature Characteristics of AC Models
D5C-1A@0 (100 VAC)

Voltage Characteristics of DC Model
D5C-1D@0 (Ambient temperature  25°C)

Voltage Characteristics of AC Model
D5C-1A@0 (Ambient temperature  25°C)
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D5C

Series Classification and Features

Connections

Output Circuit Diagram
The lead wire colors of the D5C have been changed in compliance with the latest applicable IS standards. Colors in parentheses are previous ones.

D5C-1D@0 (DC Model) D5C-1A@0 (AC Model)

Dimensions n t  mm

DC Models

D5C D@ Power suppl  
 to  DC

The D5C  tself can d rectl  sw tch  
a load f DC power s pro ded.

 m  ma .
 ＝

D5C @
Power suppl

 to  C

n C power suppl  can e detected  
and an C load can e sw tched. 

m  load ma .
 Cosφ  

.  Ω

 to  DC

rown ed

lac  h te

lue lac

w tch
ma n
c rcu t

oad

 to  C

rown h te

lue lac

w tch
ma n
c rcu t

oad

Caut on la el

. The sta nless steel w re actuator can mo e n an  d rect on. owe er  
 l m t the o ertra el to w th n  mm from the free pos t on. The force that
 pushes the actuator must not e ceed .  .

 n l nsulated round ca le o l  and shoc res stant t pe
  d a.  three conductors × .  mm .

 se after remo ng the caut on la el.

 D perat on nd cator× 

Two nternal loc  washers Two clamp ng nuts
dth  

Th c ness  

ertra el

.5 d a.

.  d a.  

.5 d a. .  d a.  d a.
.  d a. d a.

5

.5 5

.5

Coil Spring
D5C-1DS0

 D perat on nd cator× 

Two nternal loc  washers

ertra el

5 d a..5 d a. .  d a.  d a.
.  d a. d a.

5

5

Two clamp ng nuts
dth  

Th c ness  

Caut on la el

. The o ertra el of the sta nless steel plunger s w th n .5 mm.
 Do not appl  a force greater than .   to the plunger.

 n l nsulated round ca le o l  and shoc res stant t pe
  d a.  three conductors × .  mm .

 se after remo ng the caut on la el.

Plunger
D5C-1DP0
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5

D5C

AC Models

 elf loc ng nut

oc  nut

D perat on nd cator× 

Two nternal
loc  washers

Two flat washers

.5 d a. .  d a.  d a.
.  d a. d a.

5

× .   

Caut on la el

Two clamp ng nuts
dth  

Th c ness  
. m t the total length of actuator w re to  m or less.

 hen mount ng the w tch to a metal plate  do not e ceed an area of  cm .
 n l nsulated round ca le o l  and shoc res stant t pe

  d a.  three conductors × .  mm .
 se after remo ng the caut on la el.

Free-attachment
D5C-1DA0

 D perat on nd cator× 

Two nternal loc  washers

ertra el

.5 d a.

.  d a.  

.5 d a. .  d a.  d a.
.  d a. d a.

5

.5

5

.5

Caut on la el

Two clamp ng nuts
dth  

Th c ness  
. The sta nless steel w re actuator can mo e n an  d rect on. owe er  

 l m t the o ertra el to w th n  mm from the free pos t on. The force
 that pushes the actuator must not e ceed .  .

 n l nsulated round ca le o l  and shoc res stant t pe
  d a.  three conductors × .  mm .

 se after remo ng the caut on la el.

Coil Spring
D5C-1AS0

 D perat on nd cator× 

Two nternal loc  washers

ertra el

5 d a..5 d a. .  d a.  d a.
.  d a. d a.

5

Two clamp ng nuts
dth  

Th c ness  

Caut on la el

. The o ertra el of the sta nless steel plunger s w th n .5 mm.
 Do not appl  a force greater than .   to the plunger.

 n l nsulated round ca le o l  and shoc res stant t pe
  d a.  three conductors × .  mm .

 se after remo ng the caut on la el.

Plunger
D5C-1AP0

 elf loc ng nut

oc  nut

D perat on nd cator× 

Two nternal
loc  washers

Two flat washers

× .   

.5 d a. .  d a.  d a.
.  d a. d a.

5

Two clamp ng nuts
dth  

Th c ness  

Caut on la el

. m t the total length of actuator w re to  m or less.
 hen mount ng the w tch to a metal plate  do not e ceed an area of  cm .

 n l nsulated round ca le o l  and shoc res stant t pe
  d a.  three conductors × .  mm .

 se after remo ng the caut on la el.

Free-attachment
D5C-1AA0
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D5C
Safety Precautions

Refer to Safety Precautions for All Limit Switches.

Make sure that the antenna does not come into contact 
with the human body  otherwise an electric shock may 
be received.

Mounting
Do not t ghten the nuts w th e cess e force. 
The ma mum perm ss le t ghten ng force of 
each nut w th a washer s .  ·m.

rounding of Antenna and Sensing 

Ob ect

Si e of Sensing Ob ect
• Grounded ect

f the sens ng o ect s the follow ng grounded conductor  ts s e 
w ll not affect the operat on of the D5C. Chec  for the presence of 
nsulators st c ng to the sens ng o ect or the corros on of the 
sens ng o ect  howe er  so that the ground res stance w ll not 
e ceed  Ω.

Contact with rounded Conductor
The sensing ob ect is equivalently grounded through
ground resistor R.

R  3 kΩ max.
The sensing ob ect must not come into contact with the human body

• on grounded ect
f the sens ng o ect s the follow ng non grounded conductor  the 

D5C w ll operate f the capac tance etween the sens ng o ect and 
the ground s  p  or more. The larger the surface area of the 
sens ng o ect s  the h gher ts capac tance w ll e. The shorter the 
d stance etween the sens ng o ect and the ground s  the h gher 
the capac tance w ll e. urthermore  the capac tance greatl  
ar es w th the ground cond t on e.g.  dr  sand  concrete  or wet 

so l .

Contact with on-grounded Conductor
The sensing ob ect is equivalently grounded through capacitor C.

C  30 pF min.

Conditions of Sensing Ob ect
• The detect on of conductors e.g.  ron  sta nless steel  alum num  

and rass o ects  poses no part cular pro lem.  conductor 
coated w th pa nt cannot e detected  howe er  ecause there s no 
electr cal cont nu t  etween the antenna and the conductor.

• on conduct e o ects e.g.  plast c  ceram c  glass  and cloth 
o ects  can e detected  ground ng them nd rectl .

efer to Application Examples on page .

Antenna

Shape and xtension
f a metal plate s used as an antenna  connect ng t to the u lt n 

or separated antenna of the D5C  the surface area of the metal plate 
must e  cm  ma mum g. . The antenna can e e tended  
pro ded that the total length of the antenna s  m ma mum g.  
and that the ottom of the antenna s at least  cm g.  awa  from 
the ground. efer to the llustrat ons elow
The D5C ma  e damaged f the antenna s e cess el  large or 
hea  or f the antenna s used n locat ons w th e cess e rat on or 
shoc . e sure to chec  the locat ons efore use.

Parallel Arrangement
f there are mult ple D5Cs are located n parallel  ma e sure that the 

d stance etween ad acent antennas s at least  cm.

Maintenance
• a e sure that the port on of the antenna that comes nto contact 

w th sens ng o ects s free of o l  d rt  or rust  or an  other nsulator. 
therw se  the D5C w ll not operate.

• The degree of protect on of the D5C s P . The D5C cannot e  
howe er  used n the water or o l.

• ocat ons w th pra ed ater or l
The D5C ma  malfunct on n locat ons where the D5C s fre uentl  
e posed to spra ed water or o l. spec all  the D5C ma  
malfunct on more fre uentl  f t s e posed to spra ed water
solu le cutt ng o l. n such locat ons  e sure to ta e appropr ate 
measures to protect the D5C from o l and water.

Wiring and Connections
• e sure to w re the D5C correctl  accord ng to the color of each 

cord. ncorrect w r ng ma  damage the nternal components of the 
D5C or the D5C ma  malfunct on.

•  ma mum of two models can e connected n ser es pro ded that 
 to   s suppl ed. DC models cannot e connected n ser es.

• e sure to suppl  power to the D5C a the load. f power s suppl ed 
to the D5C d rectl  the fuse w ll low.

• f there are w re power l nes or h gh tens on l nes close to the ca le 
of the D5C  e sure to w re the ca le of the D5C awa  from power 
l nes or h gh tens on l nes or la  the ca le n an e clus e  sh elded 
condu t.

• emo e the caut on la el on the end of the ca le efore w r ng the 
ca le.

 CAUTIO S

Precautions for Correct Use 

.5 .5 d a.

Mounting ole Dimension

Grounded
         conductor

D5C

 Ω ma .

Generall  the conductor w ll
e detecta le f the am ent

hum d t  s  to  and
the surface area of the conductor
s appro matel   × 5  mm.

on grounded
conductor

 p  m n.
C

etal plate
cm ma .

g. 

D5C

g. 

D5C
  ≤  m

5

g. 

D5C

 cm m n.

 m ma .

Ground

D5C
 cm m n.

D5C

D5CD5C

 cm m n.

D5C

D5C

oad

 to  C

Power
source
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D5C

D5C-1A@0 (AC Models)
• Be aware that the D5C-1A@0 not in operation has a leakage 

current of approximately 2 mA. Especially, if the load is a relay with 
a current flow of 10 mA or less, a reset failure may result due to the 
residual voltage. Therefore, connect a bleeder resistor as shown 
below so that the residual voltage will be less than the reset voltage 
of the load.

The bleeder resistance and permissible power are obtained from 
the following formula.

R≤ (KΩ) P> (mW)

P  W number of bleeder load (Practically  the wattage must be a few 
times larger than the obtainable value.)

I  Load current (mA)

• If a DC relay or DC counter is used as a load connected through an 
electronic timer or current rectification circuit, pay the utmost 
attention so that the leakage current of the D5C AC model will not 
cause the load to malfunction.

Sensitivity Ad ustment
• The sensitivity of the D5C can be adjusted by turning the adjuster 

on the rear side with a flat-blade screwdriver. 
• The sensitivity increases by turning the adjuster clockwise (max. 30 pF) 

and decreases by turning the adjuster counterclockwise (min. 100 pF).

• Be sure to turn the adjuster with a torque of 0.08 N·m or less. If 
excessive torque is applied, the adjuster will break.

rounding

For DC and AC Models
• In order to maintain the operational reliability of the D5C, be sure to 

ground the blue or black wire of the power cable.
(Refer to Output Circuit Diagram  on page 4.)

• Operation may fail if the D5C is not grounded.
DC Models

• The service power supply of the PC (Programmable Controller) is 
not available to the D5C-1D@0. The negative line of the service 
power supply of the PC is not grounded. Therefore, the D5C may 
not operate.
Furthermore, if the negative line of the service power supply is 
grounded, the noise resistance of the PC will drop.

AC Models
• Provided that single-phase 200 V is supplied to the D5C-1A@0, if 

one phase is grounded, the power supply will be short-circuited and 
a machinery breakdown will result. Use an isolating transformer 
and ground the secondary side of the transformer instead.

• In the above case, be sure to ground the secondary side, otherwise 
the D5C may not operate.

The lead wire colors of the D5C have been changed in compliance with the 
latest applicable JIS standards. Colors in parentheses are previous ones.

Others
• Do not disassemble the D5C, otherwise the internal wiring will be 

damaged and the D5C will fail to operate.
• The sealing of the D5C uses nitrile butadiene rubber (NBR), which 

is highly oil resistive. If exposed to some types of oil or chemical 
indoors or outdoors, however, the NBR may deteriorate. Contact 
your OMRON representative for details.

• When mounting the antenna to the D5C, be sure to tighten the 
antenna to a torque of 0.39 to 0.83 N·m. If the antenna is not 
tightened securely, the built-in contact may break.

• If an appropriate antenna is mounted to a free attachment model, 
hold the nut on the outer side with a wrench so that the nut will not 
move. Then tighten the nut on the inner side within a torque range 
of 0.78 and 1.18 N·m.

AC power
supply VsBleeder resistor R

Load

Vs
10−I

Vs2

R

SENSI

Set point

D5C

AC

Brown
(White)
Blue
(Black)

Load

Wrench

Direction
of turn

Antenna
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Read and Understand This Catalog 
Please read and understand this catalog before purchasing the products. Please consult your OMRON representative if you have any questions or 
comments. 

Warranty and Limitations of Liability 

WARRANTY 
OMRON's exclusive warranty is that the products are free from defects in materials and workmanship for a period of one year (or other period if specified) 
from date of sale by OMRON. 

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, REGARDING NON-INFRINGEMENT, MERCHANTABILITY, OR 
FITNESS FOR PARTICULAR PURPOSE OF THE PRODUCTS.  ANY BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE HAS 
DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.  OMRON DISCLAIMS ALL OTHER 
WARRANTIES, EXPRESS OR IMPLIED. 

LIMITATIONS OF LIABILITY 
OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR COMMERCIAL LOSS 
IN ANY WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR STRICT 
LIABILITY. 

In no event shall the responsibility of OMRON for any act exceed the individual price of the product on which liability is asserted. 

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS REGARDING THE PRODUCTS UNLESS 
OMRON'S ANALYSIS CONFIRMS THAT THE PRODUCTS WERE PROPERLY HANDLED, STORED, INSTALLED, AND MAINTAINED AND NOT 
SUBJECT TO CONTAMINATION, ABUSE, MISUSE, OR INAPPROPRIATE MODIFICATION OR REPAIR. 

Application Considerations 

SUITABILITY FOR USE 
OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to the combination of products in the customer's 
application or use of the products.  
   
At the customer's request, OMRON will provide applicable third party certification documents identifying ratings and limitations of use that apply to the 
products.  This information by itself is not sufficient for a complete determination of the suitability of the products in combination with the end product, 
machine, system, or other application or use. 

The following are some examples of applications for which particular attention must be given.  This is not intended to be an exhaustive list of all possible 
uses of the products, nor is it intended to imply that the uses listed may be suitable for the products: 

� Outdoor use, uses involving potential chemical contamination or electrical interference, or conditions or uses not described in this catalog. 

� Nuclear energy control systems, combustion systems, railroad systems, aviation systems, medical equipment, amusement machines, vehicles, 
safety equipment, and installations subject to separate industry or government regulations. 

� Systems, machines, and equipment that could present a risk to life or property.   

Please know and observe all prohibitions of use applicable to the products. 

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE 
SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE OMRON PRODUCTS ARE PROPERLY RATED AND 
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM. 

PROGRAMMABLE PRODUCTS 
OMRON shall not be responsible for the user's programming of a programmable product, or any consequence thereof. 

Disclaimers 

CHANGE IN SPECIFICATIONS 
Product specifications and accessories may be changed at any time based on improvements and other reasons. 

It is our practice to change model numbers when published ratings or features are changed, or when significant construction changes are made.  
However, some specifications of the products may be changed without any notice.  When in doubt, special model numbers may be assigned to fix or 
establish key specifications for your application on your request.  Please consult with your OMRON representative at any time to confirm actual 
specifications of purchased products. 

DIMENSIONS AND WEIGHTS 
Dimensions and weights are nominal and are not to be used for manufacturing purposes, even when tolerances are shown. 

PERFORMANCE DATA 
Performance data given in this catalog is provided as a guide for the user in determining suitability and does not constitute a warranty. It may represent the 
result of OMRON’s test conditions, and the users must correlate it to actual application requirements. Actual performance is subject to the OMRON 
Warranty and Limitations of Liability. 

ERRORS AND OMISSIONS 
The information in this document has been carefully checked and is believed to be accurate; however, no responsibility is assumed for clerical, 
typographical, or proofreading errors, or omissions. 

2013.1
In the interest of product improvement, specifications are subject to change without notice. 

OMRON Corporation 
Industrial Automation Company 
http://www.ia.omron.com/ 

(c)Copyright OMRON Corporation 2013 All Right Reserved. 
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WM SERIES GEAR UNITS

SINGLE REDUCTION WORMGEAR UNIT

INSTALLATION & MAINTENANCE
GUIDE

September 2002
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WM Series
Gears

INSTALLATION & MAINTENANCE GUIDE

2

IMPORTANT INFORMATION YOU MUST READ

Product Safety Information of ���� Gear Products

Important Notes
Always isolate the power source from the drive or the equipment.
Always wear protective clothing, safety glasses, hats, gloves, ear protectors and safety shoes as warranted by the circumstances.
Always ensure tools are in good working condition and use as directed by the manufacturer.
Loosen all tension devices.
Ensure that the correct lubrication is used prior to commissioning.

Customers are reminded that when purchasing any technical product for use at work (or otherwise), any additional or up-to-date information
and guidance, which it has not been possible to include in the publication, should be obtained from your local sales office in relation to the
suitability and the safety and proper use of the product.

All relevant information and guidance must be passed on by you to the person engaged in, or likely to be affected by or responsible for the
use of the product.

Potential Hazards
There are a number of hazards that must be avoided when installing, maintaining and repairing Renold Gear units. The following are
suggested safety guides when undertaking any of the above.
Hot surfaces and lubricants.
After prolonged running, a gear unit can generate high temperatures and can create surface temperatures that could burn the skin.
Do not drain the oil from a gear unit that has been run for a prolonged period because the oil will be hot and could burn the skin. Allow the oil to cool,
prior to draining.
Fire and Explosions.
A gear unit creates an oil mist or vapour internally after prolonged running and can be a fire and explosion risk if a naked flame is in close proximity.
Allow the unit to cool prior to opening the unit.
Flames or high running temperatures can burn or melt rubber compounds and melt plastic compounds and produce dangerous fumes. These  compounds
should be avoided until cool and then handled with protective gloves.
Guards
All rotating parts must be guarded with suitable guards, secured to the gear unit or machine frame.
Lifting
Lifting lugs or lifting points to suit eyebolts are provided on all Renold gear units. These must be used at all times.
Noise
Gear units run at high speed can create noise levels damaging to hearing. Ear protectors should be worn if  there is a possibility of prolonged exposure to
these conditions.
Lubrication.
The Installation & Maintenance Guide include the various types and quantities/ types of oils to be used in Renold gear units. These must be followed at
all times.
Electrical Equipment
Follow all associated manufacturers instructions and always isolate all electrical equipment prior to carrying out any work.
Holdback/ Backstops
Failure of a backstop when fitted to the gear unit could result in personnel injury and machine damage. Secondary back-up systems must be provided.
Installation Maintenance and Storage.
Full Installation & Maintenance instructions are included in this document. Failure to follow the instructions could result in failure of the gear unit and /
or damage to the equipment onto which it is being installed.
Short and long term storage instructions  have been in included in this Installation & Maintenance Guide.
General
All information contained in this document is subject to change without notice.
The right is reserved to make modifications to the product to meet manufacturing conditions and/or developments (for example in design or materials)
Copyright Renold Power Transmission Limited 2002. All rights reserved. Nothing containing in this publication shall constitute a part of any contract,
express or implied.

       RENOLD GEARS TEL + 44 [0] 1706 751000
       HOLROYD GEAR WORKS FAX + 44 [0] 1706 751001
       MILNROW eMAIL ;  sales@gears.renold.com
       ROCHDALE  OL16 3LS    ENGLAND WEB ;     www.renold.com

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 148 of 700



WM Series
Gears

INSTALLATION & MAINTENANCE GUIDE

3
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WM Series
Gears

INSTALLATION & MAINTENANCE GUIDE

4

1.          UNIT DESIGNATION CODE

If further information of after sales service is required, please have the following information at hand.

- Order No.
- Unit Designation Code

Examples

SPEED REDUCER OR REDUCTION GEAR UNIT TYPE
WM4. 10. UA. M.
WM4 Wormgear unit size 4 (6 sizes - 4, 5, 6, 7, 8 & 9)
10 Ratio
UA Hand of assembly (see Appendix A)
M Metric shaft and bore size

MOTORISED UNIT TYPE
MWM4. 10. WA. 5.5. 4. 132. M
MWM4 Motorised unit size 4 (6 sizes - 4, 5, 6, 7, 8 & 9)
10 Ratio
5.5 Motor power (kw)
4 Motor speed i.e. 4 pole / 6 pole
132 Motor IEC frame size
M Metric shaft and bore size

2. GENERAL INFORMATION

The WM Series of gear units comprises of six sizes ranging from 4.0" to 9.0" centres.  The units can be
supplied either as reduction gears, geared motors, or as motor ready gear units for individual customers to
fit their own motors. Rated up to 12000Nm in a ratio range from 5:1 up to 70:1, WM Series offers a wide
selection of mounting options and accessories to suit a wide and diverse market.

The instructions which follow are to help you achieve the recommended installation procedure, ensuring
optimum performance, satisfaction and life from your Renold Gears WM Series gear unit.

Prior to despatch, all units are tested and checked to ensure that they comply with the highest standards
required by our company. Also, a great deal of care is taken in the quality of packing and transport
arrangements, ensuring that the unit reaches its final destination in its original condition.

Renold Gears hopes that the supplied unit will fully meet your expectations.

3. WEATHER PROTECTION

All WM gear units are protected to a standard capable of withstanding normal weather conditions.

Where it is probable that the unit will be subjected to adverse weather conditions, or where it is to be left
inactive for a long period of time, our sales team should be notified when the order is placed so that the
unit can be provided with the appropriate protection.
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4. PRE-INSTALLATION

4.1 PLUG POSITIONS

WM Series gear units are fitted with oil breather, oil level and drain plugs. The units are designed for
mounting in any of the positions shown in Appendix A. Using the diagrams provided, ensure that the
plugs are in the correct position for the intended mounting position.

If required, a breather containing a filter can be ordered, for use where conditions could lead to dirt or
water penetration of the breather.

4.2 FIXING SURFACES

Before starting to install the WM gear unit, any areas which are used to locate or have fittings attached to
them, must be cleaned to remove any dirt, paint or grease which may be present. The same precautions
must be taken with any other equipment being assembled. Cleansing the mating faces of the gear unit and
its fitting area will ensure that the unit sits flat on the mounting area. This will in turn aid the necessary
alignment of the gear unit.

5. INSTALLATION

NOTE: Units are supplied without oil.

5.1 MOTOR READY GEAR UNITS

Units which have been supplied “motor ready” require the fitting of the relevant motor by the customer.
When fitting motors to the mounting face on a motor ready unit, use the following procedure:-

I. Ensure that both mating faces are clean and free from dirt, grease and paint. The faces should also be
checked for flatness and damage.

II. Attach the motor to the sub-assembly using the relevant size of screws and tighten to the correct
torque.

5.2 FITTING OF COMPONENTS ONTO INPUT/OUTPUT SHAFTS

Components which are to be fitted to either the input or output shaft of the gear unit (e.g. couplings,
pulleys, sprockets, etc.) may be fitted using one of the following methods.

NOTE: Do not strike the component onto the shaft with a mallet, as this could damage the support
bearings.

• The component can be heated using an appropriate method, expanding the bore. The part can then be
dropped, lightly tapped, or jacked onto the shaft, depending on the fit of the item.

• The component may be applied to the shaft using a screw jack method which locates in the tapped hole
situated in the end of the shaft. Please refer to Appendix B for the tapped hole dimensions relative to
the size of shaft.

NOTE: Gear units supplied for the American market will have shaft diameters to a nominal imperial
size. A tapped hole will not be present in the end of the shaft.
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5.3 UNIT LOCATION REQUIREMENTS

Foot / Flange Mounted Gear Units

The gear unit and other drive components should be rigidly mounted onto firm and preferably flat
foundations. This prevents any movement and vibration which may affect the alignment of the shafts,
couplings, pulleys, etc.

If required, suitable baseplates to incorporate the unit can be supplied by Renold Gears.

Shaft Mounted Gear Units

The shaft onto which the gear unit is to be fitted must be a close sliding fit into the sleeve of the gear unit.
The key in the mating shaft must be a good side fit and of sufficient length to present a full face to the
keyway in the sleeve over the length of the locating bore.

5.4 FITTING GEAR UNIT TO CUSTOMER’S EQUIPMENT

When fitting a WM gear unit to its allocated position using a flange/skirt or the gear case feet, use
hexagon head screws/bolts complying to ISO grade 8.8 as a minimum, and tighten to the relevant torque
(shown below)

5.5 CONNECTING THE MOTOR SUPPLY

Mains Connection

Motor connection to the mains supply should be carried out by a competent, fully qualified electrician.
The current rating of the motor is located on the motor identification plate.

NOTE: The correct sizing of cables to electrical regulations is essential.

Motor

Where units are supplied with motors, connection to the motor terminal box should be carried out using
the circuit diagrams contained in Appendix C.

Motors which are supplied or requested by the customer which are non-standard to the gear unit, should
have the relevant circuit diagrams provided with them.

Motor With Brake

For brake motors, please refer to the circuit diagrams which will be supplied with the motorised gear unit.

NOMINAL DIA TIGHTENING TORQUE
                       M6                   11.7 Nm
                       M8                      28 Nm

M10                      56 Nm
M12                      98 Nm
M16                    244 Nm
M20                    476 Nm
M24                    822 Nm
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5.6 INSTALLING FOOT MOUNTED GEAR UNITS

NOTE: Before commencing installation, ensure that all pre-installation tasks in Section 4 have been
executed.

The following instructions are the recommended procedures for the fitting and location of foot mounted
WM Series gear units. Standard WM units are free standing gearboxes. If required, they can be supplied
with a suitable baseplate provided that is requirement is stipulated on the purchase order.

I. Firstly, ensure that the foundation where the unit is to be positioned is suitable (as stated in Section
5.3) and is not distorted.

II. Position the unit in its allocated position (preferably on the same foundation/baseplate as the driven
unit). Secure unit to the foundation using the relevant size and grade of bolts. Tighten the bolts
slightly.

III. Align the unit using an appropriate technique. (Refer to Appendix D.) When alignment is complete,
tighten feet bolts to the appropriate torque for that particular size of bolt (Section 5.4) and re-check
unit alignment.

IV. The unit should now be filled with a recommended lubricant to the correct level, as described in
Section 6.4

V. Secure protective guarding around the equipment in accordance with the relevant standards.

WARNING: All rotating equipment must be provided with suitable guarding before running, or
injury may result.

VI.Finally connect the motor to the power supply (Section 5.5) ensuring that the correct direction of
rotation is achieved.

5.7 INSTALLING FLANGE MOUNTED GEAR UNITS

NOTE: Before commencing installation, ensure that all pre-installation tasks in Section 4 have been
executed.

The following instructions are the recommended procedures for the fitting and location of flange mounted
WM Series gear units.

I. Firstly, ensure that the foundation where the unit is to be positioned is suitable (as stated in Section
5.3) and is not distorted.

II. Locate the unit in the appropriate mounting position.

III. Secure the unit to the mounting face using the appropriate size and grade of bolts and tighten to the
correct torque (Section 5.4).

IV. The unit should now be filled with a recommended lubricant to the correct level, as described in
Section 6.4

V. Secure protective guarding around the equipment in accordance with the relevant standards.

WARNING: All rotating equipment must be provided with suitable guarding before running, or
 injury may result.
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VI. Finally connect the motor to the power supply (Section 5.5) ensuring that the correct direction of
rotation is achieved.

5.8 INSTALLING SHAFT MOUNTED GEAR UNITS (TURNBUCKLE
RESTRAINT)

NOTE: Before commencing installation, ensure that all pre-installation tasks in Section 4 have been
executed.

For instances where the customer is to supply the torque restraint, it must be ensured that a substantial
clearance is provided for the fixing member, to allow for eccentricity of the drive shaft and bearings.

The following instructions are the recommended procedures for the fitting and location of shaft mounted
WM Series gear units.

I. Firstly, ensure that the shaft onto which the unit is to be mounted is suitable (as stated in Section 5.3)
and is running true.

II. Fit the required key into the shaft and coat both the shaft and key with anti- scuffing paste.

III. Locate and secure the unit onto the mounting shaft using the most appropriate method available.
Attempt to position the unit as close to the support bearing on the driven unit as possible.

IV. Fit the torque arm to the unit using the most appropriate foot hole to achieve a position relative to the
output shaft as shown in the example below.
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V. Attach the unit to a stable foundation using the foot bracket of the torque arm. Attempt to locate the
foot bracket so that the torque arm will be at approximately right angles to the centre line created
through the driven shaft and the torque arm pivot pin (as shown on the previous page). This angle may
vary up to a maximum of 30o in either direction where necessary.

NOTE: The torque arm should be in tension rather than in compression whilst the gear unit is running
and should be fitted on the opposite side if the direction of rotation is opposite from that shown
in the diagram. For reversible and/or heavy duty drives, it is recommended to use two torque
arms in tension in the opposite direction.

VI. The unit should now be filled with a recommended lubricant to the correct level, as described in
Section 6.4

VII. Secure protective guarding around the equipment in accordance with the relevant standards.

WARNING: All rotating equipment must be provided with suitable guarding before running, or
injury may result.

VIII. Finally connect the motor to the power supply (Section 5.5) ensuring that the correct direction of
rotation is achieved.
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5.9 SHRINK-DISC INSTALLATION, REMOVAL AND MAINTENANCE

Shrink-discs are delivered in a ready-to-install condition. Only the larger and heavier shrink-discs should
be dismantled for easier installation.

NOTE: Shrink-discs have stickers with different tightening torques. Those which are not valid in the
specified case must be removed.

Installation

I. The contact area for the shrink-disc on the hub extension has to be cleaned.

II. Remove transportation spacers (if provided) located between the front and rear thrust rings.

NOTE: Do not tighten screws before the shrink-disc is positioned on the hollow wheelshaft of the gear
unit.  Also, once the shrink-disc has been positioned on the hollow wheelshaft, do not tighten the
screws before the gear unit is fitted to the customer’s shaft. Otherwise deformations may occur.

III. Fit shrink-disc onto hollow outputshaft of the gear unit.

IV. Mount the gear unit onto customer’s solid shaft. To facilitate easy mounting, the contact surfaces of
the hollow outputshaft bore on the gear unit and the customer’s solid shaft may be lightly oiled.

NOTE: Do not use lubricants consisting of Molybdenum Disulphide (MoS2)

V. Both thrust rings should be squarely positioned relative to the customer’s shaft. This is done by
lightly tightening the locking screws until the thrust rings move into position.

VI. Using a torque wrench, equally tighten all of the locking screws one after another in a clockwise
direction (not in a diametrically opposite sequence), by approximately ¼ to ½ a turn until the
specified tightening torque is reached. (Refer to shrink-disc suppliers data sheets for torque values.)
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VII. Restrain the gear unit by one of the methods described in Sections 5.8 or 5.9.

Removal

I. Loosen the locking screws in a clockwise direction in several stages using approximately ¼ turns to
avoid tilting of the thrust rings.

WARNING: Under no circumstances should the locking screws be taken out of the threads, as due
to pre-tensioning the shrink disc could jump apart.

II. Remove the gear unit from the customer’s solid shaft.

III. The shrink-disc can now be removed from the gear unit hollow outputshaft.

Cleaning and Re-lubrication

An installed shrink-disc is maintenance free. Before reinstalling after prolonged use, the shrink-disc
should be dismantled and thoroughly cleaned.

The cones have been lubricated with greases containing MoS2 (e.g. Molykote G Rapid). If the tapered
working surfaces are not damaged, they must be re-lubricated with Molykote BR 2. The locking screws
(particularly the threads and contact areas for the heads) have to be lubricated with Molykote BR 2.

5.10 INSTALLING GEAR UNITS FITTED WITH THE SPRAG BACKSTOP
FEATURE

The following procedures are recommended for the installation of units fitted with a sprag backstop
assembly.

I. Before installation has commenced the motor should be:-
a) Separated from the unit.
b) Connected to the power supply (Section 5.5)
c) Checked for correct direction of rotation.

II. Ensure that the gear unit input shaft will rotate in the same direction as the motor.

III. Re-connect the motor to the unit following the procedures described in Section 5.1.

IV. Follow the installation procedures for the relevant gear unit (Sections 5.6 - 5.9)

NOTE: It is extremely important that motor shaft rotates in the same direction as the input shaft of the
gear unit. The sprag backstop is designed to prevent the input shaft from rotating in the opposite
direction.  Therefore, if the motor was incorrectly wired, it could result in damage to the geared
motor e.g. the motor could burn out.
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WM Series Single Reduction Worm Oil Quantities

Shaft Mounted * WMSMGear
Size

Underdriven
WMU

Overdriven
WMO

Vertical
WMV

Agitator
WMA A B C

WM4 2.3 2.4 2.7 2.7 2.3 3.0 2.4
WM5 3.3 3.4 4.7 4.7 3.3 4.7 3.4
WM6 4.5 5.4 7.1 7.1 4.5 7.4 5.4
WM7 7.0 9.5 11.0 11.0 7.0 12.0 9.5
WM8 7.7 11.2 14.3 14.3 7.7 15.0 11.2
WM9 11.2 15.9 20.4 20.4 11.2 20.0 15.9

All oil quantities are approximate and are shown in litres.
Figures shown above are nominal quantities only.  May vary with ratio.

* Shaft Mounted Unit - WMSM

6. LUBRICATION

NOTE: Units are supplied without oil unless requested when the order for the gear unit is placed.

6.1 GEAR UNIT LUBRICATION REQUIREMENTS

If an initial first filling of oil is required to be supplied alongside the gear unit, Renold Gears will supply
the recommended lubricant in the correct quantity for the mounting position. The lubricant will be
supplied in oil containers separate to the gear unit.

Where the first filling of oil is to be carried out by the customer, a recommended grade of lubricant should
be used. (Refer to Appendix E.) Use the tables on the next page as a guide to the quantity of lubricant
required dependant upon the gear units mounting position and application.

6.2 LUBRICATION QUANTITIES

Use the tables below as a guide to the quantity of lubricant required dependant upon the gear units
mounting position and application.

NOTE: The values given in the above table are a rough guide to the lubricant quantities required for the
relevant mounting position (Appendix A). These quantities vary between ratios, some requiring
more or less than others.
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6.3 RECOMMENDED LUBRICANTS

A list of the approved lubricants is included in Appendix E of this manual.

6.4 APPLYING LUBRICATION TO THE GEAR UNIT

NOTE: Care should be taken to avoid overfilling the gear unit.

When the gear unit has been installed, the unit must be filled with oil before running, using the following
procedures:-

I. Refer to the table in Appendix E to find a recommended lubricant type for the gear unit.

II. Refer to the table in Section 6.2 for a guide to the quantity of lubricant which will be necessary for the
filling process.

III. Remove the filler/breather and oil level plugs from the gear unit. (See Appendix A for plug
identification for the relevant mounting position.)

IV.Fill the unit using the filler/breather plug opening until the lubricant is at the same height as the bottom
of the threads or overflowing at the oil level aperture.

V. Wait for a full minute to ensure that the lubricant level is static, and if necessary top up to the required
level.

VI.When the lubricant has settled at the correct level, replace and secure both the oil level and oil
breather/filler plugs.

6.5 DRAINING LUBRICATION FROM THE GEAR UNIT

NOTE: Do not run the unit without lubrication.

WARNING: Do not drain lubrication out of the gear unit immediately after running. Oil
temperatures can typically reach 90o C and higher. Allow the lubricant to cool to
ambient temperature before draining, to minimise the risk of injury.

I. Ensure that the gearing is stationary.

II. Place a suitable container underneath the drain plug of the unit.

III. Remove the oil filler/breather plug from the gear unit.

IV.Remove the oil drain plug from the gear unit.

V. When the unit is fully drained of lubricant, replace and secure the oil drain plug.

VI.Refill the gear unit using the technique described in Section 6.4
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7. RUNNING-IN OF GEAR UNITS

Prior to despatch, all units are subjected to a short running-in period. However, many hours of running
under full load are required for the unit to attain its maximum efficiency.

Where necessary, the gear unit may be put to work immediately; but where possible it is advantageous,
with regards to the overall life of the gear unit, for the gearbox to be run in under gradually increasing
loads, until full load is attained after a period between approximately 20 to 40 hours.

Reasonable precautions should be taken to assure that overloads do not occur during the early stages of
running the gear unit.

8. GEAR UNIT ROUTINE MAINTENANCE

8.1 PERIODIC INSTRUCTIONS

The main inspections which are required for the gear unit are as follows:-

I. The oil level in the unit should be checked weekly. To avoid false readings the level should be
checked with the gears stationary. When necessary, top up to the required level, using the same
lubricant that is already being used in the unit. Refer to Section 6.4 for the correct filling and topping
up procedure.

II. The filler/breather plug must be examined at least once a month to ensure that the breather hole is free
from dirt or grease. Clean if required.

III. Check for any lubricant leaking from the unit. Leakage from any of the plugs in the unit can be solved
by removing the plug (drain the unit if necessary), add a suitable sealing medium to the threads of the
plug, and re-fit the plug to the gear unit. If leaking is apparent from any other location, please note the
position and contact your nearest outlet (Addresses are displayed on the back cover.)

8.2 RENEWING THE LUBRICANT

Note: A gear units first filling of lubrication should be changed after 200 hours to remove any loose
material produced during the bedding-in of the gears.

Subsequent oil changes will depend upon the working conditions, giving consideration both to the loading
of the gear unit and also to the environment where the unit is located. For example a dust laden
atmosphere would require frequent monitoring and oil changes. As a guide, it is recommended to change
the lubrication at 12 monthly intervals, under normal running conditions. Regular lubricant changes are
essential to maintain the efficiency of the gear unit.  If there is any doubt, then please contact your oil
supplier. All major suppliers of lubricants offer a free advisory service.

9. MOTOR ROUTINE MAINTENANCE

9.1 PERIODIC INSTRUCTIONS

Totally enclosed fan cooled three phase squirrel cage induction motors require very little maintenance.
Nevertheless, it is recommended to check the motor regularly in order to prevent a breakdown caused by
dust, moisture, vibration, too much or too little greasing. The following simple checks should help ensure
the longevity of the motor:-

I. The outer parts of the motor, especially the cooling ribs and cooling channels, have to be kept as clean
as possible in order not to obstruct the passage of air generated by the fan to allow of heat exchange.
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II. Motors which are not often run, should be started periodically to prevent moisture affecting the
windings in the long term.

III. Due to vibration, the bolts fastening the motor to the gear unit should be examined to ensure that they
have not worked loose.

9.2 MOTOR LUBRICATION

Motors which have been supplied by Renold Gears will have been pre-filled with a high quality Lithium-
based grease. For re-greasing, it is recommended to use Shell Alvania R3 or an equivalent.

Motor sizes D80 to D132 are provided with shielded/sealed bearings, which have been pre-filled and
greased-for-life by the bearing manufacturer. Motors with sealed bearings and no re-lubrication system
require no maintenance apart from noise and temperature checks and the checks stated in Section 9.1.

Motors with frame sizes in the range of D160 up to D225 are provided with open bearings which have
been filled up to 2/3 with grease. The end shields are provided with bearing covers where the grease
compartments are filled up to 1/3 with grease.

9.3 GREASING INTERVAL

The term “greasing interval” means the number of working hours after which the bearing lubricant has to
be replaced.

Electric motors have such a wide application range that they must have the ability to cope with many
adverse conditions such as dust, moisture, vibration, temperature, chemicals, etc. The mounting position
and loading of the gear unit/driven machine must also be taken into consideration. Generally, it can be
stated that the lubrication life is a product of time, speed and bearing size. Due to the impact of all these
factors, it is practically impossible to determine any exact values which are valid under all circumstances.
Nevertheless, the following can be used as a rough guide.

Under normal circumstances, the grease needs to be renewed between 15,000 to 25,000 running hours or
after every 5 years whichever is soonest. If the motor speed is above 1500 r.p.m., then it is recommended
to halve these values.

A chemically aggressive environment, extreme moistness, strong vibrations, and high or low ambient
temperatures are not considered as normal circumstances and such conditions must be taken into account.

The following chart and graph shows the bearing type for each motor frame size and the greasing interval
for bearings under normal circumstances. The indicated greasing interval values are valid for a bearing
temperature of 70o C. At higher temperatures, the greasing interval will decrease.

Bearing Type and Bearing Inside Diameter

Frame Type of Bearing Bearing
Size Driven End Non-Driven End Inside Diameter (mm)

D80 6204 ZZ / 6204 ZZ C3 6204 ZZ / 6203 ZZ C3 20/20/20/17
D90 6205 ZZ / 6205 ZZ C3 6205 ZZ / 6204 ZZ C3 25/25/25/20

D100 6206 ZZ / 6206 ZZ C3 6206 ZZ / 6206 ZZ C3 30/30/30/30
D112 6306 ZZ / 6206 ZZ C3 6306 ZZ / 6206 ZZ C3 30/30/30/30
D132 6308 ZZ / 6208 ZZ C3 6308 ZZ / 6208 ZZ C3 40/40/40/40
D160 6309 6309 45/45
D180 6311 6311 55/55
D200 6312 6312 60/60
D225 6313 6313 65/65
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10. STORING THE GEAR UNIT

Gear units which are to be stored or left inactive for long periods of time should be adequately protected,
particularly those units situated on exposed sites and/or operating in corrosive or salty atmospheres.

The following precautions will generally be adequate for protecting the unit, but advice concerning the
protection of particular units can be given if required.

10.1 SHORT TERM STORAGE (UP TO 12 MONTHS)

I. The location should be free from vibration, otherwise brinelling could take place, particularly between
bearing rolling elements and raceways, leading to noisy operation and early failure in service.
Wherever possible, the shafts of the unit should be rotated at least once a week, by hand if necessary,
to prevent brinelling.

II. All external finish machined and unprotected surfaces should be spray coated with a anti-corrosion
rust inhibitor.

III. After spraying, all shafts should be wrapped in anti-corrosion rust inhibitor paper.

IV.Where the unit is empty of oil, spray the gearcase interior with rust preventative oil, which is
compatible with the recommended lubricant.

V. Where the unit is filled with oil, operate at full speed once per month for not less than 10 minutes, to
ensure that all of the internal components receive a liberal coating of oil.

10.2 LONG TERM STORAGE (FROM 12 MONTHS UP TO 2 YEARS)

I. The location should be free from vibration, otherwise brinelling could take place, particularly between
bearing rolling elements and raceways, leading to noisy operation and early failure in service.
Wherever possible, the shafts of the unit should be rotated at least once a week, by hand if necessary,
to prevent brinelling.

II. Apply Denso paste and tape to all external finish machined and unprotected surfaces, including shaft
extensions, ensuring full coverage to lip of oilseal.

III. Completely fill the unit with oil, ensuring complete submersion of all internal components. When the
unit is returned to service, drain and refill with new lubricant to the correct level (Sections 6.4 & 6.5).

Gear units can be prepared by Renold Gears for long term storage provided that this requirement is
stipulated on the order before delivery. Gear units will not be filled with oil, therefore the interior of the
unit would be sprayed with rust preventative oil.

11. SPARE PARTS

Information relating to spare parts can be obtained from the distributor of the unit.
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Appendix A

WM SERIES SINGLE REDUCTION WORM GEAR UNIT MOUNTING CODES
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Appendix A

PLUG IDENTIFICATION

There are three different types of plugs on the WM Series gear units. These being filler/breather plugs, oil
level plugs and drain plugs. The customer should familiarise themselves with the positions of the plugs for
the applicable mounting position of the gear unit. This information will be required prior to installation
and when filling the gear unit with lubricant.

The positions of the plugs for the various mounting positions can be found on the previous pages of this
appendix.

NOTE: For input speeds below 960rpm, please consult Renold Gears Technical Department for the
recommended oil level.

WM SERIES SINGLE REDUCTION WORM GEAR UNIT PLUG POSITIONS
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SHAFT END TAPPED HOLE DETAIL

Appendix B
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Appendix C

MOTOR CIRCUIT DIAGRAMS

The following motor circuit diagrams are relevant for WM Series gear units supplied with our standard
motors already fitted. For motor ready gear units, please refer to the motor supplier’s installation and
maintenance instructions for that particular motor.

Standard motors are provided with a terminal box, which contains six connections, to which six leads
from the winding are connected either in a delta connection, or in a star connection by means of metallic
connection links.

Usually, two voltages will be displayed on the rating plate of the motor. This means that the motor can be
connected to a circuit which has one of these voltages. If the mains voltage corresponds to the lowest
indicated voltage shown on the rating plate, then the motor winding has to be connected as a Delta
connection (refer to C.1). However, if the mains supply has a voltage equalling the highest indicated
voltage as shown on the rating plate, then the motor must be connected as a Star connection (refer to C.2).
For example, a motor with 230/400V indicated on its rating plate, is suited either to a circuit with a
voltage of 230V with the winding connected in a Delta connection; or on a circuit with a voltage of 400V
with the winding connected in a Star connection.

For pole change motors (for two or more speeds) and brake motors, please refer to the wiring connection
diagram which will be sent with the motorised gear unit.

WARNING: Electrical connections should only be carried out by a fully qualified electrician.

C.1 Delta Connection Procedure

To complete a Delta connection:

I. Link W2-U1, U2-V1 and V2-W1 using the metallic strips provided.

II. Connect Line 1 (L1) to U1, Line 2 (L2) to V1 and Line 3 (L3) to W1.

III. Connect the Earth wire to the separate terminal supplied.

IV.Turn on the power supply and check the direction of rotation.

V. If the direction of rotation is incorrect, swap over any two of the “line - in” wires. For example, Line 1
(L1) to V1 and Line 2 (L2) to U1, etc.
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Appendix C

C.2 Star Connection Procedure

To complete a Star connection:

I. Link W2, U2 and V2 together using the metallic strips provided.

II. Connect Line 1 (L1) to U1, Line 2 (L2) to V1 and Line 3 (L3) to W1.

III. Connect the Earth wire to the separate terminal supplied.

IV.Turn on the power supply and check the direction of rotation.

V. If the direction of rotation is incorrect, swap over any two of the “line - in” wires. For example, Line 1
(L1) to V1 and Line 2 (L2) to U1, etc.

C.3 Star-Delta Connection Procedure

If the motor is to be used with a Star-Delta starter, then the motor is only to be used with a mains supply
which is equal to the Delta voltage as shown on the rating plate. In this case the metallic connection strips
inside the terminal box have to be removed before the motor is connected; the Star and Delta connection
will be made successively in the starter as the motor is started and approaches its operating speed/power
output. Please refer to the wiring diagrams sent with the motor for wiring connections.
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UNIT ALIGNMENT

When coupling the gear unit to a mating shaft, the coupling halves should be correctly aligned to ensure
optimum life and performance.
The irregularities which can occur in the coupling process fall into one of two categories:-
Angularity, i.e. the coupling faces do not run parallel to each other (Fig. 1)
Eccentricity, i.e. the coupling halves do not run concentric to each other (Fig. 2)
A combination of both defects is also possible.

Fig.1 Fig.2

When correcting any defects in coupling alignment, the errors of angularity should be checked and
rectified before correcting any errors of eccentricity.

D.1 Angularity Errors

Angularity errors should be checked for in the following manner.

I. Obtain a slip block which is marginally smaller than the gap between the two coupling halves. Mark a
datum point on both coupling halves.

II. Position the datum mark in Position A as shown on the diagram below. By using feeler gauges and the
slip block, measure and record the gap between the two coupling halves at Position A.

III. Rotate the coupling until the datum mark is in Position B. Again, measure and record the gap, but this
time at Position B.

IV.The difference between the two values will give the error in alignment in the vertical plane measured
over a length of shaft equal to the outside diameter of the coupling. This value can be used to calculate
the correction in height that the connected motor or machine requires to eliminate the error.

V. Repeat the process for each side of the coupling (Positions C & D). Similarly, the difference between
the values will give an error in alignment in the horizontal plane, and can be corrected accordingly.

D.2 Eccentricity Errors

Eccentricity errors should be checked for in the following manner.

Appendix D
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I. Obtain a Dial Test Indicator (D.T.I) and a rigid clamp. Attach this to one of the coupling halves.

II. Place the D.T.I. in such a position that a sufficient `touch’ is achieved on the second coupling half.

III. Move the plunger into Position A, and adjust the indicator to read zero.

IV.Rotate the coupling half which is carrying the D.T.I. until Position B is reached. Observe and record
the fluctuation in dial reading. The amount of vertical correction required is equal to the difference in
readings.

V. Repeat the process for Positions C & D. Similarly, this will give the horizontal alignment errors, and
can be corrected accordingly.

Note: After alignment is completed, the unit should be allowed to run until normal operating
temperature has been reached. The unit should then be stopped and the alignment re-checked
and corrected if necessary.

Appendix D
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Appendix E

RECOMMENDED LUBRICANTS

When installed and before running, the unit should be filled with new lubricant to the correct level (see
Section 6.4)

A first filling of oil is available from Renold Gears at the time of supplying the unit. To ensure that the
correct grade and quantity of lubricant is obtained, we strongly recommend this service. This is a synthetic
type lubricant and must be used to obtain the maximum performance from the gear unit.

NOTE: The power ratings listed in the WM Series catalogue are those which the unit will produce only
when the preferred Renold lubricant is used.

There may be occasions where it is not practicable to obtain the preferred Renold lubricant. In these
circumstances only good quality oils should be used, such as those listed in the following tables. The use
of inferior or unsuitable products may cause rapid wear and possible damage to the gearbox. Some EP
additives such as Sulphur can attack Bronze, especially at operating temperatures above 80oC and should
therefore be avoided.

Gear unit oils can be categorised into three distinct types; mineral, Polyalphaolefin synthetics and
Polyglycol synthetics. Mineral oils tend to be cheaper, but have a lower life and reduce the efficiency of
the gearing. Polyalphaolefin synthetic oils are able to operate over a higher temperature range, improve
the efficiency of the gearing, produce higher gear ratings and have a longer life. The use of Polyglycol
synthetic oils are not recommended without prior discussion with Renold, as special paints and seals are
required.

Polyalphaolefin synthetic oils are the preferred choice in Renold Gears gear units. Where necessary,
mineral oils can be used as the lubrication medium for the WM Series range; but the consequence will be
a reduction in power capacity and efficiency, which will result in an increase in thermal output. If the
intention is to use a mineral oil, please contact Renold Gears who will be pleased to advise.

The tables list oils with three viscosity ranges (light, medium and heavy). The correct choice depends
upon the application, operating speed, load and temperature. Operating speed and temperature can often
be the determining factors, as they have the greatest effect on the operating viscosity.

The correct choice of oil and grade is essential to obtain the best performance and life from the gear unit.
Using too heavy a grade than required will result in reduced efficiency; whilst using too light a grade of
oil will result in premature wear. If in doubt, ask Renold Gears Technical Department.

If the gear unit is operating below the catalogue rating at a temperature below 60oC, then a light grade oil
should be used. Medium grade oils should be used when operating up to the catalogue rating with
temperatures up to 100oC. Heavy grade oils should be used at temperatures in excess of 100oC under
heavy loading. However, if the unit is operating at gear rubbing speeds below 2.5 metres/sec (500 ft/min),
then the next higher grade should be used than that which would normally be selected.

If required, a list of recommended food grade oils is available on request.
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E.1 SINGLE REDUCTION WORM GEARBOXES (WM TYPE)

MINERAL OILS

LUBRICANT LIGHT
GRADE        TEMP °c

MEDIUM
GRADE        TEMP °c

HEAVY
GRADE        TEMP °c

MOBIL GEAR 630 -13 to 90 632 -13 to 90 634 -1 to 90
MOBIL DTE BB -7 to 90 AA 2 to 90 HH 2 to 90
CASTROL ALPHA ZN 220 -9 to 120 320 -9 to 120 460 -9 to 120
CASTROL APLHAMAX 220 -24 to 80 320 -18 to 80 460 -15 to 80
SHELL VITREA 220 -24 to 120 320 -18 to 120 460 -15 to 120
SHELL  OMALA 220 -9 to 80 320 -9 to 80 460 -9 to 80
ESSO TERESSO 220 -18 to 120 320 -12 to 120 460 -9 to 120
ESSO SPARTAN EP 220 -30 to 80 320 -27 to 80 460 -18 to 80
KLUBER GEM 220 -18 to 100 320 0 to 100 460 0 to 100

POLYALPHAOLEFIN SYNTHETIC OILS

LUBRICANT LIGHT
GRADE        TEMP °c

MEDIUM
GRADE        TEMP °c

HEAVY
GRADE        TEMP °c

MOBIL GEAR SHC 630 -42 to 160 632 -42 to 160 634 -39 to 160
CASTROL ALPHA T 220 -36 to 80 320 -33 to 80 460 -33 to 80
SHELL OMALA RL 220 -40 to 80 320 -40 to 80 460 -40 to 80
ESSO TERESSO SHP 220 -42 to 150 320 -36 to 150 460 -30 to 150
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IMPORTANT INFORMATION YOU MUST READ

Product Safety Information of ����Gear Products

Important Notes
Always isolate the power source from the drive or the equipment.
Always wear protective clothing, safety glasses, hats, gloves, ear protectors and safety shoes as warranted by the circumstances.
Always ensure tools are in good working condition and use as directed by the manufacturer.
Loosen all tension devices.
Ensure that the correct lubrication is used prior to commissioning.

Customers are reminded that when purchasing any technical product for use at work (or otherwise), any additional or up-to-date information
and guidance, which it has not been possible to include in the publication, should be obtained from your local sales office in relation to the
suitability and the safety and proper use of the product.

All relevant information and guidance must be passed on by you to the person engaged in, or likely to be affected by or responsible for the
use of the product.

Potential Hazards
There are a number of hazards that must be avoided when installing, maintaining and repairing Renold Gear units. The following are
suggested safety guides when undertaking any of the above.
Hot surfaces and lubricants.
After prolonged running, a gear unit can generate high temperatures and can create surface temperatures that could burn the skin.
Do not drain the oil from a gear unit that has been run for a prolonged period because the oil will be hot and could burn the skin. Allow the oil to cool,
prior to draining.
Fire and Explosions.
A gear unit creates an oil mist or vapour internally after prolonged running and can be a fire and explosion risk if a naked flame is in close proximity.
Allow the unit to cool prior to opening the unit.
Flames or high running temperatures can burn or melt rubber compounds and melt plastic compounds and produce dangerous fumes. These  compounds
should be avoided until cool and then handled with protective gloves.
Guards
All rotating parts must be guarded with suitable guards, secured to the gear unit or machine frame.
Lifting
Lifting lugs or lifting points to suit eyebolts are provided on all Renold gear units. These must be used at all times.
Noise
Gear units run at high speed can create noise levels damaging to hearing. Ear protectors should be worn if  there is a possibility of prolonged exposure to
these conditions.
Lubrication.
The Installation & Maintenance Guide include the various types and quantities/ types of oils to be used in Renold gear units. These must be followed at
all times.
Electrical Equipment
Follow all associated manufacturers instructions and always isolate all electrical equipment prior to carrying out any work.
Holdback/ Backstops
Failure of a backstop when fitted to the gear unit could result in personnel injury and machine damage. Secondary back-up systems must be provided.
Installation Maintenance and Storage.
Full Installation & Maintenance instructions are included in this document. Failure to follow the instructions could result in failure of the gear unit and /
or damage to the equipment onto which it is being installed.
Short and long term storage instructions  have been in included in this Installation & Maintenance Guide.
General
All information contained in this document is subject to change without notice.
The right is reserved to make modifications to the product to meet manufacturing conditions and/or developments (for example in design or materials)
Copyright Renold Power Transmission Limited 2002. All rights reserved. Nothing containing in this publication shall constitute a part of any contract,
express or implied.

       RENOLD GEARS TEL + 44 [0] 1706 751000
       HOLROYD GEAR WORKS FAX + 44 [0] 1706 751001
       MILNROW eMAIL ;  sales@gears.renold.com
       ROCHDALE  OL16 3LS    ENGLAND WEB ;     www.renold.com
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WORLDWIDE SALES AND SERVICES

RENOLD Gears
Holroyd Gear Works

Station Road
Milnrow

Rochdale
Lancashire, OL16 3LS

England

TEL: +44 (0) 1706 751000
FAX: +44 (0) 1706 751001
EMAIL: sales@gears.renold.com
WEB: www.renold.com

AUSTRALIA
Renold Australia Proprietary Ltd
TEL: +61 (0) 3 9262 3333
FAX: +61 (0) 3 9561 8561
EMAIL: melcag@renold.com.au

AUSTRIA
Renold GmbH
TEL: +43 (0) 1 3303484 0
FAX: +43 (0) 1 3303484 5

BELGIUM
Renold Continental Ltd.
TEL: +32 (0) 2 2011262
FAX: +32 (0) 2 2032210
EMAIL: info@renold.be

CANADA
Renold Canada Ltd.
TOLL FREE: 1-800-265-9970
TEL: +1 519 756 6118
FAX: +1 519 756 1767
EMAIL: inquiry@renoldcanada.com

CHINA
Renold Transmission
TEL: +86 10 65817522
FAX: +86 10 65810336
EMAIL:
renoldcn@public3.bta.net.cn

CZECH REPUBLIC
Renold GesmbH
TEL: +42 67 7211074
FAX: +42 67 7211074

DENMARK
Renold A/S
TEL: +45 43 452611
FAX: +45 43 456592
EMAIL: renold@post9.tele.dk

FRANCE
Renold Reducteurs
TEL: +33 (0) 320 16 29 29
FAX: +33 (0) 320 16 29 03

GERMANY
Arnold & Stolzenberg
TEL: +49 (0) 5562 81248
FAX: +49 (0) 5562 81130
EMAIL: arnoldandstolzenberg@t-

online.de

HOLLAND
Renold Continental Ltd.
TEL: +31 (0) 20 614 6661
FAX: +31 (0) 20 614 6391
EMAIL: info@renold.nl

HUNGARY
Renold Gesmbh
TEL: +36 (0) 78 312483
FAX: +36 (0) 78 312483

KOREA
S.S. Corporation
TEL: 00-822-783-6829
FAX: 00-822-784-9322
EMAIL: sslcorp@chollian.net

MALAYSIA
Renold (Malaysia)
TEL: +603-5191 9880
FAX: +603-5191 9881
EMAIL: malaysia@renold.com

NEW ZEALAND
Renold New Zealand
TEL: +64 (0) 9 828 5018
FAX: +64 (0) 9 828 5019
EMAIL: aksales@renold.co.nz

SINGAPORE
Renold Transmission Ltd.
TEL: +65 6760 2422
FAX: +65 6760 1507
EMAIL:renold@mbox5.singnet.com.sg

SOUTH AFRICA
Renold Croft (Pty) Ltd.
TEL: +27 (0) 11 845 1535
FAX: +27 (0) 11 421 9289
EMAIL: renold@iafrica.com

SWEDEN
Renold Transmission AB
TEL: +46 (0) 8 623 0080
FAX: +46 (0) 8 623 0075
EMAIL: info@renold.se

SWITZERLAND
Renold (Switzerland) GmbH
TEL: +41 (0) 1 824 8484
FAX: +41 (0) 1 824 8411
EMAIL: info@renold-gmbh.ch

USA
Renold Power Transmission Corporation
TEL: +1 513 942 1000
FAX: +1 513 942 8500
EMAIL: information@renoldusa.com

Renold Inc
TEL: +1 716 326 3121
FAX: +1 716 326 6121
EMAIL: renold@cecomet.net
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IMPORTANT INFORMATION YOU MUST READ
Product Safety Information of  Gear Products

Important Notes
Always isolate the power source from the drive or the equipment.
Always wear protective clothing, safety glasses, hats, gloves, ear protectors and safety shoes as warranted by the circumstances.
Always ensure tools are in good working condition and use as directed by the manufacturer.
Loosen all tension devices.
Ensure that the correct lubrication is used prior to commissioning.

Customers are reminded that when purchasing any technical product for use at work (or otherwise), any additional or up-to-date information
and guidance, which it has not been possible to include in the publication, should be obtained from your local sales office in relation to the
suitability and the safety and proper use of the product.

All relevant information and guidance must be passed on by you to the person engaged in, or likely to be affected by or responsible for the
use of the product.

Potential Hazards
There are a number of hazards that must be avoided when installing, maintaining and repairing Renold Gear units. The following are
suggested safety guides when undertaking any of the above.
Hot surfaces and lubricants.
After prolonged running, a gear unit can generate high temperatures and can create surface temperatures that could burn the skin.
Do not drain the oil from a gear unit that has been run for a prolonged period because the oil will be hot and could burn the skin. Allow the oil to cool,
prior to draining.
Fire and Explosions.
A gear unit creates an oil mist or vapour internally after prolonged running and can be a fire and explosion risk if a naked flame is in close proximity.
Allow the unit to cool prior to opening the unit.
Flames or high running temperatures can burn or melt rubber compounds and melt plastic compounds and produce dangerous fumes. These  compounds
should be avoided until cool and then handled with protective gloves.
Guards
All rotating parts must be guarded with suitable guards, secured to the gear unit or machine frame.
Lifting
Lifting lugs or lifting points to suit eyebolts are provided on all Renold gear units. These must be used at all times.
Noise
Gear units run at high speed can create noise levels damaging to hearing. Ear protectors should be worn if  there is a possibility of prolonged exposure to
these conditions.
Lubrication.
The Installation & Maintenance Guide include the various types and quantities/ types of oils to be used in Renold gear units. These must be followed at
all times.
Electrical Equipment
Follow all associated manufacturers instructions and always isolate all electrical equipment prior to carrying out any work.
Holdback/ Backstops
Failure of a backstop when fitted to the gear unit could result in personnel injury and machine damage. Secondary back-up systems must be provided.
Installation Maintenance and Storage.
Full Installation & Maintenance instructions are included in this document. Failure to follow the instructions could result in failure of the gear unit and /
or damage to the equipment onto which it is being installed.
General
Short and long term storage instructions  have been in included in this Installation & Maintenance Guide.
All information contained in this document is subject to change without notice.
The right is reserved to make modifications to the product to meet manufacturing conditions and/or developments (for example in design or materials)
Copyright Renold Power Transmission Limited 2002. All rights reserved. Nothing containing in this publication shall constitute a part of any
contract, express or implied.

 RENOLD GEARS TEL + 44 [0] 1706 751000
HOLROYD GEAR WORKS FAX + 44 [0] 1706 751001
MILNROW eMAIL ;  sales@gears.renold.com
ROCHDALE  OL16 3LS    ENGLAND WEB ;     www.renold.com
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1.          UNIT DESIGNATION CODE

If further information of after sales service is required, please have the following information at hand.

- Order No.
- Unit Designation Code

Examples

jPM - MOTORISED UNIT
jPM  17  M  71  2.0  R  30
jPM Unit size 17 (4 sizes - 17, 22, 26 & 30)
M Motorised unit
71 Motor frame size 63, 71, 80, 90, 100, 112
2.0 Unit mounting detail (see Appendix A)
R Unit handing (see Appendix A)
30 Ratio

jPM - MOTOR READY UNIT - to suit free issue motor
jPM  17  A  71  2.0  R  30
jPM Unit size 17 (4 sizes - 17, 22, 26 & 30)
A Motor ready unit to suit customers motor

All other details as above

jPM - REDUCTION GEAR OR SPEED REDUCER UNIT
jPM  17  H  2.0  R  30
jPM Unit size 17 (4 sizes - 17, 22, 26 & 30)
H Reduction gear type

All other details as above

2. GENERAL INFORMATION

The jPM Series of gear units are comprised of four sizes ranging from 1.75”-3” centres.  The units can be
supplied either as reduction gears, geared motors, or as motor ready gear units for individual customers to
fit their own motors. Rated up to 397 Nm , in a ratio range from 5:1 up to 70:1.jPM Series as a single
reduction gear unit and offers a wide selection of mounting options and accessories to suit a wide and
diverse market.
The instructions which follow are to help you achieve the recommended installation procedure, ensuring
optimum performance, satisfaction and life from your Renold Gears jPM Series gear unit.

Prior to despatch, all units are tested and checked to ensure that they comply with the highest standards
required by our company. Also, a great deal of care is taken in the quality of packing and transport
arrangements, ensuring that the unit reaches its final destination in its original condition.

Renold Gears hopes that the supplied unit will fully meet your expectations.

3. WEATHER PROTECTION

All jPM Series gear units are protected to a standard capable of withstanding normal weather conditions.
Where it is probable that the unit will be subjected to adverse weather conditions, or where it is to be left
inactive for a long period of time, our sales team should be notified when the order is placed so that the
unit can be provided with the appropriate protection.
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4. PRE-INSTALLATION

4.1 PLUG POSITIONS

jPM Series gear units are fitted with oil breather and drain plugs. The units are designed for mounting in
any of the positions shown in Appendix A. Using the diagrams provided, to ensure that the plugs are in
the correct position for the intended mounting position.

If required, a breather containing a filter can be ordered, for use where conditions could lead to dirt or
water penetration of the breather.

4.2 FIXING SURFACES

Before starting to install the jPM Series gear unit, any areas which are used to locate or have fittings
attached to them, must be cleaned to remove any dirt, paint or grease which may be present. The same
precautions must be taken with any other equipment being assembled. Cleansing the mating faces of the
gear unit and its fitting area will ensure that the unit sits flat on the mounting area. This will in turn aid the
necessary alignment of the gear unit.

5. INSTALLATION

NOTE: Units are supplied with oil for the mounting position specified on the order.

5.1 FITTING OF COMPONENTS ONTO INPUT/OUTPUT SHAFTS

Components which are to be fitted to either the input or output shaft of the gear unit (e.g. couplings,
pulleys, sprockets, etc.) may be fitted using one of the following methods.

NOTE: Do not strike the component onto the shaft with a mallet, as this could damage the support
bearings.

• The component can be heated using an appropriate method, expanding the bore. The part can then be
dropped, lightly tapped, or jacked onto the shaft, depending on the fit of the item.

• The component may be applied to the shaft using a screw jack method which locates in the tapped
hole situated in the end of the shaft. Please refer to Appendix B for the tapped hole dimensions
relative to the size of shaft.

NOTE: Gear units supplied for the American market will have shaft diameters to a nominal imperial
size. A tapped hole will not be present in the end of the shaft.

5.2 UNIT LOCATION REQUIREMENTS

Foot / Flange Mounted Gear Units

The gear unit and other drive components should be rigidly mounted onto firm and preferably flat
foundations. This prevents any movement and vibration which may affect the alignment of the shafts,
couplings, pulleys, etc.

If required, suitable baseplates to incorporate the unit can be supplied by Renold Gears.
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Shaft Mounted Gear Units

The shaft onto which the gear unit is to be fitted must be a close sliding fit into the sleeve of the gear unit.
The key in the mating shaft must be a good side fit and of sufficient length to present a full face to the
keyway in the sleeve over the length of the locating bore.

5.3 FITTING GEAR UNIT TO CUSTOMER’S EQUIPMENT

When fitting an jPM Series gear unit to its allocated position using a flange/skirt or the gear case feet, use
hexagon head screws/bolts complying to ISO grade 8.8 as a minimum, and tighten to the relevant torque
(shown below)

Nominal  Bolt  Dia. Tightening Torque
(Nm)

M6 11.7
M8 28

M10 56
M12 98

5.4 CONNECTING THE MOTOR SUPPLY

Mains Connection

Motor connection to the mains supply should be carried out by a competent, fully qualified electrician.
The current rating of the motor is located on the motor identification plate.

NOTE: The correct sizing of cables to electrical regulations is essential.

Motor

Where units are supplied with motors, connection to the motor terminal box should be carried out using
the circuit diagrams contained in Appendix C.

Motors which are supplied or requested by the customer which are non-standard to the gear unit, should
have the relevant circuit diagrams provided with them.

Motor With Brake

For brake motors, please refer to the circuit diagrams which will be supplied with the motor.

5.5 INSTALLING FOOT MOUNTED GEAR UNITS

NOTE: Before commencing installation, ensure that all pre-installation tasks in Section 4 have been
executed.

The following instructions are the recommended procedures for the fitting and location of foot mounted
jPM Series gear units. Standard jPM Series units are free standing gearboxes. If required, they can be
supplied with a suitable baseplate provided that is requirement is stipulated on the purchase order.

I. Firstly, ensure that the foundation where the unit is to be positioned is suitable (as stated in Section
4.3) and is not distorted.
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II. Position the unit in its allocated position (preferably on the same foundation/baseplate as the driven
unit). Secure unit to the foundation using the relevant size and grade of bolts. Tighten the bolts
slightly.

III. Align the unit using an appropriate technique. (Refer to Appendix D.) When alignment is complete,
tighten feet bolts to the appropriate torque for that particular size of bolt (Section 4.4) and re-check
unit alignment.

IV. Secure protective guarding around the equipment in accordance with the relevant standards.

WARNING: All rotating equipment must be provided with suitable guarding before running, or
injury may result.

VI.Finally connect the motor to the power supply (Section 4.5) ensuring that the correct direction of
rotation is achieved.

5.6 INSTALLING FLANGE MOUNTED GEAR UNITS

NOTE: Before commencing installation, ensure that all pre-installation tasks in Section 4 have been
executed.

The following instructions are the recommended procedures for the fitting and location of flange mounted
jPM Series gear units.

I. Firstly, ensure that the foundation where the unit is to be positioned is suitable (as stated in Section
4.3) and is not distorted.

II. Locate the unit in the appropriate mounting position.

III. Secure the unit to the mounting face using the appropriate size and grade of bolts and tighten to the
correct torque (Section 4.4).

IV. Secure protective guarding around the equipment in accordance with the relevant standards.

WARNING: All rotating equipment must be provided with suitable guarding before running,or
injury may result.

VI. Finally connect the motor to the power supply (Section 4.5) ensuring that the correct direction of
rotation is achieved.

5.7 INSTALLING SHAFT MOUNTED GEAR UNITS (TURNBUCKLE
RESTRAINT)

NOTE: Before commencing installation, ensure that all pre-installation tasks in Section 4 have been
executed.

For instances where the customer is to supply the torque restraint, it must be ensured that a substantial
clearance is provided for the fixing member, to allow for eccentricity of the drive shaft and bearings.

The following instructions are the recommended procedures for the fitting and location of shaft mounted
jPM Series gear units.

I. Firstly, ensure that the shaft onto which the unit is to be mounted is suitable (as stated in Section
4.3) and is running true.
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II. Fit the required key into the shaft and coat both the shaft and key with anti- scuffing paste.

III. Locate and secure the unit onto the mounting shaft using the most appropriate method available.
Attempt to position the unit as close to the support bearing on the driven unit as possible.

IV. Fit the torque arm to the unit using the most appropriate foot hole to achieve a position relative to
the output shaft as shown in the example below.

V. Restrain the unit by using the foot bracket of the torque and fixing the foot bracket to a stable
foundation. Attempt to locate the foot bracket so that the torque arm will be at approximately right
angles to the centre line created through the driven shaft and the torque arm pivot pin (as shown on the
next page). This angle may vary up to a maximum of 30o in either direction where necessary.

NOTE: The torque arm should be in tension rather than in compression whilst the gear unit is running
and should be fitted on the opposite side if the direction of rotation is opposite from that shown
in the diagram. For reversible and/or heavy duty drives, it is recommended to use two torque
arms in tension in the opposite direction.

VI. Secure protective guarding around the equipment in accordance with the relevant standards.

WARNING: All rotating equipment must be provided with suitable guarding before running, or
injury may result.

VIII. Finally connect the motor to the power supply (Section 4.5) ensuring that the correct direction of
rotation is achieved.

5.8 INSTALLING SHAFT MOUNTED GEAR UNITS (TORQUE
RESTRAINT BRACKET)

NOTE: Before commencing installation, ensure that all pre-installation tasks in Section 4 have been
executed.
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Where units are supplied with a torque restraint bracket, they should be installed using the following
procedures.

I. Follow the procedures I - III in Section 4.8

II. Attach the restraint bush pin (bolt) to a sturdy foundation.

III. Follow procedures VI - VIII in Section 4.8 to complete the installation.

Unit Ref Centres
A (mm)

 Bolt Size
(mm)

JPM22 35 M12
JPM26 43 M16
JPM30 45 M16

6. LUBRICATION

The gear unit is filled with the correct amount of lubricant before despatch and this has an operational life
equivalent to that of the gears. Oil changes are therefore unnecessary.

NOTE: Units are supplied with oil for the mounting position specified on the order .

6.1 GEAR UNIT LUBRICATION REQUIREMENTS

Renold Gears will supply the first intial filling of the recommended synthetic lubricant in the correct
quantity for the mounting position specified on the order.

Use of synthetic oils have a significant effect of increasing both the worm gearing life and an increase in
bearing life.

6.2 LUBRICATION QUANTITIES

Use the tables below as a guide to the quantity of lubricant required for the gear units standard fill all
mounting postions for other applications (i.e. slow speed) consult Renold Gears.
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Unit Ref Underdriven/Overdirven/Vertical Input
(Litres)

JPM22 0.65
JPM30 0.85
JPM30 1.45

6.3 RECOMMENDED LUBRICANTS

A list of the approved lubricants is included in Appendix E of this manual.

7. RUNNING-IN OF GEAR UNITS

Prior to despatch, all units are subjected to a short running-in period. However, many hours of running
under full load are required for the unit to attain its maximum efficiency.

Where necessary, the gear unit may be put to work immediately; but where possible it is advantageous,
with regards to the overall life of the gear unit, for the gearbox to be run in under gradually increasing
loads, until full load is attained after a period between approximately 20 to 40 hours.

Reasonable precautions should be taken to assure that overloads do not occur during the early stages of
running the gear unit.

8. GEAR UNIT ROUTINE MAINTENANCE

8.1 PERIODIC INSTRUCTIONS

The main inspections which are required for the gear unit are as follows:-

I. The filler/breather plug must be examined at least once a month to ensure that the breather hole is free
from dirt or grease. Clean if required.

II. Check for any lubricant leaking from the unit. Leakage from any of the plugs in the unit can be solved
by removing the plug (drain the unit if necessary), add a suitable sealing medium to the threads of the
plug, and re-fit the plug to the gear unit. If leaking is apparent from any other location, please note the
position and contact your nearest outlet (Addresses are displayed on the back cover.)

9. MOTOR ROUTINE MAINTENANCE

9.1 PERIODIC INSTRUCTIONS

Totally enclosed fan cooled three phase squirrel cage induction motors require very little maintenance.
Nevertheless, it is recommended to check the motor regularly in order to prevent a breakdown caused by
dust, moisture, vibration, too much or too little greasing. The following simple checks should help ensure
the longevity of the motor:-

I. The outer parts of the motor, especially the cooling ribs and cooling channels, have to be kept as clean
as possible in order not to obstruct the passage of air generated by the fan to allow of heat exchange.

II. Motors which are not often run, should be started periodically to prevent moisture affecting the
windings in the long term.

III.Due to vibration, the bolts fastening the motor to the gear unit should be examined to ensure that they
have not worked loose.
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9.2 MOTOR BEARINGS LUBRICATION

Motors which have been supplied by Renold Gears will have bearings pre-filled with a high quality
Lithium-based grease.

Motor sizes D71 to D112 are provided with shielded/sealed bearings, which have been pre-filled and
greased-for-life by the bearing manufacturer. Motors with sealed bearings and no re-lubrication system
require no maintenance apart from noise and temperature checks and the checks stated in Section 9.1.

10. STORING THE GEAR UNIT

Gear units which are to be stored or left inactive for long periods of time should be adequately protected,
particularly those units situated on exposed sites and/or operating in corrosive or salty atmospheres.

The following precautions will generally be adequate for protecting the unit, but advice concerning the
protection of particular units can be given if required.

10.1 SHORT TERM STORAGE (UP TO 12 MONTHS)

I. The location should be free from vibration, otherwise brinelling could take place, particularly between
bearing rolling elements and raceways, leading to noisy operation and early failure in service.
Wherever possible, the shafts of the unit should be rotated at least once a week, by hand if necessary,
to prevent brinelling.

II. All external finish machined and unprotected surfaces should be spray coated with a anti-corrosion
rust inhibitor.

III. After spraying, all shafts should be wrapped in anti-corrosion rust inhibitor paper.

IV.Where the unit is empty of oil, spray the gearcase interior with rust preventative oil, which is
compatible with the recommended lubricant.

V. Where the unit is filled with oil, operate at full speed once per month for not less than 10 minutes, to
ensure that all of the internal components receive a liberal coating of oil.

10.2 LONG TERM STORAGE (FROM 12 MONTHS UP TO 2 YEARS)

I. The location should be free from vibration, otherwise brinelling could take place, particularly between
bearing rolling elements and raceways, leading to noisy operation and early failure in service.
Wherever possible, the shafts of the unit should be rotated at least once a week, by hand if necessary,
to prevent brinelling.

II. Apply Denso paste and tape to all external finish machined and unprotected surfaces, including shaft
extensions, ensuring full coverage to lip of oilseal.

III. Completely fill the unit with oil, ensuring complete submersion of all internal components. When the
unit is returned to service, drain and refill with new lubricant to the correct level (Sections 6.4 & 6.5).

Gear units can be prepared by Renold Gears for long term storage provided that this requirement is
stipulated on the order before delivery. Gear units will not be filled with oil, therefore the interior of the
unit would be sprayed with rust preventative oil.

11. SPARE PARTS

Information relating to spare parts can be obtained from the distributor of the unit.
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Appendix A

JPM SERIES TYPE SINGLE REDUCTION WORM GEAR UNIT MOUNTING CODES
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Appendix A

PLUG IDENTIFICATION

There are three different types of plugs on the jPM Series gear units. These being filler/breather plugs, oil
level plugs and drain plugs. The customer should familiarise themselves with the positions of the plugs
for the applicable mounting position of the gear unit. This information will be required prior to
installation and when filling the gear unit with lubricant.

PLUG POSITIONS

NOTE: For input speeds below 960rpm, please consult Renold Gears Technical Department for the
recommended oil level.
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Appendix B

SHAFT END TAPPED HOLE DETAIL
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Appendix C

MOTOR CIRCUIT DIAGRAMS

The following motor circuit diagrams are relevant for WM Series gear units supplied with our standard
motors already fitted. For motor ready gear units, please refer to the motor supplier’s installation and
maintenance instructions for that particular motor.

Standard motors are provided with a terminal box, which contains six connections, to which six leads
from the winding are connected either in a delta connection, or in a star connection by means of metallic
connection links.

Usually, two voltages will be displayed on the rating plate of the motor. This means that the motor can be
connected to a circuit which has one of these voltages. If the mains voltage corresponds to the lowest
indicated voltage shown on the rating plate, then the motor winding has to be connected as a Delta
connection (refer to C.1). However, if the mains supply has a voltage equalling the highest indicated
voltage as shown on the rating plate, then the motor must be connected as a Star connection (refer to C.2).
For example, a motor with 230/400V indicated on its rating plate, is suited either to a circuit with a
voltage of 230V with the winding connected in a Delta connection; or on a circuit with a voltage of 400V
with the winding connected in a Star connection.

For pole change motors (for two or more speeds) and brake motors, please refer to the wiring connection
diagram which will be sent with the motorised gear unit.

WARNING: Electrical connections should only be carried out by a fully qualified electrician.

C.1 Delta Connection Procedure

To complete a Delta connection:

I. Link W2-U1, U2-V1 and V2-W1 using the metallic strips provided.

II. Connect Line 1 (L1) to U1, Line 2 (L2) to V1 and Line 3 (L3) to W1.

III. Connect the Earth wire to the separate terminal supplied.

IV.Turn on the power supply and check the direction of rotation.

V. If the direction of rotation is incorrect, swap over any two of the “line - in” wires. For example, Line 1
(L1) to V1 and Line 2 (L2) to U1, etc.
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Appendix C

C.2 Star Connection Procedure

To complete a Star connection:

I. Link W2, U2 and V2 together using the metallic strips provided.

II. Connect Line 1 (L1) to U1, Line 2 (L2) to V1 and Line 3 (L3) to W1.

III. Connect the Earth wire to the separate terminal supplied.

IV.Turn on the power supply and check the direction of rotation.

V. If the direction of rotation is incorrect, swap over any two of the “line - in” wires. For example, Line 1
(L1) to V1 and Line 2 (L2) to U1, etc.

C.3 Star-Delta Connection Procedure

If the motor is to be used with a Star-Delta starter, then the motor is only to be used with a mains supply
which is equal to the Delta voltage as shown on the rating plate. In this case the metallic connection strips
inside the terminal box have to be removed before the motor is connected; the Star and Delta connection
will be made successively in the starter as the motor is started and approaches its operating speed/power
output. Please refer to the wiring diagrams sent with the motor for wiring connections.
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Appendix D

UNIT ALIGNMENT

When coupling the gear unit to a mating shaft, the coupling halves should be correctly aligned to ensure
optimum life and performance.

The irregularities which can occur in the coupling process fall into one of two categories:-

Angularity, i.e. the coupling faces do not run parallel to each other (Fig. 1)

Eccentricity, i.e. the coupling halves do not run concentric to each other (Fig. 2)

A combination of both defects is also possible.

Fig.1 Fig.2

When correcting any defects in coupling alignment, the errors of angularity should be checked and
rectified before correcting any errors of eccentricity.

D.1 Angularity Errors

Angularity errors should be checked for in the following manner.

I. Obtain a slip block which is marginally smaller than the gap between the two coupling halves. Mark a
datum point on both coupling halves.

II. Position the datum mark in Position A as shown on the diagram below. By using feeler gauges and the
slip block, measure and record the gap between the two coupling halves at Position A.

III. Rotate the coupling until the datum mark is in Position B. Again, measure and record the gap, but this
time at Position B.

IV.The difference between the two values will give the error in alignment in the vertical plane measured
over a length of shaft equal to the outside diameter of the coupling. This value can be used to calculate
the correction in height that the connected motor or machine requires to eliminate the error.

V. Repeat the process for each side of the coupling (Positions C & D). Similarly, the difference between
the values will give an error in alignment in the horizontal plane, and can be corrected accordingly.
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Appendix D

D.2 Eccentricity Errors

Eccentricity errors should be checked for in the following manner.

I. Obtain a Dial Test Indicator (D.T.I) and a rigid clamp. Attach this to one of the coupling halves.

II. Place the D.T.I. in such a position that a sufficient `touch’ is achieved on the second coupling half.

III. Move the plunger into Position A, and adjust the indicator to read zero.

IV.Rotate the coupling half which is carrying the D.T.I. until Position B is reached. Observe and record
the fluctuation in dial reading. The amount of vertical correction required is equal to the difference in
readings.

V. Repeat the process for Positions C & D. Similarly, this will give the horizontal alignment errors, and
can be corrected accordingly.

Note: After alignment is completed, the unit should be allowed to run until normal operating
temperature has been reached. The unit should then be stopped and the alignment re-checked
and corrected if necessary.
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Appendix E

The correct choice of oil and grade is essential to obtain the best performance and life from the gear unit.
Using too heavy a grade than required will result in reduced efficiency; whilst using too light a grade of
oil will result in premature wear. If in doubt, ask Renold Gears Technical Department.

If the gear unit is operating below the catalogue rating at a temperature below 60oC, then a light grade oil
should be used. Medium grade oils should be used when operating up to the catalogue rating with
temperatures up to 100oC. Heavy grade oils should be used at temperatures in excess of 100oC under
heavy loading. However, if the unit is operating at gear rubbing speeds below 2.5 metres/sec (500
ft/min), then the next higher grade should be used than that which would normally be selected.

If required, a list of recommended food grade oils is available on request.

E.1    RECOMMENDED LUBRICANTS

Polyalphaolefin Synthetic Oils
Light Medium Heavy                 Lubricant

Grade Temp Deg.C Grad
e

Temp Deg.C Grade Temp Deg.C

Mobil Gear SHC 630 -42 to 160 632 -42 to 160 634 -39 to 160
Castrol Alpha T    220 -36 to 80 320 -33 to 80    460 -33 to 80
Shell Omala RL 220 -40 to 80 320 -40 to 90 460 -4 to 80
Esso Teresso SHP 220 -42 to 150 320 -36 to 150 460 -30 to 150
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RENOLD Gears
Holroyd Gear Works
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England

TEL: +44 (0) 1706 751000
FAX: +44 (0) 1706 751001
EMAIL: sales@gears.renold.com
WEB: www.renold.com

AUSTRALIA
Renold Australia Proprietary Ltd
TEL: +61 (0) 3 9262 3333
FAX: +61 (0) 3 9561 8561
EMAIL: melcag@renold.com.au

AUSTRIA
Renold GmbH
TEL: +43 (0) 1 3303484 0
FAX: +43 (0) 1 3303484 5

BELGIUM
Renold Continental Ltd.
TEL: +32 (0) 2 2011262
FAX: +32 (0) 2 2032210
EMAIL: info@renold.be

CANADA
Renold Canada Ltd.
TOLL FREE: 1-800-265-9970
TEL: +1 519 756 6118
FAX: +1 519 756 1767
EMAIL: inquiry@renoldcanada.com

CHINA
Renold Transmission
TEL: +86 10 65817522
FAX: +86 10 65810336
EMAIL:
renoldcn@public3.bta.net.cn

CZECH REPUBLIC
Renold GesmbH
TEL: +42 67 7211074
FAX: +42 67 7211074

DENMARK
Renold A/S
TEL: +45 43 452611
FAX: +45 43 456592
EMAIL: renold@post9.tele.dk

FRANCE
Renold Reducteurs
TEL: +33 (0) 320 16 29 29
FAX: +33 (0) 320 16 29 03

GERMANY
Arnold & Stolzenberg
TEL: +49 (0) 5562 81248
FAX: +49 (0) 5562 81130
EMAIL: arnoldandstolzenberg@t-

online.de

HOLLAND
Renold Continental Ltd.
TEL: +31 (0) 20 614 6661
FAX: +31 (0) 20 614 6391
EMAIL: info@renold.nl

HUNGARY
Renold Gesmbh
TEL: +36 (0) 78 312483
FAX: +36 (0) 78 312483

KOREA
S.S. Corporation
TEL: 00-822-783-6829
FAX: 00-822-784-9322
EMAIL: sslcorp@chollian.net

MALAYSIA
Renold (Malaysia)
TEL: +603-5191 9880
FAX: +603-5191 9881
EMAIL: malaysia@renold.com

NEW ZEALAND
Renold New Zealand
TEL: +64 (0) 9 828 5018
FAX: +64 (0) 9 828 5019
EMAIL: aksales@renold.co.nz

SINGAPORE
Renold Transmission Ltd.
TEL: +65 6760 2422
FAX: +65 6760 1507
EMAIL:renold@mbox5.singnet.com.sg

SOUTH AFRICA
Renold Croft (Pty) Ltd.
TEL: +27 (0) 11 845 1535
FAX: +27 (0) 11 421 9289
EMAIL: renold@iafrica.com

SWEDEN
Renold Transmission AB
TEL: +46 (0) 8 623 0080
FAX: +46 (0) 8 623 0075
EMAIL: info@renold.se

SWITZERLAND
Renold (Switzerland) GmbH
TEL: +41 (0) 1 824 8484
FAX: +41 (0) 1 824 8411
EMAIL: info@renold-gmbh.ch

USA
Renold Power Transmission Corporation
TEL: +1 513 942 1000
FAX: +1 513 942 8500
EMAIL: information@renoldusa.com

Renold Inc
TEL: +1 716 326 3121
FAX: +1 716 326 6121
EMAIL: renold@cecomet.net
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Chapter 1: MOTOR DESCRIPTION 
This manual applies to Teco model series types as follows: 

AEEB, AEVB, AEHB, AEUB, AEHD, AEJE, AEJU and AEJH. 

The motors are of Cast Iron Construction, Totally Enclosed Fan Cooled, Squirrel Cage 

Induction type designed for operation on a 415Volt/3Ph/50Hz supply system equipped with 

grease lubricated anti friction type bearings.

SAFETY WARNING
The following instruction address the more common situations encountered in motor 

installation, operation and maintenance.  For the TECO warranty to remain valid, the 

motor must be installed and operated in strict accordance with the outline drawing, 

motor nameplate and these instructions and must not be altered or modified in any 

unauthorized manner.

During the installation & operation of motors in heavy industrial applications there is a 

danger of live electrical parts and rotating parts. Therefore to prevent injury and/or 

damage the basic planning work for transport, assembly, installation & operation needs 

to be carried out by authorized and competent personnel. Points in this manual that are 

boxed and headed “DANGER”, “CAUTION” or “NOTE"(see below) should be observed 

as they indicate possible danger to personnel and/or the potential of equipment damage.

DANGER — This prompt is used when there is an 
immediate hazard that WILL result in severe personal 
injury or death if correct procedures are not followed. 

CAUTION — This prompt is used to warn against 
potentially unsafe practices that COULD result in personal 

injury and/or property damage if correct procedures are 
not followed. 

This prompt is used when an operation, condition, or 
information is of sufficient importance to warrant 

highlighting
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Chapter 2: TECHNICAL DATA 
This manual covers a power outputs ranging through to 465 kw with varying frame sizes 
and speeds etc. 
For motor technical data refer to appropriate motor catalogue or data sheet. 
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Chapter 3: INSTALLATION AND COMMISSIONING 

3.1.    INSPECTION UPON RECEIPT. 

Check the following points upon receipt: 

a. Is the nameplate rating identical to your order? 

b.  Do dimensions and colour comply with your specification? 

c. Are the nameplate ratings for the heater, temperature detector etc. identical with 

what you ordered? 

d. Is there any damage due to transportation? 

e. Are all accessories in good order? 

f. If there are any specific requirements, please check if they conform with your 

specification. 

3.2. STORAGE   

When storing motor, the following procedures should be undertaken. 

3.2.1. Place. 

a. It should be dry, well-ventilated and not subject to direct sunlight, dust or corrosive 

gas.

b. It should not be located close to a boiler or freezer. 

c. It should be entirely free from vibration and have easy access. 

d. Motor should be stored on pallets to prevent moisture ingress. 

3.2.2 During storage, the insulation resistance should be kept above the specified values 

as follows:- 

a. Stator: Above 50M  measured with 1000VDC megger. 

b. If the motor has absorbed moisture as evidenced by low insulation resistance, it 

must be dried with external heat until it is thoroughly dry and the value of insulation 

resistance exceeds the minimum requirements. 

c. Measurement of insulation resistance should be performed once every month. 

d. Anti-condensation heaters should always be connected where fitted. 
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3.2.3 Insulation resistance test should be performed before making high voltage test. 

a. Use 500VDC megger to measure insulation resistance. 

i.  Stator: Over 50M  between windings. 

ii. Stator: Over 50M  between windings and earth. 

b. High Voltage Test 

i. This test can be undertaken only after the values of insulation resistance in item 

3.2.3 (a) are assured. 

ii. The value of testing voltage is (1000 + 2E) X 0.8 where E: rated voltage. 

3.2.4 Care should be taken to keep parts such as the fitting surface, key, shaft extension 

and axial centre hole free of any foreign matter. Grease should also be generously 

applied to stop rust. 

3.2.5 The shaft should also be rotated by hand a few revolutions once per month. 

3.2.6 If practical, a test run should be performed once every three months. 

3.2.7 Clean the motor thoroughly, and replenish grease before the machine is put back to 

operation.

3.2.8 The ventilation system should be covered to avoid the entry of foreign matter or 

insects. It should be thoroughly cleaned before use. 

3.2.9 Make sure the hoisting hook is correctly connected to eye bolts or lugs of motors 

before hoisting.

Parts such as fan cowl, terminal boxes, etc. which have their
own lifting facilities can only carry their own weight.
They should not be used for lifting the entire motor. 
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3.2.10 Points to note when hoisting:- 

a. Do not twist steel wires. 

b. Make sure eye bolts have been firmly screwed in. 

c. Keep the sling vertical when moving/lifting motor. 

An accident could occur if the hoisting hook or eye bolts of the 
 motor is overloaded.  
They are suitable for the motor weights only.  
Do not lift motor and load combined with motor lifting lug. 

                 Fig. 1 

Please keep the sling vertical when lifting / moving the motor. 

     Fig. 2 

Motor is fitted with lifting points (arrowed). These points are 
designed to lift motor weight only.  
Do not use other hooks or handles to lift motor. 
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3.3   TRANSPORTATION 

    To keep the rotating parts of motor from moving, thus causing damage during  
 Transportation, they should be held securely as follows: 

3.3.1   Motors fitted with a retaining plate/bracket to secure the shaft must have it fitted                           

during transportation. 

3.3.2  After receiving motor, remove all securing studs, nuts, etc. before putting motor 

          into operation. (Fig.3) 

      Fig 3

If fitted as standard motor must not be transported without shaft lock. 
Motor should be uncoupled from load for transportation and the shaft 
locked securely.
Damage to bearings caused during transportation is not covered 
under warranty.
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3.4. INSTALLATION. 

3.4.1. Site conditions for motor installation: 

Standard site conditions for installation of motors are as follows: 

a. Ambient temperature: -100C~450C.

b. Humidity: Relative humidity below 90% RH for totally enclosed type. 

c. Elevation: Below 1000 metres. 

d. Should the installation be in an industrial zone, it should be free of explosive gases 

and liquids. 

e. Foundation should be strong so as not to induce vibration. 

3.4.2. Ventilation and Space. 

a. Installation should be well ventilated. 

b. The area should be large enough to facilitate heat dissipation and maintenance. 

3.4.3. Foundation. 

Use rigid and solid sole plate or common bed as the foundation. 

3.5. MOUNTING. 

3.5.1 An adequate motor support (which is the responsibility of others) is very important. 

It must have sufficient rigidity to maintain alignment between the motor and its 

driven load. Inadequate or improperly designed motor supporting structures can 

lead to serious vibration and alignment problems. 

3.6 COUPLING & ALIGNMENT. 

2 pole speed motors must not be coupled to the driven 
equipment by means other than direct connection.  
Please refer to TECO if belt connection is to be used.

Teco Electric and Machinery Company 
Manual Number: 09112004 

10

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 206 of 700



Teco Installation and Maintenance Manual 
TEFC Squirrel Cage Induction Motors 

3.6.1. Installation. 

Field application of a coupling to the motor shaft should follow the procedures

recommended by the coupling manufacturer. Under no circumstances may the  

motor shaft be modified as to configuration or diameter without the approval of  

Teco Australia. The motor shaft extension must not be subjected to either extreme  

heat or cold during coupling installation. If it is necessary to exert axial force on the

shaft, either continuously or intermittently, during coupling application, it must be  

properly restrained axially to prevent bearing damage. 

3.6.2. Alignment. 

Motors must always be accurately aligned, and this applies especially where
they are direct coupled.
Incorrect alignment can lead to bearing failure, vibration and even shaft fracture.
As soon as bearing failure or vibration is detected, the alignment should be 
checked.

In aligning the motor (and rotor) axially with the driven equipment, consideration 

should be given to the axial shaft expansion and increase in shaft centre line height 

due to thermal effects.

Shaft height growth (change in shaft centre line elevation) for TEFC machines can 

be calculated as follows, 

Growth =(0.0005) x (motor foot to shaft centre line dimension [in mm]). 

3.6.3 It is desirable, in normal operation that the motor operates, so that no axial force is 

exerted on the coupling. 

The motor shaft and the driven shaft should be aligned within the following 

tolerances in both angular and parallel alignment (refer Table 1).   
Units in mm 

        TIR 
Total Indicated Runout 

Solid
Coupling

Flexible
coupling

Dimension C Medium, Low speed up to 2500 RPM 0.04 0.05
High speed over 2500 RPM 0.03 0.03

Dimension A Medium, Low speed up to 2500 RPM 0.03 0.04
High speed over 2500 RPM 0.03 0.03

      Table 1 
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3.6.4 Angular misalignment is the amount by which the centre lines of the driver and 

driven shaft are skewed. It can be measured using a dial indicator set up as shown in 

fig 4. The couplings are rotated together through 360 degrees so that the indicator 

does not measure runout of the coupling hub face. The shaft should be forced 

against either the in or out extreme of their end float while being rotated.

             Fig. 4     Fig. 5 

3.6.5 Parallel misalignment is the amount by which the centre lines of the driver and the 

driven shafts are out of parallel. It can be measured using the dial indicator as 

shown in fig. 5. Again the couplings are rotated together through 360 degrees so 

that the indicator does not measure runout of the coupling hub outside diameter. 

3.6.6 After the motor has been properly aligned with the driven equipment and the hold 

down bolts have been installed and tightened, at least two dowel pins should be 

installed diagonally opposite motor feet. 

The exposed rotating parts should be covered to 
prevent accidents. 

Do not hammer the conveyance devices such as coupling, belt sheaves, 
chain wheels, gears etc. onto the motor shaft. Those shaft fitments should 
be fitted and removed only by means of suitable devices. Heat shrinking 
may be a better alternative to avoid damaging bearings and other 
components. 
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3.7 INSTALLATION FOR BELT DRIVE 

2 pole speed motors must not be coupled to the driven 
equipment by means other than direct connection.  
Please refer to TECO if belt connection is to be used.

3.7.1 Small and medium motors within frame sizes up to and including 225M are 
designed for use with belt transmission or direct coupling. 
In general power transmission through belt, chain or gear connection for larger 
motors is not appropriate unless the motors have been specially designed for such 
purpose.

3.7.2 The diameter ratio between conveyance sheaves should not be greater 5 to 1 for flat 
belts, and 8 to 1 for V-belts. It is also advisable to limit the belt velocity to under 
35m/sec to limit belt abrasion and vibration. The smaller the outer diameter of the 
V-belt sheave, the greater the shaft bending stress will be. If bending stress is in 
excess of the shaft fatigue stress, the shaft may break. Therefore please inform Teco 
of the size of the sheaves and belt details for checking. 

Place the sheave and belt as close as possible to the motor 
body to reduce the bending moment and improve shaft life.  

3.8 ELECTRICAL CONNECTIONS 

3.8.1 The rated conditions of operation for the motors are as shown by the nameplate. 

Within the limits given below, of voltage and frequency variation from the 

nameplate values, the motor will continue to operate but with performance 

characteristics that may differ from those at the rated conditions: 

+/- 10% of rated voltage 

+/- 5% of rated frequency 

+/- 10% combined voltage and frequency variation so long as frequency 

variation is no more than +/- 5% of rated value. 

Operating the motor at voltage and frequencies outside of the above limits can result 

in both unsatisfactory motor performance and damage to or failure of the motor. 
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3.8.2 Motor connections should be carried out in accordance with the details applicable to 

the appropriate supply voltage as shown on the motor nameplate. 

3.8.3 The main lead box furnished with the motor has been sized to provide adequate 

space for the make up of the connections between the motor lead cables and the 

incoming power cables 

The bolted joints between the motor lead and the power 
cables must be made and insulated in a workman-like 
manner following the best trade practices and in accordance 
with the minimum requirements of the Australian Standards. 

3.8.4 The motors are provided with grounding pads and/or bolts for the connection of 
earthing.

The motor must be grounded by a proper connection to the 
electrical grounding system and in accordance with the 
minimum requirements of the Australian Standards. 

3.9 AUXILIARY DEVICES 

3.9.1 Motors are equipped with the following thermal protection devices: 

Power Rating 11kW and larger. 

Motors in this category are fitted with one set (one per phase – total 3 off) of 

PTC 140 degree winding thermistors. 

Mining Specification type AEJC Frame size D315 and larger. 

Motors in this category are fitted with two sets (two per phase – total 6 off) of 

PTC winding thermistors (1 set x 140 degree plus 1 set x 150 degree). 
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3.9.2 Where specified motors may also be equipped with PT100 bearing Resistance  

Temperature Detectors. 

3.9.3 Thermistors are positive temperature coefficient type (1000 ohm @ tripping 

temperature) with a reference tripping temperatures as detailed in 3.9.1. 

They are a tripping device only and not a temperature detector. 

Thermistor leads should be connected to an appropriate thermistor control relay  

from a reputable supplier.  

3.9.4 RTD’s where fitted are of the platinum type with a reference temperature of 0 

degrees C at 100 ohms. 

RTD leads should be connected to an appropriate motor protection system from a  

reputable supplier.

Recommended temperature settings for RTD’s are as per table 2.  

DEVICE TYPE LOCATION ALARM TRIP
RTD PLATINIUM  100  @ 0OC WINDING 1400C 1500C
RTD PLATINIUM  100  @ 0OC DE & NDE BEARING 900C 950C

     Table 2  

Thermistors and/or RTD’s should not be meggered or tested 
at a voltage above 2.5volts.

3.9.6

Should the motor thermal protection circuit trip indicating 
over temperature the causes should be thoroughly 
investigated before a restart is attempted. 
Failure to do so may lead to damage or failure of motor. 
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3.9.7 Where specified motors may be equipped with internal space heaters (check for 

nameplate), to prevent the ingress of moisture into the motor insulation system 

whilst motor is idle. 

The incoming supply to the heaters should be in accordance with the details  

contained on the heater nameplate.  

The heater circuit should be inter-locked with the motor starter so as to de-energise 

heaters when the motor is running. 

Heaters may be alive when the motor is switched off. 
Isolate supply at all times before working on motor. 
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Chapter 4: OPERATING INSTRUCTIONS 

4.1. EXAMINATION BEFORE START. 

4.1.1. After motor is installed the following points should be noted:- 

a. Check all wiring is correct and in accordance with connections appropriate to the supply  

 voltage as shown on motor nameplate. 

b. Is the cable size adequate? 

c. Are all connections tight and properly insulated? 

d. Check the rating of fuses, starter/contactor are correct & operating normally. 

e. Check motor is correctly earthed. 

f. Make sure starter/switches are set in correct position. 

g. Check heater circuit if fitted is de-energised when motor is in operation. 

h. Check bearings are filled with the correct quantity and grade of grease. 

4.1.2. Measurement of insulation resistance. 

a. Rated voltage below 1000V, measure with 500VDC megger. 

b. In accordance with IEEE-43 clause 9.3 standards, refer to following formula: 

    Rated voltage (v) 

R=>         (          _____________     + 1 )  x 10(M )

                  1000 

c. If a new winding has low insulation resistance moisture is generally the problem. Drying 

the winding through the proper application of heat will normally increase the insulation 

resistance to an acceptable level. Following are several accepted methods for applying 

heat to a winding: 

i. The motor is equipped with space heaters, which can be energised to heat the winding. 

ii.  Direct current (as from a welder) can be passed through the winding. The total current 

    should not exceed approximately 50% of rated full load current. Delta wound motors  

     have six leads and the three phases should be connected into one series circuit. 

iii. Heated air can be either blown directly into the motor or into a temporary enclosure 

    surrounding the motor. The source of heated air should preferably be electrical as 

    opposed to fuelled (such as kerosene) where a malfunction of the fuel burner could  

result in carbon entering the motor.  
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Caution must be exercised, when heating the motor with any 
source of heat other than self-contained space heaters, to raise the 
winding temperature at a gradual rate to allow any entrapped 
moisture to vaporise and escape without rupturing the insulation. 
The entire heating cycle should extend over 15-20 hours. 

Ensure adequate guarding is provided so live parts cannot be 
touched.

iv.  Insulation resistance measurements can be made while the winding is being heated. 

      However, they must be corrected to 400C for evaluation since the actual insulation

      resistance will decrease with increasing temperature. As an approximation for a new  

      winding, the insulation resistance will approximately halve for each 100C increase in  

      insulation temperature above the dew point temperature. 

d.   Should the resistance fail to attain the specified value even after drying, careful

      examination should be undertaken to eliminate all other possible causes, if any. 

4.1.3. Power Supply 

a. Is the capacity of the power supply adequate? 

b. Do voltage and frequency of supply match with those on the nameplate? 

c. Voltage variation should be confined to within 10% of the rated value and the 

phase to phase voltages should be balanced. 

4.1.4 Bearing Lubrication 

Grease Lubricated Type. 

The bearings are properly lubricated with the correct grade and 
quantity of grease at the factory. After long storage and at initial 
start the grease should be renewed. Please refer to section 7. 

a. Refer to the section “Maintenance of Bearing” for maintenance procedures and 

grease type. 
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4.1.5. Other Points to note 

a. Make sure the transmission system, including belts, screws, bolts, nuts and set pins 

are in good condition. 

b. Dismantle all locks which fasten the moveable parts of the motor during 

transportation, and turn the shaft by hand (if practical) to check if it moves freely 

c. Check if there is any evidence of foreign matter inside the motor before starting. 

d. Make sure the items above are examined. Test the motor with or without load. 

Record and check according to “Maintenance” at 15 minute intervals during the  

first three hours of operation. Then conduct regular examinations after longer 

intervals. 

4.2. STARTING OPERATION. 

4.2.1. Starting Load. 

The initial test involves running the motor without load. Unless specified, a motor is 

designed to start with light load, which is then gradually increased to full load, as 

the motor accelerates to full speed. 

4.2.2. Starting. 

a. Motor can be restarted if the initial start fails. Three attempts are permissible when 

the motor is at ambient temperature. Two starts in succession are permitted when 

motor is at normal running temperature. Smaller motors have a more frequent 

starting cycle.  

b. Should an additional start be necessary beyond the conditions stated above, the 

following restrictions should be noted: 

i. Let the motor cool down for 60 minutes before a full load restart. 

ii. Let the motor cool down for 30 minutes before a no load restart. 

iii. Two inching starts can be regarded as one normal start. 

c. If the motor rotor fails to start turning after two seconds, shut off power supply 

immediately. This can result from: 

i. Too low a voltage at the motor terminals. 

ii. The load is too large for motor rating. 

iii.     The load has seized mechanically. 
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iv.     Electrical connections incorrect. 

v.      Single phase power has been applied. 

vi.     Any combination of the above. 

Note – Investigate thoroughly and take corrective action before attempting a restart. 

4.2.3. Direction of Rotation. 

a. Motors are generally bi-directional. Some 2 pole and low noise motors are uni 

directional only. If motor is uni-directional the fan cowl will be fitted with a 

direction of rotation arrow. 

b. If direction of rotation must be changed on a bi-directional motor, cut power and 

wait until the motor stops, then interchange any two of the three phase leads. 

4.2.4. Power Supply. Voltage/Current. 

a. Check if the voltage and frequency of the power supply are identical to that shown 

on the nameplate. 

b. Voltage variation should be confined to within 10% of nameplate voltage, and the 

three phase voltages should be balanced. 

c. Check if the phase currents of the motor, without load, are within 5% of the 

average values. 

4.2.5. Frequency. 

Frequency variation should be confined to within 5% of the nameplate frequency. 

The aggregate variation of voltage and frequency should be confined to within 

10% of the absolute value of the rating. 

4.2.6. Run Up Time. 

Run Up time is longer for motors connected to a load with a large 
inertia. However, if the run up time exceeds what is normal or there 
is abnormal noise, motor and load should be examined to establish 
the cause before attempting a restart. 
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4.3  CAUTION POINTS TO NOTE: 

4.3.1  Bearings: 

a. The motor is fitted with grease lubricated bearings. Following initial start up 

bearing temperatures should be closely monitored. The rate of rise in bearing 

temperature is more indicative of impending trouble than is the actual temperature.   

b. When the rate of bearing temperature rise is less than 10C per half hour, the bearing 

temperature is considered to be stabilised. 

c. If the total bearing temperature exceeds 1000C, the motor should be shut down 

immediately. 

4.3.2 Vibration:

a. The ideal values for the motor are below 2.8mm/sec. If vibration exceeds these 

levels, an examination of the motor should be made to determine the cause.  

4.3.3 Starting:

a. If the motor acceleration time exceeds the ramp time, shut off the power 

immediately. 

Investigate thoroughly and take corrective action before attempting to restart. 

b. It should be recognised that each start of an induction motor subjects the motor to 

current greater than full load current with resulting heating of the stator and rotor 

windings. Each start can produce more heat than is produced and dissipated by the 

motor under full load. 

c. The starting duty for which the motor is designed must not be exceeded if long 

motor life is expected. Abnormally low terminal voltage and/or excessive load 

torque during motor start up can cause lengthened acceleration times during which 

rotor ventilation is reduced. This can cause rotor damage or lead to shortened rotor 

life. 
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Chapter 5: ROUTINE MAINTENANCE 
5.1. IMPORTANCE OF DAILY INSPECTION. 

5.1.1. Normally electric motors do not fail suddenly. It happens over time, and regular 

inspection will detect a problem before a serious situation develops. If operators in 

the plant are alert, faults can be detected early and action taken to eliminate trouble. 

Daily inspection, can be performed without interrupting the factory’s normal 

operation.

5.1.2 Do not overlook any minor irregularities. If necessary, stop the machine 

immediately to check and repair. Essentially, inspections should be performed by 

the operator daily. But a maintenance technician should also check the machine 

once a week together with the operator. 

5.2. POINTS TO NOTE WHEN STARTING. 

a. Check power supply to see if voltage and frequency are normal. 

b. Is starter set at starting position? 

c. Are there sparks during start? 

d. Is the motor accelerating normally? 

5.3 TEMPERATURE RISE. 

5.3.1 The temperature of a motor is often determined by measuring the temperature of the 

frame. This is not indicative of actual winding operating temperature however this 

method can often be referred to of impending trouble. If the temperature is found to 

be higher than usual check the following possibilities. 
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5.3.2 Main causes of high temperature: 

a.  Motor Conditions 

i. Voltage and frequency variation of power source is in excess of tolerance. 

ii. Unbalanced three phase voltage; open circuit or poor contact. 

iii. Insufficient or excessive lubrication. 

iv. Abnormal frequency of starts. 

v. Single-phasing due to open or short circuits. 

vi. Damaged starter or improper operation. 

vii. Blocked ventilation ducts. 

viii. Motors cooling vents blocked. 

b. Due to load or mechanical conditions: 

i. Overload. 

ii. Defective transmission coupling. 

iii. Poor installation causing overload. 

iv. High ambient temperature or radiant heat emitted from load or surroundings. 

5.4 VIBRATION. 

5.4.1 Main causes inducing vibration: 

i. Unbalanced load. 

i. Misalignment of couplings. 

ii. Unbalanced belt-sheaves. 

iii. Improper couplings with belts or chains. 

iv. Unsuitable foundation or poor installation. 

v. Unbalanced motor rotor. 

vi. Serious abrasion to motor or load machine drive bearing. 

vii. Defective brake coupling. 

5.4.2 No matter what causes the vibration, if it is not eliminated, the following faults may 

develop:

i. Bearing damage. 

ii. Deformation of shaft. 

iii. Loose parts or couplings. 
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5.5 NOISE. 

5.5.1 Points to note 

  Not all noise is the result of a fault or abnormality. For instance, wind and slight  

electromagnetic sounds are perfectly normal. They will remain at the same level no 

matter how long the motor is in operation. Generally the louder the noise, the larger 

the vibration amplitude will be. 

5.5.2 Bearing Sound. 

i. Bearing noise is a guide to the condition of the motor bearings without 

dismantling the motor. 

ii. Normal bearing sound in general is continuous, not intermittent. The sound 

may tend to increase with the age of the bearings, but its increase is gradual 

and hardly noticeable by the ear. 

iii. Abnormal bearing sound is intermittent, rarely continuous. 

iv. Some motors will emit noise when unloaded or after greasing due to skating. 

This is normal and temporary. 

5.5.3. Abnormal bearing sound generally develops from the following causes: 

i. Foreign matter in grease. 

ii. Scratches on the contact surface of the bearing. 

iii. Rust on the contact surfaces of the bearing. 

iv. Poor quality of grease. 

v. Insufficient grease (the sound could be continuous). 

5.5.4. Causes of abnormal electromagnetic sound:

i. Single phasing. 

ii. Short circuit in windings. 

iii. Unbalanced air gap resulted from serious bearing wear. 
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5.6. ODOUR. 

5.6.1 Causes of motor odours:

i. Short circuit or over current causing overheating of varnish. 

ii. Poor lubrication due to insufficient or contaminated grease. 

5.7. MEASUREMENT OF THREE PHASE CURRENT. 

5.7.1 Causes & effects 

When load current is above the rating on the nameplate, it means the motor may be 

overloaded. However, the cause of over current is not confined to overloading, but 

may be caused by poor coupling installation, transmission structure, excessive high 

or low voltage, etc. 

a. Causes of unbalanced three phase current. 

i. Unbalanced three phase voltage. 

ii. Open circuit in power distribution lines. 

iii. Poor switch contact. 

iv. Open or short circuit in winding. 

v. Open circuit at power transformer. 

b. Effects: 

i. Overheating of the windings causing fire or short circuit. 

ii. Vibration of motor. 

iii. Reduction of motor output torque. 

c.  Causes of wavering of ammeter indicator: 

The characteristics of devices such as compressor or press are apt to cause  

wavering of the indicator. Other causes are, 

i. Poor contact of switches. 

ii. Uneven mechanism. 

iii. Unbalanced air gap due to serious bearing aberration. 

iv. Broken conductors of squirrel cage rotor. 
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5.8. MOTOR APPEARANCE. 

5.8.1 Reasons for Cleaning   

a. Excessive dust or oil accumulation on the motor surface leading to the clogging of 

ventilation channels between cooling ribs will reduce the motors cooling efficiency. 

b. Keeping the motor and equipment clean will improve appearance and longevity.   

Motors should never be cleaned or disturbed while 

the motor is in operation. 
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Chapter 6: PERIODIC MAINTENANCE 

6.1 REGULAR INSPECTION & MAINTENANCE. 

For safety, properly trained personnel must only carry out 

maintenance and repairs. 

Some testing, such as insulation resistance, usually requires 

the motor to be stopped and isolated from the power 

 supply(ies). 

Hight temperatures may arise under operating conditions on the motor 
surfaces, so that touching should be prevented or avoided. 
Keep away from moving and live parts. 

Unless deemed necessary, do not remove guards whilst assessing the motor. 

6.1.1 Major points in regular inspection and maintenance: 

a. Routine inspection and maintenance are usually performed by operators with the 

sense of touch, sight, smell and simple meters. But it is difficult to detect trouble 

such as insulation deterioration etc. unless the motor is stopped and checked. 

b. Replacement of worn-out parts will increase longevity and prevent breakdown. 

c. Regular inspection and maintenance is important in preventing breakdown and 

lengthening service life. 

c. Owing to the varied uses and environments motors are placed in, it is difficult to set 

periods for regular inspection and maintenance. However, it has to be performed at 

least once every 6 months. Generally, the inspection time is determined by the 

following factors: 
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i. Ambient conditions. 

ii. Start and stop frequency. 

iii. Trouble with components affecting motor functions. 

iv. Parts which wear (eg. bearings). 

v. The important position of a motor in operation of a factory, mine etc. should be 

fully recognised. Therefore, its condition should be monitored, especially when it 

is operating in severe conditions. 

6.1.2. Motor Windings. 

a. For measurement of insulation resistance and tests to determine quality of insulation 

resistance, please refer to measures stated in Section 4.1.2. 

b. Inspection of coil end: 

i. Grease and dust accumulated on coil may cause insulation deterioration 

and a reduction in cooling efficiency. 

ii. Moisture. 

iii. Discolouring. Overheating mainly causes this. 

c. Wedge, is there any change from the original position? 

d. Is the bind wire at coil end in correct position? 

6.1.3. Bearings. 

a. Please refer to section 7 for bearing maintenance. 

6.1.4. Cleaning the interior of the motor. 

a. After a motor has been in operation for some time, accumulation of dust, carbon 

powder and grease etc., on the inside is unavoidable, and may cause damage. The 

inside should therefore, be regularly cleaned and examined to assure reliable 

performance. 

b. Points to note during cleaning: 

i.          If using compressed air or a blower. 

Compressed air should be free of moisture. 

Maintain air pressure at 4kg/cm2, since high pressure can cause 

damage to coils. 
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ii. Vacuum – Recommended. 

Vacuum cleaning can be used, both before and after other methods of cleaning, to 

remove loose dirt and debris. It is a very effective way to remove loose surface 

contamination from the winding. Vacuum cleaning tools should be non-metallic to 

avoid any damage to the winding insulation. 

iii. Wiping. 

Surface contamination on the winding can be removed using a soft, lint-free cloth. 

If the contamination is oily, the cloth can moistened (not dripping wet) with a safety 

type petroleum solvent. In hazardous locations, a solvent such as inhibited methyl 

chloroform may be used, but must be used sparingly and immediately removed. 

While this solvent is non-flammable under ordinary conditions, it is toxic and 

proper health and safety precautions should be followed while using it. 

Solvents of any type should never be used on windings 
provided with abrasion protection. Abrasion protection is a 
grey, rubber-like coating applied to the winding end-turns. 

Adequate ventilation must always be provided in any area where solvents are 
being used to avoid the danger of fire, explosion or health hazards. In confined 
areas (such as pits), each operator should be provided with an air line respirator, a 
hose mask, or self-contained breathing apparatus. Operators should wear goggles, 
aprons and suitable gloves. Solvents and their vapours should never be exposed to 
open flames or sparks and should always be stored in approved safety containers. 

6.1.5.  Clean the exterior of the motor. 

a. The inlet air openings should not be allowed to accumulate any dirt, lint, etc. 

that could restrict free air movement.  

b. Totally enclosed fan cooled motors require special cleaning consideration. 

The external fan must be cleaned thoroughly since any dirt build up not 

removed can lead to unbalance and vibration. 

Teco Electric and Machinery Company 
Manual Number: 09112004 

29

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 225 of 700



Teco Installation and Maintenance Manual 
TEFC Squirrel Cage Induction Motors 

Motors should never be cleaned or disturbed while 

the motor is in operation. 

Isolate motor from supply before cleaning. 

6.1.6  Checking motor installation and coupling. 

a. Installation: 

i. Is foundation solid? 

ii. Are all bolts and/or nuts tight and in good order? 

b. Coupling: 

i.    Is coupling in good order? 

 ii.  Are fasteners tight and in good order? 

6.2. CLEANING OF COILS, DRYING & VARNISHING TREATMENT. 

 Age, constant heating and cooling and other factors may cause insulation 

deterioration. Also, salt deposits or grease may lower insulation resistance. 

Washing, drying and re-varnishing may be necessary if motor is flooded or showing 

deterioration from age. 

6.2.1 Cleaning: 

a. If the coils are slightly contaminated, compressed air, cloth or a nylon brush can be 

used to do the cleaning. However, when contamination is serious, thorough washing 

has to be performed. The cleaning methods are as follows: 

b. Cleaning with water: 

i. This method is applicable to motors having been immersed in water or insulated 

with no cotton yarn and paper materials. 

ii. After washing, dry immediately. 

iii. Cleaning with steam. 

If the motor has been immersed in sea-water or a chemical solution, clean with 

steam after washing thoroughly. 

Steam pressure must be kept between 2 – 4 kg/cm2. High pressure may cause 

insulation damage. 
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c. Steam temperature should be maintained between 500C – 800C.

d. After cleaning, dry immediately. 

6.2.3 Drying Method. 

a. Application: 

  i. Drying after cleaning. 

    ii. Motor has absorbed moisture. 

b. Hot air method (using heater and blower). 

i. Parts to be dried are surrounded inside a steel plate leaving an inlet and an outlet for 

hot air. Hot air will enter the inlet to dry parts (stator, rotor, etc.), and will leave via 

the outlet carrying away moisture. 

ii. The temperature within the area surrounded by the steel plate should be maintained 

at 900C – 1000C.

c. Drying with infrared ray lamp: 

i. Install the infrared ray lamp in a baking area surrounded with steel plate with 

openings at the bottom. 

ii. This method can cause partial overheating. So attention must be paid to the parts 

heated and the temperature must be kept below 1000C.

d. Drying method with electric current: 

i. The winding must have a minimum insulation resistance above 0.5M  measured 

with 500VDC megger before using this method so as to avoid a short circuit. 

ii. Lock the rotor (short the secondary winding of the wound rotor motor), apply rated 

voltage of approximately 5% - 10% to the winding. 

iii. Temperature control settings: 

Squirrel cage rotor induction motor: 700C – 800C for the stator. 

e. Measurement of insulation resistance. 

i. Measure the insulation resistance periodically during drying. 

ii. At the initial stage of drying, insulation resistance may decline slightly. When it 

returns to normal, the drying process is complete. 

iii. When the current method is applied, be sure to turn off the power to measure 

insulation resistance. 
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6.3. VARNISH. 

   Kind of Varnish 

JIS-W-25 or W-28 are highly recommended. 

a.  Method of Varnish Treatment 

i.   Dipping method: Immerse windings completely into varnish until no air  

bubbles appear.        

 ii. Pouring Method: Pour varnish completely over windings  

Note: Let varnish drip to dry after dipping or pouring. Changing position of the  

motor will obtain an even coverage. 

 b. Curing of Varnish 

  i. Set oven temperature at 110oC.

  ii. Curing time should be 12 – 16 hours 

  iii. Ensure ventilation is adequate during curing. Combustible gases are present 

To ensure adequate insulation the above procedure should be repeated. 

6.4. KEY POINTS FOR MAINTENANCE & INITIAL OPERATION 

INSPECTION AFTER LONG STORAGE. 

6.4.1 If the motor has been out of service in excess of three months, careful inspection 

should be made before putting the motor into operation again. 

6.4.2 When the motor is not in operation, the following precautionary measures should be 

undertaken:

The place for storage should be dry and well-ventilated. If the motor has to be 

placed at work site for some time, it should be completely covered and stored on 

pallets to prevent dust and moisture contamination. 

Inspection and maintenance prior to storage. 

Please refer to “Regular Inspection and Maintenance” (Section 6.1). 

6.4.3 Items to be examined prior to initial operation. 

a. Cleaning: 

Outside of motor.  

Motor interior. 
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b. Measurement of insulation resistance: 

Measurement of insulation resistance and standards to determine quality if 

Insulation resistance, please refer to measures stated in Section 4.1.2. Measurement 

of insulation resistance.

6.4.4 Drying: If the motor has absorbed moisture, it must be dried. 

6.4.5 Examination of bearings. 

Turn the motor shaft by hand (if practical) to see if it rotates smoothly and if there is 

any unusual noise. 

6.4.6 Replenishment of grease. (Refer to bearing maintenance Section 7). 

6.4.7 Switches and starters. 

Clean off dust and any foreign matter etc. 

Check if the operation is normal. 

Are the moving parts functioning smoothly? 

Check if all bolts and nuts are tight and in good order. 

6.4.8 Examination and maintenance of standby motor. 

Importance: The purpose of a standby motor is to substitute as an emergency motor 

if the motor in operation breaks down. 

It is important to always maintain the standby motor in top condition. 

Maintenance should be performed strictly according to items and notes stated 

previously.

6.5. RECORDS OF OPERATION AND MAINTENANCE. 

6.5.1 Objective:

a. Fully understand the site conditions of the motor in operation and discover any 

abnormalities in advance. 

b. Prevent the neglect and act of maintenance. 

c. Map pertinent maintenance plans after fully understanding the operation of motor. 
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d. Assess the life of parts to determine the quantity of spare parts to be kept. 

e. To plan the number of spare motors and replace or repair the motors in operation 

according to a schedule. 

6.5.2 Records of operation. 

a. A maintenance card in table form is acceptable. 

b. Principle contents: 

i.   Serial number of machine 

ii.   Model 

iii.  Three phase voltage 

iv.   Three phase current 

v.   Temperature of a motor in operation 

vi.   Ambient temperature, humidity, weather, date and time 

vii.    Time of start and stop 

viii.   Special remarks 

ix.     Operator’s name 

6.6.  POINTS TO NOTE ON DISASSEMBLY.

a. Disassemble according to the pre-set steps. 

b. Necessary tools should be ready before disassembly. 

c. Mark the disassembled parts so as to facilitate re-assembly. 

d. Place parts, bolts and nuts etc, in a box to avoid misplacing. 

e. Avoid damage to heavy parts during transportation. 

f. Dust accumulation on coil-end, ducts etc., should be cleaned during disassembly. 

g. Coat parts with light oil. 

h. Note if there is any shaft deflection or bearing damage when re-assembling. 

i. Disassemble and assemble bearing according to the bearing maintenance manual. 

For safety and to prevent equipment damage properly trained 
personnel must only carry out maintenance and repairs. 
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Chapter 7 BEARINGS 

7.1. MAINTENANCE OF ROLLING BEARING.

7.1.1. General. 

Bearings play a very important role in motor performance. It is essential to keep 

bearings in good order for the motor to operate at optimum performance. For this 

reason, please maintain bearings according to this manual.  

7.1.2. Motors within frame sizes D180 and below are complete with sealed for life  

bearings.

This type of bearing is a non maintainable item and has been pre packed with  

grease and fitted with containment shields at point of manufacture. 

These bearings do not require greasing for the life of the bearing.

7.1.3. Motors within frame sizes D200 and larger are equipped with through flush 

greasing facilities. 

Grease replenishment is required, if the motor has been out of service for three  

months or more and should also be carried out on initial start and at regular intervals 

thereafter.

a. Replenishment of grease is recommended when motor is running. 

b. Clean the grease nipple and open the grease drain (if applicable) prior to greasing. 

Restore after greasing. 

c. A slight leakage of grease between the flinger and bearing cover is normal and 

assists in totally sealing the bearing from ingress of dust and foreign matter. 

7.1.2. Grease Lubricated Type. 

Keeping the bearing lubricant in top condition is extremely important in the 

maintenance of bearings. It is a prerequisite of extended bearing life to replenish 

grease using the correct grade, quantity and time interval. 

The reasons for grease replenishment are: 

a. Assure the rolling contact surface has no metal to metal contact. 

b. Form a lubrication membrane on the rolling contact surface to reduce noise. 

c. Purge the motor of old and contaminated grease. 
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d. The presence of the correct grade and quantity of grease reduces corrosion, seals the 

bearing and lowers vibration. 

7.1.3. Grease replenishment period: 

The life of grease varies depending on model, speed, temperature, operational 

conditions etc. it is, therefore, impossible to determine the exact time interval for  

replenishment.  

However, under normal conditions the greasing interval is shown in Table 3. 
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Remarks: 

a. Please refer to lubrication nameplate, if attached. 

b. The data as shown in Table 3 and/or lubrication nameplates are the 

maximum recommended intervals under good conditions, please consider 

site conditions, as a shortening of these periods may be necessary. 

7.1.4. Type of grease: 

The majority of Teco motors utilise SHELL Alvania grease RL3 that is standard for 

TECO motors except some special models for which special grease will be shown 

on the nameplate. Please use identical grease when servicing or alternatively 

lubricants of different brands that have been established as being equivalent in the 

areas of composition, physical properties and thickeners. 

(For use in Australia)

If Beacon 325 grease is specified on motor nameplate and this grease is not 

available, use  Fuchs Stabyl LT50,  Ph 1800 1800 14, Fax 1800 1800 13. 

If Sunoco EP2 grease is specified on motor nameplate and this grease is not 

available, use  Mobilux HP (preferred) or Shell Alvania R3. 

*Don’t mix different kinds of grease. 

7.1.5. Amount of grease replenishment: 

Amount of grease replenishment depends on the type, size and construction and the 

bearings. For the maximum quantity used in one replenishment of each bearing, 

please refer to Table 4. 
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     Table 4. 

*Fill new grease until it displaces the old grease completely. 

7.1.6. Key points to note in grease filling: 

Filling method for grease exchange type bearing. 

Use grease gun to pump grease through grease nipple into bearings. The old 

contaminated grease is forced to drain out of the discharge chute. Please open the 

grease drain (if fitted) while greasing, and leave the motor running. Shut outlet after 

the motor runs for 30 minutes. 

The outlet is not visible on some models, grease should be pumped in until the 

sound of bearing is normal. It is advisable to grease when the motor is operating as 

old grease is expelled more easily. Don’t grease motor when it is at a standstill. If 

there is a draw-out device for grease, draw out the used grease after greasing. 

Stay clear of rotating parts while relubricating motor when it 
is in operation. 

7.1.7. Temperature of bearing. 

Temperature of the bearing will rise slightly, but temporarily while greasing and 

will return to normal a few minutes after greasing. Brief temperature variations are 

of no concern. 
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7.1.8. Selection of grease gun. 

There are two types of grease gun. High pressure lever type and hand press type. As 

the hand press type has a lower force, grease replacement will take more time. 

Greasing can be achieved quickly by using a lever type gun, however care should be 

taken to adjust the pressure and rate to avoid excessive grease entry which may 

enter the motor’s interior. 

7.2. NOISE OF BEARING. 

a. Normal noise. 

Noise is congenital to movement of the bearing. Generally bearing noise that has a 

continuous rhythm with no sudden change is normal. 

b. Abnormal noise. 

It is difficult to detect the early stages of bearing failure with the ear. It takes a lot of 

experience and a sharp ear to detect abnormal noise. Any sudden change in bearing 

noise should be investigated. 

7.3. VIBRATION. 

If the vibration of the bearing is unusually high, please test with vibroscope.

The preferred level for vibration should be below 2.8mm/sec. If the values exceed 

this figure, an investigation should be undertaken to find and rectify the problem.  

7.4. REGULAR INSPECTION.

7.4.1. Regular monthly inspection. 

 Grease replenishment (refer to Section 7.1). 

7.4.2 Regular yearly inspection. 

It is important to undertake regular inspection every year when the machine is out 

of service for maintenance. 

7.4.3 Inspection Notes. 

a. Electric etching. 
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When there are dark spots on bearing surface or outside the face of outer ring and / 

or inside face of bearing housing, please check with microscope to see if they look 

like pock marks or fish scales which could be the result of electric etching due to 

poor installation etc. 

b. Precision of installation. 

The degradation of the bearing may be the result of misalignment due to sinking 

foundations etc, after the motor has been in use for a long period. Regularly check 

and record the alignment of couplings, and make adjustments as necessary. 

Chapter 8 Troubleshooting. 

8.1 FAULT FINDING & RECOGNITION 

Kind of Fault Symptom Cause Remedy

Power-off Consult power

company 

Switch-off Switch-on

No fuse Install fuse 

Broken wires Check wires and repair 

Broken lead Check leads and repair 

Motionless

And soundless 

Faulty winding Check winding and 

repair

Short circuit Check circuit 

Incorrect wiring Check wiring 

Poor contact in circuit 

switches

Check and repair 

Broken wiring Check and repair 

Fail to

start without  

load

Fuse blowing – 

(Circuit Breaker 

trips off, slow 

start with 

electromagnetic 

noise Poor contact of starting 

switch

Check and repair 

The bearing is a high precision component, it is important to avoid 
ingress of dust and foreign matter. A hammer or similar object must not 
be used during the cleaning and installation of the bearing. 
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Incorrect connection of

starting switch 

Check and repair 

Insufficient capacity of 

fuse or breaker 

Replace fuse or 

breaker

Overload Lighten load 

Overload after 

start

Fuse blowing –

Fail to restart 

due to circuit 

breaker tripping High load at low 

voltage

Check circuit capacity 

and reduce load 
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Kind of Fault Symptom Cause Remedy

Overload or 

Intermittent 

Overload

Lighten Load 

Under-voltage Check circuit capacity 

and power source 

Over-voltage Check power source 

Ventilation duct 

clogged

Remove the foreign 

matter in the duct 

Ambient 

temperature 

exceeds 450C

Lower ambient 

temperature 

Friction between 

rotor and stator 

Repair

Fuse blowing 

(Single phase 

rotating) 

Install the specified 

fuse

Poor contact of 

circuit switches 

Check and repair 

Poor contact of 

starting switch 

Check and repair 

Overload after Start Overheating  

of Motor 

Unbalanced three 

phase voltage 

Check circuit or 

consult power 

company 

Voltage drop Check circuit and 

power source 

Sudden overload Check machine 

Speed falls

sharply

Single phase 

rotating 

Check circuit and 

repair

Insufficient

capacity of switch 

Replace switch Switch overheat

High load Lighten load 
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Kind of Fault Symptom Cause Remedy

Misalignment 

between motor and 

load

Re-align

Overspeed of 

bearing outer-ring 

Adjust bracket 

Overload after Start Bearing Overheat 

High bearing noise Replace damaged 

bearing

Occurrence from 

first operation 

Check noise not 

normal 

Electro-magnetic 

noise induced by 

electricity Sudden sharp noise 

and smoking 

Short circuit of 

windings. Repair. 

Not enough grease Add grease 

Deterioration of 

grease

Clean bearing and 

re-grease

Bearing noise 

Excessive noise Replace the 

damaged bearing 

Loose belt sheaf Adjust key and 

lock the screw 

Loose coupling Adjust the position 

of couplings and 

tighten

Loose screw Tighten screw 

Noise

Mechanical noise 

caused by 

machinery 

Fan rubbing Adjust fan position 
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TEFC Squirrel Cage Induction Motors 

Teco Electric and Machinery Company 
Manual Number: 09112004 

44

Kind of Fault Symptom Cause Remedy

Rubbing as a result 

of ingress of 

foreign matter 

Clean motor 

interior and 

ventilation ducts 

Wind noise Noise induced by 

air flowing through 

ventilation ducts 

Noise Mechanical noise

caused by 

machinery 

Induced by 

conveyance

machine 

Repair machine 

Short circuit of 

windings

RepairElectro-magnetic 

vibration

Open circuit of 

rotor

Repair

Unbalanced rotor RepairVibration

Unbalanced fan Repair

Broken fan blade Replace fan 

Un-symmetrical

centres between 

belt sheaf 

Align central points

Central points of 

couplings do not lie 

on the same level 

Adjust the central 

points of couplings 

on the same level 

Improper mounting 

installation 

Lock the mounting 

screw

Vibration

Mechanical

vibration

Motor mounting 

bed is not strong

Reinforce

mounting bed 

Remarks: 

i. Circuit switches: This includes knife switch, electromagnetic switch, fuse and other 

connection switches etc. 

ii. Starting switches: This includes Delta-Star starter, compensate starter, reactance 

starter, resistor starter, starting controllers etc. 
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CSM_D5C_DS_E_4_3

1

Touch Switch

D5C
Unique 18-mm-dia. Capacitive Touch 
Switch with Choice of Three Actuators is 
Activated with Only a Very Slight 
Physical Contact
• Only a slight activation force is required, enabling detecting micro 

deflections, thin wires, or thin-plate conductors (e.g., steel or 
stainless).
Application possible for non-conductors by indirectly connecting to 
ground.

• Instantaneous operation upon contact with extremely limited 
hysteresis for high-precision position detection.

• Diameter of only 18 mm with standard built-in amplifier, operation 
indicator, and sensitivity adjustment.

• Conforms to IEC IP67 *
• Freely replaceable antenna with screw mounting.
• Free attachment to enable changing the antenna shape according to 

the application.
* Malfunction may occur if used in locations subject to water or oil.

Be sure to read Safety Precautions on page 6 to 7 and 
Safety Precautions for All Limit Switches.

Application Examples
Detection of Incorrectly Set Work Press Position Confirmation Detection of Bent Drills

Detection of Fine Wire or Thin Plate Detection of Loose Screws Detection of Loose Wires

Detection of End of Cloth or Paper
(Detected with indirect ground)

Detection of Seams in Cloth or Paper
(Detected with indirect ground)

D5C D5C

Press

D5C

Press

D5C

D5C

D5C

Steel plate
1.0 mm

Wire

D5C

D5C

D5C

Paper or cloth

Ground surface

The D5C detects the end of the paper or cloth
when the antenna touches ground.

D5C

Paper or cloth

Ground pole

The D5C detects the seam when the antenna
touches ground pole.
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2

D5C
Ordering Information

Note: The lead wire is 3 m.

Specifications

Ratings and Characteristics

Features ·Usable by bending tip of antenna.
·Overtravel of 20 mm max.

·Ideal for high-accuracy position control.
·Overtravel of 3.5 mm max. ·Any actuator can be attached.

Actuator

Coil spring Plunger Free-attachment

Item Model Model Model

Supply voltage 
(Power supply)

DC D5C-1DS0 D5C-1DP0 D5C-1DA0

AC D5C-1AS0 D5C-1AP0 D5C-1AA0

Antenna only D5C-00S0 D5C-00P0 D5C-00A0

Type DC AC
Item Model D5C-1D@0 D5C-1A@0
Degree of protection Equivalent to IP67
Mechanical durability 10,000,000 operations min. (at rated overtravel value)
Supply voltage (operating voltage) 12 to 24 VDC (10 to 30 VDC), (ripple: 10% max.) 100 to 240 VAC (45 to 264 VAC), 50/60 Hz
Rated frequency --- 50/60 Hz
Sensitivity setting range 30 to 100 pF
Current consumption 17 mA max. ---

Leakage current
Circuit --- 2 mA max.
Antenna 1 mA max. 1 mA max.

Response time 2 ms max. 8 ms max.
Output current 200 mA max. (resistive load)
Insulation resistance 50 MΩ min. (at 500 VDC) between lead wires and case

Dielectric strength 1,000 VAC, 50/60 Hz for 1 min between current-carry-
ing metal parts and non-current-carrying metal parts

2,000 VAC, 50/60 Hz for 1 min between current-carry-
ing metal parts and non-current-carrying metal parts

Rated insulation voltage (Ui) 1,000 VAC
Pollution degree
(operating environment) 3 (IEC947-5-1)

Protection against electric shock Class II
Proof tracking index (PTI) 175
Switch category D (IEC335)
Vibration resistance 10 to 55 Hz, 1.5-mm double amplitude
Shock resistance 1,000 m/s2 max.
Ambient temperature Operating: −25°C to +70°C (with no icing)
Ambient humidity 35% to 95%RH
Weight Approx. 110 g (in case of D5C-1DS0) Approx. 120 g (in case of D5C-1AS0)
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3

D5C

ngineering Data (Typical xamples)

Structure and omenclature

omenclature

Operating Principle

Temperature Characteristics of DC Models
D5C-1D@0 (2  VDC)

Temperature Characteristics of AC Models
D5C-1A@0 (100 VAC)

Voltage Characteristics of DC Model
D5C-1D@0 (Ambient temperature  25°C)

Voltage Characteristics of AC Model
D5C-1A@0 (Ambient temperature  25°C)

− − 5

5

5

th sens t t  ad uster
set to m n mum sens t t

th sens t t  ad uster
set to ma mum sens t t

Temperature °C

en
s

t
t

 
p

− − 5

5

5

th sens t t  ad uster
set to m n mum sens t t

th sens t t  ad uster
set to ma mum sens t t

Temperature °C

en
s

t
t

 
p

5

5

th sens t t  ad uster
set to m n mum sens t t

th sens t t  ad uster
set to ma mum sens t t

oltage 

en
s

t
t

 
p

5

5

th sens t t  ad uster
set to m n mum sens t t

th sens t t  ad uster
set to ma mum sens t t

oltage 

en
s

t
t

 
p

Caut on la el
ens t t  ad uster

ead w re

lled w th glass epo

D operat on
nd cator

r ng

Contactorr ng

asher

ount ng nut

Case

ctuator

Co l spr ng actuator
ta nless steel

ntenna

The l m t t pe Touch w tch  
rates at a h gh fre uenc .  

hen an o ect touches the
antenna...

...the sw tch ng c rcu t 
operat ons  and an 
output s gnal s produced.

...the osc llat on c rcu t
constant changes   
osc llat on stops...

se the spec f ed
oltage.

eed ac  c rcu t

sc llator Detect on c rcu t T c rcu t Power suppl
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D5C

Series Classification and Features

Connections

Output Circuit Diagram
The lead wire colors of the D5C have been changed in compliance with the latest applicable IS standards. Colors in parentheses are previous ones.

D5C-1D@0 (DC Model) D5C-1A@0 (AC Model)

Dimensions n t  mm

DC Models

D5C D@ Power suppl  
 to  DC

The D5C  tself can d rectl  sw tch  
a load f DC power s pro ded.

 m  ma .
 ＝

D5C @
Power suppl

 to  C

n C power suppl  can e detected  
and an C load can e sw tched. 

m  load ma .
 Cosφ  

.  Ω

 to  DC

rown ed

lac  h te

lue lac

w tch
ma n
c rcu t

oad

 to  C

rown h te

lue lac

w tch
ma n
c rcu t

oad

Caut on la el

. The sta nless steel w re actuator can mo e n an  d rect on. owe er  
 l m t the o ertra el to w th n  mm from the free pos t on. The force that
 pushes the actuator must not e ceed .  .

 n l nsulated round ca le o l  and shoc res stant t pe
  d a.  three conductors × .  mm .

 se after remo ng the caut on la el.

 D perat on nd cator× 

Two nternal loc  washers Two clamp ng nuts
dth  

Th c ness  

ertra el

.5 d a.

.  d a.  

.5 d a. .  d a.  d a.
.  d a. d a.

5

.5 5

.5

Coil Spring
D5C-1DS0

 D perat on nd cator× 

Two nternal loc  washers

ertra el

5 d a..5 d a. .  d a.  d a.
.  d a. d a.

5

5

Two clamp ng nuts
dth  

Th c ness  

Caut on la el

. The o ertra el of the sta nless steel plunger s w th n .5 mm.
 Do not appl  a force greater than .   to the plunger.

 n l nsulated round ca le o l  and shoc res stant t pe
  d a.  three conductors × .  mm .

 se after remo ng the caut on la el.

Plunger
D5C-1DP0
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5

D5C

AC Models

 elf loc ng nut

oc  nut

D perat on nd cator× 

Two nternal
loc  washers

Two flat washers

.5 d a. .  d a.  d a.
.  d a. d a.

5

× .   

Caut on la el

Two clamp ng nuts
dth  

Th c ness  
. m t the total length of actuator w re to  m or less.

 hen mount ng the w tch to a metal plate  do not e ceed an area of  cm .
 n l nsulated round ca le o l  and shoc res stant t pe

  d a.  three conductors × .  mm .
 se after remo ng the caut on la el.

Free-attachment
D5C-1DA0

 D perat on nd cator× 

Two nternal loc  washers

ertra el

.5 d a.

.  d a.  

.5 d a. .  d a.  d a.
.  d a. d a.

5

.5

5

.5

Caut on la el

Two clamp ng nuts
dth  

Th c ness  
. The sta nless steel w re actuator can mo e n an  d rect on. owe er  

 l m t the o ertra el to w th n  mm from the free pos t on. The force
 that pushes the actuator must not e ceed .  .

 n l nsulated round ca le o l  and shoc res stant t pe
  d a.  three conductors × .  mm .

 se after remo ng the caut on la el.

Coil Spring
D5C-1AS0

 D perat on nd cator× 

Two nternal loc  washers

ertra el

5 d a..5 d a. .  d a.  d a.
.  d a. d a.

5

Two clamp ng nuts
dth  

Th c ness  

Caut on la el

. The o ertra el of the sta nless steel plunger s w th n .5 mm.
 Do not appl  a force greater than .   to the plunger.

 n l nsulated round ca le o l  and shoc res stant t pe
  d a.  three conductors × .  mm .

 se after remo ng the caut on la el.

Plunger
D5C-1AP0

 elf loc ng nut

oc  nut

D perat on nd cator× 

Two nternal
loc  washers

Two flat washers

× .   

.5 d a. .  d a.  d a.
.  d a. d a.

5

Two clamp ng nuts
dth  

Th c ness  

Caut on la el

. m t the total length of actuator w re to  m or less.
 hen mount ng the w tch to a metal plate  do not e ceed an area of  cm .

 n l nsulated round ca le o l  and shoc res stant t pe
  d a.  three conductors × .  mm .

 se after remo ng the caut on la el.

Free-attachment
D5C-1AA0
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D5C
Safety Precautions

Refer to Safety Precautions for All Limit Switches.

Make sure that the antenna does not come into contact 
with the human body  otherwise an electric shock may 
be received.

Mounting
Do not t ghten the nuts w th e cess e force. 
The ma mum perm ss le t ghten ng force of 
each nut w th a washer s .  ·m.

rounding of Antenna and Sensing 

Ob ect

Si e of Sensing Ob ect
• Grounded ect

f the sens ng o ect s the follow ng grounded conductor  ts s e 
w ll not affect the operat on of the D5C. Chec  for the presence of 
nsulators st c ng to the sens ng o ect or the corros on of the 
sens ng o ect  howe er  so that the ground res stance w ll not 
e ceed  Ω.

Contact with rounded Conductor
The sensing ob ect is equivalently grounded through
ground resistor R.

R  3 kΩ max.
The sensing ob ect must not come into contact with the human body

• on grounded ect
f the sens ng o ect s the follow ng non grounded conductor  the 

D5C w ll operate f the capac tance etween the sens ng o ect and 
the ground s  p  or more. The larger the surface area of the 
sens ng o ect s  the h gher ts capac tance w ll e. The shorter the 
d stance etween the sens ng o ect and the ground s  the h gher 
the capac tance w ll e. urthermore  the capac tance greatl  
ar es w th the ground cond t on e.g.  dr  sand  concrete  or wet 

so l .

Contact with on-grounded Conductor
The sensing ob ect is equivalently grounded through capacitor C.

C  30 pF min.

Conditions of Sensing Ob ect
• The detect on of conductors e.g.  ron  sta nless steel  alum num  

and rass o ects  poses no part cular pro lem.  conductor 
coated w th pa nt cannot e detected  howe er  ecause there s no 
electr cal cont nu t  etween the antenna and the conductor.

• on conduct e o ects e.g.  plast c  ceram c  glass  and cloth 
o ects  can e detected  ground ng them nd rectl .

efer to Application Examples on page .

Antenna

Shape and xtension
f a metal plate s used as an antenna  connect ng t to the u lt n 

or separated antenna of the D5C  the surface area of the metal plate 
must e  cm  ma mum g. . The antenna can e e tended  
pro ded that the total length of the antenna s  m ma mum g.  
and that the ottom of the antenna s at least  cm g.  awa  from 
the ground. efer to the llustrat ons elow
The D5C ma  e damaged f the antenna s e cess el  large or 
hea  or f the antenna s used n locat ons w th e cess e rat on or 
shoc . e sure to chec  the locat ons efore use.

Parallel Arrangement
f there are mult ple D5Cs are located n parallel  ma e sure that the 

d stance etween ad acent antennas s at least  cm.

Maintenance
• a e sure that the port on of the antenna that comes nto contact 

w th sens ng o ects s free of o l  d rt  or rust  or an  other nsulator. 
therw se  the D5C w ll not operate.

• The degree of protect on of the D5C s P . The D5C cannot e  
howe er  used n the water or o l.

• ocat ons w th pra ed ater or l
The D5C ma  malfunct on n locat ons where the D5C s fre uentl  
e posed to spra ed water or o l. spec all  the D5C ma  
malfunct on more fre uentl  f t s e posed to spra ed water
solu le cutt ng o l. n such locat ons  e sure to ta e appropr ate 
measures to protect the D5C from o l and water.

Wiring and Connections
• e sure to w re the D5C correctl  accord ng to the color of each 

cord. ncorrect w r ng ma  damage the nternal components of the 
D5C or the D5C ma  malfunct on.

•  ma mum of two models can e connected n ser es pro ded that 
 to   s suppl ed. DC models cannot e connected n ser es.

• e sure to suppl  power to the D5C a the load. f power s suppl ed 
to the D5C d rectl  the fuse w ll low.

• f there are w re power l nes or h gh tens on l nes close to the ca le 
of the D5C  e sure to w re the ca le of the D5C awa  from power 
l nes or h gh tens on l nes or la  the ca le n an e clus e  sh elded 
condu t.

• emo e the caut on la el on the end of the ca le efore w r ng the 
ca le.

 CAUTIO S

Precautions for Correct Use 

.5 .5 d a.

Mounting ole Dimension

Grounded
         conductor

D5C

 Ω ma .

Generall  the conductor w ll
e detecta le f the am ent

hum d t  s  to  and
the surface area of the conductor
s appro matel   × 5  mm.

on grounded
conductor

 p  m n.
C

etal plate
cm ma .

g. 

D5C

g. 

D5C
  ≤  m

5

g. 

D5C

 cm m n.

 m ma .

Ground

D5C
 cm m n.

D5C

D5CD5C

 cm m n.

D5C

D5C

oad

 to  C

Power
source
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D5C

D5C-1A@0 (AC Models)
• Be aware that the D5C-1A@0 not in operation has a leakage 

current of approximately 2 mA. Especially, if the load is a relay with 
a current flow of 10 mA or less, a reset failure may result due to the 
residual voltage. Therefore, connect a bleeder resistor as shown 
below so that the residual voltage will be less than the reset voltage 
of the load.

The bleeder resistance and permissible power are obtained from 
the following formula.

R≤ (KΩ) P> (mW)

P  W number of bleeder load (Practically  the wattage must be a few 
times larger than the obtainable value.)

I  Load current (mA)

• If a DC relay or DC counter is used as a load connected through an 
electronic timer or current rectification circuit, pay the utmost 
attention so that the leakage current of the D5C AC model will not 
cause the load to malfunction.

Sensitivity Ad ustment
• The sensitivity of the D5C can be adjusted by turning the adjuster 

on the rear side with a flat-blade screwdriver. 
• The sensitivity increases by turning the adjuster clockwise (max. 30 pF) 

and decreases by turning the adjuster counterclockwise (min. 100 pF).

• Be sure to turn the adjuster with a torque of 0.08 N·m or less. If 
excessive torque is applied, the adjuster will break.

rounding

For DC and AC Models
• In order to maintain the operational reliability of the D5C, be sure to 

ground the blue or black wire of the power cable.
(Refer to Output Circuit Diagram  on page 4.)

• Operation may fail if the D5C is not grounded.
DC Models

• The service power supply of the PC (Programmable Controller) is 
not available to the D5C-1D@0. The negative line of the service 
power supply of the PC is not grounded. Therefore, the D5C may 
not operate.
Furthermore, if the negative line of the service power supply is 
grounded, the noise resistance of the PC will drop.

AC Models
• Provided that single-phase 200 V is supplied to the D5C-1A@0, if 

one phase is grounded, the power supply will be short-circuited and 
a machinery breakdown will result. Use an isolating transformer 
and ground the secondary side of the transformer instead.

• In the above case, be sure to ground the secondary side, otherwise 
the D5C may not operate.

The lead wire colors of the D5C have been changed in compliance with the 
latest applicable JIS standards. Colors in parentheses are previous ones.

Others
• Do not disassemble the D5C, otherwise the internal wiring will be 

damaged and the D5C will fail to operate.
• The sealing of the D5C uses nitrile butadiene rubber (NBR), which 

is highly oil resistive. If exposed to some types of oil or chemical 
indoors or outdoors, however, the NBR may deteriorate. Contact 
your OMRON representative for details.

• When mounting the antenna to the D5C, be sure to tighten the 
antenna to a torque of 0.39 to 0.83 N·m. If the antenna is not 
tightened securely, the built-in contact may break.

• If an appropriate antenna is mounted to a free attachment model, 
hold the nut on the outer side with a wrench so that the nut will not 
move. Then tighten the nut on the inner side within a torque range 
of 0.78 and 1.18 N·m.

AC power
supply VsBleeder resistor R

Load

Vs
10−I

Vs2

R

SENSI

Set point

D5C

AC

Brown
(White)
Blue
(Black)

Load

Wrench

Direction
of turn

Antenna
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Read and Understand This Catalog 
Please read and understand this catalog before purchasing the products. Please consult your OMRON representative if you have any questions or 
comments. 

Warranty and Limitations of Liability 

WARRANTY 
OMRON's exclusive warranty is that the products are free from defects in materials and workmanship for a period of one year (or other period if specified) 
from date of sale by OMRON. 

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, REGARDING NON-INFRINGEMENT, MERCHANTABILITY, OR 
FITNESS FOR PARTICULAR PURPOSE OF THE PRODUCTS.  ANY BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE HAS 
DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.  OMRON DISCLAIMS ALL OTHER 
WARRANTIES, EXPRESS OR IMPLIED. 

LIMITATIONS OF LIABILITY 
OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR COMMERCIAL LOSS 
IN ANY WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR STRICT 
LIABILITY. 

In no event shall the responsibility of OMRON for any act exceed the individual price of the product on which liability is asserted. 

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS REGARDING THE PRODUCTS UNLESS 
OMRON'S ANALYSIS CONFIRMS THAT THE PRODUCTS WERE PROPERLY HANDLED, STORED, INSTALLED, AND MAINTAINED AND NOT 
SUBJECT TO CONTAMINATION, ABUSE, MISUSE, OR INAPPROPRIATE MODIFICATION OR REPAIR. 

Application Considerations 

SUITABILITY FOR USE 
OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to the combination of products in the customer's 
application or use of the products.  
   
At the customer's request, OMRON will provide applicable third party certification documents identifying ratings and limitations of use that apply to the 
products.  This information by itself is not sufficient for a complete determination of the suitability of the products in combination with the end product, 
machine, system, or other application or use. 

The following are some examples of applications for which particular attention must be given.  This is not intended to be an exhaustive list of all possible 
uses of the products, nor is it intended to imply that the uses listed may be suitable for the products: 

� Outdoor use, uses involving potential chemical contamination or electrical interference, or conditions or uses not described in this catalog. 

� Nuclear energy control systems, combustion systems, railroad systems, aviation systems, medical equipment, amusement machines, vehicles, 
safety equipment, and installations subject to separate industry or government regulations. 

� Systems, machines, and equipment that could present a risk to life or property.   

Please know and observe all prohibitions of use applicable to the products. 

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE 
SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE OMRON PRODUCTS ARE PROPERLY RATED AND 
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM. 

PROGRAMMABLE PRODUCTS 
OMRON shall not be responsible for the user's programming of a programmable product, or any consequence thereof. 

Disclaimers 

CHANGE IN SPECIFICATIONS 
Product specifications and accessories may be changed at any time based on improvements and other reasons. 

It is our practice to change model numbers when published ratings or features are changed, or when significant construction changes are made.  
However, some specifications of the products may be changed without any notice.  When in doubt, special model numbers may be assigned to fix or 
establish key specifications for your application on your request.  Please consult with your OMRON representative at any time to confirm actual 
specifications of purchased products. 

DIMENSIONS AND WEIGHTS 
Dimensions and weights are nominal and are not to be used for manufacturing purposes, even when tolerances are shown. 

PERFORMANCE DATA 
Performance data given in this catalog is provided as a guide for the user in determining suitability and does not constitute a warranty. It may represent the 
result of OMRON’s test conditions, and the users must correlate it to actual application requirements. Actual performance is subject to the OMRON 
Warranty and Limitations of Liability. 

ERRORS AND OMISSIONS 
The information in this document has been carefully checked and is believed to be accurate; however, no responsibility is assumed for clerical, 
typographical, or proofreading errors, or omissions. 

2013.1
In the interest of product improvement, specifications are subject to change without notice. 

OMRON Corporation 
Industrial Automation Company 
http://www.ia.omron.com/ 

(c)Copyright OMRON Corporation 2013 All Right Reserved. 
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Vendor Manuals 
Limitorque Model MX Electric 

Actuator 
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1 Introduction

1.1 Premise
The Flowserve Limitorque MX actuator components are separated into subassembly groupings. This 

manual covers the removal and remounting procedures for each subassembly group. Use these instruc-

tions when disassembly is required for service, maintenance, or parts replacement.

1.2 Procedure Emphasis 
Please refer to the following methods used to emphasize text throughout this manual. Safety warnings, 

cautions, and notes present material that is important to user safety. Be sure to read any safety notices 

you see, as they could prevent equipment damage, personal injury, or even death to you or a co-worker.

Safety notices are presented in this manual in three forms:

WARNING: Refers to personal safety. Alerts the user to potential danger. Failure to follow 

warning notices could result in personal injury or death.

CAUTION: Directs the user’s attention to general precautions that, if not followed, could result in 

personal injury and/or equipment damage.

NOTE: Highlights information critical to the user’s understanding of the procedure.

Bold text stresses attention to the details of the procedure.

1.3 Important Notes and Warning Statements 
Please read this Maintenance and Spare Parts Manual carefully and completely before attempting to 

store or perform maintenance on your MX valve actuator. Further installation, setup, and operation 

instructions are available in the Installation and Operation manual (LMENIM2306) located in the actuator 

terminal compartment at shipment.
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WARNING: Be aware of electrical hazards within the actuator and high-pressure hazards of 

the attached valve or other actuated device when installing or performing maintenance on 

your MX actuator. Failure to observe these precautions could result in serious bodily injury, 

damage to the equipment, or operational difficulty.

WARNING: Do not manually operate actuator with devices other than installed handwheel 

and declutch lever. Using additive force devices (cheater bars, wheel wrenches, pipe 

wrenches, or other devices of this nature) on the actuator handwheel or declutch lever may 

cause serious personal injury and/or damage to the actuator or valve.

1.4 Reference Documents
 Protection, Control and Monitoring features of MX Electric Actuators (Bulletin LMENTB2300) 

 MX Control, Performance and Value in Multi-turn Electric Valve Actuators (Bulletin LMENBR2302)

 MX Installation Manual (Bulletin LMENIM2306)

The latest revisions to these documents are available on-line from Flowserve Limitorque’s website, 

www.flowserve.com or at www.limitorque.com
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2  MX Actuator Subassembly 

Figure 2.1 – Typical MX Actuator

1
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NOTE: MX-05 with B4 base shown
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2.1 MX Actuator Subassembly Components

Table 2.1 – MX Actuator Subassembly Components

No. Description

1 Top-mounted handwheel

2 Drive sleeve

3 Worm shaft

4 Motor

5 Declutch lever

6 Encoder

7 Control panel (CP)

8 Control module

9 Optional bases

Thrust base type

10 Baseplate-type B4 with stem nut options type:

11 Handwheel adapter/handwheel worm gear

12 Side-mounted handwheel (not shown, but available for the MX-10, -20,-85, -140, and -150)

13 Encoder drive cartridge

14 Terminal block

2.1.1 Product Description

Your MX actuator controls the opening and closing travel of valves and other actuated devices. OPEN 

and CLOSED limits are protected by an absolute encoder that provides optical sensing of valve position 

and measures valve position in both motor and handwheel operation. No battery or backup power 

supply is required. Output torque is derived from motor speed, temperature, and voltage. If the preset 

torque is exceeded, the motor shuts off. As a result of this reliable and advanced protection technology, 

all valve and other actuated devices are protected from potential damage from overload, improper 

seating, and foreign obstructions.

A range of control and network options is available and can be easily added to the control capabilities 

already available on a standard actuator. Contact your local Limitorque distributor or Limitorque sales 

office for further information.

2.1.2 Storage

Storage Recommendations

Your MX actuator is double-sealed and weatherproof as shipped, providing all compartment covers and 

cable entry plugs are left intact. Actuators should be stored in a clean, dry, protected warehouse until 

ready for installation. If actuators must be stored outdoors, they should be stored off the ground, high 

enough to prevent being immersed in water or buried in snow.
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If your unit incorporates a rising stem application, it may be shipped with a plastic cap over the drive 

sleeve. If so, install a pipe plug or protective stem cover to protect the drive sleeve from possible 

corrosion. 

Preferred Storage Orientation

Your MX actuator should be stored with the motor and terminal compartment in the horizontal position 

to obtain optimum service life.

2.1.3 Unit Weights

Table 2.2 – Unit weights

Unit lb. kg

MX-05 52 24 

MX-10 65 29

MX-20 109 49

MX-40 133 60

MX-85 259 117 

MX-140 300 136

MX-150 410 186

NOTE: Weights include stem nut and lubricant.

2.2 Product Identification 

2.2.1 Initial Inspection and Recording Suggestions

Upon receipt of the actuator, several steps should be initially followed to ensure condition of equipment 

and to establish proper record keeping.

1. After removing the actuator from the shipping carton or skid, thoroughly examine it for any physical 

damage which may have occurred during shipment. If you note any damage, immediately report the 

damage to the transport company and call Limitorque for further assistance.

2. A nameplate with important information is attached to each actuator. Record the following informa-

tion for use when you need to contact Limitorque with any questions about your actuator:

 Unit type/size

 Flowserve Limitorque order number

 Serial number

Figure 2.2 – MX Nameplate
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2.3 Maintenance

2.3.1 Recommended Maintenance

Under normal operating conditions, the MX is a maintenance-free actuator. Therefore, for normal 

applications, no formal actuator maintenance is required although visual inspection for oil leakage and 

excessive noise is recommended every 1 million drive sleeve turns or every 3000 cycles. When condi-

tions are severe due to frequent operation or high temperatures, inspect the oil level and oil quality more 

often. Replace any seals that permit oil leakage or water ingress. When installing pipe plugs, use PTFE 

tape or paste to achieve a proper seal. 

2.3.2 Unit Lubrication

Check for proper oil level every 1 million drive sleeve turns (reference Installation and Operation Manual 

- Diagnostics Section to learn how to view drive sleeve turns data). Change oil every 6000 unit cycles or 

if water or other foreign material is found during oil inspection.

Oil Level Inspection and Fill Criteria

(Reference Table 2.3 for oil capacities when mounted in varying positions)

 Actuator viewed in upright position (top-mounted handwheel up)

Oil level should be approximately 1 inch (25.4 mm) below the outer surface of the housing at the oil fill 

port. 

NOTE: Do not overfill with oil because oil will expand during actuator operation. Actuators are shipped 

with an oil volume suitable for any mounting position. When checking the factory-supplied oil level, 

excess oil may drain from the highest oil fill port due to the various mounting orientations of each 

application. 

  Actuator viewed in side-mounted position (terminal compartment up). Oil level should be up to the 

bottom of the oil fill plug.

  Actuator viewed in all other positions than described previously should have the oil capacities 

maintained. Fill through the highest oil fill port until the oil is at a level that will contact the bottom of 

the pipe plug when installed in oil fill port.
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Figure 2.3 – Oil Fill/Plug Locations (MX-05 through -40)

Figure 2.4 – Oil Fill and Drain Locations (MX-85, -140, and -150)

Lubrication Data

  Oil Specifications: MX actuators are oil-filled using Mobil SHC-632, which is a synthetic oil suitable for 

ambient temperatures of -22°F to 250°F (-30°C to 120°C). For extreme low temperature conditions, 

alternative lubricants are available - consult factory for further information.

Table 2.3 – MX-05 and -10 Oil Capacities when using Oil Fill/Plug Ports

Nominal Oil Capacities oz. liters

MX-05

10 0.3

MX-10

16 .05

MX-20

Top-mounted handwheel with handwheel up 38 1.1

Top-mounted handwheel with terminal compartment up 47 1.4

Side-mounted handwheel with terminal compartment up 43 1.3
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MX-40

Top and side-mounted handwheel with handwheel up 40 1.2

Top-mounted handwheel with terminal compartment up 53 1.6

Side-mounted handwheel with terminal compartment up 53 1.6

MX-85, -140, and -150

All Configurations 192 5.7

2.3.3 O-Ring and Lubrication

O-rings and seals should be replaced any time an actuator is disassembled. Lubricate with a substance 

that is compatible with Buna N seals.

2.4  Subassembly Removal 

and Remounting Procedures 

This manual divides each MX actuator subassembly into a Removal and Remounting procedure. Use 

the following procedures to remove subassemblies for inspection, repair or replacement. Some subas-

semblies require prior subassembly removal before allowing the desired subassembly removal. Note 

the First Remove instructions at the beginning of each subassembly removal procedure. Remove these 

subassemblies first, and then remove the desired subassembly according to the instructions. Once 

removed, evaluate subassembly components to determine requirement for a new subassembly. If a new 

subassembly is required, see Section 2.5. Once components have been identified and replaced, remount 

following the appropriate Remounting procedures.

2.5 How to Order Replacement Subassemblies

2.5.1 Replacement Parts

Replacement parts are sold in modular subassemblies; therefore, when part replacement is required, 

order parts at the subassembly levels as shown in this manual. Parts may be ordered from your local 

Limitorque representative (see www.flowserve.com) or direct from the factory:

Telephone: 1-434-528-4400

Fax: 1-434-845-9736
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Please have the following information, found on the actuator nameplate, available to help us facilitate 

your order:

 Unit type/size

 Limitorque order number

 Serial number

2.5.2 Return Procedure

When parts are identified for warranty or other component replacement, a Return Material Authorization 

(RMA) must be obtained from Flowserve. Contact factory for a RMA number (see contact information in 

section 2.5.1). All returned parts must be accompanied by documentation with the following information 

to obtain credit for returned goods:

 Return Material Authorization (RMA)

 Unit type/size

 Flowserve Limitorque order number

 Serial number

Return parts to the address listed below:

Limitorque Actuation Systems 

5114 Woodall Road 

Lynchburg, VA 24502
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3  Remove Actuator  

from Mounting Adapter

3.1  Actuator Removal with Type B1/B4/B4E Base (Torque)

3.1.1 Removal (Type B1/B4/B4E Base)

STEP 1

WARNING: Hazardous Voltage! Turn off all power sources to actuator before 

removing actuator from mounting plate. Power sources may include main power or 

control power. If necessary, disconnect incoming power leads L1, L2, L3, and control 

wiring from the terminal block.

Remove the bolts that secure the actuator 

to the mounting adapter. If type B1 or B4E 

base is used in addition to the standard type 

B4 or B4E baseplate, you may leave the B1 

base attached to the mounting adapter and 

remove the actuator only. Or if required, you 

may remove the bolts that mount type B1 base 

to mounting adapter. This will allow actuator 

removal along with optional B1 base.

1
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STEP 2

WARNING: Potential high-pressure vessel! Before disassembling your actuator, 

ensure that the valve or other actuated device is isolated and is not under pressure.

Lift actuator from mounting adapter.

2

3.1.2 Remounting (Type B1/B4/B4E Base)

STEP 3

Ensure stem nut (#1-22) is secured inside 

actuator drive sleeve with retaining ring 

(#1-23). Lower the actuator onto the mating 

component, making sure to align stem nut key 

and keyway with mating component.

3

1-22

1-23

STEP 4

Ensure that the actuator and mounting adapter 

flange mating holes are aligned correctly.

4
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STEP 5

WARNING: Hazardous Voltage! Turn off all power sources before rewiring incoming 

power leads L1, L2, L3, and control wiring in the terminal block.

Secure the actuator to the mounting adapter 

with mounting bolts. 5

STEP 6

Reconnect incoming power leads L1, L2, L3, and control wiring to the terminal block. Restore 

power source when ready for operation.
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3.2  Actuator Removal with Type A1/A1E             

Base (Thrust)

NOTE: Two procedure options are available for removing the actuator and thrust base:

1. Remove actuator from thrust base, leaving thrust base mounted to mounting flange or removing 

thrust base separately.

2. Remove actuator and thrust base as a unit from mounting flange.

3.2.1  Removal (Type A1/A1E Base) 

Actuator Removal Separate from Thrust Base

STEP 1

WARNING: Hazardous Voltage! Turn off all power sources to actuator before 

removing actuator from mounting plate. Power sources may include main power or 

control power. If necessary, disconnect incoming power leads L1, L2, L3, and control 

wiring from the terminal block.

Remove the bolts (#10-10) that secure the 

actuator to the thrust base assembly (#10). 1

10

10-10

STEP 2

WARNING: Potential high-pressure vessel! Before disassembling your actuator, 

ensure that the valve or other actuated device is isolated and is not under pressure.

Lift actuator from thrust base assembly (#10).

2

10
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STEP 3

WARNING: Potential for actuated device to change position! The thrust base will 

maintain position only if non-backdriving thread lead is used. Ensure proper thread 

lead is used in your application before allowing thrust base to be used for main-

taining position when actuator is removed.

Thrust base removal (if required)

The valve position will be maintained if a 

locking thread lead is used on the valve stem. 

If thrust base removal is required, use the 

following removal procedure.

Remove the bolts that secure the thrust base 

to the mounting adapter.

3

STEP 4

Rotate the thrust base (#10) until it feeds off 

the threaded stem.

 

4

10

3.2.2  Remounting (Type A1/A1E Base) 

Actuator Remounting Separate from Thrust Base

STEP 5

Thrust base remounting (if required)

Ensure the thrust base stem nut has the two 

lugs positioned upward to engage with the 

drive sleeve slots when actuator is reinstalled 

onto thrust base. Thread thrust base back 

onto mounting adapter. 

5
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STEP 6

Secure thrust base to mounting adapter with 

mounting bolts.

6

STEP 7

Actuator remounting

Lower the actuator onto the thrust base, 

making sure thrust nut lugs align and properly 

engage with drive sleeve slots.

7

STEP 8

Install bolts (#10-10) to secure the actuator to 

the thrust base assembly (#10).

8

STEP 9

WARNING: Hazardous Voltage! Turn off all power sources before rewiring incoming 

power leads L1, L2, L3, and control wiring in the terminal block.

Reconnect incoming power leads L1, L2, L3, and control wiring to the terminal block. Restore 

power source when ready for operation.
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3.2.3  Removal (Type A1/A1E Base) 

Actuator and Thrust Base as a Unit

STEP 1

WARNING: Hazardous Voltage! Turn off all power sources to actuator before 

removing actuator from mounting plate. Power sources may include main power or 

control power. If necessary, disconnect incoming power leads L1, L2, L3, and control 

wiring from the terminal block.

Actuator and thrust base removal

Remove the bolts that secure the actuator and 

thrust base (#10) to the mounting adapter.

1

STEP 2

WARNING: Potential high-pressure vessel! Before disassembling your actuator, 

ensure that the valve or other actuated device is isolated and is not under pressure.

Declutch the actuator to manual mode.

2

STEP 3

Rotate the handwheel until the actuator lifts 

off the threaded stem. 

3
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3.2.4  Remounting (Type A1/A1E Base) 

Actuator and Thrust Base as a Unit

STEP 4

Actuator and thrust base remounting

Declutch the actuator to manual mode. Lift 

actuator up to the threaded stem and carefully 

align threads with thrust base threaded stem 

nut.

4

STEP 5

Rotate the handwheel to lower the actuator 

along the threaded stem and onto the 

mounting adapter plate.

5

STEP 6

Install the mounting bolts to secure the 

actuator and thrust base (#10) to the 

mounting adapter. 

6

STEP 7

WARNING: Hazardous Voltage! Turn off all power sources before rewiring incoming 

power leads L1, L2, L3, and control wiring in the terminal block.

Reconnect incoming power leads L1, L2, L3, and control wiring to the terminal block. Restore 

power source when ready for operation.
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4 Mechanical Assemblies

4.1 Motor
NOTE: Proper motor testing is required when replacing motor. Consult your Limitorque representative 

or the Limitorque factory to replace with correct motor.

Table 4.1 – Motor Parts List

Part Number Description Qty.

4-1 Motor cover 1

4-2 Stator 1

4-3 Rotor assembly 1

4-4 Bearing 1

4-8 Bearing preload spring 1

4-9 Setscrew 1

Figure 4.1 – Motor (MX-05, -10, -20, and -40)

A 

A 

4- 1 

4- 2 

4- 3 

4- 4 

Motor
leads 

4- 8 

4- 9 

 A ssembly must have 
rotation of rotor as shown. 

Phase connections are: 
T1-Phase 'A ' 
T2-Phase 'B ' 
T3-Phase 'C ' 

View A-A
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4.1.1 Removal

STEP 1

WARNING: Hazardous Voltage! Turn off all power sources to actuator before removing 

motor assembly. Power sources may include main power or control power. 

Using an M6 hex key, remove the four M8 

screws (#1-14) that mount the motor assembly 

to the MX-05 through MX-40 actuator.

MX-85 requires an M8 hex key and uses an 

M10 screw.

1

1-14

STEP 2

CAUTION: The rotor is not connected to the motor housing; when removing the motor, 

ensure the rotor is carefully removed and not dropped from the motor housing.

Withdraw the complete motor (subassembly 

#4), including the rotor (#4-3), until the wiring 

harness is accessible. Note the O-ring (#1-15) 

on the spigot/pilot of the motor assembly; 

replace at remounting.

2

4-3

1-15

STEP 3

Disconnect the motor power plug from the 

motor power socket connector. 

3
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4.1.2 Remounting

STEP 4

WARNING: Hazardous Voltage! Turn off all power sources to actuator before removing 

motor assembly. Power sources may include main power or control power.

Lightly lubricate the O-ring (#1-15) that 

is installed around the motor spigot/pilot 

(subassembly #4).

4

1-15

STEP 5

Hold the motor assembly (housing/stator/rotor) 

close to the actuator housing and reconnect the 

motor power plug to the motor power socket 

connector.

5
Motor Power

Socket 

Connector

Motor Power 

Plug

STEP 6

Coil the spiral-wrapped motor power wiring 

inside the motor cavity and around the motor 

bearing housing to ensure that it does not 

come into contact with the rotor shaft.

MX-05 through -40 motor wiring will wrap 

around about 360°. MX-85/140/150 motor 

wiring will wrap around about 180°.

6
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STEP 7

Push the rotor shaft onto the protruding 

worm shaft, aligning the rotor shaft slots with 

the worm shaft pin. Slide the motor housing 

spigot/pilot into the actuator housing. 

7

STEP 8 

Fit the four screws (#1-14) into the motor 

subassembly mounting holes and tighten.

8

1-14

4.1.3  Removal and mounting of MX-140 motor  

(40 RPM and greater)

Table 4.2  – Motor Parts List

Part Number Description Qty.

1-14 Socket head cap screw 4

1-15 O-ring 1

4-7 Motor 1

4-8 Adapter, motor 1

4-9 Socket head cap screw 4

4-10 O-ring 1

Figure 4.2 – Motor and Adapter (MX-140)

MAIN UNIT ASSEMBLY

4-8
1-14

4-10

1-15

4-7

4-9
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STEP 1

Remove the four (4) socket head cap screws (#4-9) from the motor. Exercise caution as the motor is 

heavy and the motor leads may be compromised during disassembly. 

STEP 2

Remove the motor leads plug from the motor contactor seal assembly.

STEP 3

Remove the four  (4) socket head cap screws (#1-15) from the motor adapter. Ensure the motor leads 

have been previously disconnected.

4.1.4 Remounting 

Follow steps in Section 4.1.3 in reverse order. Ensure O-rings were not damaged in disassembly.  If 

necessary, replace.

4.1.5 Mounting of MX-150 motor 

The assembly of the MX-150 motor is a two-phase process. Phase 1 includes the mounting of the 

motor support plate (#4-17), motor adapter (#4-8), and selection of a quantity of shims required to 

offset any gap between the motor support plate and the motor support. Phase two includes removal 

of the motor support plate, reinstallation with the shims in place and final tightening of all mounting 

screws.

Table 4.3 – Motor Parts List

Part Number Description Qty.

1-15 O-ring 1

4-7 Motor 1

4-8 Motor adapter 1

4-9 Socket head cap screws 4

4-10 O-ring 1

4-11 Sheilded ball bearing 1

4-13 Plate, wiring sheild 1

4-14 Socket head cap screws 3

4-15 Socket head cap screws 4

4-16 Pipe plug 6

4-17 Plate, motor support 1

4-18 Shims  AS REQ’D

4-19 Socket head cap screws 4

4-20 Socket head cap screws 4
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Figure 4.3 – Motor, Support Plate and Adapter (MX-150)
UNIT HOUSING

1-15 4-8

4-13 4-15

4-7

4-9

4-16

4-10

4-14
4-11

4-18

4-17

4-19

4-20

4-20

UNIT BASEPLATE

UNIT BASEPLATE

MOUNT ADAPTER (PC-4-8) TO UNIT HOUSING
BEFORE MOUNTING MOTOR (PC-4-7)

STEP 1

Install support plate (4-17) to unit base plate using socket head cap screws (#4-20).

STEP 2 

Place the lead seal connector through the slot in the adapter (#4-8). Install the adapter loosely to unit 

housing using screws (#4-15). Rotate adapter until gap is uniform with plate (#4-17). Tighten screws 

(#4-15).

STEP 3 

Measure gap and select the shim (#4-18) total thickness to be at least the gap plus up to .1mm (.004 

inch). Shims are .1mm (.004 inch) each.

STEP 4 

Remove plate (#4-17), install shims (#4-18), reinstall plate to base of unit, tighten screws (#4-20). Then 

install and tighten screws (#4-19) with shims in place.

NOTES: 

1. Pipe plugs (#4-16) must be installed with tape or pipe sealant over the four (4) mounting screws 

(#4-15) and the two (2) jacking tap holes.

2. When mounting motor (#4-7) leads must be placed behind plate (#4-13).
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3. Take care not to damage either the O.D. on adapter to I.D on housing and the O.D. on motor to I.D. on 

adapter to protect flame path for hazardous certifications.

4.2 Declutch

Table 4.4 – Declutch Parts List (MX-05 and -10)

Part Number Description Qty.

5-1 Declutch cover 1

5-2 Declutch shaft 1

5-3 Declutch cam 1

5-4 Declutch spring 1

5-5 Cam spring 1

5-6 Declutch latch 1

5-7 Latch spring 1

5-8 Cam plate 1

5-9 Retaining ring 2

5-10 Socket head cap screw 1

5-11 O-ring 1

5-12 Socket head cap screw 2

5-13 Dowel pin 1

5-14 Roll pin 1

5-15 O-ring 1

Figure 4.4 – Declutch (MX-05 and -10)
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Table 4.5 – Declutch Parts List (MX-20 and -40)

Part Number Description Qty.

5-1 Declutch cover 1

5-2 Declutch shaft 1

5-3 Declutch cam 1

5-4 Declutch spring 1

5-5 Cam spring 1

5-6 Declutch latch 1

5-7 Latch spring 1

5-8 Cam plate 1

5-9 Retaining ring 2

5-10 Socket head cap screw 1

5-11 O-ring 1

5-12 Socket head cap screw 2

5-13 Dowel pin 1

5-14 Roll pin 1

5-15 O-ring 1

5-16 Dowel pin 1

Figure 4.5 – Declutch (MX-20 and -40)

PC. NO. 5-5 
Spring,
Declutch
cam 

PC. NO. 5- 4 
Spring, Declutch shaft

5- 2 
5-14 5-13 

5-12 

5-10 

5-11 

5- 1 

5-15 

5- 9 

5- 4 

5- 5 

5- 7 
5- 6 

5-16 

5- 9 

5- 3 
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Table 4.6 – Declutch Parts List (MX-85, -140, and -150)

Part Number Description Qty.

5-1 Declutch cover 1

5-2 Declutch shaft 1

5-3 Declutch cam 1

5-4 Declutch spring 1

5-9 Retaining ring 2

5-10 Socket head set screw 1

5-11 O-ring 1

5-12 Socket head set screw 2

5-13 Spiral pin 1

5-15 O-ring 1

5-16 Pipe plug 1

Figure 4.6 – Declutch (MX-85, -140, and -150)

4.2.1 Removal

NOTE: The MX-05, -10, -85, -140, and -150 declutch assembly may be removed and remounted without 

other subassembly removal.

NOTE: The MX-20 and -40 declutch assembly may be removed without other subassembly removal, but 

remounting requires removing the following subassemblies:

1. Handwheel (Subassembly #13)

2. Handwheel adapter (Subassembly #12)

3. Clutch and clutch ring (Subassembly #16)
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STEP 1

WARNING: Potential to operate while dangerous mechanical parts are exposed during 

subassembly removal. To prevent injury, turn off all power sources to actuator before 

removing side-mounted and top-mounted handwheel assembly. Power sources may 

include main power or control power. 

NOTE: Oil removal is not necessary on MX-05, -10, -85, -140, and -150 if actuator is mounted with 

declutch lever up.

Drain oil from actuator using the lowest of three 

plugs in your application mounting orientation. 1
Oil Plug Drains

STEP 2

WARNING: Potential to operate while dangerous mechanical parts are exposed during 

subassembly removal. To prevent injury, turn off all power sources to actuator before 

removing declutch assembly. Power sources may include main power or control power. 

Using a 5 mm (MX-05 and -10) or 6 mm 

(MX-20, -40, -85, -140, and -150) hex key, 

remove the two M6 (MX-05 and -10) screws 

(#5-12), M8 (MX-20 and -40) or the four M8 

(MX-85, -140, and -150) screws that retain the 

declutch assembly cover (#5-1) on the actuator 

housing. 

X2 5-12

5-1
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STEP 3

Withdraw the complete declutch assembly, 

slightly twisting if necessary, to remove. Note 

the O-ring (#5-15) with the declutch assembly 

cover (#5-1). Replace at remounting.

Picture 3a is typical MX-05 through -40. Picture 

3b is typical MX-85/140/150.

3a 5-15

3b

4.2.2 Remounting

STEP 4

(MX-20 and -40 only) Remove the following 

subassemblies before remounting the declutch 

assembly. (See corresponding referenced 

sections for removal information.)

1. Handwheel (subassembly #13). (See 

Section 4.3.1.)

2. Handwheel adapter (subassembly #12). 

(See Section 4.13.1.)

3. Clutch and clutch ring (subassembly #16). 

(See Section 4.15.1.)

Lightly lubricate the O-ring (#5-15) and fit it to 

the inner race of the declutch cover (#5-1).

4

5-15
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STEP 5

CAUTION: (MX-20 and -40 only) To create proper mating between the cam latch (#5-6) 

and the shoulder on the worm gear, ensure cam latch is positioned below the worm gear 

shoulder (see Picture 5a).

TIP: (MX-20 and -40 only) - Picture 5a shows 

proper alignment between the cam latch (#5-6) 

and the shoulder on the worm gear.

TIP: (MX-20 and -40 only) - Picture 5b shows 

improper alignment between the cam latch 

(#5-6) and the shoulder on the worm gear. 

Improper alignment could cause the cam latch 

to be broken off by the worm gear lug.

TIP: (MX-85, -140, and -150 only) - Picture 5c 

shows proper alignment between the cam and 

the clutch ring roller.

Fit the complete declutch assembly into the 

actuator housing, slightly twisting if necessary, 

to remount into actuator. See picture 5d.

5a

Cam Latch and 

Worm Gear 

Shoulder Proper 

Alignment

5b
Cam latch and 

worm gear shoulder 

improper alignment

5c

5d
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STEP 6 (MX-85, -140, AND -150 ONLY)

Set screw adjustment. Install drive sleeve, baseplate, clutching and handwheel worm gear compo-

nents. Assure the clutch lugs are fully engaged to the motor worm gear lugs before the adjustment. 

With declutch lever resting on cap pad (not the set screw) place declutch cap assembly (1-4) into 

housing without mounting screws. Rotate cap assembly clockwise until declutch cam is resisted 

by the roller, clutch ring and clutch combination. Holding the declutch lever, rotate the set screw 

clockwise through declutch cap, (this will rotate the cap counterclockwise) until the cap mounting 

holes are inline with the taps in the housing. Install declutch assembly mounting screws. Then 

rotate set screw counterclockwise ¼ turn, plus or minus 1⁄8 turn. Adjustment is complete.

STEP 7

Fit the two M6 (MX-05 and -10) screws 

(#5-12), M8 (MX-20 and -40) screws to retain 

the declutch assembly cover (#5-1) on the 

housing. Tighten using a 5 mm (MX-05 and 

-10) or 6 mm (MX-20, -40 and -85) hex key. 

Picture 7a shows the two screws for the MX-20 

and -40. Picture 7b shows the four screws for 

the MX-85.

See picture 7a for MX-05, -10, -20 and -40. See 

picture 7b for MX-85, -140, and -150.

7a

7b

STEP 8 (MX-20 AND -40 ONLY)

Remount the following subassemblies after remounting the declutch assembly. 

(See corresponding referenced sections for remounting information.)

1. Handwheel (subassembly #13). (See Section 4.3.2.)

2. Handwheel adapter (subassembly #12). (See Section 4.4.2, 4.4.3, and 4.5.3.) 

3. Clutch and clutch ring (subassembly #16). (See Section 4.15.2.)
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4.3  Top-Mounted Handwheel  

(MX-05, -10, -20, and -40)

Table 4.7 – Top-Mounted Handwheel Parts List (MX-05, -10, 

-20, and -40)

Part Number Description Qty.

1-8 Handwheel 1

1-9 Handwheel Spacer (MX-05 only) 1

1-10 Wave Spring 1

1-11 Socket head cap screw 4

Figure 4.7 – Top-Mounted Handwheel (MX-05, -10, -20, and -40)

1-9 (MX-05 only) Handwheel spacer (1)

1-10 Wave spring (1)

1-8 Handwheel (1)

1-11 Socket head cap screw (4)

WARNING: Do not manually operate the actuator with devices other than the installed 

handwheel and declutch lever. Using force beyond the ratings of the actuator and/or additive 

forces such as cheater bars, wheel wrenches, pipe wrenches, or other devices on the actuator 

handwheel or declutch lever may cause serious personal injury and/or damage to the actuator 

and valve.
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4.3.1 Removal

STEP 1

WARNING: Potential to operate while dangerous mechanical parts are exposed during 

subassembly removal. To prevent injury, turn off all power sources to actuator before 

removing top-mounted handwheel assembly. Power sources may include main power 

or control power. 

Using a 6 mm (MX-05 and -10) hex key or 

8 mm (MX-20 and -40) hex key, remove the 

four screws (#1-11) that secure the handwheel 

(#1-8) to the handwheel adapter assembly 

(#1-1).

1

11-1
1-8

STEP 2

Lift the handwheel (#1-8) off the handwheel 

adapter (#1-1).

2

4.3.2 Remounting

STEP 3

Install handwheel (#1-8) onto handwheel 

adapter assembly (#1-1).

3

1-8

1-1
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STEP 4

Align the handwheel slots with the mounting 

holes. Fit the four screws (#1-11) in handwheel 

mounting holes and tighten.

4
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4.4 Side-Mounted Handwheel Without Spur Gear 

Attachment (MX-10, -20, -85, -140, and -150)
Table 4.8 – Side-Mounted Handwheel Parts List (MX-10 and -20)

Part Number Description Qty.

13-1 Handwheel wormshaft 1

13-2 Handwheel worm cap 1

13-3 Ball bearing 1

13-4 Quad ring 1

13-5 Seal retainer 1

13-6 O-ring 1

13-7 Roll pin 1

13-8 Ball bearing 1

13-9 Socket head cap screw 2 (MX-10), 4 (MX-20)

13-10 Side-Mounted handwheel 1

Figure 4.8 – Side-Mounted Handwheel (MX-10 and -20)

WARNING: Do not manually operate the actuator with devices other than the installed 

handwheel and declutch lever. Using force beyond the ratings of the actuator and/or additive 

forces such as cheater bars, wheel wrenches, pipe wrenches, or other devices on the actuator 

handwheel or declutch lever may cause serious personal injury and/or damage to the actuator 

and valve.
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4.4.1  Side-Mounted Handwheel Without Spur Gear Attachment 

(MX-85, -140, and -150)

Table 4.9 – Side-Mounted Handwheel without Spur Gear 

Attachment Parts List (MX-85, -140, and -150)

Part Number Description Qty. WARNING: Do not manually 

operate the actuator with 

devices other than the installed 

handwheel and declutch lever. 

Using force beyond the ratings 

of the actuator and/or additive 

forces such as cheater bars, 

wheel wrenches, pipe wrenches, 

or other devices on the actuator 

handwheel or declutch lever may 

cause serious personal injury 

and/or damage to the actuator 

and valve.

13-1 Handwheel wormshaft 1

13-2 Handwheel worm cap 1

13-3 Ball bearing 1

13-4 Quad ring 1

13-5 Roll pin 1

13-6 O-ring 1

13-7 Key 1

13-8 Needle bearing 1

13-9 Socket head cap screw 4 

13-10 Side-Mounted handwheel 1

13-18 Socket head set screw 1

Figure 4.9 – Side-Mounted Handwheel (MX-85, -140, and -150)
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4.4.2  Removal of Side-Mounted Handwheel 

(MX-10, -20, -85, -140, and -150)

NOTES: The MX-10 and -20 handwheel is 

mounted with a roll pin (13-7). If removal of the 

handwheel from the worm shaft is necessary, 

remove the handwheel and worm shaft 

assembly from unit before removing roll pin. 

Removing the roll pin before disassembly of 

worm shaft will damage the ball bearing (13-3).

The MX-85, -140, and -150 handwheel is 

mounted with a key (13-7) and a set screw 

(13-18). See pictures a and b.

a

b

4.4.3 Removal

STEP 1

WARNING: Potential to operate while dangerous mechanical parts are exposed during 

subassembly removal. To prevent injury, turn off all power sources to actuator before 

removing side-mounted handwheel assembly. Power sources may include main power 

or control power. 

Drain oil from actuator using the lowest of three 

plugs in your application mounting orientation.

NOTE: Oil removal is not necessary if the 

actuator is mounted on valve or other device 

with the drive sleeve in a vertical position. 

1
Oil Plug Drains
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STEP 2 (MX-10 AND -20)

CAUTION: Be aware of inner bearing (#13-8) when removing the side-mounted hand-

wheel. It may stay in the actuator housing or come out with the side-mounted handwheel 

assembly. Ensure it is inserted back in actuator housing before remounting side-mounted 

handwheel assembly.

TIP: (MX-85, -140, and -150 only) Needle bearing (#13-8) is pressed into housing.

Using a 6 mm hex key, remove the M8 screws 

(#13-9) from the handwheel worm shaft cap 

(#13-2).

2

13-2

13-9

STEP 3

Rotate the handwheel assembly clockwise 

(CW) to withdraw the complete subassembly 

(#13) from the actuator housing.

3
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4.4.4 Remounting

STEP 4

Check that bearing (#13-8) is correctly in place 

in the actuator housing.

The MX-10 and -20 is a slip fit (4a).

The MX-85, -140, and -150 is a press fit (4b).

4a

13-8

4b

STEP 5

Insert the complete subassembly into the 

actuator housing, rotating counterclockwise 

(CCW) to properly mesh the gearing. Ensure 

the end of the worm shaft is seated in the inner 

bearing (#13-8).

5

STEP 6

Position the worm shaft cap (#13-2) back on 

the actuator housing. Using a 6 mm hex key, fit 

the (#13-9) screws onto the worm shaft cap to 

secure side-mounted assembly to the actuator 

housing.

6
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4.5  Side-Mounted Handwheel With Spur Gear 

Attachment (MX-40, -85, -140, and -150)

Table 4.10 – Side-Mounted Handwheel Parts List (MX-40) WARNING: Do not manu-

ally operate the actuator 

with devices other than 

the installed handwheel 

and declutch lever. Using 

force beyond the ratings 

of the actuator and/

or additive forces such 

as cheater bars, wheel 

wrenches, pipe wrenches, 

or other devices on the 

actuator handwheel or 

declutch lever may cause 

serious personal injury 

and/or damage to the 

actuator and valve.

Part Number Description Qty.

13-1 Handwheel worm shaft 1

13-2 Spur adapter plate 1

13-3 Ball bearing 1

13-6 O-ring 1

13-7 Roll pin 1

13-8 Ball bearing 1

13-9 Socket head cap screw M8x25 4

13-10 Side-Mounted handwheel 1

13-11 Needle bearing 3

13-12 Handwheel input gear 1

13-13 Spur adapter cap 1

13-14 Handwheel input pinion 1

13-15 Quad ring 1

13-16 O-ring spacer 1

13-17 Dowel pin 1

13-18 Roll pin 1

13-19 O-ring 1

13-20 Socket head cap screw M8x20 4

Figure 4.10 – Side-Mounted Handwheel with SGA (MX-40)

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 410 of 700



41

Limitorque MX Maintenance and Spare Parts FCD LMENIM2314-00 – 07/08

flowserve.com

4.5.1 MX-85, -140, and -150 Handwheel with SGA

Table 4.11 – Side-Mounted Handwheel Parts List (MX-85, -140, 

and -150)
WARNING: Do not manually 

operate the actuator w/ devices 

other than the installed hand-

wheel and declutch lever. Using 

force beyond the ratings of the 

actuator and/or additive forces 

such as cheater bars, wheel 

wrenches, pipe wrenches, or 

other devices on the actuator 

handwheel or declutch lever 

may cause serious personal 

 injury and/or damage to the 

actuator and valve.

Part Number Description Qty.

13-1 Handwheel worm shaft 1

13-2 Spur adapter plate 1

13-3 Ball bearing 1

13-5 Spiral pin 1

13-6 Gasket 1

13-7 Key 1

13-8 Needle bearing 1

13-9 Socket head cap screw M8x25 4

13-10 Side-Mounted handwheel 1

13-11 Ball bearing 1

13-12 Handwheel input gear 1

13-13 Spur adapter cap 1

13-14 Handwheel input pinion 1

13-15 Oil seal 1

13-17 Dowel pin 1

13-18 Set screw 1

13-19 Gasket 1

13-20 Socket head cap screw M8x20 4

13-22 Ball bearing 1

13-23 Ball bearing 1

13-24 Key 2

13-28 Retaining ring 1

Figure 4.11 – Side-Mounted Handwheel With SGA (MX-85, -140, and -150)

13-10

13-18

13-17

13-19 13-9
13-6

13-5

13-1

13-8

13-24
13-2413-3

13-28

13-2

13-17
13-14

13-713-23

13-15

13-11

13-12

13-22
13-13
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4.5.2 Removal of Handwheel

NOTES: The MX-40 handwheel is mounted with 

a roll pin (#13-7). If removal of the handwheel 

from the worm shaft is necessary, remove the 

handwheel and worm shaft assembly from unit 

before removing roll pin. Removing the roll pin 

before disassembly of worm shaft will damage 

the ball bearing (#13-3).

The MX-85, -140, and -150 handwheel is 

mounted with a key (#13-7) and a set screw 

(#13-18). See pictures a and b.

a

b

STEP 4

Remove the four M6 screws (#13-9) from the worm shaft plate (#13-2).

4.5.3 Removal

STEP 1

WARNING: Potential to operate while dangerous mechanical parts are exposed during 

subassembly removal. To prevent injury, turn off all power sources to actuator before 

removing side-mounted handwheel assembly. Power sources may include main power 

or control power. 

NOTE: Oil removal is not necessary if the actuator is mounted on valve or other device with the 

drive sleeve in a vertical position.

Drain oil from actuator using the lowest of three 

plugs in your application orientation. 1
Oil Plug Drains
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STEP 2

CAUTION: Be aware of inner bearing (#13-8) when removing the side-mounted hand-

wheel. It may stay in the actuator housing or come out with the side-mounted handwheel 

assembly. Ensure it is inserted back in actuator housing before remounting side-mounted 

handwheel assembly.

Remove the four screws (#13-20) from the 

handwheel spur gear cap (#13-13). 2

13-20

STEP 3

Remove handwheel spur gear cap assembly. 

Note when assembly is removed, the spur gear 

(#13-12) is loose in spur gear cap. Remove 

spur gear.

3a

13-12

MX-40

3b

13-12

MX-85/140/150

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 413 of 700



Limitorque MX Maintenance and Spare Parts FCD LMENIM2314-00 – 07/08

44

STEP 4

Remove the four M6 screws (#13-9) from the 

worm shaft plate (#13-2).

4a

13-2

13-9

MX-40

4b

MX-85/140/150

STEP 5

Removing worm shaft assembly. 

MX-40: Remove adapter plate and worm 

assembly together (5a).

MX-85/140/150: Remove adapter plate, then 

remove worm assembly (5b).

NOTE: When removing the side-mounted 

handwheel, the inner bearing (#13-8) should 

remain in place in the housing.

Rotate the handwheel assembly clockwise 

(CW) to withdraw the complete worm shaft 

plate subassembly.

5a

MX-40

 

5b

MX-85/140/150
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STEP 6

If needed, remove the handwheel worm gear 

assembly (#12-1). (See Section 4.14.1 for 

removal procedure.)

6

Handwheel Worm Gear Adapter (12-1)

4.5.4 Remounting

STEP 7

Check that bearing (#13-8) is correctly in place 

in the actuator housing. 

MX-40 is slip fit in housing (7a).

MX-85 is press fit in housing (7b).

7a

13-8

7b

STEP 8

If previously removed, install handwheel worm 

gear assembly (#12-1). (See Section 4.14.2 for 

remounting procedure.)

8

Handwheel Worm Gear Adapter (12-1)
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STEP 9

Ensure O-ring (MX-40) (#13-6) is in place on 

worm shaft plate.

MX-40, -85, -140, and -150: Insert worm 

shaft assembly into actuator housing. Rotate 

assembly in counterclockwise (CCW) direction 

to properly mate with handwheel worm gear 

assembly (#12-1)(9b).

9a 13-2

13-6

9b

STEP 10A - MX-40 

Secure with four M8 screws (#13-9) to secure 

the adapter plate (#13-2).

10a

13-2

13-9
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STEP 10A AND B - MX-85, -140, AND -150

Ensure gasket (#13-6) is placed on adapter 

(#13-2) and install adapter to housing and 

secure with four M8 screws (#13-9).

10b

10c
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STEP 11

MX-40 (11a)

Fit gear (#13-12) onto end of worm shaft 

(#13-1). Ensure gear slot is fitted into pin 

(#13-7).

MX-85, -140, and -150 (11b and 11c)

Fit gear (#13-12) onto end of worm shaft. 

Ensure both keys (#13-24) are in place in worm 

shaft.

11a

13-12

13-7

13-1

11b

13-24

11c

13-12
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STEP 12A - MX-40

Ensure O-ring (#13-19) is in place on worm 

shaft plate (#13-2).

12a

13-2

13-19

STEP 12B - MX-85, -140, AND -150

Ensure gasket (#13-19) is in place on adapter 

(#13-2).

12b

STEP 13A - MX-40 

Check that quad ring (#13-15), spacer (#13-16) 

and needle bearing (#13-11) are correctly 

placed in plate (#13-2) and cap (#13-13).

Install handwheel spur cap assembly, secure 

with screws (#13-20).

13a

STEP 13B - MX-85, -140, AND -150

Check that seal (#13-15), and ball bearings 

(#13-11, 13-22, and 13-23) are correctly placed 

in adapter (#13-2) and cap (#13-13). 

Install handwheel spur cap assembly. Secure 

with screws (#13-20). Remount handwheel 

(#13-10) if removed with key (#13-7) and set 

screw (#13-18).

13b
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4.6  Converting Top-Mounted Handwheel 

to Side-Mounted Handwheel 

(MX-10, -20, and -40)

4.6.1 Removing Top-Mounted Handwheel

WARNING: Do not manually operate the actuator with devices other than the installed 

handwheel and declutch lever. Using force beyond the ratings of the actuator and/or additive 

forces such as cheater bars, wheel wrenches, pipe wrenches, or other devices on the actuator 

handwheel or declutch lever may cause serious personal injury and/or damage to the actuator 

and valve.

STEP 1

WARNING: Potential to operate while dangerous mechanical parts are exposed during 

subassembly removal. To prevent injury, turn off all power sources to actuator before 

removing side-mounted and top-mounted handwheel assembly. Power sources may 

include main power or control power. 

Drain oil from actuator using the lowest of three 

plugs in your application mounting orientation.

NOTE: Oil removal is not necessary if actuator 

is mounted on valve or other device with the 

drive sleeve in a vertical position.

NOTE: MX-10 shown.

1

Oil Plug 

Drains
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STEP 2

Remove top-mounted handwheel assembly 

(#1) and handwheel adapter assembly (#12-1) 

using disassembly instructions detailed in 

Sections 4.3.1 and 4.13.1 respectively.

2a

2b

12

STEP 3

Using a 6 mm hex key, remove the M8 screws 

(#13-9) from the handwheel worm shaft cap 

(#13-2). 

3

13-2

13-9

4.6.2 Installing Side-Mounted Handwheel

STEP 4

Install bearing (#13-8) from side-mounted 

handwheel adapter kit into the actuator 

housing.

MX-10, -20 and -40: the bearing is a slip fit into 

the housing.

MX-85, -140, and -150: the bearing is a press 

fit into the housing.

4

13-8
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STEP 5

Replace the handwheel adapter (#12-5) with 

the handwheel worm gear (#12-1) that is 

included in the side-mounted handwheel 

adapter kit.

5

12

STEP 6 (MX-20 AND -40 ONLY)

Place the O-ring (#12-4) around the handwheel 

adapter; pressing the O-ring into the slot 

between the handwheel worm gear adapter 

assembly (#12-1) and the actuator housing 

(approximately every 15° to 30° until O-ring 

seats into slot).

6

12-4

STEP 7

Place the retainer plate (#1-32) on the top of 

the actuator housing. Align the mounting taps 

and secure with screws (#1-33).

7

1-32

STEP 8

Complete the remounting procedure for side-mounted handwheel assembly #13A (MX-10 and -20) 

or #13B (MX-40) as detailed in Section 4.4.3 or Section 4.5.3.
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4.7 Thrust Base Type A1/A1E

Table 4.12 – Type A1 Thrust Base Parts List (MX-05, 10, -20, and -40)

Part No. Description
Quantity

(MX-05) (MX-10) (MX-20) (MX-40)

10-1 Thrust base housing 1 1 1 1

10-2 Thrust pilot (Threaded on MX-40) 1 1 1 1

10-3 Thrust nut (A1 or A1E) 1 1 1 1

10-6 Socket head cap screw 1 1 1 N/A

10-7 Washer 1 1 1 N/A

10-8 Pipe plug 1 1 N/A N/A

10-10 Socket head cap screw 4 4 4 4

10-11 Grease fitting 1 1 1 1

10-12 Thrust bearing 2 2 2 2

10-13 Thrust washer 4 4 4 4

10-14 Quad ring 1 1 1 N/A

10-15 O-ring 1 1 1 1

10-16 Quad ring 1 1 1 1

10-17 Gasket N/A N/A N/A 1

Figure 4.12 – Type A1 Thrust Base (MX-05, -10, -20, and -40)

10-2

10-15

10-13

10-3

10-6

10-7

10-16

10-12

10-12

10-13

10-10

10-1

10-8

10-11

10-17
MX-40 gasket
and quad ring
not shown

10-14

CAUTION: The MX-05 through -40 A1/A1E thrust base contains lubrication. Ensure that a 

quality Lithium-based lubricant is used when reassembling the thrust base.
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Table 4.13 – Type A1 Thrust Base Parts List (MX-85)

Part Number Description Qty. 

10-1 Thrust base housing 1

10-2 Thrust base mounting flange 1

10-3 Thrust nut (A1 or A1E) 1

10-10 Socket head cap screw 4

10-11 Grease fitting 1

10-12 Thrust bearing 2

10-13 Thrust washer 4

10-14 Quad ring 2

10-15 O-ring 1

10-17 Socket head cap screw 6

Figure 4.13 – Type A1 Thrust Base (MX-85) - F16 Flange

  10-17

 10-2

10-13

  10-12

10-14

10-3

10-14

10-12

10-10

10-1

10-13

10-11

  10-15

SECTION A-A

VIEW SHOWN WITH

STANDARD NUT

SECTION A-A

VIEW SHOWN WITH

EXTENDED NUT
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Table 4.14 – Type A1 Thrust Base Parts List (MX-85, -140, and -150) - F25 Flange

Part Number Description Qty. 

10-1 Thrust Base Housing 1

10-2 Thrust Base Plate 1

10-3 Thrust Nut 1

10-10 Socket Head Cap Screws 4

10-11 Pipe Plug 1

10-12 Thrust Bearing 2

10-13 Thrust Washer 4

10-14 Quad Ring 2

10-15 O-ring 1

10-17 Socket Head Cap Screws 6

Figure 4.14 – Type A1 Thrust Base (MX-85, -140, and -150) - F25 Flange
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4.7.1 Removal

First Remove

1. Remove actuator from mounting adapter.

STEP 1

WARNING: Potential to operate while dangerous mechanical parts are exposed during 

subassembly removal. To prevent injury, turn off all power sources to actuator before 

removing thrust base assembly. Power sources may include main power or control 

power. 

Remove the four screws (#10-10) and pull the 

thrust base assembly off the actuator. 1

4.7.2 Remounting

STEP 2

Secure the thrust base with the four screws 

(#10-10).

2
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4.8 Torque Base Type B1

Table 4.15 – Type B1 Torque Base Parts List (MX-05, -10, -20, and -40)

Part 

Number
Description

Quantity

MX-05 MX-10 MX-20 MX-40

10-1 Torque housing 1 1 1 1

10-2 Torque/thrust pilot 1 1 1 1

10-3 Torque nut (B1) 1 1 1 1

10-6 Socket head cap screw 1 1 1 N/A

10-7 Washer 1 1 1 N/A

10-8 Pipe plug 2 2 N/A N/A

10-10 Socket head cap screw 4 4 4 4

10-11 Grease fitting 1 1 1 1

10-14 O-ring 2 2 1 N/A

10-15 O-ring 1 1 1 1

10-16 O-ring N/A N/A 1 1

10-17 Gasket N/A N/A N/A 1

Figure 4.15 – Type B1 Torque Base (MX-05, -10, -20, and -40)

10-1

10-2

10-3

10-14

10-14 (MX-05 & 10)
10-16 (MX-20 & 40)

10-15 10-11

10-8

10-6 10-7

10-10

10-17 (MX-40 only)
gasket not shown
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4.8.1 Removal

First Remove

1. Remove actuator from mounting adapter.

STEP 1

WARNING: Potential to operate while dangerous mechanical parts are exposed during 

subassembly removal. To prevent injury, turn off all power sources to actuator before 

removing torque base assembly. Power sources may include main power or control 

power. 

Remove the four screws (#10-1) and pull the 

torque base assembly off the actuator. 1

4.8.2 Remounting

STEP 2

Secure the torque base with the four screws 

(#10-1).

2
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4.9 Baseplate Type B4

Table 4.16 – Type B4 Baseplate Parts List  

Part Number Description

Quantity

MX-05, -10, -20 

and -40
MX-85/140/150

11-1 Baseplate 1 1

11-2 Pilot 1 N/A

11-3 Seal 

(85/140/150)
Quad ring 1 1

11-4 O-ring 1 1

11-5 Socket head cap screw 4 8

Figure 4.16 – Type B4 Baseplate (MX-05, -10, -20, and -40)

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 429 of 700



Limitorque MX Maintenance and Spare Parts FCD LMENIM2314-00 – 07/08

60

Figure 4.17 – Type B4 Baseplate (MX-85, -140, and -150)

11-5

11-4

11-1

11-3

Stem Nuts (B4, B4E, and BL): Various stem nuts are used with the B4 baseplate:

1. B4 stem nut with variable bore and key

2. B4E stem nut for extended reach and variable bore and key

3. BL stem nut (6 or 36 splines)

The B4 stem nut is secured by a snap ring and the B4E and BL stem nuts are secured by a spiral-wound 

ring. Reference the MX Installation Manual, LMENIM2306 for more information about stem nut options.

4.9.1 Removal

First Remove

1. Remove actuator from mounting adapter.

2. Drain oil.

3. Remove thrust base (subassembly #10) if fitted.

4. Remove stem nut.
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STEP 1

WARNING: Potential to operate while dangerous mechanical parts are exposed during 

subassembly removal. To prevent injury, turn off all power sources to actuator before 

removing base plate assembly. Power sources may include main power or control 

power. 

Using a hex key, remove the four or eight 

screws (#11-5). 1

11-5

STEP 2

WARNING: MX-85, -140, and -150. If handwheel worm gear assembly has previously 

been removed, the drive sleeve assembly may slip and fall out of housing. Hold drive 

sleeve assembly in from opposite end. See Section 4.12.1 and 4.12.2 for optional 

removal and remounting.

Pull the baseplate (#11-1) off the drive sleeve.

2a

11-1

2b
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4.9.2 Remounting

STEP 3

CAUTION: To ensure actuator is fully secured on mounting plate, ensure baseplate (#11-1) 

is tightened with the following torque values on mounting screws (#11-5):

Lightly lubricate the outside of the drive sleeve, 

the quad ring or seal (#11-3), and O-ring 

(#11-4) before remounting baseplate.

3 11-3

11-4

STEP 4

NOTE: (MX-20 only) Match outer bosses of baseplate with outer bosses of actuator housing before 

mounting baseplate assembly.

NOTE: (MX-85, -140, and -150) Match mounting holes in baseplate to housing taps. Baseplate and 

housing has one hole/tap that is not equally spaced. 

Carefully push the baseplate assembly onto the 

end of the drive sleeve, ensuring that the quad 

ring or seal (#11-3) is not damaged. Align the 

mounting holes and secure the baseplate with 

the screws (#11-5).

4
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4.10 Worm Shaft

Table 4.17 – Worm Shaft Parts List 

Part 

Number
Description

Quantity

MX-05, -10, -20 

and -40

MX-85, -140, and 

-150

3-1 Worm 1 1

3-2 Worm shaft cap 1 1

3-3 Ball bearing 1 1

3-4 Ball bearing 1 2

3-5 Ball bearing 1 N/A

3-6 Oil seal 1 1

3-7 O-ring 1 1

3-8 Pin 1 2

3-9 Socket head cap screw 4 4

Figure 4.18 – Worm Shaft (MX-05, -10, -20, and -40)
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4.10.1 Removal

First Remove

1. Remove actuator from mounting adapter.

2. Drain oil.

3. Remove motor (subassembly #4). (See Section 4.1.1.)

STEP 1

WARNING: Potential to operate while dangerous mechanical parts are exposed during 

subassembly removal. To prevent injury, turn off all power sources to actuator before 

removing worm shaft assembly. Power sources may include main power or control 

power. 

Remove the four screws (#3-9) that secure the 

worm shaft cap (#3-2) to the actuator housing. 1

3-9

3-2

STEP 2

NOTE: The inboard bearing (#3-5 for MX-05, -20, -85, -140, and -150), at the end of the worm 

shaft (#3-1) should remain in the actuator housing. If it falls out while removing the worm shaft 

assembly, ensure it is replaced during remounting process.

Withdraw the complete worm shaft assembly 

from the actuator housing, turning/rotating it 

if necessary to free the worm from the worm 

gear. Note the O-ring (#3-7) that is on the worm 

shaft assembly. Replace at remounting.

2

3-7 

(located 

behind 

flange)

3-1
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4.10.2 Remounting

STEP 3

Check that the bearing (#3-5) is seated firmly in 

the actuator housing. 

3

STEP 4

NOTE: Lightly lubricate the O-ring (#3-7) before remounting worm shaft (subassembly #3).

Lightly lubricate the O-ring (#3-7) on the worm 

shaft (subassembly #3). Push the complete 

worm shaft assembly into the actuator housing 

until the worm contacts the worm gear. Turn 

the worm so it engages the worm gear and 

continue rotating until the end of the worm 

shaft is isolated in the inboard bearing (#3-4).

MX-85, -140, AND -150 ONLY

Be sure the motor wiring harness is pushed 

in, then rotate worm shaft cap (#3-2) around 

so that tab is holding wiring harness in place. 

See Section 5.11 for motor wiring harness 

installation.

4a
3-7

4b

Motor 

wiring 

harness
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STEP 5

Using a hex key, fit the four M6, M8, or M10 

screws (#3-9) into the worm shaft cap (#3-2) 

mounting holes and tighten.

5a

3-2

3-9

5b
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4.11 Drive Sleeve (MX-05 and -10)
Table 4.18 – Drive Sleeve Parts List (MX-05 and -10)

Part Number Description Qty.

2-1 Drive sleeve 1

2-2 Worm gear 1

2-3 Encoder drive gear 1

2-4 Ball bearing 1

2-5 Retaining ring 1

2-6 Drive sleeve key 1

2-7 Clutch 1

2-8 Clutch spring 1

2-9 Retaining ring 1

Figure 4.19 – Drive Sleeve (MX-05 and -10)
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4.11.1 Removal

First Remove

1. Remove actuator from mounting adapter.

2. Drain oil.

3. Remove thrust base (subassembly #10) - if fitted.

4. Remove motor (subassembly #4). (See Section 4.1.1.)

5. Remove worm shaft (subassembly #3). (See Section 4.10.1.)

6. Remove base plate (subassembly #11). (See Section 4.9.1.)

STEP 1

WARNING: Potential to operate while dangerous mechanical parts are exposed during 

subassembly removal. To prevent injury, turn off all power sources to actuator before 

removing drive sleeve assembly. Power sources may include main power or control 

power. 

Once all other subassemblies are removed, 

pull out the drive sleeve assembly (#2) until 

the lower bearing (#2-4) is released from 

the actuator housing. Remove drive sleeve 

assembly from actuator.

1

2-4
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4.11.2 Remounting

STEP 2

CAUTION: The drive sleeve surface serves as an oil-sealing surface. Use caution not to 

scratch the drive sleeve while completing removal and remounting.

Lightly lubricate the top and bottom of the drive 

sleeve assembly as shown. Lubricate

Lubricate

2

STEP 3

Insert the drive sleeve assembly into the 

actuator housing base until the lower bearing 

(#2-4) is fully engaged in the housing (seated 

on actuator shoulder). If the bearing is a tight 

fit, gently tap the bottom of drive sleeve (#2-1) 

with a mallet to properly seat. 

3
2-4

STEP 4

Remount all removed subassemblies according to their remounting instructions in the following 

order:

1. Base plate (subassembly #11). (See Section 4.9.2.)

2. Worm shaft (subassembly #3). (See Section 4.10.2.)

3. Motor (subassembly #4). (See Section 4.1.2.)

4. Thrust base (subassembly #10) - if fitted. (See Section 4.7.2.)
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4.12 Drive Sleeve (MX-20, -40, -85, -140, and -150)

Table 4.19 – Drive Sleeve Parts List (MX-20, -40, -85, -140, and -150)

Part 

Number
Description

Quantity

MX-20 and -40
MX-85, -140, and 

-150

MX-85, -140, and 

-150 

10:1 and 13:1 

Ratio

2-1 Drive sleeve 1 1 1

2-2 Worm gear 1 1 1

2-3 Encoder drive gear 1 1 1

2-4 Ball bearing 1 1 1

2-5 Retaining ring 1 N/A N/A

2-6 Drive sleeve key 1 1 1

2-7 Spacer N/A N/A 3

2-8 Ball bearing N/A N/A 2

2-9 Retaining Ring N/A N/A 1

Figure 4.20 – MX-20 and -40 Drive Sleeve
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Figure 4.21 – MX-85, -140, and -150 10:1 and 13:1 ratios

4.12.1 Removal

First Remove

1. Remove actuator from mounting adapter.

2. Drain oil.

3. Remove thrust base (subassembly #10) - if fitted. (See Section 4.8.1.)

4. Remove motor (subassembly #4). (See Section 4.1.1.)

5. Remove worm shaft (subassembly #3). (See Section 4.10.1.)

6. Remove top-mounted handwheel (#1-8) or side-mounted handwheel (subassembly #16). (See 

Section 4.3.1 or 4.4.2.)

7. Remove handwheel adapter (subassembly #12). (See Section 4.14.1.)

8. Remove clutch and clutch ring (subassembly #16). (See Section 4.15.1.)

9. Remove handwheel declutch (subassembly #5). (See Section 4.2.1.)

10. Remove base plate (subassembly #11). (See Section 4.9.1 or Section 4.12.1 for MX-85, -140, and -150)
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WARNING: (MX-85, -140, and -150) The drive sleeve assembly may slip and fall out of 

housing when removing baseplate assembly. Hold the drive sleeve assembly in from 

opposite end when removing baseplate assembly. See optional drive sleeve and baseplate 

removal Section 4.12.3 and 4.12.4.

STEP 1 

WARNING: Potential to operate while dangerous mechanical parts are exposed during 

subassembly removal. To prevent injury, turn off all power sources to actuator before 

removing drive sleeve assembly. Power sources may include main power or control 

power. 

Once all other subassemblies are removed, 

pull out the drive sleeve assembly (#2) until 

the lower bearing (#2-4) is released from 

the actuator housing. Remove drive sleeve 

assembly from actuator.

MX-85, -140, and -150: Optional drive sleeve 

and baseplate removal instructions.

1
2-4

STEP 2 (VIEWED FROM BASEPLATE SIDE OF ACTUATOR)

CAUTION: (MX-20 and -40) The drive sleeve surface serves as an oil sealing surface. Use 

caution not to scratch the drive sleeve while completing removal and remounting.

TIP: To avoid interference between drive 

sleeve assembly and encoder drive cartridge 

(subassembly #14), turn flat on worm gear to 

be parallel and on same side as encoder bevel 

gear. 

2

Encoder 

Drive 

Cartridge 

(14)

Worm  

Gear Flat
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STEP 3 (VIEWED FROM TOP-MOUNTED HANDWHEEL SIDE OF ACTUATOR)

CAUTION: (MX-20 and -40 only) When 

removing or remounting drive sleeve 

assembly, take precaution not to bump 

drive sleeve assembly against encoder 

drive cartridge (subassembly #14).

TIP: Worm gear flat turned parallel with 

encoder drive cartridge (subassembly #14) to 

permit drive sleeve assembly removal.

3

Worm 

Gear 

Flat

Encoder 

Drive 

Cartridge 

(14)

4.12.2 Remounting

STEP 4

NOTE: Before remounting drive sleeve assembly, ensure that bearing (#3-5) is in place in the 

actuator housing. (Refer to motor subassembly #3 Step 1 for details.)

Lightly lubricate the top and bottom of the drive 

sleeve assembly as shown.
Lubricate areas between 

lines4

STEP 5 

CAUTION: (MX-20 and -40 only) When removing or remounting drive sleeve assembly, 

take precaution not to bump drive sleeve assembly against encoder drive cartridge 

(subassembly #14).

Push the drive sleeve assembly into the base 

of the actuator housing until the lower bearing 

(#2-4) is fully engaged in the housing up to 

the shoulder. If the bearing is a tight fit, gently 

tap the bottom of the drive sleeve (#2-1) with a 

mallet to properly seat.

MX-85, -140, and -150: See Section 4.12.4 

for optional remounting of drive sleeve and 

baseplate.

5

2-1

2-4
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4.12.3  MX-85, -140, and -150 Optional Drive Sleeve 

and Baseplate Removal

First Remove

1. Remove actuator from mounting adapter.

2. Drain oil.

3. Remove thrust base (subassembly #10) - if fitted. (See Section 4.8.1.)

4. Remove motor (subassembly #4). (See Section 4.1.1.)

5. Remove worm shaft (subassembly #3). (See Section 4.10.1.)

6. Remove top-mounted handwheel (#1-8) or side-mounted handwheel (subassembly #16). 

(See Section 4.3.1 or 4.4.2.)

7. Remove handwheel adapter (subassembly #12). (See Section 4.14.1.)

8. Remove clutch and clutch ring (subassembly #16). (See Section 4.15.1.)

9. Remove handwheel declutch (subassembly #5). (See Section 4.2.1.)

STEP 1

Lay actuator on its side with the drive sleeve 

horizontal. Using a hex key, remove seven of 

the baseplate screws (#11-5).

1

STEP 2

Lay actuator on a table or suitable structure 

with one of the screws (#11-5) hanging over 

the edge. Remove screw. If needed, rotate 

actuator around and remove all other screws.

2
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STEP 3

With help, lift housing straight up and off 

baseplate and drive sleeve assemblies.

3

STEP 4

Using the encoder gear (#2-3), lift drive sleeve 

assembly out of the baseplate assembly. Turn 

the drive sleeve assembly over (lugs of drive 

sleeve up) and set down on table. 

NOTE: The drive sleeve assembly is not held 

together and will fall apart if set down on a lug 

end of drive sleeve.

4a

2-3

4b

2-3

Lugs
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4.12.4  MX-85, -140, and -150 Optional Drive Sleeve 

and Baseplate Remounting

STEP 1

Assemble drive sleeve assembly with drive sleeve lying on opposite end of lugs. Place worm gear 

(#2-2), key (#2-6) and encoder drive gear (#2-3) onto the drive sleeve (#2-1). Place the ball bearing 

(#2-4) into the baseplate assembly. See picture 4b in Section 4.12.3. 

Lightly lubricate the bottom of the drive sleeve (#2-1) and the baseplate seal (#11-3).

Lift the drive sleeve assembly up, and holding the encoder drive gear (#2-2), turn the drive sleeve 

over and place into the baseplate assembly. See picture 4a in Section 4.12.3.

STEP 2

With help, lift housing and place over the drive sleeve and baseplate assemblies. Match up the 

mounting holes in the baseplate and housing. With the actuator sitting on the baseplate, slide the 

unit over to the edge and mount one or two of the baseplate screws (#11-5). Turn unit over on its 

side with the drive sleeve horizontal and secure the baseplate with the rest of the mounting screws.

NOTE: The drive sleeve is held in from the top by the handwheel worm gear. Without the handwheel 

worm gear, the drive sleeve may slip out of position. Push the drive sleeve back into position from 

the handwheel worm gear end. See pictures 3, 2, and 1, in that order, from Section 4.12.1.

STEP 3

Remount all removed subassemblies according to their remounting instructions in the following 

order:

1. Base plate (subassembly #11). (See Section 4.9.2.)

2. Worm shaft (subassembly #3). (See Section 4.10.2.)

3. Handwheel declutch (subassembly #5). (See Section 4.2.2.)

4. Clutch and clutch ring (subassembly #16). (See Section 4.15.2.)

5. Handwheel adapter (subassembly #12). (See Section 4.14.2.)

6. Top-mounted handwheel (subassembly #1-8) or side-mounted handwheel (subassembly #13). 

(See Section 4.3.2 or 4.4.3.)

7. Motor (subassembly #4). (See Section 4.1.2.)

8. Thrust base (subassembly #10) - if fitted. (See Section 4.8.2.)
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4.13 Handwheel Adapter (MX-05)

Table 4.20 – Handwheel Adapter Parts List (MX-05)

Part Number Description Qty.

12-1 Handwheel adapter 1

12-2 Needle bearing 1

12-3 Quad ring 1

12-4 O-ring 1

Figure 4.22 – Handwheel Adapter (MX-05)

Figure 4.23 – Handwheel (MX-05)
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4.13.1 Removal

First Remove

1. Remove actuator from mounting adapter.

2. Drain oil.

3. Remove top-mounted handwheel (#1-8). (See Section 4.3.1.)

4. Remove motor (subassembly #4). (See Section 4.1.1.)

5. Remove worm shaft (subassembly #3). (See Section 4.10.1.)

6. Remove base plate (subassembly #11). (See Section 4.9.1.)

7. Remove drive sleeve (subassembly #2). (See Section 4.11.1.)

STEP 1 

WARNING: Potential to operate while dangerous mechanical parts are exposed during 

subassembly removal. To prevent injury, turn off all power sources to actuator before 

removing handwheel adapter assembly. Power sources may include main power or 

control power. 

Remove handwheel spacer (#1-9). 

1

1-9

STEP 2 

Unwind wave spring (#1-10) and remove.
2

1-10
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STEP 3 

NOTE: The handwheel adapter for the MX-05 is removed and introduced from the base of the 

actuator housing.

Push adapter assembly (#12) from the top 

of the actuator out through the bottom of the 

actuator housing. 

3

Handwheel 

Adapter 

Assembly 12

4.13.2 Remounting

STEP 4

NOTE: Lightly lubricate quad rings/O-rings before remounting subassemblies.

With handwheel screw taps facing toward the 

nameplate side of the actuator, slide handwheel 

adapter assembly (#12) into the actuator hous-

ing’s drive sleeve bore. Use hammer handle 

or similar device to push handwheel adapter 

assembly against shoulder inside actuator 

housing.

4

Handwheel 

Adapter 

Screw Taps

STEP 5 

Once handwheel adapter assembly is installed 

in actuator housing, wind wave spring (#1-10) 

into groove on the handwheel adapter.

5

1-10

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 449 of 700



Limitorque MX Maintenance and Spare Parts FCD LMENIM2314-00 – 07/08

80

STEP 6 

Slide handwheel spacer (#1-9) over handwheel 

adapter assembly, ensuring wave spring 

(#1-10) is seated in groove of the handwheel 

spacer.

6

1-10

1-9

STEP 7 

Remount all removed subassemblies according to the remounting instructions in the following 

order:

1. Drive sleeve (subassembly #2). (See Section 4.11.2.)

2. Base plate (subassembly. #11). (See Section 4.9.2.)

3. Worm shaft (subassembly. #3). (See Section 4.10.2.)

4. Motor (subassembly #4). (See Section 4.1.2.)

5. Top-mounted handwheel (#1-8). (See Section 4.3.2.)

NOTE: After completing handwheel assembly procedure, turn handwheel enough to ensure 

wave spring is not pinched between actuator housing and handwheel spacer. If it is pinched, 

remove handwheel (#1-8) and handwheel spacer (#1-9) to reseat the wave spring (#1-10) into 

the grove on the handwheel spacer. Install handwheel.

6. Add oil.
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4.14  Handwheel Adapter (MX-10, -20 and -40)/

Handwheel Worm Gear (MX-10, -20, -40, -85, 

-140, and -150)

Table 4.21 – Handwheel Adapter Assembly Parts List

Part Number Description Qty.

12-1 Handwheel adapter 1

12-2 Ball bearing 1

12-3 Quad ring 1

12-4 O-ring 1

Figure 4.24 – Handwheel Adapter Assembly
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Table 4.22 – Handwheel Worm Gear Assembly Parts List

Part Number Description Qty.

12-1 Handwheel worm gear 1

12-2 Ball bearing 1

12-3 Quad ring 1

12-4 O-ring 1

12-5 Handwheel adapter 1

Figure 4.25 – Handwheel Worm Gear Assembly
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4.14.1 Removal

First Remove

1. Top-mounted handwheel (#1-8) or side-mounted handwheel (subassembly #13). (See Section 

4.3.1 or 4.4.2.)

NOTE: Before removing handwheel and handwheel adapter assembly, turn handwheel 

approximately 45° to permit declutch lever to fully engage therefore making handwheel assembly 

easy to remove.

The handwheel adapter assembly and the 

handwheel worm gear assembly procedures 

are interchangeable. The parts within the 

assembly are the same with exception to the 

handwheel adapter (#12-1) and the handwheel 

worm gear adapter (#12-1). The handwheel 

adapter assembly is used when the handwheel 

is top-mounted. The handwheel worm gear 

assembly is used when the handwheel is 

side-mounted.

Handwheel Worm Gear 

Adapter (12-1)

Handwheel Adapter 

(12-5)

STEP 1 

WARNING: Potential to operate while dangerous mechanical parts are exposed during 

subassembly removal. To prevent injury, turn off all power sources to actuator before 

removing handwheel adapter assembly. Power sources may include main power or 

control power. 

Remove the four screws (#1-33) from the 

retainer plate (#1-32). 1

1-32

1-33
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STEP 2 

Lift off the retainer plate (#1-32).
2

STEP 3 

Pull the handwheel adapter assembly (#12) out 

of the actuator housing.

3

12

STEP 4 (MX-10 ONLY) 

Lift out wave spring (#1-10) from the actuator 

housing. 

4

1-10

4.14.2 Remounting

STEP 5 (MX-10 ONLY) 

Insert the wave spring (#1-10) onto the 

shoulder of the actuator housing.

5
1-10
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STEP 6 

NOTE: Lightly lubricate quad rings/O-rings before remounting subassemblies.

Fit the handwheel adapter assembly (#12) into 

the top of the actuator housing. Slowly rotate 

the assembly as it approaches its lower posi-

tion in the actuator; this will allow the quad ring 

(#12-3) to ease over the end of the drive sleeve 

avoiding damage to the quad ring.

6
Quad Ring (12-3) 

Located Inside 

Handwheel Adapter

12

STEP 7 (MX-20 AND -40 ONLY) 

Place the O-ring (#12-4) around handwheel 

adapter, pressing the O-ring into the slot 

between the handwheel adapter assembly (#12) 

and the actuator housing (approximately every 

15° to 30°) until the O-ring seats into slot.

7

12-4
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STEP 8 

NOTE: Retainer plate (#1-32) may sit slightly above actuator housing until screws are retightened.

WARNING: The MX-10 through -150 require precaution to prevent damage to the 

declutch latch. This applies while installing the handwheel adapter/gear assembly 

(#1-35), retainer plate (#1-32) and screws (#1-33). If the unit is in the clutched position 

(handwheel operation) during assembly, a lug-to-lug condition can result between the 

clutch and the handwheel adapter/gear. In this situation the latch will be compressed 

and damaged when the plate screws are tightened.

Assure the clutch lugs are fully engaged to the 

bronze gear lugs before installing the hand-

wheel adapter/gear assembly. The latch must 

be rotated down and not holding the clutch 

off the bronze worm gear. When installing the 

handwheel adapter/gear, ensure these lugs fall 

between the clutch lugs. This position will allow 

the handwheel adapter/gear lugs to be fully 

engaged to the clutch lugs. The final step is to 

install the retaining plate and socket head cap 

screws.

Place the retainer plate (#1-32) on the top of 

the actuator housing. Align the mounting taps, 

and secure with screws (#1-33).

8

1-32

STEP 9 (MX-10, -20 AND -40)

Install handwheel (#1-8) onto handwheel 

adapter assembly (#12), align the handwheel 

with screw holes and tighten the four socket 

head cap screws (#1-11). 

or 

Install side-mounted handwheel (subassembly 

#13) according to remounting instructions 

detailed in Section 4.4.3.

9 1-8
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4.15  Clutch and Clutch Ring Components 

(MX-20, -40, -85, -140, and -150)

Table 4.23 – Clutch and Clutch Ring Components Parts List

Part Number Description Qty.

1-38 Clutch 1

1-37 Clutch ring 1

1-39 Clutch spring 1

1-40 Spring spacer 1

Figure 4.26 – MX-20 and -40 Clutch  

and Ring Components

Figure 4.27 – MX-85, -140, and -150 Clutch  

and Ring Components
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4.15.1 Removal

First Remove

1. Drain oil.

2. Remove top-mounted handwheel (#1-8) or side-mounted handwheel (subassembly #13). (See 

Section 4.3.1, Section 4.4.2, or Section 4.5.2.)

3. Remove handwheel adapter (subassembly #12). (See Section 4.14.1.)

STEP 1 

WARNING: Potential to operate while dangerous mechanical parts are exposed during 

subassembly removal. To prevent injury, turn off all power sources to actuator before 

removing clutch and clutch ring components. Power sources may include main power or 

control power. 

Remove spring spacer (#1-40).

1

1-40

STEP 2 

Remove clutch spring (#1-39) that is posi-

tioned over the drive sleeve assembly (#2).

2

2
1-39

STEP 3 

Remove clutch (#1-38).
3

1-38
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STEP 4 

Remove clutch ring (#1-37).

MX-85, -140, and -150 (removing clutch ring 

assembly):

While pulling up on clutch ring end with socket 

head cap screw (#15-9), rotate latch 90° and 

slide clutch ring over drive sleeve and out of 

housing.

4

1-37

4.15.2 Remounting

WARNING: Potential to operate while dangerous mechanical parts are exposed during 

subassembly removal. To prevent injury, turn off all power sources to actuator before 

removing clutch and clutch ring components. Power sources may include main power or 

control power.

STEP 5A (MX-20 AND -40 ONLY)

Remounting clutch ring

Fit the clutch ring (#1-37) over the drive sleeve 

with the tangs (forked protrusion) facing down. 

Seat tangs over declutch cam (see pictures 5a 

and 5a1 at right). See warning note in Section 

4.14.2, Step 8.

5a

Clutch 

Tangs on 

Clutch 

Ring 

(1-37)

Declutch Cam Tangs5a1
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Table 4.24 – Clutch Ring Assembly Parts List

Part Number Description Qty.

15-1 Clutch ring 1

15-2 Roller 1

15-3 Roll pin 1

15-4 Spacer 1

15-5 Latch spring 1

15-6 Roll pin 1

15-7 Latch 1

15-8 Roll pin 1

15-9 Socket head cap screw 1

Figure 4.28 – MX-85, -140, and -150 Clutch Ring

STEP 5B (MX-85, -140, AND -150 ONLY)

5b
15-9

15-7

15-2
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STEP 5B, C, D (MX-85, -140, AND -150) 

CONTINUED

Fit the clutch ring (#1-37) over the drive sleeve. 

With the roller (#15-2) down and holding 

the latch (#15-7) 90° from free position. See 

picture 5c.

NOTE: The clutch ring socket head cap screw 

(#15-9) must fit into hole in housing to keep 

ring from rotating. See picture 5d. See warning 

Note in Section 4.14.2, Step 8.

5c

5d
Housing 

Hole for 

Clutch Ring 

Screw for 

Anti-

Rotation of 

Clutch Ring 

Assembly

STEP 6 

Slide clutch (#1-38) over drive sleeve assembly.
6

1-38

STEP 7 

Slide spring (#1-39) over drive sleeve 

assembly.

7 1-39
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STEP 8 

Slide spring spacer (#1-40) over drive sleeve 

assembly. 

8

1-40

STEP 9 

Remount removed subassemblies according to their remounting instructions in the following order: 

1. Handwheel adapter assembly (subassembly #12). See Section 4.14.2.

2. Top-mounted handwheel (#1-8) or side-mounted handwheel (subassembly #13). See Section 

4.3.2 or Section 4.4.3 (MX-20), or Section 4.5.3 (MX-40).
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5  Electronic Assemblies

5.1 Control Panel (CP) 

Table 5.1 – Control Panel Parts List Figure 5.1 – Control Panel

7-6 
7-14 

7-7 

7-6 

7-3 

7-12 

7-27 

7-23 

7-4 

8-25 

8-24 

7-24 

7-23 

7-21 

7-19 

7-2

7-25 

Part 

Number
Description Qty.

7-2 O-ring 1

7-3 Black knob 1

7-4 Red knob 1

7-5 Brass pin (not shown) 2

7-6 Self-tapping screw 2

7-7 Black knob cap 1

7-9 Extension spring 1

7-10 Ball (not shown) 1

7-12 Torsion spring 1

7-14 Red knob cap 1

7-19 O-ring retainer 1

7-21 O-ring 1

7-23 Controls cover 1

7-24 Window 1

7-25 Snap ring 1

7-27 Socket head cap screw 4

8-24 PC board 1

8-25 Pan head machine screw (M4x6) 4
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5.2  Control Module (Units Supplied Before 

September 2003)

Table 5.2 – Control Module Parts List

Part Number Description Qty.

8-1 Controls chassis plate 1

8-3 Power board 1

8-4 Main processor board 1

8-5 Phillips pan head mach 4

8-7 Socket head cap screw (M4x10) 3

8-8 Chassis assembly 1

8-9 DDC board (network board) - optional 1

8-10 PC board, (I/O board) - optional 1

8-24 PC board, local control station 1

8-25 Socket head cap screw (M4x6) 4

8-26 Ribbon cable assembly 1

Figure 5.2 – Control Module

} 
8-10 

8- 9 

8-26 
8- 7 

Optional

components

8- 4 

8- 8 

8- 3 

8-25 

8- 1 

8- 3 

8-4

8-9
8-10

8-24 

8-26

8- 5 
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5.2.1 Removal

STEP 1 

WARNING: Hazardous Voltage! Turn off all power sources to actuator before removing 

control module assembly. Power sources may include main power or control power. 

CAUTION: Potential to cause electrostatic damage to electronic components. Before 

handling electronic components, ensure that you are discharged of static electricity by 

briefly touching a grounded metal object. 

If the I/O option board is installed, disconnect 

wire harness plug P3 and P4. 1 P3

P4

STEP 2 

If DDC board is installed, disconnect wire 

harness plug P2.

2 P2

STEP 3 

Disconnect wire harness plug P1 and P4 from 

the main processor board. 

3

P1

P4
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STEP 4 

Disconnect wire harness plugs P1 and P2 from 

the main power board.

4

P1

P2

STEP 5 

Using a 3 mm hex key, loosen the three M4 

mounting plate screws (#8-7) located at the 

back of the controls compartment. Slightly 

rotate the complete control module assembly 

in a counterclockwise (CCW) direction, until the 

keyhole slots in the baseplate (#8-1) allow the 

heads of the screws to pass through.

5
8-7

8-1

STEP 6 

Disconnect the AMP® power connector from 

the fuse section of the main power board.

6

AMP 

Plug
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STEP 7 

Remove the control module assembly from 

actuator housing (leave 20-pin ribbon cable 

connected to control module boards). Take 

control module assembly to work area to 

perform maintenance as required.

If control module assembly return is required 

for repair/replacement, remove the CP board 

from inside the CP cover as follows:

7

Integral 

Controls 

Assembly

STEP 8 

Using a 3 mm hex key, remove the four M4 

screws (#8-25) that retain the CP board inside 

the CP cover.

8
8-25

STEP 9 

Lift the CP board out of the CP cover. 

(See Section 5.2.3 for fuse replacement.)

(See Section 5.2.4 for control module return 

options.)

(See Section 5.2.5 for EPROM care and 

replacement.)

9
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5.2.2 Remounting

If the standard board set was separated from the DDC and/or I/O option boards, reassemble boards 

back together as a complete unit before remounting the control module back into the actuator.

STEP 10

WARNING: Hazardous Voltage! Turn off all power sources to actuator before remounting 

ACP assembly. Power sources may include main power or control power.

CAUTION: Ensure the voltage jumper on power board (see Figure 5.3) is located in the 

proper slot for the nameplate and motor voltage!

CAUTION: Potential to cause electrostatic damage to electronic components. Before 

handling electronic components, ensure that you are discharged of static electricity by 

briefly touching a grounded metal object.

Position the control module subassembly over 

the three mounting screw heads (#8-7). Rotate 

the subassembly in clockwise (CW) direction 

until all three screws are seated in the keyhole 

slots. (The keyhole slots in the mounting plate 

[#8-1] are spaced in such a way that the control 

module assembly will mount in only one 

position). 

10

STEP 11

Tighten the three screws (#8-7) with a 3 mm 

hex key.

11 8-7
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STEP 12

NOTE: Ensure wiring harness bundle routes through the semicircular slots on the printed circuit 

boards.

Connect the 6-pin Molex® wire harness to plug 

P1 and 14-pin Molex® harness to plug P2 on 

main power board. 

12

P1

P2

STEP 13

Connect the AMP® power connector to the fuse 

section on the main power board.

13

AMP 

Plug

STEP 14

Connect the 20-pin Molex® harness to plug P1 

on the main processor board.

14

P4
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STEP 15

Connect the 4-pin Molex® harness to plug P4 

on the main processor board.

15 P4

STEP 16

If DDC board is installed, connect 10-pin 

Molex® harness to plug P2 on DDC board 

(network processor board).

16 P2

STEP 17

If I/O option board is installed, connect 24-pin 

Molex® harness to plug P3 ...

17
P3

STEP 18

... and connect 2-pin Molex® harness to plug 

P4 on I/O option board.

If control module assembly return was required 

for repair/replacement, remount the CP board 

back inside the CP cover as follows:

18 P4
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STEP 19

Using a 3 mm hex key, install the four M4 

screws (#8-25) to retain the CP board inside 

the CP cover.

19

8-25

STEP 20

Ensure control harness wiring bundle is routed 

through the control module mounting plate 

notch and along electronic board semicircular 

slot. This will help prevent pinching the wiring 

when the CP cover is installed.

20 Controls 

Harness 

Wiring

STEP 21

Reference CP (subassembly #7) to reconnect plugs and install the CP cover. 

5.2.3 Fuse Replacement

NOTE: If fuses need to be replaced, they can be found on the power board (#8-3). There are two 

primary fuses (1 A, 600 V) on the part of the power board that is perpendicular to the main processor 

board. There is also one secondary fuse (0.1 A, 250 V) on the part of the power board that is parallel 

to the main processor board. Remove plastic covers to replace the fuses. Removal of the steel chassis 

assembly (#8-8) may be necessary to access the secondary fuse. The view to the right shows the 

control module with the chassis assembly removed.

Figure 5.3 – Location of Fuses and Voltage Jumper

Secondary

Fuse

Primary

Fuses

Voltage 

Jumper
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5.2.4 Control Module Return Options

Please contact factory for return options.

5.2.5 EPROM Care and Replacement

There are four EPROMs in the through hole fabricated MX Control Module. These are located on the 

LCS board, on the main processor board, on the Power Board, and on the DDC option board. Under 

normal circumstances, these EPROMs should not require replacement. Kits including the EPROMs for 

the DDC, Main, and LCD board are available for unit upgrades. 

NOTE: DDC firmware and Mainboard firmware must be the same revision level.

The location of the LCS EPROM is shown in Figure 5.4.

Figure 5.4 – LCS Board

Figure 5.5 shows the location of the Main CPU Board EPROMs.

Figure 5.5 – Main CPU Board

NOTE: Remove and replace tie wrap. 
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Figure 5.6 shows the location of the EPROM on the Power Board.

Figure 5.6 – Power Board

NOTE: Power board EPROM is not included in replacement kit. This EPROM should not be replaced in 

the field.

Figure 5.7 shows the location of the DDC EPROM on the DDC Option Board.

Figure 5.7 – DDC Board
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5.2.5.1 EPROM Storage and Handling

MX through hole control modules contain EPROMs that are fragile and static-sensitive integrated 

circuits. Care should be taken in the storage and handling of the EPROMs.

Do not ship or store EPROMs near strong electrostatic, electromagnetic, magnetic or radioactive fields.

Do not remove labels from EPROMs.

Store EPROMs in static-free containers with care to prevent breakage from shock or damage to pins.

Always use an ESD (ElectroStatic Discharge) wristwrap and proper grounding techniques when 

removing or installing EPROMs. Flowserve Limitorque provides a kit which contains an ESD wristwrap 

with proper grounding instructions; P/N 102424. Please contact Flowserve Limitorque service at 

(434) 528-4400 for purchase. 

5.2.5.2 EPROM Removal

It is recommended that an IC (Integrated Circuit) insertion/extraction tool be used to remove EPROMs 

from the socket. Flowserve Limitorque provides a kit which contains an EPROM removal tool;               

P/N 102424.

5.2.5.3 EPROM Installation

It is recommended that an IC insertion/extraction tool be used to hold the EPROM for installation. 

Flowserve Limitorque provides a kit which contains an EPROM removal tool; P/N 102424. To insert a 

replacement EPROM, use the following procedure:

The notch at one end of the EPROM must be lined up with the notch at one end of the socket. If the 

EPROM notch is not matched to the socket notch, the EPROM will be damaged when the unit is 

powered. Gently place the pins of one side of the EPROM into the socket holes in the correct side of the 

socket.

Roll the EPROM over until the pins on the other side are each lined up with the socket holes. You may 

have to use slight pressure to line up the pins. When you are sure all pins are in line with the socket 

holes, firmly push down on top of the EPROM until the pins are well seated in the socket.

NOTE: A problem that can frequently occur when inserting ICs into sockets is if one or more pins are 

misaligned, missing the intended socket hole. In this case, the affected pins do not make contact. The 

problem is difficult to see because the pins can appear to be in the socket hole. After installing the 

EPROM or other IC, always examine both rows of pins very carefully to ensure that the pins are aligned 

correctly with the IC. 
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5.3  Installation and Removal of SMT Controls 

(most units supplied after September 2003 and 

before September 2007)

5.3.1 Installation 

STEP 1

CAUTION: Ensure the voltage jumper 

on power board is located in the proper 

slot for the nameplate and motor 

voltage! Follow the template provided 

on the Mylar protection barrier for 

proper voltage jumper location.

CAUTION: Potential to cause 

electrostatic damage to electronic 

components. Before handling 

electronic components, ensure that 

you are discharged of static electricity 

by briefly touching a grounded metal 

object. Flowserve recommends the 

use of a wrist strap grounded to an 

appropriate ground. 

1

STEP 2

Attach the SMT terminal block conversion wiring harness (P/N 64-825-0010-4) to the existing 

through hole wiring harness. Connect each through hole Molex connector to its corresponding SMT 

Molex connector. 

STEP 3

Install a tie wrap on the mated 20-pin Molex 

connector pair so that they cannot be separated.

STEP 4

Connect the 6-pin Molex wire harness to plug 

P2 and 16-pin Molex harness to plug P3, and 

the 20-pin Molex wire harness to plug P4 on 

power board.

4
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STEP 5 

Position the power assembly over the three 

mounting screw heads (#1-45). Rotate the 

subassembly in the clockwise (CW) direction 

until all three screws are seated in the key 

slots. (The keyhole slots in the mounting plate 

(#8-1) are spaced in such a way that the control 

module assembly will mount in only one 

position).

Tighten the three screws (#1-45) with a 3 mm 

hex key.

5

STEP 6

Connect the AMP power connector to the fuse 

section on the power board (P1). 

6

STEP 7

Connect the 10-pin encoder ribbon cable to 

plug P3 on the Main/LCS processor board. 

Align the polarization plug with the slot in the 

center of connector J1.

7

STEP 8

Connect the 4-pin Molex harness to plug P4 on the Main/LCS processor board.

STEP 9

If DDC, FOUNDATION Fieldbus H1 or PROFIBUS 

DP/PA board is installed, stack the network 

board onto the Main/LCS board (or I/O option 

board) assuring proper mating of the board-

to-board connector P1. Connect 10-pin Molex 

harness to plug P2 on these boards (network 

processor board). 

9
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STEP 10

If I/O option board is installed, stack the I/O 

option board onto the Main/LCS board assuring 

proper mating of the board-to-board connector 

P2. Connect 24-pin Molex harness to plug P1 

on I/O option board.

NOTE: If network or I/O option boards are 

installed, they may be stacked on the Main/LCS 

board in any order.

10

STEP 11

Before mounting the LCS/Main processor board into the Control Panel (CP), replace the knobs per 

instructions #102254 (supplied with the knob conversion kit).

NOTE:

Mount the LCS/Main processor board inside the CP cover as follows:

STEP 12

Using a screwdriver, install the four M4 screws (#7-44) to retain the LCS/Main board inside the CP 

cover. Select the screws based upon the number of option boards in the actuator; M4 X 6 mm for 

standard set, M4 X 25 mm for one option board, and M4 X 45 mm for two option boards.

Ensure the O-ring (#7-21) is intact on the CP spigot/pilot. Hold the CP in front of the control module 

assembly and connect the 40-pin ribbon connector plug to connector J1 on the power board. This 

ribbon cable is to always remain connected to the LCS/Main board. Align the polarization tab of the 

ribbon connector with the slot in J1.

STEP 13

CAUTION: Potential to pinch cables. When remounting CP cover, take special care not to 

pinch the ribbon cables.

Dress the cables as shown, being careful to 

position wires so that they pass perpendicularly 

over the housing flange.

13
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STEP 14 

NOTE: The face of the CP may be installed in any one of four 90° incremental positions. When 

changing CP position, avoid over-twisting the ribbon cable.

Rotate the CP until the display orientation of 

the front face is correct for normal viewing, and 

then slide the CP assembly into the actuator 

housing. 

14

5.3.2 Removal 

For removal, follow installation instructions in reverse.

5.3.3 Fuse Replacement

The view below shows the control module with the chassis assembly removed.

Figure 5.8 – Location of Fuses and Voltage Jumper

Secondary

Fuse

Voltage Jumper

Primary Fuses

Primary Fuse

Remove plastic covers, fuse, and replace with 1 A, 600 V fuse.

Secondary Fuse

Remove plastic cover, fuse, and replace with a 0.1 A, 250 V fuse.

Voltage jumper selection

Remove and replace in proper slots according to nameplate voltage.

5.3.4 Control Module Return Options

Please contact factory for return instructions.
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5.4  Mounting of SMT Controls with 54-point 

terminal block and four LED configuration 

(some units supplied from December 2006 

with majority after September 2007)
Figure 5.9 – SMT Controls with four LEDs

CLOSE

STOP

OPEN(YES)REMOTE

LOCAL
(N

O)

5.4.1 Installation

STEP 1

CAUTION: Ensure the voltage jumper on power board (see Figure 5.3) is located in the proper 

slot for the nameplate and motor voltage! Follow the template provided on the Mylar protection 

barrier for proper voltage jumper location.

Table 5.3 - Voltage Jumper Positions

Supply Power

Jumper Position

(106V/115V/200V/212V) 

Transformer

|226V/366V/392V/450V| 

Transformer

[212V/505V/530V/572V] 

Transformer

110Vac 50/60Hz (106) n/a n/a

115Vac 60Hz (115) n/a n/a

120Vac 60Hz (115) n/a n/a

208Vac 60Hz (200) n/a n/a

220Vac 60Hz n/a (226) n/a

230Vac 50/60Hz n/a |226| n/a

240Vac 60Hz n/a |226| n/a

380Vac 50/60Hz n/a |366| n/a

400Vac 50Hz n/a |392| n/a

415Vac 50Hz n/a |392| n/a

440Vac 50/60Hz n/a |450| n/a

460Vac 60Hz n/a |450| n/a

480Vac 60Hz n/a |450| n/a

525Vac 50/60Hz n/a n/a [505]

550Vac 60Hz n/a n/a [530]

575Vac 60Hz n/a n/a [572]

600Vac 60Hz n/a n/a [572]
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NOTE: Brackets indicate setting for transformer in use. See marking on Power Assembly’s shield to 

determine the installed transformer and use the primary taps voltage in the corresponding brackets to 

determine jumper position. “( )” indicates primary voltages for the (106V/115V/200V/212V) transformer, 

“| |” for the |226V/366V/392V/450V| transformer, and “[ ]” for the [212V/505V/530V572V].

CAUTION: Potential to cause electrostatic damage to electronic components. Before handling 

electronic components, ensure that you are discharged of static electricity by briefly touching 

a grounded metal object. Flowserve recommends the use of a wrist strap grounded to an 

appropriate ground.

STEP 2 – LCS/MAIN BOARD

Assemble the LCS/Main board into the actuator control cover using four (4) M4x8 screws.

STEP 3

Connect the yellow 12-pin wire cable harness from the 54-point terminal block to the J5 header.

STEP 4

Connect the two-wire blue cable harness from the 54-point terminal block to header J3.

STEP 5

Connect the grey keyed ribbon cable harness from the 54-point terminal block to header J4.

STEP 6

Connect the blue keyed 18-pin/wire cable harness from the 54-point terminal block to header J8.

STEP 7 – POWER BOARD

Install the three (3) standoffs (#1-55) into the housing mounting. 

STEP 8

Install the power board complete with the electromechanical starter using the M4 power board 

mounting screws. Position power assembly over the three mounting screw heads (#1-45). Rotate the 

subassembly in clockwise (CW) direction until all three screws are seated in the key slots. 

NOTE: The keyhole slots in the mounting plate (#8-1) are spaced in such a way that the control module 

assembly will mount in only one position. 

Tighten the three screws (#1-45) with a 3 mm hex key.

STEP 9

Plug the 3-pin Molex harness (L1-L3) to plug into motor reverser. Plug the two (2) two-wire and 

thermistor cable (T1-3) to the motor leads.

5.4.2 Removal

For removal, follow installation instructions in reverse.
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5.5  Mounting of Standard and Optional Controls 

with 54-point terminal block and four LED 

configuration

5.5.1 Installation

NOTES: RESTRICTIONS ON OPTION BOARD COMBINATIONS: Only one of the following can be on any 

unit: Modbus - DDC, Profibus PA, Profibus DP, FOUNDATION Fieldbus, DeviceNet.

A shield must be installed on the last board fitting between the last option board and the power board. 

See Figure 5.10 for illustration.

A maximum of four option boards can be used per unit, barring other restrictions. A four option board 

stack requires four (4) M4x70 pan head screws.

A maximum of three option boards can be used with SSMR due to size constraints. A three option 

board stack requires (4) M4x55 pan head screws.

A maximum of two option boards can be used with the 19 amp contactor, due to size constraints. A two 

option board stack requires (4) M4x40 pan head screws.

A single option board stack requires four (4) M4x25 pan head screws.

STEP 1 – STANDARD 2A, (4) “OS” CONTACTS (LCS/MAIN BOARD)

Connect to the control cover using (4) M4x8 pan head screws.

From the terminal block, connect 12-pin plug (Cable J1) to socket J5 on the main board.

STEP 2 – OPTION “OA”, 4-5A “R” CONTACTS AND (1) 5A MR (MONITOR RELAY); DIGITAL OUTPUT 

BOARD CONNECTION

Connect to the control cover using four (4) M4x25 pan head screws.

Ensure that jumper on the DO board is located in the 1-2 position. Connect 12-to-22 pin adapter to 

Cable J1 (12-pin plug). Connect to the 22-pin socket J3 on DigOut board

NOTES: This will disable the digital relays on the main board. A keycode must be entered to restore 

them. Please contact factory at 434-528-4400 for the keycode.

A shield is required to be installed between the digital output board and any adjacent boards.

STEP 3 - OPTION “OB”, 4-5A “R” CONTACTS AND (1) 2A MR (MONITOR RELAY); DIGITAL OUTPUT 

BOARD CONNECTION AND 2 – 2A “S” CONTACTS

Connect to the control cover using four (4) M4x25 pan head screws.

Ensure that the jumper is located in the 3-4 position. Connect Cable J1 (12-pin) to socket J5 (12-pin) on 

the main board. Connect cable J5 (22-pin) to socket J3 on DigOut board.

STEP 4 - OPTION “OC”, 8-5A “R” CONTACTS AND (1) 5A MR (MONITOR RELAY); 2 DIGITAL OUTPUT 

BOARDS CONNECTION 

Connect to the control cover using four (4) M4x40 pan head screws.

Ensure that the jumper on DigOut board 1 is in the 1-2 position and the jumper on DigOut board 2 is 

in the 3-4 position. Connect the 12-22 pin adapter to Cable J1 (12-pin), then connect it to socket J3 

(22-pin) of board 1. Connect cable J5 to socket J3 of board 2.
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STEP 5 – ANALOG OPTION BOARD CONNECTION

Connect to the control cover using four (4) M4x25 pan head screws if one analog board is installed. 

Connect to the control cover using four (4) M4x40 pan head screws if two analog boards are installed.

Ensure that jumpers 1 and 2 are in the same position. If there is only one board, both should be in the 

1-2 position (Board 1). If there are two boards, the second board should have the jumpers in  

2-3 position. Connect J8 (3-pin) cable to J3 of board 1. Connect J3 (4-pin) cable to J1 of board 2.

STEP 6 – MODBUS – DDC NETWORK BOARD CONNECTION

Connect to the control cover using four (4) M4x25 pan head screws if one DDC board is installed.  

Ensure that Jumpers 1 and 2 are both in the “A” position. Connect the J7 6-pin cable from the terminal 

block to socket J2.

STEP 7 – PROFIBUS-DP NETWORK BOARD CONNECTION

Connect to the control cover using four (4) M4x25 pan head screws if one Profibus-DP board is 

installed.  Ensure that both jumpers are in the “A” position. Connect the J7 6-pin cable from the terminal 

block to socket J8.

STEP 8 – PROFIBUS-PA NETWORK BOARD CONNECTION

Connect to the control cover using four (4) M4x25 pan head screws if one Profibus-PA board is 

installed.  Ensure that both jumpers are in the “A” position. Connect the J7 6-pin cable from the terminal 

block to socket J8.

STEP 9 – FOUNDATION FIELDBUS NETWORK BOARD CONNECTION

Connect to the control cover using four (4) M4x25 pan head screws if one FOUNDATION Fieldbus board 

is installed.  Ensure that both jumpers are in the “A” position. Connect the J7 6-pin cable from the 

terminal block to socket J8.

STEP 10 - DEVICENET NETWORK BOARD CONNECTION

Connect to the control cover using four (4) M4x25 pan head screws if one DeviceNet board is installed. 

Ensure that both jumpers are in the “A” position. Connect the 6-pin cable from the terminal block to 

socket J8. Set aside yellow ground wire to be fastened to top of option board stack per Figure 5.10. 

Above the shield, the wire must make contact with the screw.

STEP 11 – ALIGNMENT OF OPTION BOARDS INTO LCS/MAIN BOARD

Line up screw sockets and stack the boards so that J7 (option board pins and sockets) fits in with the 

main board or any boards that are installed previously. Place shield so sockets match up with cuts in 

shield. If DeviceNet board (61-825-0058-4) is used, position grounding wire on top of shield before 

fastening screws. Fasten four screws, then align in cover and install to main housing. Please refer to 

Table 5.4 for the connector numbers. 

Table 5.4 - Control Board Connectors

Control Board Connector Number

DeviceNet X1

Foundation Fieldbus X1

Profibus PA X1

PBDP X1

Digital Out J2

Modbus/DDC X1

Analog J2
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Figure 5.10 – Option Board Assembly
DEVICENET OPTION BOARD GROUNDING 

WIRE MOUNTED UNDER TOP OPTION 

BOARD SCREW HEAD ABOVE THE SHEILD.

MOUNTING SCREWS

SEE TABLE FOR PART 

NUMBER AND SIZE

TOP SHIELD REQUIRED IF 

ONE OR MORE OPTION 

BOARDS ARE PROVIDED.

THIS SHIELD WITH TABS BENT IS ONLY REQUIRED WHEN MOUNTING 

DIGITAL OUTPUT BOARD BETWEEN ONE OPTION BOARD AND THE MAIN 

BOARD OR BETWEEN 2 OPTION BOARDS.

DIGITAL OUTPUT BOARD SHOWN MOUNTING IN BETWEEN OTHER 

OPTION BOARDS, NOTE THAT SHIELD IS REQUIRED ON TOP OF 

THIS BOARD IF MOUNTED AS TOP OPTION BOARD OR MOUNTED 

IN BETWEEN OTHER OPTION BOARDS.

GROUND WIRE FOR DEVICENET 

BOARD MUST BE MOUNTED UNDER 

TOP OPTION BOARD ABOVE THE 

SHIELD AND CONTACTING THE 

SCREW. MOUNTING SCREW AS 

SHOWN IN ‘ASSEMBLED COVER VIEW’

ASSEMBLED COVER VIEW
MAIN BOARD

CONTROLS COVER ASSEMBLY

OPTION BOARD 1

OPTION BOARD 2

BEND TAB UP 2 PLACES

OPTION BOARD 3

OPTION BOARD 4

Table 5.5 - Screw Part Numbers

BOARD DESCRIPTION SCREW PART NUMBER DESCRIPTION QTY.

MAIN WITH  

NO OPTION BOARDS

64-818-0001-35 M4X8 4

MAIN WITH  

1 OPTION BOARD

64-818-0001-32 M4X25 4

MAIN WITH  

2 OPTION BOARDS

64-818-0001-36 M4X40 4

MAIN WITH  

3 OPTION BOARDS

64-818-0004-3 M4X55 4

MAIN WITH  

4 OPTION BOARDS

64-818-0005-3 M4X70 4

CAUTION: Potential to pinch cables. When remounting ACP cover, take special care not to pinch 

ribbon cables.

Dress the cables being careful to position wires so that they pass perpendicularly over the housing 

flange.

NOTE: The face of the ACP may be installed in any one of four 90° incremental positions. When 

changing ACP position, avoid over-twisting the ribbon cable(s).

Rotate the ACP until the display orientation of the front face is correct for normal viewing, and then slide 

the ACP assembly into the actuator housing.
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5.5.2 Removal

For removal, follow installation instructions in reverse.

5.6  Adding Electronic Options to Your MX Actuator 

(Most Supplied After September 2007)

Listed below are the options available for the MX.

1. Modutronic option; does not require any hardware; however, a “keycode” from the factory is 

required.

2. Two-speed timer; does not require any hardware, however a “keycode” from the factory is required. 

3. APT option; Analog Position Transmitter, non-contacting 4-20 mA position transmitter requiring the 

addition of an analog I/O (input/output) option board.

4. ATT option; Analog Torque Transmitter, non-contacting 4-20 mA torque transmitter requiring the 

addition of an analog I/O (input/output) option board.

5. R option; Alarm Relays, four latching relays requiring the addition of a digital output board. Latching 

relays do not change state when power is removed from the actuator, e.g. if the relay is CLOSED 

and power is removed, the relay will remain CLOSED. 

6. DDC option; network communication field board that is required for two-wire twisted pair, MODBUS 

communication.

7. FF option; network communications board required for FOUNDATION Fieldbus communication.

8. PB options network communications board required for either Profibus DP or PA communication.

9. DeviceNet; network communication board required for DeviceNet communication.

The procedure for adding electronic options to your MX actuator is as follows:

 For adding the Modutronic and two-speed timer options, the actuator QA Stamp ID must be supplied 

in order to acquire the necessary keycode.

 Each MX actuator is supplied a unique “QA Stamp ID”. This number is assigned during the end-of-line 

test sequence for each unit.

 This serial number is located on the second screen after the “Restricted Settings” screen. It is an 

eight-digit number after the letters “S/N”. Please refer to the IOM manual, LMENIM2306, supplied 

with your actuator for the Menu sequence. User must supply this number. Example: 12345678

 Also record the Order Number and Serial Number of the actuator. These numbers can be found on the 

unit nameplate.

 Once you have acquired the QA Stamp, O/N and S/N, please contact your assigned Service Coordina-

tors for the keycodes required to turn on the desired options at (434) 528-4400. 

 The “keycode” is then entered into the desired option menu found in “Restricted Settings” using the 

black knob on the ACP. A “NO” answer will change the value form 0-9 and A-E. A “YES” answer will 

truncate to the next space.
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 After enabling the Modutronic option, if digital inputs are used for control, remote control may be set 

to user inputs.

 For adding the APT, ATT, and R options, the analog output board(s) and/or the digital output board(s) 

will be required. When these board(s) are installed into the actuator, it will already have the option(s) 

enabled. The unit will recognize the board and turn on the required software menu feature. Please 

refer to the IOM manual, LMENIM2306, supplied with your actuator for the Menu sequence. The user 

will need to enable the menu options. Please contact your assigned Service Coordinators for purchase 

of these desired options at (434) 528-4400.

 For adding the DDC, FF, DN or PROFIBUS option, the DDC, FF, DeviceNet or PB option board is 

required. When these boards are received and installed into the actuator, it will recognize the board 

and turn on the required software menu feature. Please refer to the IOM manual, LMENIM2306, 

supplied with your actuator for the Menu sequence. The user will need to enable the menu options. 

Please contact your assigned Service Coordinators for purchase of the network options at (434) 

528-4400.

5.7  Restoring Power to Actuator 

with New Control Module
Figure 5.11 – Restoring Power to Actuator with New Control Module

YES 

NO NO 

YES 

NO 

YES 

YES YES 

NO NO

YES 

NO 

UNIT SIZE 
MX-05-OK? 

VOLTAGE 
460 VOLT-OK? 

Hz 
60 Hz-OK? 

ACTUATOR  RP M 
12/18-OK? 

S/N 
0------OK? 

COLD  (-50°C) UNIT 
YES/NO -OK? 

INITIALIZE?

Answer  “ NO ” until the 
correct unit size is 
displayed. Refer to 
nameplate. 

Answer  “ NO ” until 
the correct voltage 
is displayed. Refer 
to nameplate. 

Answer  “ NO ” until 
the correct frequency 
is displayed. Refer to 
nameplate. 

Answer  “ NO ” until 
the correct rpm 
is displayed. Refer 
to nameplate. 

Answer  “ NO ” until the 
value is displayed and 
then  “ YES ” to enter . 
Refer to namplate for 
S/N. 

Answer “NO ” to
select normal
temperature
parameters,
-22°F to +158°F
(-30°C to +70°C).

Answer “YES ” to select arctic
temperature parameters,
-58°F to +140°F (-50°C to
+60°C).

Please refer to Limitorque 
MX Customer Connection(s) Diagram
(#L2180) reverse side (located on the
inside of the terminal compartment
cover) for customer default
configuration.

Answer
“NO ” to
change.

Answer “YES”
to save settings.

NO

YES

5.8 Terminal Block (prior to March 2007)

Table 5.5 – Terminal Block Parts List

Part Number Description Qty.

1-20 O-ring 1

1-21 Retaining ring 1

1-43 Pan head (M3x4) plastic screw 2

8-15 Terminal block 1

8-16 Self-lock combo head screw (M3x5) 48

8-17 Self-lock combo head screw (M5x8) 3

8-18 Cover plate 1

8-19 Pan head self-tapping screw 2

8-20 Control wiring harness 1
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Figure 5.12 – Terminal Block

5.8.1 Removal

CAUTION: Potential to cause electrostatic damage to electronic components. Before handling 

electronic components, ensure that you are discharged of static electricity by briefly touching a 

grounded metal object.

First Remove

1. Control panel (subassembly #7). (See Section 5.1.)

2. Control module (subassembly #8). (See Section 5.2.1.)

STEP 1 

WARNING: Hazardous Voltage! Turn off all power sources to actuator before removing 

terminal block assembly. Power sources may include main power or control power.

Using an M6 hex key, remove the four M8 

screws (#8-14) that mount the terminal 

compartment cover to the actuator.

1
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STEP 2 

If actuator is already in service, disconnect 

incoming power leads L1, L2, and L3 (and 

control wiring from the terminal block if 

terminal block replacement is required).

2

STEP 3 

Using a flat head screwdriver, insert the 

screwdriver blade underneath the edge of the 

snap ring (#1-21) and work the blade around 

the back of the snap ring to remove it from the 

groove, thus allowing terminal block removal.

3
1-21

STEP 4 

Remove terminal block assembly.
4

Terminal 

Block 

Assembly

STEP 5 

Disconnect leads L1, L2, and L3 from back of 

terminal block.

5
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STEP 6 

Feed the terminal block harness plugs over 

the contactor assembly (in the control module 

compartment) while removing the terminal 

block from the terminal block compartment. 

NOTE: An O-ring (#1-20) is included with the 

terminal block assembly. Ensure you retain or 

replace the O-ring at remounting.

6

1-20

5.8.2 Remounting

STEP 7 

WARNING: Hazardous Voltage! Turn off all power sources to actuator before remounting 

terminal block assembly. Power sources may include main power or control power.

If necessary, to allow terminal block wiring 

bundle to pass across the end of the contactor 

and into the controls compartment, use a M3 

hex key to loosen the two 4 mm contactor 

screws (#8-28). Pull contactor assembly off 

the screws and lower assembly to create extra 

space for the wire harness to pass over the 

contactor and into the controls compartment.

7

8-28

STEP 8

Plug power leads L1, L2, and L3 from contactor 

assembly into terminal connectors L1, L2, and 

L3 on back of terminal block. Verify that the 

O-ring (#1-20) is installed on back of terminal 

block. Lightly lubricate O-ring before installing 

the terminal block.

8

Power 

Leads

1-20
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STEP 9

Insert the terminal block into the terminal block 

mounting cavity.

9

STEP 10

Insert the retaining ring (#1-21) into the 

retaining ring groove - snap the retaining 

ring into the groove by working a flat blade 

screwdriver around the edge of the retaining 

ring until it seats into the groove.

10

1-21

STEP 11

If the contactor assembly was loosened in 

Step 7, then remount the contactor on screws 

(#8-28). Retighten with M3 hex key.

11

STEP 12 AND 13

Connect the incoming power leads and the 

control wiring according to the application 

wiring diagram if the terminal block has been 

replaced.

Install the terminal compartment cover and 

secure with four M8 screws using a 6 mm hex 

key.

12, 13
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5.9 MX Terminal Block (Supplied With Most 

Actuators Since March 2007)

Table 5.7 – Terminal Block Parts List

Part Number Description Qty.

1-20 O-ring 1

1-21 Retaining ring 1

8-15 Terminal block 1

8-16 Self-lock combo head screw (M3x5) 52

8-17 Self-lock combo head screw (M5x8) 3

8-20 Control wiring harness 1

Figure 5.13 – Terminal Block

8-15

8-16

1-20

1-21

8-17

8-20

5.9.1 Terminal Block Shield Installation

STEP 1

Remove terminal block cover.

STEP 2

Use Qty of 2 screws from terminal block or from end users bag to attach shield.

STEP 3

Remount terminal block cover/

Figure 5.14 – Terminal Block Shield

M3 X 5 SELF LOCK SCREW

USE QUY. OF TWO (2)

TO MOUNT SHIELD.

USE 2 SCREWS FROM

TERMINAL BLOCK OR

FROM END USERS BAG.

SHIELD-TERMINAL BLOCK
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5.10 Control Module-Contactor Assembly 

(Not required for most actuators shipped after 

September 2007. Please see Section 5.4 for power 

board installation with contactor.)

Table 5.8 – Control Module-Contactor Assembly Parts List

Part Number Description Qty.

8-27 Contactor bracket 1

8-28 Socket head cap screw (M4x8) 1

8-29 Contactor assembly 1

Figure 5.15 – Control Module - Contactor Assembly and Wiring Diagrams
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Figure 5.15 – (continued)

5.10.1 Removal

First Remove

1. Remove motor (subassembly #4). (See Section 4.1.1.)

2. Remove control panel (subassembly #7). (See Section 5.1.)

3. Remove control module (subassembly #8). (See Section 5.2.1.)

4. Remove terminal block (subassembly #15). (See Section 5.8.1.)

STEP 1 

Using an M3 hex key, loosen the two 4 mm 

screws (#8-28) that mount the contactor 

assembly to the actuator. 

1

8-28
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STEP 2 

Lift contactor assembly until the keyhole slots 

in the contactor mounting plate allow the heads 

of the M4 screws to pass through.

2

STEP 3 

Remove the contactor assembly while 

threading the motor power socket out of the 

motor compartment.

NOTE: Only the MX-05, -10, -20 and -40 have 

the long motor power socket lead. 

MX-85, -140, AND -150

Disconnect connectors 4 and 5 to motor lead 

harness.

3

Motor Power Plug

5.10.2 Remounting

STEP 4

Insert contactor assembly into control module 

cavity.

4
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STEP 5

Route leads L1, L2, and L3 (input power) to the 

terminal block cavity.

MX-05, -10, -20 AND -40 ONLY

Feed the motor power plug through the 

housing to the motor cavity. 

MX-85, -140, AND -150 ONLY

Reconnect connectors 4 and 5 to the motor 

lead harness.

5a

Motor Cavity

Terminal Block 

Cavity

Motor Power 

Plug

5b

STEP 6

Leave the contactor assembly unmounted in 

the control module compartment to allow space 

for the terminal block harness plug bundle to be 

threaded over the top of the contactor assembly 

and pulled into the control module cavity.

6

STEP 7

Reference the terminal block assembly proce-

dures to remount the terminal block assembly 

into actuator. (See Section 5.8.2.)

Before mounting the contactor assembly, 

ensure the terminal block wiring harness 

bundle is positioned across the end of the 

contactor.

7

Terminal Block 

Wiring Bundle
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STEP 8

Position the contactor assembly so that the 

keyhole slots in the contactor mounting plate 

allow the M4 screw heads to pass through; 

shift the contactor assembly until the screw 

heads seat in the key slots. Tighten screws 

using 3 mm hex key to secure assembly.

8

STEP 9

Remount all removed subassemblies according to the remounting instructions in the following 

order: 

1. Terminal block (subassembly #15). (See Section 5.8.2.)

2. Control module (subassembly #8). (See Section 5.2.2.)

3. Control panel (subassembly #7). (See Section 5.1.)

4. Motor (subassembly #4). (See Section 4.1.2.) If the motor voltage has changed, please see 

Section 5.2.3, Step 10 to ensure the voltage jumper on the power board is located in the proper 

slot.

5.11  Replacing 19 Amp Reverser on the MX-140 

and -150 (Not for most actuators shipped 

after September 2007)

STEP 1

Follow the steps in 5.10.1. Remove control cover and disconnect the encoder and controls package. 

Remove controls package from MX housing.

STEP 2

Remove terminal cover, retaining ring, terminal block and O-ring to access the back of the terminal 

block.
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STEP 3

Disconnect black, blue and brown wires (L1, L2 

and L3) from back of terminal block. 

3

STEP 4

Disconnect the lead seal from the reverser by unplugging the 2-pin and single-pin white connectors.

STEP 5

Disconnect and remove the encoder mounting screws and the encoder.

STEP 6

Remove the mounting screws for the reverser package and remove the reverser by moving the 

reverser towards the space previously occupied by the encoder. Discard the used reverser package.

STEP 7

On the new reverser connect the 2-pin and single-pin white connectors to the lead seal.

STEP 8

Connect the black, blue and brown wires (L1, 

L2 and L3) to the back of the terminal block.

8

STEP 9

Install the terminal block with the O-ring and the retaining ring. Install the terminal cover and 

screws.

CAUTION: While and after installing, keep wires away from cutout. This cutout allows 

non-restricting actuation of the reverser plunger. 
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STEP 10

Place the cutout in the insulator against the housing wall. Place side with the screw securing 

insulator towards the space for the encoder. The screw is shown in figure 2. Mount the reverser 

with the insulator on the housing using two screws. See picture 10.

verser mounting 

screw 1 of 2 
Reverser mounting 

screw 2 of 2 

Remove encoder 

prior to installing reverse

Install reverser 

under this tang 

19 A version

motor reverser

10

STEP 11

Install the encoder and mount with screws.

STEP 12

Install the controls package and mount with screws.

STEP 13

Connect the white 3-wire power connector from the reverser to the Power board.

STEP 14

Connect the black 6-pin connector from the reverser to the Power board.

STEP 15

Connect the encoder ribbon to the PC board in the control cover.

STEP 16

Reconnect the cables disconnected during step 1.

NOTE: The black 2-pin connector is not used with this reverser.
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STEP 17

Install the control cover and the mounting screws.

STEP 18

Complete by following Step 9 in Section 5.10.

5.12  19 Amp Power Assembly for Units Shipped 

After September 2007

Table 5.9 – 19 Amp Power Assembly

Part Number Description Qty.

1-19 Controls Assembly 1

8-3 Power Board 1

8-7 Mounting Plate Screws 3

8-10 Screws 3

8-12 Shield 1

5.12.1 Removal

STEP 1

Remove the ACP controls cover assembly

8-3
8-12

8-10

1

STEP 2

Disconnect all connectors to power board (8-3) 

Remove the three screws (8-10) and shield (8-12).

STEP 3

Disconnect the three power board wires from 

l1, l2 and l3 on reverser as shown by loosening 

the reverser screws and remove the power 

board. FROM TERMINAL BLOCK LI (BLACK WIRE)

TO L1 CONTACTOR

FROM TERMINAL BLOCK L2 (LIGHT BLUE WIRE)

TO L2 CONTACTOR

FROM TERMINAL BLOCK L3 (BROWN WIRE)

TO L3 CONTACTOR

 TO CONTACTOR 
 LI (BLACK WIRE) TO L1 CONTACTOR
 L2(LIGHT BLUE WIRE) TO L2 CONTACTOR
 L3 (BROWN WIRE) TO L3 CONTACTOR

TO MOTOR
TWO WHITE 2-PIN 
CONNECTORS NOT SHOWN

1-19

8-3 

REVERSER 

HOUSING NOT SHOWN FOR CLARITY

3
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STEP 4

Disconnect the three terminal block wires from l1, l2 and l3 on reverser as shown by loosening the 

reverser screws.

Remove the 19 amp controls assembly (1-19) by loosening the three M4 mounting plate screws 

(8-7) and slightly rotating the controls assembly counterclockwise (CCW) direction until the keyhole 

slots in the baseplate allow the heads of the screws to pass through the baseplate.

Disconnect the two 2-pin white connectors from the lead seal.

STEP 5

Remove the 19 amp controls assembly (1-19) 

by loosening the three M4 mounting plate 

screws (8-7) and slightly rotating the controls 

assembly counterclockwise (CCW) direction 

until the keyhole slots in the baseplate  

allow the heads of the screws to pass through 

the baseplate.

Disconnect the two 2-pin white connectors 

from the lead seal.

1-19

8-7

5

5.12.2 Remounting

Remount 19 amp power assembly by reversing the steps for removal. 

5.13 Encoder (Through hole and surface mount 

technology, most units prior to September 2007)

Table 5.10 – Encoder Parts List

Part Number Description Qty.

1-6 Encoder assembly 1

1-36 Socket head cap screw (M4x16) 3

6-11 Input gear, 78-tooth (ID 3 through 8) 1

6-24 Input gear, 69-tooth (ID 1 or 2) 1
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Figure 5.16 – Encoder

Table 5.11 – Encoder Drive Sleeve Speed (RPM)

Drive Sleeve 

Speed ID
 1  2  3  4  5  6   7  8 

50 Hz 15 22 33 43 65 84/1101 127/1431 1652

60 Hz 18 26 40 52 77 100/1311 155/1701 2002

1: MX-85, -140, and -150 only. 

2: N/A MX-85, -140, and -150. 

NOTE: MX units with Drive Speed ID 1 or 2 require an optional input gear. Reference the Output RPM block located 

on the MX nameplate and cross-reference in table above to determine the unit Drive Speed ID.

5.13.1 Removal

NOTE: Before removal you must:

CAUTION: Potential to cause electrostatic damage to electronic components. Before handling 

electronic components, ensure that you are discharged of static electricity by briefly touching a 

grounded metal object.

1. Remove the control panel (subassembly #7). (See Section 5.1.)

2. Remove the control module (subassembly #8). (See Section 5.2.1.)

NOTE: The encoder is a sealed assembly of high-precision components and not suitable for repair. 

Should the encoder fail, it will be necessary to install a factory replacement.
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STEP 1 

WARNING: Hazardous Voltage! Turn off all power sources to actuator before removing 

encoder assembly. Power sources may include main power or control power.

CAUTION: To avoid accidental oil leakage when removing encoder screws (#1-36), be 

careful not to remove the encoder cartridge mounting screw (#14-8). The encoder cartridge 

screw is located near one of the encoder mounting screws. Accidentally removing the 

encoder cartridge mounting screw could cause oil leakage into the control compartment. 

(See Picture 1a.)

Remove the encoder by locating and removing 

the three M4 screws (#1-36) that mount the 

encoder to the actuator housing. Use a 3 mm 

hex key to remove the screws. Reference 

Picture 1b to locate screws (#1-36); note 

important cautionary statement discussed with 

Step 1 and 1a).

1a

1-36
1-36

14-8

1-36

1b

STEP 2 

Pull the complete encoder straight out of the 

mounting holes to disengage the gear drive 

from the encoder drive cartridge pinion.

2
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5.13.2 Remounting

STEP 3

WARNING: Hazardous Voltage! Turn off all power sources to actuator before remounting 

encoder assembly. Power sources may include main power.

If the actuator uses drive sleeve speed ID 1 

or 2, ensure the optional encoder input gear 

(#6-24) is installed on the encoder. Align 

the three encoder mounting holes with the 

matching holes in the actuator housing and 

push the encoder straight on to the mounting 

boss, carefully positioning the encoder to 

ensure correct meshing with the encoder drive 

cartridge pinion. If needed to align gearing, 

declutch the actuator and turn handwheel 

until the encoder gear engages with the drive 

cartridge pinion). Fit the three M4 screws 

(#1-36) and tighten using a 3 mm hex key. Do 

not overtighten.

3
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5.14  Encoder Drive Cartridge (Most units prior to 

September 2007)

Table 5.12 – Encoder Drive Cartridge Parts List

Part Number Description Qty.

14-1 Encoder drive cartridge 1

14-2 Encoder drive shaft 1

14-3 Encoder pinion 1

14-4 Ball bearing 2

14-5 Oil seal 1

14-6 Retaining ring 1

14-7 Roll pin 1

14-8 Socket head cap screw 1

14-9 O-ring 1

6-25 Input gear, 21-tooth 1

Table 5.13 – Encoder Drive Cartridge Drive Sleeve Speed

Drive Sleeve 

Speed I.D.
 1  2  3  4  5  6   7  8

50 Hz RPM 15 22 33 43 65 84/1101 127/1431 1652

60 Hz RPM 18 26 40 52 77 100/1311 155/1701 2002

NOTE: Reference the Output RPM block located on the MX nameplate and cross-reference in table above to 

determine the unit Drive Speed ID.

NOTE 1: MX-85, -140, and -150 only.

NOTE 2: N/A MX-85, -140, and -150.

Figure 5.17 – Encoder Drive Cartridge

14-1 14-2

14-4

14-4

14-5

14-7

14-8

14-9

14-3
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5.14.1 Removal
NOTE: Before removal you must:

1. Drain oil.

2. Remove the CP cover (subassembly #7). (See Section 5.1.)

3. Remove the control module (subassembly #8). (See Section 5.2.1.)

4. Remove the encoder (subassembly #6). (See Section 5.13.1.)

STEP 1 

WARNING: Hazardous Voltage! Turn off all power sources to actuator before removing 

encoder drive cartridge. Power sources may include main power or control power.

Remove the M4 screw (#14-8) using a 3 mm 

hex key. 1

14-8

STEP 2 

Withdraw the complete encoder drive cartridge 

from the actuator housing.

2
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5.14.2 Remounting

STEP 3

If actuator uses drive sleeve speed ID 1 or 2, 

ensure the input gear (#6-25) is installed on the 

encoder. Fit the encoder drive cartridge into the 

actuator housing.

3

STEP 4 

Using a 3 mm hex key, fit the M4 screw (#14-8) 

into the actuator housing to secure the encoder 

cartridge.

4
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5.15  Removal and Replacement of MX Encoder 

(Supplied With Most Actuators Since September 

2007)

Table 5.14 – Encoder Parts List

Part Number Description Qty.

1-6 Encoder assembly 1

1-36 Socket head cap screw (M4x10) 3

Figure 5.18 – Encoder

1-6

1-36

Table 5.15 – Encoder Drive Sleeve Speed (RPM)

Drive Sleeve 

Speed ID
 1  2  3  4  5  6   7  8 

50 Hz 152 22 33 43 65 84/1101 127/1431 1652

60 Hz 182 26 40 52 77 100/1311 155/1701 2002

NOTE 1: MX-85, -140, and the only available speeds for the MX-150.

NOTE 2: N/A MX-85, -140, and -150.
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5.15.1 Removal

NOTE: Before removal you must:

CAUTION: Potential to cause electrostatic damage to electronic components. Before handling electronic components, ensure that 

you are discharged of static electricity by briefly touching a grounded metal object.

1. Remove the control panel (subassembly #7). (See Section 5.1.)

2. Remove the control module (subassembly #8). (See Section 5.2.1.)

NOTE: The encoder is a sealed assembly of high-precision components and not suitable for repair. Should the encoder fail, it will be 

necessary to install a factory replacement.

STEP 1 

WARNING: Hazardous Voltage! Turn off all power sources to actuator before removing 

encoder assembly. Power sources may include main power or control power.

CAUTION: To avoid accidental oil leakage when removing encoder screws (#1-36), be 

careful not to remove the encoder cartridge mounting screw (#14-8). The encoder cartridge 

screw is located near one of the encoder mounting screws. Accidentally removing the 

encoder cartridge mounting screw could cause oil leakage into the control compartment. 

Remove the encoder by locating and removing the three M4 screws (#1-36) that mount the encoder 

to the actuator housing. Use a 3 mm hex key to remove the screws.

5.15.2 Remounting

STEP 2

WARNING: Hazardous Voltage! Turn off all power sources to actuator before remounting 

encoder assembly. Power sources may include main power.

Align the three encoder mounting holes with the matching holes in the actuator housing and push 

the encoder straight on to the mounting boss, carefully positioning the encoder to ensure correct 

meshing with the encoder drive cartridge pinion. If needed to align gearing, declutch the actuator 

and turn handwheel until the encoder gear engages with the drive cartridge pinion). Fit the three M4 

screws (#1-36) and tighten using a 3 mm hex key. Do not overtighten.
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5.16  Encoder Drive Cartridge (Supplied With Most 

Actuators Since September 2007)

Table 5.16 – Encoder Drive Cartridge Parts List

Part Number Description Qty.

14-1 Encoder drive cartridge 1

14-2 Encoder drive shaft 1

14-3 Encoder pinion 1

14-4 Ball bearing 2

14-5 Oil seal 1

14-7 Roll pin 1

14-8 Socket head cap screw 1

14-9 O-ring 1

Figure 5.19 – Encoder Drive Cartridge

14-1 14-2

14-4

14-4

14-5

14-7

14-8

14-9

14-3
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5.16.1 Removal

NOTE: Before removal you must:

1. Drain oil.

2. Remove the CP cover (subassembly #7). (See Section 5.1.)

3. Remove the control module (subassembly #8). (See Section 5.2.1.)

4. Remove the encoder (subassembly #6). (See Section 5.15.1.)

STEP 1 

WARNING: Hazardous Voltage! Turn off all power sources to actuator before removing 

encoder drive cartridge. Power sources may include main power or control power.

Remove the M4 screw (#14-8) using a 3 mm 

hex key. 1

14-8

STEP 2 

Withdraw the complete encoder drive cartridge 

from the actuator housing.

2
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5.16.2 Remounting

STEP 3

If actuator uses drive sleeve speed ID 1 or 2, 

ensure the input gear (#6-25) is installed on the 

encoder. Fit the encoder drive cartridge into the 

actuator housing.

3

STEP 4 

Using a 3 mm hex key, fit the M4 screw (#14-8) 

into the actuator housing to secure the encoder 

cartridge.

4
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5.17 Motor Lead Harness (MX-85, -140, and -150)

Figure 5.20 – Motor Lead Assembly

5.17.1 Removal

NOTE: Before removal you must:

1. Remove the motor (subassembly #4). (See Section 4.1.1)

2. Remove the CP (subassembly #7). (See Section 5.1)

3. Remove the control module (subassembly #15). (See Section 5.6.1)

4. Remove the contractor assembly (subassembly #8). (See Section 5.10.1)

STEP 1

If the worm shaft assembly (subassembly #3) 

is still mounted in the unit, remove the four 

screws (#3-9) and rotate the cap (CCW) to 

rotate the cap tab away from the motor lead 

seal.

1 Cap 

Tab

Motor 

Lead 

Seal
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STEP 2

Remove the motor lead harness by threading 

the harness back through the housing and out 

the motor end. Work the three connectors out 

through the hole/slot in the housing one at a 

time.

2

5.17.2 Remounting

STEP 3

Work the three connectors through the hole/

slot in the housing. (Hole/slot is located in the 

motor cavity next to the worm shaft bore.) 

Thread the three connectors through the 

housing into the controls compartment cavity 

until the lead seal fits completely into the hole/

slot in the housing.

3a

3b

3c
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STEP 4

Remount all removed subassemblies according to the remounting instructions in the following 

order.

1. Contactor assembly (subassembly #8). (See Section 5.10.1)

2. Control module (subassembly #15). (See Section 5.6.1)

3. Control panel (subassembly #7). (See Section 5.1)

4. Motor (subassembly #4). (See Section 4.1.1)

5.18  Solid State Motor Reverser Upgrade 

Instructions (Most units prior to September 

2007)

Table 5.17 – SSMR Upgrade Kit Parts List

Part Number Description Quantity

7 Control panel (CP) 1

7-27 Socket head cap screws (CP) 4

1-52 Solid state reverser assembly 1

1-53 SSMR protection fuse assembly 1

1-54 Motor fuse block assembly 1

1-55 Standoff 3

1-56 Washer 3

Figure 5.21 – Cutaway View of SSMR Controls Area

1-18

7-27

1-19

1-53

1-56

1-52

1-55

8-28
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Tools required:

 M3 hex key

 M6 hex key

 Phillips head screwdriver

 Flat head screwdriver

5.18.1 Disassembly Procedure

Figure 5.22 – Disassembly Procedure

1-18

8-24 8-9 OR 8-10

7-44

STEP 1

Remove contactor. See Section 5.10.1 for removal procedure.

NOTE: Removal of the contactor requires removal of the motor, CP cover, controls, and terminal 

block. Sections for these procedures are listed under the contactor removal. See Sections 4.1, 5.1, 

5.4 and 5.5.

STEP 2

Retain the Main/LCS board, power assembly, mounting screws, and any optional boards removed 

from the CP cover.

STEP 3

Discard the CP cover assembly and the four M8 mounting screws. A new CP with integral insulator 

and mounting screws is included in the upgrade kit.

STEP 4

Discard the mechanical contactor assembly, keeping the two M4 mounting screws (8-28) per 

Figure 5.9.
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5.18.2 Assembly Procedure

STEP 1

Mount fuse the block assembly (1-54) in the unit housing using two of the three standoffs (1-55). 

Insert the proper L3 motor fuse into the fuse block (1-54). See Table 5.19 for proper fuse size.

Table 5.18 – SSMR Motor Fuse Table

Nameplate Limitorque P/N Ferraz-Shawut

.6 to .89 102478 ATDR 1-6/10

.9 to 1.34 102480 ATDR 2-½

1.35 to 2.25 102482 ATDR 4

2.26 to 3.2 102484 ATDR 6

3.21 to 4 102487 ATDR 9

4.1 to 6 102488 ATDR 12

Figure 5.23 – Solid State Reverser and Fuse Block Assembly Installation

1-55 

 1-56 
 1-52 

 8-28 

1-54 

Motor fuse

NOTE: The Ferraz-Shawut replacement part numbers for the fuses that are supplied for L3 are listed in 

the third column in Table 5.19. These fuses can be ordered from Flowserve Limitorque using the part 

number in the second column.

STEP 2

Place the solid state reverser (1-52) in unit housing. Feed the motor power plug through the 

housing to the motor cavity. Also route leads L1, L2 and L3 to the terminal block cavity. Connect 

the (L3) Panduit push-on terminals to each end of the fuse block (1-54). Leave the SSMR reverser 

assembly unmounted to allow space for routing the terminal block plug bundle. This bundle is to be 

routed over the top of the reverser assembly.
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STEP 3

Route the terminal block plug bundle over the top of the reverser assembly and mount the terminal 

block per Section 5.8.2, Steps 7 through 10.

STEP 4

Mount the solid state reverser assembly (1-52) in the unit housing using the existing M4 contactor 

mounting screws (8-28).

Figure 5.24 – Control module reinstallation

1-53

1-19

1-57

FUSE 

BLOCK PLUG

1-45

1-55

1-56

1-54

STEP 5

Mount the washer (1-56) and the third standoff (1-55) in the housing.

STEP 6

Mount the motor per Section 4.1.2.

STEP 7

Mount the Main/LCS, and if applicable, an optional board into CP using M4 Screws (7-44) per 

Section 5.2.2.

NOTE: Only one optional board may be used with the SSMR, either I/O or Network (but not both) in 

the same actuator.

STEP 8

Mount the SSMR fuse assembly (1-53) using two pan head machine screws (1-57). See Figure 5.23.
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STEP 9

Mount new power assembly (1-19) on top of the three standoffs (1-55) using the existing three M4 

power assembly screws (1-45).

CAUTION: Assure the voltage jumper on the power board is located in the proper location 

per the nameplate and motor voltage! See Figure 5.8 for location of jumper.

STEP 10

Route the two-pin AMP plugs (L1 power connector) over the bottom plate of the control module 

and connect to the ceramic fuse block plug.

NOTE: 1-53 SSMR protection fuse Limitorque part number 102476, Bussmann part number 

FWP-30A14F.

STEP 11

Referring to Section 5.2.2, connect all plugs.

STEP 12

Mount the CP cover assembly per Section 5.1. Applicable wiring diagrams: 1792, 1793, 1794, 

1795, 1796, and 1797.

5.19 Mounting of SSMR (Solid State Motor 

Reverser) in units shipped after February 2008
Table 5.19 - SSMR Parts List

Part Number Description Qty.

1-18 Controls cover assembly 1

7-27 Socket head cap screws 4

1-52 Solid state reverser power assembly 1

1-55 Standoff 3
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Figure 5.25 – SSMR (Solid State Motor Reverser)

1-18
1-52

1-55

7-27

1-52

1-55

SOLID STATE REVERSER

M4 POWER BOARD

MOUNTING SCREWS

MOTOR FUSE

MOTOR FUSE BLOCK ASSY

SSMR PROTECTION FUSE ASSEMBLY

CAUTION: Potential to cause electrostatic damage to electronic components. Before handling elec-

tronic components, ensure that you are discharged of static electricity by briefly touching a grounded 

metal object. Flowserve recommends the use of a wrist strap grounded to an appropriate ground.

STEP 1

Install the three (3) standoffs (#1-55) into the control board housing mounting holes.  

STEP 2

Install the power board complete with the SSMR using the M4 power board mounting screws.

STEP 3

Ensure the SSMR fuses are correct per Table 5.19. Part numbers for the SSMR are the same as the Note 

under Table 5.19.  Confirm the motor FLA current from the MX nameplate.

STEP 4

Plug the 3-pin Molex harness (l1-L3) to plug into motor reverser.  Plug the three-wire and thermistor cable 

(T1-T3) to the motor leads.
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5.20 Complete Conversion to SMT Controls

NOTE: In addition to the SMT controls, a different terminal block (P/N 26100-006) and contactor 

assembly (P/N 21600-009 or 26100-010, or 26100-017) are required for a complete conversion to SMT 

controls. 

Follow the steps as listed in Section 5.8.1 for removal of the existing through hole terminal block. To 

replace with new SMT ready terminal block (P/N 26100-006) follow steps as listed in Section 5.8.2.

Follow steps as listed in Section 5.10 for removal of the existing contactor assembly.
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6 Spare and Replacement Parts

6.1 Guidelines for Recommended Spare Parts

Since every Flowserve Limitorque actuator is designed to meet a specific application, the recommended 

spare parts needed to support the actuator will vary for every project. The following guidelines are 

provided to assist in determining the specific spare parts requirements for your MX actuators.

6.1.1 Wear Components

The following components will eventually wear under normal use and should therefore be planned as 

spares. The expected lifetime of these parts will vary from application to application. They are listed in 

order of most frequent to least frequent replacement. Flowserve recommends stock levels of between 

5% and 10% of the total population of each part with a minimum of one of each in order to support the 

product for life.

1. Stem nut  

2. Worm shaft subassembly

3. Drive sleeve subassembly

6.1.2 Bearings, O-rings, and Seals 

All bearings should be replaced any time an actuator is refurbished. Therefore, all bearings should be 

planned for stock for any scheduled refurbishment. In addition, any O-ring or seals should be replaced 

any time an actuator is disassembled. Complete actuator seal kits are available for the MX-05/10, the 

MX-20/40 and the MX-85/140/150. Flowserve recommends stock levels for seal kits of 10% of the total 

population of each actuator model and size. Also, an adequate supply of Flowserve approved oil (Mobil 

SHC-632) should be maintained in stock to support any necessary maintenance or refurbishment.
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6.1.3 Critical Components 

The following parts are not subject to wear but are still recommended for stock due to their critical 

nature. Flowserve recommends stock levels of between 5% and 10% of the total population of each part 

with a minimum of one of each in order to support the product for life.

1. Motor

2. Encoder

3. Control module

6.2 Recommended Spare Parts for MX Actuators 

6.2.1 Commissioning and Startup

No additional spare parts are required. All necessary spares are included in the end-user bag.

6.2.2 Short-Term Duty

This is defined as up to 3000 seats or up to 1 million drive sleeve turns, whichever occurs first. There 

are no spare parts required for the actuator during short-term duty.

6.2.3 Long-Term Duty

This is defined as service beyond short-term duty but less than 6000 seats and less than 1.5 million 

drive sleeve turns. The spares suggested for long-term duty are as follows:

 Quad rings at the top and bottom of the drive sleeve

 Drive sleeve assembly, which includes the worm gear

 Wormshaft assembly

 Encoder cartridge assembly

 Motor assembly

 Fuse (Controls, quantity 1)

 Fuses (Power, quantity 2)

 Encoder assembly

 Reversing starter/contactor with harness

 Control module (includes PCB-power, main, CP, and optional DDC and I/O boards)

 Bronze stem nut for thrust base

 Quad rings in thrust base (MX-10, -20, -40, -85, -140, and -150)

 Quad rings in B1 base

NOTE: Oil should be changed every 6000 seats or sooner if the oil has been contaminated with water or 

other foreign material.
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6.2.4 Severe Duty

This is defined as open/close service when run loads exceed 30% of the unit rating. This also includes 

all modulating applications. 

NOTE: Oil should be changed every 3000 seats for open/close service, or sooner if the oil has been 

contaminated.

The spares suggested for severe duty are identical to the long-term duty spares.

6.3 Other Concerns 

There are other unique application requirements that may result in additional parts being added to the 

list of recommended spares. Some additional issues or requirements that should be considered when 

determining required spare parts include (but are not limited to):

1. Maintenance program

2. Frequency of operation

3. Modulating duty

4. Frequent operation by handwheel

5. Regular testing

6. Stall/overload condition

Flowserve strongly recommends using OEM parts to support and maintain your MX actuator. Installing 

parts other than genuine Flowserve Limitorque parts could cause premature failure of your actuator and 

voids any remaining warranty.

The above guidelines are provided to assist you in determining your unique spare parts needs. Please 

contact your local Limitorque Sales Office or local Authorized Stocking Distributor for additional help in 

evaluating your needs.
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7.1 Declaration of Conformity
Application of Council Directive(s)

89/336/EC; EMC Directive

89/392/EC; Machinery Directive

2003/10/EC; Airborne Noise Directive

94/9/EC; ATEX Directive

Standard(s) to which Conformity is Declared

Machinery; EN 60204-1

EMC - Emissions; EN 50081-1&2, EN 55011, CFR 47

 Immunity; EN 50082-1&2, IEC 801-3 & IEC 801-6

 ESD; IEC 801-2

 EFT/Bursts; IEC 801-4

 Surge Immunity; IEC 801-5, ANSI/IEEE C62.41

 Mains (power) Harmonics; MIL-STD-462, Method CSO1 & CSO2

Airborne Noise; MIL-STD-740-1, Table 1, and EN 60204

ATEX 

 Electrical Apparatus for Potentially Explosive Atmospheres; 

 General Requirements EN 50014:1997(A1 and A2)

 Flameproof “d” EN 50018:2000(A1)

 Increased Safety “e” EN 50019: 2000

 Essential Health and Safety Requirements PrEN 13463-5:2003

 Non-Electrical Equipment for Potentially Explosive Atmospheres

 EN 13463-1:2001

Manufacturer’s Name

Limitorque, a division of Flowserve Corporation

Manufacturer’s Address

5114 Woodall Road

Lynchburg, VA 24502

Importer’s Name

Limitorque International

Importer’s Address

Euro House

Abex Road

Newbury

Berkshire, RG14 5EY

United Kingdom

Type & Description of Equipment

Valve Actuators

Model Number

MX Series

NOTE: Tested with Limitorque products only and with standards 

applicable at time of tests.

I, the undersigned, hereby declare that the equipment specified 

above conforms to the above Directive(s) and Standard(s). List as 

follows:

(Signature)

Earnest Carey

(Full Name)

Manager, Product Management

(Title)

Flowserve Limitorque

5114 Woodall Rd., Lynchburg VA 24502

(Place)

December 9, 2005

(Date)

Andy Hole

(Authorized EU Representative)

7 Regulatory Information
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To find your local Flowserve representative:

For more information about Flowserve Corporation, visit 

www.flowserve.com or www.limitorque.com  

or call USA 1 800 225 6989

Flowserve Corporation has established industry leadership in the design and manufacture of its products. When properly selected, this Flowserve product is designed to perform its intended 

function safely during its useful life. However, the purchaser or user of Flowserve products should be aware that Flowserve products might be used in numerous applications under a wide 

variety of industrial service conditions. Although Flowserve can (and often does) provide general guidelines, it cannot provide specific data and warnings for all possible applications. The pur-

chaser/user must therefore assume the ultimate responsibility for the proper sizing and selection, installation, operation, and maintenance of Flowserve products. The purchaser/user should 

read and understand the Installation Operation Maintenance (IOM) instructions included with the product, and train its employees and contractors in the safe use of Flowserve products in 

connection with the specific application.

While the information and specifications contained in this literature are believed to be accurate, they are supplied for informative purposes only and should not be considered certified or as 

a guarantee of satisfactory results by reliance thereon. Nothing contained herein is to be construed as a warranty or guarantee, express or implied, regarding any matter with respect to this 

product. Because Flowserve is continually improving and upgrading its product design, the specifications, dimensions and information contained herein are subject to change without notice. 

Should any question arise concerning these provisions, the purchaser/user should contact Flowserve Corporation at any one of its worldwide operations or offices.

© 2008 Flowserve Corporation, Irving, Texas, USA. Flowserve is a registered trademark of Flowserve Corporation.

FCD LMENIM2314-00 Printed in USA.
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Motor Performance Data 
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Limitorque MX and L120 Performance Data FCD LMENPS2331-00 – 01/07
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380 volts, three-phase, 50 Hz 21

380 volts, three-phase, 60 Hz 23

400 volts, three-phase, 50 Hz  25

415 volts, three-phase, 50 Hz 27

460 volts, three-phase, 60 Hz 29

575 volts, three-phase, 60 Hz 31

L120 actuators 33

208 volts, three-phase, 60 Hz 33

230 volts, three-phase, 60 Hz 34

416 volts, three-phase, 60 Hz 35

460 volts, three-phase, 60 Hz 36

575 volts, three-phase, 60 Hz 37

380 volts, three-phase, 50 Hz 38

400 volts, three-phase, 50 Hz 39

415 volts, three-phase, 50 Hz 40

115 volts, single-phase, 60 Hz230 volts, single-phase, 60 Hz220 volts, single-phase, 50 Hz 41
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Valve actuator control characteristics

The selection of valve actuator motors, motor protection devices, motor controls, and cabling 

requires an understanding of valve performance characteristics. Three characteristics that define 

valve requirements are:

High starting torque

Precise position control

Intermittent operation

High starting torque

Figures 1 and 2 illustrate typical valve performance by plotting motor load (torque) as a function 

of valve travel. From these figures it can be observed that the highest motor torque requirement 

occurs when the valve is in the closed position. The dynamic torque required to move the valve 

through most of its travel is substantially lower. This high torque at the closed position can be largely 

attributed to the engagement/disengagement of the valve seal. 

The actual characteristic of the application can modify these basic curves. For instance, high-flow 

butterfly valves will exhibit an increased dynamic load. However, this is typically a transient condition 

and does not alter the basic criteria for motor selection.

Figure 1: Typical Gate Valve Characteristics
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Figure 2: Typical Plug, Ball, and Low-flow Butterfly Valve Characteristics
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Precise position control

Electric valve actuators automatically de-energize the motor to control valve position and output 

torque. The final valve position or torque is therefore largely dependent on motor inertia. Motors that 

are too large for the valve will have too much inertia for the application. It will be difficult to regulate 

the final valve position or torque as illustrated in Figure 3. 

Inertia can be minimized by selecting a motor with a minimum frame size that is large enough to 

generate sufficient starting torque. The running torque requirements are relatively low as explained 

above. Limitorque has found that the best combination of motor frame sizes results in a 15-minute 

run time rating.

Figure 3: Effect of Motor Inertia
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Intermittent operation

Valves used in blocking or positioning service are infrequently operated and valve stroke times are 

normally limited to a few minutes. Figure 4 illustrates the thermal characteristics of a typical valve 

actuator motor and shows that the 15-minute run time rating is adequate for most valves. Exceptions 

include large, slowly operated valves or those requiring frequent operation. These applications are 

accommodated by special actuator selection considerations.

Figure 4: Typical Motor Temperature Rise Characteristics of Limitorque Valve Actuator Motors
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Other considerations

Thermal protection – The use of Class F insulation and embedded thermal sensors provides motor 

protection from high ambient temperature, high starting torque, and potential motor overload.  

Enclosure – Actuator motor designs are TENV (Totally Enclosed Non-ventilated) to protect against 

environmental extremes. All enclosures are suitable for NEMA 4 and 6 (IP – 67 and 68) service and 

can be XP (explosionproof) if required.

Characteristics of other valve types

Sluice gates and guillotine dampers are examples of valves that require a continuous high running 

torque as opposed to the types previously discussed. The torque requirement for sluice gate and 

guillotine damper valves are application-dependent, and the data given in the accompanying tables 

may not be suitable for their selection. Please consult Limitorque for application assistance in the 

selection of actuators for these valves.

Standard motor design summary

High starting torque – greater than the unseating torque requirement

Running torque – 20% of the unseating torque

Low inertia

Run time rating – 15 minutes

Totally enclosed frame design

Class F insulation

Embedded thermal protection

Power supply cable sizing

The voltage at the actuator terminals must be maintained to within 10% of the rated value for the 

motor to develop the specified torque. This is particularly important under starting and seating condi-

tions that apply when beginning the opening or unseating phases. Assuming that the mains provide 

the rated voltage, this means that no more than 10% of the supply voltage can be dropped by the 

cable, connections, and any intervening protection or disconnect devices when the motor is drawing 

locked-rotor current.

Disconnect switch and overload protection

The rating of disconnect switches and motor overload protection devices is generally subject to 

national or local regulations, which should always be followed.

•

•

•

•

•

•

•

•

•
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Limitorque valve actuator motor performance data

This bulletin contains data for L120 and MX series valve actuators. The terms used in these tables are 

defined below:

Actuator speed – the output speed of the actuator in revolutions per minute (RPM) when the motor 

is delivering its rated torque.

Rated torque – for valve actuator applications, this is typically the torque required by the actuator 

when the valve is moving and is defined as 20% of nominal rotor torque. For rated torque loads 

greater than 20%, please contact Limitorque.

Full-load current – the current drawn by the motor when it is delivering rated torque.

Locked-rotor current – the steady-state current drawn by the motor when the rotor is stationary 

and rated voltage and frequency are applied. This is the current required by the actuator when the 

valve is unseating.

Rated motor speed – the motor speed required to produce the rated output speed of the actuator.

hp (horsepower) – the power (expressed in horsepower) produced by the actuator motor when it 

is running at rated speed and delivering rated torque.

kW (kilowatts) – the power (expressed in kilowatts) produced by the actuator motor when it is 

running at rated speed and delivering rated torque (1 kW = 1.34 hp).

Efficiency – the ratio of the output power delivered to the actuator to the input power of the motor 

when the actuator is operating at rated speed and torque. Efficiency is expressed as a percent 

– (output power/input power) X 100.

Power factor – the power factor is kW delivered to motor divided by kVA delivered to motor.

Service factor – the service factor of an AC motor is a multiplier which, when applied to the rated 

horsepower, indicates a permissible horsepower loading that may be carried under the conditions 

specified for the service factor.

Standard power supplies

Motor performance data is grouped according to the type of power source required by the actuator. 

The following table lists the power sources for standard motors. Motors can also be provided for any 

other voltage by special design. Please contact Limitorque if your application requires other power 

source capabilities.

Table 1: Standard Power Supplies (volts)

Single-Phase

50 Hz

Single-Phase

60 Hz

Three-Phase

50 Hz

Three-Phase

60 Hz

220 115 380 208

230 400 230

415 380

460

575

NOTE: The standard torque ratings quoted by Limitorque are valid for supply voltage reductions up to 10% 

below the stated value. Typically, over voltage is permitted to +10% of nominal nameplate values. Please contact 

Limitorque if the supply voltage is expected to fall below 90% or rise above 110% of the nominal (stated) value.

•

•

•

•

•

•

•

•

•

•
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MX actuators

208 volts1, three-phase, 60 Hz (-22˚F to 158˚F) (-30˚C to 70˚C)

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current2 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load2 

(%)

Power 

Factor 

at Full 

Load2

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-05 18 6 1.6 4.2 0.13 0.10 44 0.37 0.78 3.0

26 4 1.4 4.3 0.16 0.12 54 0.46 0.84 2.5

40 4 1.8 6.4 0.26 0.19 59 0.50 0.87 4.0

52 4 1.8 6.4 0.26 0.19 59 0.50 0.87 4.0

77 4 1.8 6.4 0.26 0.19 59 0.50 0.87 4.0

100 4 1.8 10.7 0.26 0.19 59 0.50 0.87 4.0

155 2 2.1 10.7 0.42 0.31 60 0.59 0.91 3.25

200 2 2.1 10.7 0.42 0.31 60 0.59 0.91 3.25

MX-10 18 6 4.3 11.0 0.31 0.23 46 0.42 0.75 7.0

26 4 4.0 11.5 0.37 0.28 57 0.52 0.85 5.7

40 4 4.4 16.2 0.59 0.44 63 0.52 0.81 9.0

52 4 4.4 16.2 0.59 0.44 63 0.52 0.81 9.0

77 4 4.4 16.2 0.59 0.44 63 0.52 0.81 9.0

100 4 4.4 16.2 0.59 0.44 63 0.52 0.81 9.0

155 2 3.4 22.6 0.91 0.68 80 0.76 0.85 7.0

200 2 3.4 22.6 0.91 0.68 80 0.76 0.85 7.0

 

MX-20 18 6 6.9 18.1 0.57 0.43 57 0.52 0.79 13.0

26 4 4.3 19.9 0.66 0.50 62 0.72 0.74 10.0

40 4 7.6 27.5 0.99 0.75 67 0.58 0.79 15.0

52 4 7.6 27.5 0.99 0.75 67 0.58 0.79 15.0

77 4 7.6 27.5 0.99 0.75 67 0.58 0.79 15.0

100 4 7.6 27.5 0.99 0.75 67 0.58 0.79 15.0

155 2 5.7 34.0 1.40 1.04 81 0.74 0.84 11.0

200 2 5.7 34.0 1.40 1.04 81 0.74 0.84 11.0

MX-40 18 6 10.8 37.0 1.10 0.82 63 0.40 0.91 25.0

26 4 7.40 39.0 1.30 0.97 70 0.65 0.81 20.0

40 4 15.0 59.5 1.90 1.42 71 0.63 0.87 29.0

52 4 15.0 59.5 1.90 1.42 71 0.63 0.87 29.0

77 4 15.0 59.5 1.90 1.42 71 0.63 0.87 29.0

100 4 15.0 59.5 1.90 1.42 71 0.63 0.87 29.0

155 2 11.1 75.0 3.00 2.24 80 0.78 0.78 23.0

200 2 11.1 75.0 3.00 2.24 80 0.78 0.78 23.0

Note 1: 208 volt not available in MX-85 and MX-140.

Note 2: Full load is defined as 20% of rated motor torque.
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MX actuators

230 volts1, three-phase, 60 Hz (-22˚F to 158˚F) (-30˚C to 70˚C)

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current2 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output
Efficiency 

at Full 

Load2 

(%)

Power 

Factor 

at Full 

Load2

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-05 18 6 1.6 4.2 0.13 0.10 44 0.37 0.78 3.0

26 4 1.4 4.3 0.16 0.12 54 0.46 0.84 2.5

40 4 1.8 6.4 0.26 0.19 59 0.50 0.87 4.0

52 4 1.8 6.4 0.26 0.19 59 0.50 0.87 4.0

77 4 1.8 6.4 0.26 0.19 59 0.50 0.87 4.0

100 4 1.8 6.4 0.26 0.19 59 0.50 0.87 4.0

155 2 2.1 10.7 0.42 0.31 60 0.59 0.91 3.25

200 2 2.1 10.7 0.42 0.31 60 0.59 0.91 3.25

 MX-10 18 6 4.3 11.0 0.31 0.23 46 0.42 0.75 7.0

26 4 4.0 11.5 0.37 0.28 57 0.52 0.85 5.7

40 4 4.4 16.2 0.59 0.44 63 0.52 0.81 9.0

52 4 4.4 16.2 0.59 0.44 63 0.52 0.81 9.0

77 4 4.4 16.2 0.59 0.44 63 0.52 0.81 9.0

100 4 4.4 16.2 0.59 0.44 63 0.52 0.81 9.0

155 2 3.4 22.6 0.91 0.68 80 0.76 0.86 7.0

200 2 3.4 22.6 0.91 0.68 80 0.76 0.86 7.0

 MX-20 18 6 6.9 18.1 0.57 0.43 57 0.52 0.79 13.0

26 4 4.3 19.9 0.66 0.50 62 0.72 0.74 10.0

40 4 7.6 27.5 0.99 0.75 67 0.58 0.79 15.0

52 4 7.6 27.5 0.99 0.75 67 0.58 0.79 15.0

77 4 7.6 27.5 0.99 0.75 67 0.58 0.79 15.0

100 4 7.6 27.5 0.99 0.75 67 0.58 0.79 15.0

155 2 5.7 34.0 1.42 1.04 81 0.74 0.84 11.0

200 2 5.7 34.0 1.42 1.04 81 0.74 0.84 11.0

 MX-40 18 6 10.8 37.0 1.10 0.82 63 0.40 0.91 25.0

26 4 7.4 39.0 1.30 0.97 70 0.65 0.81 20.0

40 4 15.0 59.5 1.90 1.42 71 0.63 0.87 29.0

52 4 15.0 59.5 1.90 1.42 71 0.63 0.87 29.0

77 4 15.0 59.5 1.90 1.42 71 0.63 0.87 29.0

100 4 15.0 59.5 1.90 1.42 71 0.63 0.87 29.0

155 2 11.1 75.0 3.00 2.24 80 0.78 0.78 23.0

200 2 11.1 75.0 3.00 2.24 80 0.78 0.78 23.0

Note 1: 230 volt not available in MX-85 and MX-140.

Note 2: Full load is defined as 20% of rated motor torque.
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MX actuators

380 volts, three-phase, 50 Hz (-22˚F to 158˚F) (-30˚C to 70˚C)

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-05 15 6 1.1 2.1 0.11 0.08 38 0.44 0.89 3.0

22 4 1.5 3.9 0.14 0.10 47 0.40 0.86 2.5

33 4 1.4 3.6 0.22 0.16 52 0.40 0.87 4.0

43 4 1.4 3.6 0.22 0.16 52 0.40 0.87 4.0

65 4 1.4 3.6 0.22 0.16 52 0.40 0.87 4.0

84 4 1.4 3.6 0.22 0.16 52 0.40 0.87 4.0

127 2 1.4 6.2 0.35 0.26 57 0.58 0.95 3.25

165 2 1.4 6.2 0.35 0.26 57 0.58 0.95 3.25

 MX-10 15 6 1.9 4.3 0.24 0.18 50 0.36 0.76 7.0

22 4 1.5 5.2 0.31 0.23 57 0.47 0.86 5.7

33 4 2.3 6.8 0.47 0.35 59 0.46 0.93 9.0

43 4 2.3 6.8 0.47 0.35 59 0.46 0.93 9.0

65 4 2.3 6.8 0.47 0.35 59 0.46 0.93 9.0

84 4 2.3 6.8 0.47 0.35 59 0.46 0.93 9.0

127 2 1.7 8.5 0.73 0.54 70 0.79 0.89 7.0

165 2 1.7 8.5 0.73 0.54 70 0.79 0.89 7.0

 MX-20 15 6 3.3 8.7 0.48 0.36 45 0.41 0.85 13.0

22 4 2.2 10.2 0.55 0.41 63 0.52 0.85 10.0

33 4 3.3 12.1 0.80 0.59 58 0.51 0.84 15.0

43 4 3.3 12.1 0.80 0.59 58 0.51 0.84 15.0

65 4 3.3 12.1 0.80 0.59 58 0.51 0.84 15.0

84 4 3.3 12.1 0.80 0.59 58 0.51 0.84 15.0

127 2 3.5 13.6 1.16 0.87 70 0.62 0.87 11.0

165 2 3.5 13.6 1.16 0.87 70 0.62 0.87 11.0

Note 1: Full load is defined as 20% of rated motor torque.
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MX actuators

380 volts, three-phase, 50 Hz (-22˚F to 158˚F) (-30˚C to 70˚C)

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-40 15 6 5.5 18.0 0.90 0.67 52 0.41 0.79 25.0

22 4 3.9 18.9 1.09 0.81 71 0.52 0.83 20.0

33 4 6.0 20.0 1.57 1.18 64 0.49 0.79 29.0

43 4 6.0 20.0 1.57 1.18 64 0.49 0.79 29.0

65 4 6.0 20.0 1.57 1.18 64 0.49 0.79 29.0

84 4 6.0 20.0 1.57 1.18 64 0.49 0.79 29.0

127 2 7.1 44.0 2.50 1.77 76 0.71 0.85 23.0

165 2 7.1 44.0 2.50 1.77 76 0.71 0.85 23.0

 MX-85 21 4 4.8 23.0 2.4 1.8 75 0.72 0.96 45.0

32 4 7.4 34.0 3.3 2.5 77 0.67 0.94 62.0

43 4 7.4 34.0 3.3 2.5 77 0.67 0.94 62.0

65 4 7.4 34.0 3.3 2.5 77 0.67 0.94 62.0

110 4 7.4 34.0 3.3 2.5 77 0.67 0.94 62.0

143 4 7.4 34.0 3.3 2.5 77 0.67 0.94 62.0

 MX-140 21 4 7.4 34.0 3.3 2.5 77 0.67 0.94 62.0

32 4 10.3 55.0 4.6 4.4 78 0.65 0.83 85.0

43 4 10.3 55.0 4.6 4.4 78 0.65 0.83 85.0

65 4 10.3 55.0 4.6 4.4 78 0.65 0.83 85.0

110 4 10.3 55.0 4.6 4.4 78 0.65 0.83 85.0

143 4 10.3 55.0 4.6 4.4 78 0.65 0.83 85.0

Note 1: Full load is defined as 20% of rated motor torque.
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MX actuators

380 volts, three-phase, 60 Hz (-22˚F to 158˚F) (-30˚C to 70˚C)

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-05 18 6 0.9 2.8 0.13 0.10 42 0.44 0.80 3.0

26 4 1.2 3.0 0.16 0.12 43 0.42 0.87 2.5

40 4 1.3 4.5 0.26 0.19 63 0.50 0.92 4.0

52 4 1.3 4.5 0.26 0.19 63 0.50 0.92 4.0

77 4 1.3 4.5 0.26 0.19 63 0.50 0.92 4.0

100 4 1.3 4.5 0.26 0.19 63 0.50 0.92 4.0

155 2 1.2 6.1 0.42 0.31 65 0.73 0.99 3.25

200 2 1.2 6.1 0.42 0.31 65 0.73 0.99 3.25

 MX-10 18 6 1.9 6.2 0.30 0.23 45 0.44 0.74 7.0

26 4 1.9 6.4 0.36 0.28 55 0.47 0.79 5.7

40 4 2.6 11.2 0.59 0.44 63 0.46 0.80 9.0

52 4 2.6 11.2 0.59 0.44 63 0.46 0.80 9.0

77 4 2.6 11.2 0.59 0.44 63 0.46 0.80 9.0

100 4 2.6 11.2 0.59 0.44 63 0.46 0.80 9.0

155 2 1.8 14.2 0.91 0.68 76 0.91 0.81 7.0

200 2 1.8 14.2 0.91 0.68 76 0.91 0.81 7.0

 MX-20 18 6 3.3 11.9 0.56 0.43 58 0.38 0.74 13.0

26 4 1.9 13.0 0.65 0.50 68 0.64 0.83 10.0

40 4 3.9 16.0 0.98 0.74 68 0.48 0.83 15.0

52 4 3.9 16.0 0.98 0.74 68 0.48 0.83 15.0

77 4 3.9 16.0 0.98 0.74 68 0.48 0.83 15.0

100 4 3.9 16.0 0.98 0.74 68 0.48 0.83 15.0

155 2 3.8 24.0 1.44 1.04 78 0.63 0.80 11.0

200 2 3.8 24.0 1.44 1.04 78 0.63 0.80 11.0

Note 1:  Full load is defined as 20% of rated motor torque.
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MX actuators

380 volts, three-phase, 60 Hz (-22˚F to 158˚F) (-30˚C to 70˚C)

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-40 18 6 7.3 21.0 1.10 0.82 61 0.39 0.73 25.0

26 4 4.3 22.2 1.30 0.97 74 0.57 0.73 20.0

40 4 6.7 30.4 1.90 1.42 69 0.52 0.78 29.0

52 4 6.7 30.4 1.90 1.42 69 0.52 0.78 29.0

77 4 6.7 30.4 1.90 1.42 69 0.52 0.78 29.0

100 4 6.7 30.4 1.90 1.42 69 0.52 0.78 29.0

155 2 6.6 48.8 3.00 2.24 80 0.75 0.85 23.0

200 2 6.6 48.8 3.00 2.24 80 0.75 0.85 23.0

 MX-85 Not Applicable

 MX-140 21 4 7.0 33.0 3.90 2.90 80 0.72 0.86 62.0

32 4 11.6 48.0 5.40 5.50 73 0.72 0.95 85.0

43 4 11.6 48.0 5.40 5.50 73 0.72 0.95 85.0

65 4 11.6 48.0 5.40 5.50 73 0.72 0.95 85.0

110 4 11.6 48.0 5.40 5.50 73 0.72 0.95 85.0

143 4 11.6 48.0 5.40 5.50 73 0.72 0.95 85.0

Note 1: Full load is defined as 20% of rated motor torque.
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MX actuators

400 volts, three-phase, 50 Hz (-22˚F to 158˚F) (-30˚C to 70˚C)

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

 MX-05 15 6 1.2 2.6 0.11 0.08 38 0.44 0.89 3.0

22 4 0.8 2.1 0.14 0.10 47 0.40 0.86 2.5

33 4 1.3 3.0 0.22 0.16 52 0.40 0.87 4.0

43 4 1.3 3.0 0.22 0.16 52 0.40 0.87 4.0

65 4 1.3 3.0 0.22 0.16 52 0.40 0.87 4.0

84 4 1.3 3.0 0.22 0.16 52 0.40 0.87 4.0

127 2 1.3 5.8 0.35 0.26 57 0.58 0.95 3.25

165 2 1.3 5.8 0.35 0.26 57 0.58 0.95 3.25

 MX-10 15 6 2.1 6.3 0.24 0.18 50 0.36 0.76 7.0

22 4 1.5 5.6 0.31 0.23 57 0.47 0.86 5.7

33 4 2.5 8.0 0.47 0.35 59 0.46 0.93 9.0

43 4 2.5 8.0 0.47 0.35 59 0.46 0.93 9.0

65 4 2.5 8.0 0.47 0.35 59 0.46 0.93 9.0

84 4 2.5 8.0 0.47 0.35 59 0.46 0.93 9.0

127 2 1.4 13.2 0.73 0.54 70 0.79 0.89 7.0

165 2 1.4 13.2 0.73 0.54 70 0.79 0.89 7.0

 MX-20 15 6 2.2 9.5 0.48 0.36 45 0.41 0.85 13.0

22 4 1.7 10.0 0.55 0.41 63 0.52 0.85 10.0

33 4 3.5 15.5 0.80 0.59 58 0.51 0.84 15.0

43 4 3.5 15.5 0.80 0.59 58 0.51 0.84 15.0

65 4 3.5 15.5 0.80 0.59 58 0.51 0.84 15.0

84 4 3.5 15.5 0.80 0.59 58 0.51 0.84 15.0

127 2 3.5 17.8 1.16 0.87 70 0.62 0.87 11.0

165 2 3.5 17.8 1.16 0.87 70 0.62 0.87 11.0

Note 1: Full load is defined as 20% of rated motor torque.
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14

MX actuators

400 volts, three-phase, 50 Hz (-22˚F to 158˚F) (-30˚C to 70˚C)

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

 MX-40 15 6 4.8 19.5 0.90 0.67 52 0.41 0.79 25.0

22 4 3.5 24.3 1.09 0.81 71 0.52 0.83 20.0

33 4 5.0 26.0 1.57 1.18 64 0.49 0.79 29.0

43 4 5.0 26.0 1.57 1.18 64 0.49 0.79 29.0

65 4 5.0 26.0 1.57 1.18 64 0.49 0.79 29.0

84 4 5.0 26.0 1.57 1.18 64 0.49 0.79 29.0

127 2 4.7 30.0 2.50 1.77 76 0.71 0.85 23.0

165 2 4.7 30.0 2.50 1.77 76 0.71 0.85 23.0

 MX-85 21 4 5.4 24.0 2.4 1.8 69 0.67 0.95 45.0

32 4 8.1 36.0 3.4 2.5 73 0.61 0.9 62.0

43 4 8.1 36.0 3.4 2.5 73 0.61 0.9 62.0

65 4 8.1 36.0 3.4 2.5 73 0.61 0.9 62.0

110 4 8.1 36.0 3.4 2.5 73 0.61 0.9 62.0

143 4 8.1 36.0 3.4 2.5 73 0.61 0.9 62.0

 MX-140 21 4 8.1 36.0 3.4 2.5 73 0.61 0.9 62.0

32 4 10.9 60.0 4.6 4.6 75 0.60 0.84 85.0

43 4 10.9 60.0 4.6 4.6 75 0.60 0.84 85.0

65 4 10.9 60.0 4.6 4.6 75 0.60 0.84 85.0

110 4 10.9 60.0 4.6 4.6 75 0.60 0.84 85.0

143 4 10.9 60.0 4.6 4.6 75 0.60 0.84 85.0

Note 1: Full load is defined as 20% of rated motor torque.
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Limitorque MX and L120 Performance Data FCD LMENPS2331-00 – 01/07

flowserve.com

MX actuators

415 volts, three-phase, 50 Hz (-22˚F to 158˚F) (-30˚C to 70˚C)

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-05 15 6 1.2 2.6 0.11 0.08 34 0.37 0.78 3.0

22 4 0.8 2.1 0.14 0.10 47 0.50 0.89 2.5

33 4 1.3 3.0 0.22 0.16 48 0.38 0.86 4.0

43 4 1.3 3.0 0.22 0.16 48 0.38 0.86 4.0

65 4 1.3 3.0 0.22 0.16 48 0.38 0.86 4.0

84 4 1.3 3.0 0.22 0.16 48 0.38 0.86 4.0

127 2 1.3 5.8 0.35 0.26 52 0.46 0.91 3.25

165 2 1.3 5.8 0.35 0.26 52 0.46 0.91 3.25

 MX-10 15 6 2.1 6.3 0.25 0.18 37 0.37 0.64 7.0

22 4 1.5 5.6 0.31 0.23 53 0.49 0.86 5.7

33 4 2.5 8.0 0.49 0.35 61 0.44 0.79 9.0

43 4 2.5 8.0 0.49 0.35 61 0.44 0.79 9.0

65 4 2.5 8.0 0.49 0.35 61 0.44 0.79 9.0

84 4 2.5 8.0 0.49 0.35 61 0.44 0.79 9.0

127 2 1.4 13.2 0.75 0.54 77 0.63 0.70 7.0

165 2 1.4 13.2 0.75 0.54 77 0.63 0.70 7.0

 MX-20 15 6 2.2 9.5 0.46 0.36 48 0.48 0.82 13.0

22 4 1.7 10.0 0.54 0.41 59 0.56 0.71 10.0

33 4 3.5 15.5 0.81 0.59 62 0.56 0.74 15.0

43 4 3.5 15.5 0.81 0.59 62 0.56 0.74 15.0

65 4 3.5 15.5 0.81 0.59 62 0.56 0.74 15.0

84 4 3.5 15.5 0.81 0.59 62 0.56 0.74 15.0

127 2 3.5 17.8 1.17 0.87 73 0.60 0.82 11.0

165 2 3.5 17.8 1.17 0.87 73 0.60 0.82 11.0

Note 1: Full load is defined as 20% of rated motor torque.
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MX actuators

415 volts, three-phase, 50 Hz (-22˚F to 158˚F) (-30˚C to 70˚C)

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-40 15 6 4.8 19.5 0.89 0.67 53 0.39 0.66 25.0

23 4 3.6 24.3 1.10 0.81 63 0.52 0.73 20.0

33 4 5.0 26.0 1.57 1.18 62 0.63 0.80 29.0

43 4 5.0 26.0 1.57 1.18 62 0.63 0.80 29.0

65 4 5.0 26.0 1.57 1.18 62 0.63 0.80 29.0

84 4 5.0 26.0 1.57 1.18 62 0.63 0.80 29.0

127 2 4.7 30.0 2.44 1.77 73 0.69 0.79 23.0

165 2 4.7 30.0 2.44 1.77 73 0.69 0.79 23.0

 MX-85 21 4 6.0 26.0 2.5 1.9 65 0.65 0.92 45.0

32 4 8.9 36.0 3.4 2.5 71 0.55 0.91 62.0

43 4 8.9 36.0 3.4 2.5 71 0.55 0.91 62.0

65 4 8.9 36.0 3.4 2.5 71 0.55 0.91 62.0

110 4 8.9 36.0 3.4 2.5 71 0.55 0.91 62.0

143 4 8.9 36.0 3.4 2.5 71 0.55 0.91 62.0

 MX-140 21 4 8.9 36.0 3.4 2.5 71 0.55 0.91 62.0

32 4 12.0 68.0 4.6 5.2 67 0.60 0.86 85.0

43 4 12.0 68.0 4.6 5.2 67 0.60 0.86 85.0

65 4 12.0 68.0 4.6 5.2 67 0.60 0.86 85.0

110 4 12.0 68.0 4.6 5.2 67 0.60 0.86 85.0

143 4 12.0 68.0 4.6 5.2 67 0.60 0.86 85.0

Note 1: Full load is defined as 20% of rated motor torque.
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Limitorque MX and L120 Performance Data FCD LMENPS2331-00 – 01/07

flowserve.com

MX actuators

460 volts, three-phase, 60 Hz (-22˚F to 158˚F) (-30˚C to 70˚C)

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-05 18 6 1.2 2.6 0.13 0.10 44 0.37 0.77 3.0

26 4 0.8 2.1 0.16 0.12 54 0.46 0.84 2.5

40 4 1.3 3.0 0.26 0.19 59 0.50 0.87 4.0

52 4 1.3 3.0 0.26 0.19 59 0.50 0.87 4.0

77 4 1.3 3.0 0.26 0.19 59 0.50 0.87 4.0

100 4 1.3 3.0 0.26 0.19 59 0.50 0.87 4.0

155 2 1.3 5.8 0.42 0.31 60 0.59 0.91 3.25

200 2 1.3 5.8 0.42 0.31 60 0.59 0.91 3.25

 MX-10 18 6 2.1 6.3 0.32 0.23 46 0.42 0.75 7.0

26 4 1.5 5.6 0.37 0.28 57 0.52 0.85 5.7

40 4 2.5 8.0 0.59 0.44 63 0.52 0.81 9.0

52 4 2.5 8.0 0.59 0.44 63 0.52 0.81 9.0

77 4 2.5 8.0 0.59 0.44 63 0.52 0.81 9.0

100 4 2.5 8.0 0.59 0.44 63 0.52 0.81 9.0

155 2 1.4 13.2 0.89 0.68 80 0.76 0.85 7.0

200 2 1.4 13.2 0.89 0.68 80 0.76 0.85 7.0

 MX-20 18 6 2.2 9.5 0.58 0.43 57 0.52 0.79 13.0

26 4 1.7 10.0 0.67 0.50 62 0.72 0.74 10.0

40 4 3.5 15.5 1.00 0.75 67 0.58 0.79 15.0

52 4 3.5 15.5 1.00 0.75 67 0.58 0.79 15.0

77 4 3.5 15.5 1.00 0.75 67 0.58 0.79 15.0

100 4 3.5 15.5 1.00 0.75 67 0.58 0.79 15.0

155 2 3.5 17.8 1.40 1.04 81 0.74 0.84 11.0

200 2 3.5 17.8 1.40 1.04 81 0.74 0.84 11.0

Note 1: Full load is defined as 20% of rated motor torque.
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MX actuators

460 volts, three-phase, 60 Hz (-22˚F to 158˚F) (-30˚C to 70˚C)

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-40 18 6 4.8 19.5 1.10 0.82 63 0.40 0.91 25.0

26 4 3.6 24.3 1.30 0.97 70 0.65 0.81 20.0

40 4 5.0 26.0 1.90 1.42 71 0.63 0.87 29.0

52 4 5.0 26.0 1.90 1.42 71 0.63 0.87 29.0

77 4 5.0 26.0 1.90 1.42 71 0.63 0.87 29.0

100 4 5.0 26.0 1.90 1.42 71 0.63 0.87 29.0

155 2 4.7 30.0 3.00 2.24 80 0.78 0.78 23.0

200 2 4.7 30.0 3.00 2.24 80 0.78 0.78 23.0

 MX-85 25 4 5.1 28.0 2.9 2.2 76 0.70 0.76 45.0

38 4 11.0 46.0 4.0 3.0 75 0.63 0.86 62.0

52 4 11.0 46.0 4.0 3.0 75 0.63 0.86 62.0

77 4 11.0 46.0 4.0 3.0 75 0.63 0.86 62.0

131 4 11.0 46.0 4.0 3.0 75 0.63 0.86 62.0

170 4 11.0 46.0 4.0 3.0 75 0.63 0.86 62.0

 MX-140 25 4 11.0 46.0 4.0 3.0 75 0.63 0.86 62.0

38 4 12.0 60.0 5.4 6.0 67 0.68 0.84 85.0

52 4 12.0 60.0 5.4 6.0 67 0.68 0.84 85.0

77 4 12.0 60.0 5.4 6.0 67 0.68 0.84 85.0

131 4 12.0 60.0 5.4 6.0 67 0.68 0.84 85.0

170 4 12.0 60.0 5.4 6.0 67 0.68 0.84 85.0

Note 1: Full load is defined as 20% of rated motor torque.
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Limitorque MX and L120 Performance Data FCD LMENPS2331-00 – 01/07

flowserve.com

MX actuators

575 volts, three-phase, 60 Hz (-22˚F to 158˚F) (-30˚C to 70˚C)

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-05 18 6 0.7 1.9 0.13 0.10 38 0.39 0.75 3.0

26 4 0.8 2.2 0.16 0.12 54 0.44 0.86 2.5

40 4 0.8 2.9 0.26 0.19 54 0.42 0.87 4.0

52 4 0.8 2.9 0.26 0.19 54 0.42 0.87 4.0

77 4 0.8 2.9 0.26 0.19 54 0.42 0.87 4.0

100 4 0.8 2.9 0.26 0.19 54 0.42 0.87 4.0

155 2 1.2 4.4 0.42 0.31 60 0.58 0.91 3.25

200 2 1.2 4.4 0.42 0.31 60 0.58 0.91 3.25

 MX-10 18 6 1.5 4.6 0.31 0.24 46 0.45 0.79 7.0

26 4 1.7 4.9 0.37 0.28 57 0.45 0.83 5.7

40 4 1.7 7.3 0.59 0.44 63 0.50 0.80 9.0

52 4 1.7 7.3 0.59 0.44 63 0.50 0.80 9.0

77 4 1.7 7.3 0.59 0.44 63 0.50 0.80 9.0

100 4 1.7 7.3 0.59 0.44 63 0.50 0.80 9.0

155 2 1.3 9.6 0.91 0.66 80 0.71 0.86 7.0

200 2 1.3 9.6 0.91 0.66 80 0.71 0.86 7.0

 MX-20 18 6 2.0 7.5 0.57 0.43 57 0.52 0.79 13.0

26 4 1.5 8.3 0.66 0.50 62 0.72 0.74 10.0

40 4 2.3 12.4 0.99 0.75 67 0.58 0.79 15.0

52 4 2.3 12.4 0.99 0.75 67 0.58 0.79 15.0

77 4 2.3 12.4 0.99 0.75 67 0.58 0.79 15.0

100 4 2.3 12.4 0.99 0.75 67 0.58 0.79 15.0

155 2 2.4 15.7 1.42 1.04 81 0.74 0.84 11.0

200 2 2.4 15.7 1.42 1.04 81 0.74 0.84 11.0

Note 1: Full load is defined as 20% of rated motor torque.

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 545 of 700



Limitorque MX and L120 Performance Data FCD LMENPS2331-00 – 01/07

20

MX actuators

575 volts, three-phase, 60 Hz (-22˚F to 158˚F) (-30˚C to 70˚C)

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-40 18 6 3.2 14.3 1.10 0.82 63 0.39 0.91 25.0

26 4 2.7 14.3 1.30 0.97 70 0.65 0.81 20.0

40 4 4.1 19.1 1.90 1.42 71 0.63 0.87 29.0

52 4 4.1 19.1 1.90 1.42 71 0.63 0.87 29.0

77 4 4.1 19.1 1.90 1.42 71 0.63 0.87 29.0

100 4 4.1 19.1 1.90 1.42 71 0.63 0.87 29.0

155 2 4.0 30.0 3.00 2.24 81 0.78 0.78 23.0

200 2 4.0 30.0 3.00 2.24 81 0.78 0.78 23.0

 MX-85 25 4 4.0 22.0 2.9 2.2 76 0.70 0.76 45.0

38 4 9.5 37.0 4.0 3.0 75 0.63 0.86 62.0

52 4 9.5 37.0 4.0 3.0 75 0.63 0.86 62.0

77 4 9.5 37.0 4.0 3.0 75 0.63 0.86 62.0

131 4 9.5 37.0 4.0 3.0 75 0.63 0.86 62.0

170 4 9.5 37.0 4.0 3.0 75 0.63 0.86 62.0

 MX-140 25 4 9.5 37.0 4.0 3.0 75 0.63 0.86 62.0

38 4 11.0 48.0 5.4 6.0 67 0.68 0.84 85.0

52 4 11.0 48.0 5.4 6.0 67 0.68 0.84 85.0

77 4 11.0 48.0 5.4 6.0 67 0.68 0.84 85.0

131 4 11.0 48.0 5.4 6.0 67 0.68 0.84 85.0

170 4 11.0 48.0 5.4 6.0 67 0.68 0.84 85.0

Note 1: Full load is defined as 20% of rated motor torque.
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MX actuators

Low-temperature applications (-58˚F to 122˚F) (-50˚C to 50˚C) 

380 volts, three-phase, 50 Hz

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

 MX-05 15 6 1.7 2.1 0.11 0.08 38 0.44 0.89 3.0

22 4 2.3 3.9 0.14 0.10 47 0.40 0.86 2.5

33 4 2.1 3.6 0.22 0.16 52 0.40 0.87 4.0

43 4 2.1 3.6 0.22 0.16 52 0.40 0.87 4.0

65 4 2.1 3.6 0.22 0.16 52 0.40 0.87 4.0

84 4 2.1 3.6 0.22 0.16 52 0.40 0.87 4.0

127 2 2.1 6.2 0.35 0.26 57 0.58 0.95 3.25

165 2 2.1 6.2 0.35 0.26 57 0.58 0.95 3.25

 

 MX-10 15 6 2.9 4.3 0.24 0.18 50 0.36 0.76 7.0

22 4 2.3 5.2 0.31 0.23 57 0.47 0.86 5.7

33 4 3.5 6.8 0.47 0.35 59 0.46 0.93 9.0

43 4 3.5 6.8 0.47 0.35 59 0.46 0.93 9.0

65 4 3.5 6.8 0.47 0.35 59 0.46 0.93 9.0

84 4 3.5 6.8 0.47 0.35 59 0.46 0.93 9.0

127 2 3.1 8.5 0.73 0.54 70 0.79 0.89 7.0

165 2 3.1 8.5 0.73 0.54 70 0.79 0.89 7.0

 MX-20 15 6 5.0 8.7 0.48 0.36 45 0.41 0.85 13.0

22 4 3.3 10.2 0.55 0.41 63 0.52 0.85 10.0

33 4 5.0 12.1 0.80 0.59 58 0.51 0.84 15.0

43 4 5.0 12.1 0.80 0.59 58 0.51 0.84 15.0

65 4 5.0 12.1 0.80 0.59 58 0.51 0.84 15.0

84 4 5.0 12.1 0.80 0.59 58 0.51 0.84 15.0

127 2 5.3 13.6 1.16 0.87 70 0.62 0.87 11.0

165 2 5.3 13.6 1.16 0.87 70 0.62 0.87 11.0

 

Note 1: Full load is defined as 20% of rated motor torque.
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MX actuators

Low-temperature applications (-58˚F to 122˚F) (-50˚C to 50˚C) 

380 volts, three-phase, 50 Hz

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-40 15 6 8.3 18.0 0.90 0.67 52 0.41 0.79 25.0

22 4 5.9 18.9 1.09 0.81 71 0.52 0.83 20.0

33 4 9.0 20.0 1.57 1.18 64 0.49 0.79 29.0

43 4 9.0 20.0 1.57 1.18 64 0.49 0.79 29.0

65 4 9.0 20.0 1.57 1.18 64 0.49 0.79 29.0

84 4 9.0 20.0 1.57 1.18 64 0.49 0.79 29.0

127 2 11.5 44.0 2.50 1.77 76 0.71 0.85 23.0

165 2 11.5 44.0 2.50 1.77 76 0.71 0.85 23.0

 MX-85 21 4 7.5 23.0 2.4 1.8 75 0.72 0.96 45.0

32 4 11.1 34.0 3.3 2.5 77 0.67 0.94 62.0

43 4 11.1 34.0 3.3 2.5 77 0.67 0.94 62.0

65 4 11.1 34.0 3.3 2.5 77 0.67 0.94 62.0

110 4 11.1 34.0 3.3 2.5 77 0.67 0.94 62.0

143 4 11.1 34.0 3.3 2.5 77 0.67 0.94 62.0

 MX-140 21 4 11.1 34.0 3.3 2.5 77 0.67 0.94 62.0

32 4 12.0 55.0 4.6 4.4 78 0.65 0.83 85.0

43 4 12.0 55.0 4.6 4.4 78 0.65 0.83 85.0

65 4 12.0 55.0 4.6 4.4 78 0.65 0.83 85.0

110 4 12.0 55.0 4.6 4.4 78 0.65 0.83 85.0

143 4 12.0 55.0 4.6 4.4 78 0.65 0.83 85.0

Note 1: Full load is defined as 20% of rated motor torque.
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MX actuators

Low-temperature applications (-58˚F to 122˚F) (-50˚C to 50˚C) 

380 volts, three-phase, 60 Hz

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-05 18 6 1.4 2.8 0.13 0.10 42 0.44 0.80 3.0

26 4 1.8 3.0 0.16 0.12 43 0.42 0.87 2.5

40 4 2.0 4.5 0.26 0.19 63 0.50 0.92 4.0

52 4 2.0 4.5 0.26 0.19 63 0.50 0.92 4.0

77 4 2.0 4.5 0.26 0.19 63 0.50 0.92 4.0

100 4 2.0 4.5 0.26 0.19 63 0.50 0.92 4.0

155 2 1.8 6.1 0.42 0.31 65 0.73 0.99 3.25

200 2 1.8 6.1 0.42 0.31 65 0.73 0.99 3.25

 MX-10 18 6 2.9 6.2 0.30 0.23 45 0.44 0.74 7.0

26 4 2.2 6.4 0.36 0.28 55 0.47 0.79 5.7

40 4 3.9 11.2 0.59 0.44 63 0.46 0.80 9.0

52 4 3.9 11.2 0.59 0.44 63 0.46 0.80 9.0

77 4 3.9 11.2 0.59 0.44 63 0.46 0.80 9.0

100 4 3.9 11.2 0.59 0.44 63 0.46 0.80 9.0

155 2 3.5 14.2 0.91 0.68 76 0.91 0.81 7.0

200 2 3.5 14.2 0.91 0.68 76 0.91 0.81 7.0

 MX-20 18 6 5.0 11.9 0.56 0.43 58 0.38 0.74 13.0

26 4 3.0 13.0 0.65 0.50 68 0.64 0.83 10.0

40 4 5.9 16.0 0.98 0.74 68 0.48 0.83 15.0

52 4 5.9 16.0 0.98 0.74 68 0.48 0.83 15.0

77 4 5.9 16.0 0.98 0.74 68 0.48 0.83 15.0

100 4 5.9 16.0 0.98 0.74 68 0.48 0.83 15.0

155 2 6.6 24.0 1.44 1.04 78 0.63 0.80 11.0

200 2 6.6 24.0 1.44 1.04 78 0.63 0.80 11.0

Note 1: Full load is defined as 20% of rated motor torque.
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MX actuators

Low-temperature applications (-58˚F to 122˚F) (-50˚C to 50˚C) 

380 volts, three-phase, 60 Hz

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-40 18 6 11.0 21.0 1.10 0.82 61 0.39 0.73 25.0

26 4 6.7 22.0 1.30 0.97 74 0.57 0.73 20.0

40 4 10.1 30.4 1.90 1.42 69 0.52 0.78 29.0

52 4 10.1 30.4 1.90 1.42 69 0.52 0.78 29.0

77 4 10.1 30.4 1.90 1.42 69 0.52 0.78 29.0

100 4 10.1 30.4 1.90 1.42 69 0.52 0.78 29.0

155 2 12.1 48.8 3.00 2.24 80 0.75 0.85 23.0

200 2 12.1 48.8 3.00 2.24 80 0.75 0.85 23.0

 MX-85 Not Applicable

 MX-1402 21 4 10.0 33.0 3.90 2.90 80 0.72 0.86 62.0

32 4 12.0 48.0 5.40 5.50 73 0.72 0.95 85.0

43 4 12.0 48.0 5.40 5.50 73 0.72 0.95 85.0

65 4 12.0 48.0 5.40 5.50 73 0.72 0.95 85.0

110 4 12.0 48.0 5.40 5.50 73 0.72 0.95 85.0

143 4 12.0 48.0 5.40 5.50 73 0.72 0.95 85.0

Note 1: Full load is defined as 20% of rated motor torque.

Note 2: Available in range from -35°C to 50°C.
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MX actuators

Low-temperature applications (-58˚F to 122˚F) (-50˚C to 50˚C) 

400 volts, three-phase, 50 Hz 

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-05 15 6 1.8 2.6 0.11 0.08 38 0.44 0.89 3.0

22 4 1.2 2.1 0.14 0.10 47 0.40 0.86 2.5

33 4 2.0 3.0 0.22 0.16 52 0.40 0.87 4.0

43 4 2.0 3.0 0.22 0.16 52 0.40 0.87 4.0

65 4 2.0 3.0 0.22 0.16 52 0.40 0.87 4.0

84 4 2.0 3.0 0.22 0.16 52 0.40 0.87 4.0

127 2 2.0 5.8 0.35 0.26 57 0.58 0.95 3.25

165 2 2.0 5.8 0.35 0.26 57 0.58 0.95 3.25

 MX-10 15 6 3.2 6.3 0.24 0.18 50 0.36 0.76 7.0

22 4 2.3 5.6 0.31 0.23 57 0.47 0.86 5.7

33 4 3.8 8.0 0.47 0.35 59 0.46 0.93 9.0

43 4 3.8 8.0 0.47 0.35 59 0.46 0.93 9.0

65 4 3.8 8.0 0.47 0.35 59 0.46 0.93 9.0

84 4 3.8 8.0 0.47 0.35 59 0.46 0.93 9.0

127 2 2.9 13.2 0.73 0.54 70 0.79 0.89 7.0

165 2 2.9 13.2 0.73 0.54 70 0.79 0.89 7.0

 MX-20 15 6 3.3 9.5 0.48 0.36 45 0.41 0.85 13.0

22 4 2.6 10.5 0.55 0.41 63 0.52 0.85 10.0

33 4 5.5 15.5 0.80 0.59 58 0.51 0.84 15.0

43 4 5.5 15.5 0.80 0.59 58 0.51 0.84 15.0

65 4 5.5 15.5 0.80 0.59 58 0.51 0.84 15.0

84 4 5.5 15.5 0.80 0.59 58 0.51 0.84 15.0

127 2 5.5 17.8 1.16 0.87 70 0.62 0.87 11.0

165 2 5.5 17.8 1.16 0.87 70 0.62 0.87 11.0

Note 1: Full load is defined as 20% of rated motor torque.
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MX actuators

Low-temperature applications (-58˚F to 122˚F) (-50˚C to 50˚C) 

400 volts, three-phase, 50 Hz

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-40 15 6 7.2 14.5 0.90 0.67 52 0.41 0.79 25.0

22 4 5.4 24.3 1.09 0.81 71 0.52 0.83 20.0

33 4 7.5 26.0 1.57 1.18 64 0.49 0.79 29.0

43 4 7.5 26.0 1.57 1.18 64 0.49 0.79 29.0

65 4 7.5 26.0 1.57 1.18 64 0.49 0.79 29.0

84 4 7.5 26.0 1.57 1.18 64 0.49 0.79 29.0

127 2 8.7 30.0 2.50 1.77 76 0.71 0.85 23.0

165 2 8.7 30.0 2.50 1.77 76 0.71 0.85 23.0

 MX-85 21 4 8.1 24.0 2.4 1.8 69 0.67 0.95 45.0

32 4 11.5 36.0 3.4 2.5 73 0.61 0.90 62.0

43 4 11.5 36.0 3.4 2.5 73 0.61 0.90 62.0

65 4 11.5 36.0 3.4 2.5 73 0.61 0.90 62.0

110 4 11.5 36.0 3.4 2.5 73 0.61 0.90 62.0

143 4 11.5 36.0 3.4 2.5 73 0.61 0.90 62.0

 MX-140 21 4 11.5 36.0 3.4 2.5 73 0.61 0.90 62.0

32 4 12.0 60.0 4.6 4.6 75 0.60 0.84 85.0

43 4 12.0 60.0 4.6 4.6 75 0.60 0.84 85.0

65 4 12.0 60.0 4.6 4.6 75 0.60 0.84 85.0

110 4 12.0 60.0 4.6 4.6 75 0.60 0.84 85.0

143 4 12.0 60.0 4.6 4.6 75 0.60 0.84 85.0

Note 1: Full load is defined as 20% of rated motor torque.

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 552 of 700



27

Limitorque MX and L120 Performance Data FCD LMENPS2331-00 – 01/07

flowserve.com

MX actuators

Low-temperature applications (-58˚F to 122˚F) (-50˚C to 50˚C) 

415 volts, three-phase, 50 Hz

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-05 15 6 1.8 2.6 0.11 0.08 34 0.37 0.78 3.0

22 4 1.2 2.1 0.14 0.10 47 0.50 0.89 2.5

33 4 2.0 3.0 0.22 0.16 48 0.38 0.86 4.0

43 4 2.0 3.0 0.22 0.16 48 0.38 0.86 4.0

65 4 2.0 3.0 0.22 0.16 48 0.38 0.86 4.0

84 4 2.0 3.0 0.22 0.16 48 0.38 0.86 4.0

127 2 2.0 5.8 0.35 0.26 52 0.46 0.91 3.25

165 2 2.0 5.8 0.35 0.26 52 0.46 0.91 3.25

 MX-10 15 6 3.2 6.3 0.25 0.18 37 0.37 0.64 7.0

22 4 2.3 5.6 0.31 0.23 53 0.49 0.86 5.7

33 4 3.8 8.0 0.49 0.35 61 0.44 0.79 9.0

43 4 3.8 8.0 0.49 0.35 61 0.44 0.79 9.0

65 4 3.8 8.0 0.49 0.35 61 0.44 0.79 9.0

84 4 3.8 8.0 0.49 0.35 61 0.44 0.79 9.0

127 2 2.9 13.2 0.75 0.54 77 0.63 0.70 7.0

165 2 2.9 13.2 0.75 0.54 77 0.63 0.70 7.0

 MX-20 15 6 3.3 9.5 0.46 0.36 48 0.48 0.82 13.0

22 4 2.6 10.0 0.54 0.41 59 0.56 0.71 10.0

33 4 5.5 15.5 0.81 0.59 62 0.56 0.74 15.0

43 4 5.5 15.5 0.81 0.59 62 0.56 0.74 15.0

65 4 5.5 15.5 0.81 0.59 62 0.56 0.74 15.0

84 4 5.5 15.5 0.81 0.59 62 0.56 0.74 15.0

127 2 5.5 17.8 1.17 0.87 73 0.60 0.82 11.0

165 2 5.5 17.8 1.17 0.87 73 0.60 0.82 11.0

Note 1: Full load is defined as 20% of rated motor torque.
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MX actuators

Low-temperature applications (-58˚F to 122˚F) (-50˚C to 50˚C) 

415 volts, three-phase, 50 Hz

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-40 15 6 7.2 19.5 0.89 0.67 53 0.39 0.66 25.0

23 4 5.4 24.3 1.10 0.81 63 0.52 0.73 20.0

33 4 7.5 26.0 1.57 1.18 62 0.63 0.80 29.0

43 4 7.5 26.0 1.57 1.18 62 0.63 0.80 29.0

65 4 7.5 26.0 1.57 1.18 62 0.63 0.80 29.0

84 4 7.5 26.0 1.57 1.18 62 0.63 0.80 29.0

127 2 8.7 30.0 2.44 1.77 73 0.69 0.79 23.0

165 2 8.7 30.0 2.44 1.77 73 0.69 0.79 23.0

 MX-85 21 4 9.0 26.0 2.5 1.9 65 0.65 0.92 45.0

32 4 12.0 36.0 3.4 2.5 71 0.55 0.91 62.0

43 4 12.0 36.0 3.4 2.5 71 0.55 0.91 62.0

65 4 12.0 36.0 3.4 2.5 71 0.55 0.91 62.0

110 4 12.0 36.0 3.4 2.5 71 0.55 0.91 62.0

143 4 12.0 36.0 3.4 2.5 71 0.55 0.91 62.0

 MX-140 21 4 12.0 36.0 3.4 2.5 71 0.55 0.91 62.0

32 4 12.0 68.0 4.6 5.2 67 0.60 0.86 85.0

43 4 12.0 68.0 4.6 5.2 67 0.60 0.86 85.0

65 4 12.0 68.0 4.6 5.2 67 0.60 0.86 85.0

110 4 12.0 68.0 4.6 5.2 67 0.60 0.86 85.0

143 4 12.0 68.0 4.6 5.2 67 0.60 0.86 85.0

Note 1: Full load is defined as 20% of rated motor torque.
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MX actuators

Low-temperature applications (-58˚F to 122˚F) (-50˚C to 50˚C) 

460 volts, three-phase, 60 Hz

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-05 18 6 1.8 2.6 0.13 0.10 44 0.37 0.77 3.0

26 4 1.2 2.1 0.16 0.12 54 0.46 0.84 2.5

40 4 2.0 3.0 0.26 0.19 59 0.50 0.87 4.0

52 4 2.0 3.0 0.26 0.19 59 0.50 0.87 4.0

77 4 2.0 3.0 0.26 0.19 59 0.50 0.87 4.0

100 4 2.0 3.0 0.26 0.19 59 0.50 0.87 4.0

155 2 2.0 5.8 0.42 0.31 60 0.59 0.91 3.25

200 2 2.0 5.8 0.42 0.31 60 0.59 0.91 3.25

 MX-10 18 6 3.2 6.3 0.32 0.23 46 0.42 0.75 7.0

26 4 2.3 5.6 0.37 0.28 57 0.52 0.85 5.7

40 4 3.8 8.0 0.59 0.44 63 0.52 0.81 9.0

52 4 3.8 8.0 0.59 0.44 63 0.52 0.81 9.0

77 4 3.8 8.0 0.59 0.44 63 0.52 0.81 9.0

100 4 3.8 8.0 0.59 0.44 63 0.52 0.81 9.0

155 2 2.9 13.2 0.89 0.68 80 0.76 0.85 7.0

200 2 2.9 13.2 0.89 0.68 80 0.76 0.85 7.0

 MX-20 18 6 3.3 9.5 0.58 0.43 57 0.52 0.79 13.0

26 4 2.6 10.0 0.67 0.50 62 0.72 0.74 10.0

40 4 5.5 15.5 1.00 0.75 67 0.58 0.79 15.0

52 4 5.5 15.5 1.00 0.75 67 0.58 0.79 15.0

77 4 5.5 15.5 1.00 0.75 67 0.58 0.79 15.0

100 4 5.5 15.5 1.00 0.75 67 0.58 0.79 15.0

155 2 5.5 17.8 1.40 1.04 81 0.74 0.84 11.0

200 2 5.5 17.8 1.40 1.04 81 0.74 0.84 11.0

Note 1: Full load is defined as 20% of rated motor torque.
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MX actuators

Low-temperature applications (-58˚F to 122˚F) (-50˚C to 50˚C) 

460 volts, three-phase, 60 Hz

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

 MX-40 18 6 7.2 19.5 1.10 0.82 63 0.40 0.91 25.0

26 4 5.4 24.3 1.30 0.97 70 0.65 0.81 20.0

40 4 7.5 26.0 1.90 1.42 71 0.63 0.87 29.0

52 4 7.5 26.0 1.90 1.42 71 0.63 0.87 29.0

77 4 7.5 26.0 1.90 1.42 71 0.63 0.87 29.0

100 4 7.5 26.0 1.90 1.42 71 0.63 0.87 29.0

155 2 8.7 30.0 3.00 2.24 80 0.78 0.78 23.0

200 2 8.7 30.0 3.00 2.24 80 0.78 0.78 23.0

 MX-85 25 4 7.7 28 2.9 2.2 76 0.70 0.76 45.0

38 4 12.0 39 4.0 3.0 75 0.63 0.86 62.0

52 4 12.0 39 4.0 3.0 75 0.63 0.86 62.0

77 4 12.0 39 4.0 3.0 75 0.63 0.86 62.0

131 4 12.0 39 4.0 3.0 75 0.63 0.86 62.0

170 4 12.0 39 4.0 3.0 75 0.63 0.86 62.0

 MX-140 25 4 12.0 39 4.0 3.0 75 0.63 0.86 62.0

38 4 12.0 60 5.4 6.0 67 0.68 0.84 85.0

52 4 12.0 60 5.4 6.0 67 0.68 0.84 85.0

77 4 12.0 60 5.4 6.0 67 0.68 0.84 85.0

131 4 12.0 60 5.4 6.0 67 0.68 0.84 85.0

170 4 12.0 60 5.4 6.0 67 0.68 0.84 85.0

Note 1: Full load is defined as 20% of rated motor torque.
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MX actuators

Low-temperature applications (-58˚F to 122˚F) (-50˚C to 50˚C) 

575 volts, three-phase, 60 Hz

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-05 18 6 1.1 1.9 0.13 0.10 38 0.39 0.75 3.0

26 4 1.2 2.2 0.16 0.12 54 0.44 0.86 2.5

40 4 1.2 2.9 0.26 0.19 54 0.42 0.87 4.0

52 4 1.2 2.9 0.26 0.19 54 0.42 0.87 4.0

77 4 1.2 2.9 0.26 0.19 54 0.42 0.87 4.0

100 4 1.2 2.9 0.26 0.19 54 0.42 0.87 4.0

155 2 1.8 4.4 0.42 0.31 60 0.58 0.91 3.25

200 2 1.2 4.4 0.42 0.31 60 0.58 0.91 3.25

 MX-10 18 6 2.3 4.6 0.31 0.24 46 0.45 0.79 7.0

26 4 2.6 4.9 0.37 0.28 57 0.45 0.83 5.7

40 4 2.6 7.3 0.59 0.44 63 0.50 0.80 9.0

52 4 2.6 7.3 0.59 0.44 63 0.50 0.80 9.0

77 4 2.6 7.3 0.59 0.44 63 0.50 0.80 9.0

100 4 2.6 7.3 0.59 0.44 63 0.50 0.80 9.0

155 2 2.6 9.6 0.91 0.66 80 0.71 0.86 7.0

200 2 2.6 9.6 0.91 0.66 80 0.71 0.86 7.0

 MX-20 18 6 3.0 7.5 0.57 0.43 57 0.52 0.79 13.0

26 4 2.3 8.3 0.66 0.50 62 0.72 0.74 10.0

40 4 3.5 12.4 0.99 0.75 67 0.58 0.79 15.0

52 4 3.5 12.4 0.99 0.75 67 0.58 0.79 15.0

77 4 3.5 12.4 0.99 0.75 67 0.58 0.79 15.0

100 4 3.5 12.4 0.99 0.75 67 0.58 0.79 15.0

155 2 4.0 15.7 1.42 1.04 81 0.74 0.84 11.0

200 2 4.0 15.7 1.42 1.04 81 0.74 0.84 11.0

Note 1: Full load is defined as 20% of rated motor torque.
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MX actuators

Low-temperature applications (-58˚F to 122˚F) (-50˚C to 50˚C) 

575 volts, three-phase, 60 Hz

Actuator 

Model

Actuator 

Speed 

(RPM) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor 

at Full 

Load1

Power 

Factor at 

Locked 

Rotor

Torque 

(ft-lb)(hp) (kW)

MX-40 18 6 4.8 14.3 1.10 0.82 63 0.39 0.91 25.0

26 4 4.2 14.3 1.30 0.97 70 0.65 0.81 20.0

40 4 6.5 19.1 1.90 1.42 71 0.63 0.87 29.0

52 4 6.5 19.1 1.90 1.42 71 0.63 0.87 29.0

77 4 6.5 19.1 1.90 1.42 71 0.63 0.87 29.0

100 4 6.5 19.1 1.90 1.42 71 0.63 0.87 29.0

155 2 7.5 30.0 3.00 2.24 81 0.78 0.78 23.0

200 2 7.5 30.0 3.00 2.24 81 0.78 0.78 23.0

 MX-85 25 4 6.0 22.0 2.9 2.2 76 0.70 0.76 45.0

38 4 9.1 31.0 4.0 3.0 75 0.63 0.86 62.0

52 4 9.1 31.0 4.0 3.0 75 0.63 0.86 62.0

77 4 9.1 31.0 4.0 3.0 75 0.63 0.86 62.0

131 4 9.1 31.0 4.0 3.0 75 0.63 0.86 62.0

170 4 9.1 31.0 4.0 3.0 75 0.63 0.86 62.0

 MX-140 25 4 9.1 31.0 4.0 3.0 75 0.63 0.86 62.0

38 4 12.0 48.0 5.4 6.0 67 0.68 0.84 85.0

52 4 12.0 48.0 5.4 6.0 67 0.68 0.84 85.0

77 4 12.0 48.0 5.4 6.0 67 0.68 0.84 85.0

131 4 12.0 48.0 5.4 6.0 67 0.68 0.84 85.0

170 4 12.0 48.0 5.4 6.0 67 0.68 0.84 85.0

Note 1: Full load is defined as 20% of rated motor torque.
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L120 actuators

208 volts, three-phase, 60 Hz

Actuator 

Model

Motor  

Size 

(ft-lb) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor  

at Full 

Load1

Power 

Factor at 

Locked 

Rotor(hp) (kW)

L120-10 3 4 3.8 11.1 0.19 0.14 36 0.47 0.87

5 8 4.4 10.0 0.17 0.13 31 0.30 0.58

5 4 3.8 12.2 0.33 0.24 51 0.40 0.89

5 2 3.6 24.3 0.67 0.50 64 0.68 0.85

7.5 4 3.8 17.0 0.50 0.37 62 0.50 0.86

7.5 2 5.3 29.0 1.0 0.75 74 0.61 0.86

 L120-20 7.5 4 3.8 17.0 0.5 0.37 62 0.50 0.86

7.5 2 5.3 29.0 1.0 0.75 74 0.61 0.86

10 8 6.6 14.4 0.32 0.24 39 0.34 0.58

10 4 5.1 27.0 0.67 0.50 69 0.43 0.83

10 2 7.3 38.0 1.35 1.00 73 0.58 0.85

15 4 6.9 33.2 1.0 0.75 69 0.49 0.83

15 2 10.0 60.0 2.0 1.5 75 0.60 0.85

 L120-40 15 4 6.9 33.2 1.0 0.75 69 0.49 0.83

15 2 10.0 60.0 2.0 1.5 75 0.60 0.85

25 4 10.0 44.0 1.6 1.2 75 0.60 0.85

25 2 10.4 71.0 3.2 2.4 79 0.76 0.85

 L120-85 25 4 8.8 56.0 1.64 1.2 73 0.53 0.72

25 2 11.6 80.0 3.30 2.5 85 0.79 0.85

40 4 13.2 84.0 2.60 1.94 80 0.66 0.79

40 2 18.0 135.0 5.30 3.95 84 0.76 0.74

60 4 20.0 144.0 4.0 2.98 75 0.56 0.76

60 2 22.5 219.8 8.0 6.0 93 0.80 0.76

 L120-190 60 4 20.0 144.0 4.0 2.98 75 0.56 0.76

60 2 22.5 219.8 8.0 6.0 93 0.80 0.76

80 4 17.7 132.7 5.2 3.9 87 0.69 0.77

80 2 29.6 230.0 10.7 8.0 92 0.81 0.77

L120-420 100 4 21.2 166.0 6.49 4.84 89 0.72 0.80

100 2 37.6 321.0 13.0 9.7 87 0.83 0.74

150 4 42.9 286.0 9.9 7.4 82 0.62 0.70

150 2 54.4 436.0 19.4 14.5 88 0.85 0.74

Note 1: Full load is defined as 20% of rated motor torque. For 40% of rated motor torque please consult factory.
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L120 actuators

230 volts, three-phase, 60 Hz

Actuator 

Model

Motor  

Size 

(ft-lb) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor  

at Full 

Load1

Power 

Factor at 

Locked 

Rotor(hp) (kW)

 L120-10 3 4 3.4 10.0 0.19 0.14 36 0.47 0.87

5 8 4.0 9.0 0.17 0.13 31 0.30 0.58

5 4 3.4 11.0 0.33 0.24 51 0.40 0.89

5 2 3.2 22.0 0.67 0.50 64 0.68 0.85

7.5 4 3.4 15.0 0.50 0.37 62 0.50 0.86

7.5 2 4.8 26.0 1.00 0.75 74 0.61 0.86

 L120-20 7.5 4 3.4 15.0 0.5 0.37 62 0.50 0.86

7.5 2 4.8 26.0 1.0 0.75 74 0.61 0.86

10 8 6.0 13.0 0.32 0.24 39 0.34 0.58

10 4 4.6 24.0 0.67 0.5 69 0.43 0.83

10 2 6.6 34.0 1.35 1.0 73 0.58 0.85

15 4 6.2 30.0 1.00 0.75 69 0.49 0.83

15 2 9.0 54.0 2.00 1.50 75 0.60 0.85

 L120-40 15 4 6.2 28 1.00 0.75 69 0.49 0.83

15 2 9.0 50 2.00 1.50 75 0.60 0.85

25 4 9.0 40 1.60 1.20 75 0.60 0.85

25 2 12.0 60 3.20 2.40 79 0.76 0.85

 L120-85 25 4 8.2 61.0 1.64 1.2 73 0.53 0.72

25 2 9.1 68.3 3.30 2.5 85 0.79 0.85

40 4 11.8 76.0 2.60 1.94 80 0.66 0.79

40 2 16.0 122.0 5.30 3.95 84 0.76 0.74

60 4 18.0 120.0 4.0 2.98 75 0.56 0.76

60 2 20.4 218.0 8.0 6.0 93 0.80 0.76

 L120-190 60 4 18.0 218.0 4.0 2.98 75 0.56 0.76

60 2 20.4 218.0 8.0 6.0 93 0.80 0.76

80 4 16.0 120.0 5.2 3.9 87 0.69 0.77

80 2 26.8 272.0 10.7 8.0 92 0.81 0.77

L120-420 100 4 19.4 150.0 6.6 4.9 89 0.72 0.80

100 2 34.0 290.0 13.0 9.7 87 0.83 0.74

150 4 39.0 260.0 9.9 7.4 82 0.62 0.70

150 2 49.2 394.0 19.4 14.5 88 0.85 0.74

Note 1: Full load is defined as 20% of rated motor torque. For 40% of rated motor torque please consult factory.
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L120 actuators

416 volts, three-phase, 60 Hz

Actuator 

Model

Motor  

Size 

(ft-lb) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor  

at Full 

Load1

Power 

Factor at 

Locked 

Rotor(hp) (kW)

 L120-10 3 4 1.9 5.5 0.19 0.14 36 0.47 0.87

5 8 2.2 5.0 0.17 0.13 31 0.30 0.58

5 4 1.9 6.1 0.33 0.24 51 0.40 0.89

5 2 1.8 12.2 0.67 0.50 64 0.68 0.85

7.5 4 1.9 8.5 0.50 0.37 62 0.50 0.86

7.5 2 2.7 14.5 1.00 0.75 74 0.61 0.86

 L120-20 7.5 4 1.9 8.5 0.5 0.37 62 0.50 0.86

7.5 2 2.7 14.5 1.0 0.75 74 0.61 0.86

10 8 3.3 7.2 0.32 0.24 39 0.34 0.58

10 4 2.5 13.5 0.67 0.50 69 0.43 0.83

10 2 3.6 19.0 1.35 1.00 73 0.58 0.85

15 4 3.5 16.6 1.00 0.75 69 0.49 0.83

15 2 5.0 30.0 2.00 1.5 75 0.60 0.85

 L120-40 15 4 3.5 16.6 1.00 0.75 69 0.49 0.83

15 2 5.0 30.0 2.00 1.5 75 0.60 0.85

25 4 5.0 22.0 1.6 1.2 75 0.60 0.85

25 2 5.2 35.5 3.20 2.4 79 0.76 0.85

 L120-85 25 4 4.4 28.0 1.64 1.2 73 0.53 0.72

25 2 5.8 40.0 3.30 2.5 85 0.79 0.85

40 4 6.6 42.0 2.60 1.94 80 0.66 0.79

40 2 9.0 67.5 5.30 3.95 84 0.76 0.74

60 4 10.0 72.0 4.0 2.98 75 0.56 0.76

60 2 11.2 109.9 8.0 6.0 93 0.80 0.76

 L120-190 60 4 9.9 72.0 4.0 2.98 75 0.56 0.76

60 2 11.2 109.9 8.0 6.0 93 0.80 0.76

80 4 8.8 66.3 5.2 3.9 87 0.69 0.77

80 2 19.8 150.0 10.7 8.0 92 0.81 0.77

L120-420 100 4 10.6 83.0 6.49 4.84 89 0.72 0.80

100 2 18.8 160.5 13.0 9.7 87 0.83 0.74

150 4 21.5 143.0 9.9 7.4 82 0.62 0.70

150 2 27.2 218.0 19.4 14.5 88 0.85 0.74

Note 1: Full load is defined as 20% of rated motor torque. For 40% of rated motor torque please consult factory.
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L120 actuators

460 volts, three-phase, 60 Hz

Actuator 

Model

Motor  

Size 

(ft-lb) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor  

at Full 

Load1

Power 

Factor at 

Locked 

Rotor(hp) (kW)

L120-10 3 4 1.7 5.0 0.19 0.14 36 0.47 0.87

5 8 2.0 4.5 0.17 0.13 31 0.30 0.58

5 4 1.7 5.5 0.33 0.24 51 0.40 0.89

5 2 1.6 11.0 0.67 0.50 64 0.68 0.85

7.5 4 1.7 7.5 0.50 0.37 62 0.50 0.86

7.5 2 2.4 13.0 1.0 0.75 74 0.61 0.86

 L120-20 7.5 4 1.7 7.5 0.50 0.37 62 0.50 0.86

7.5 2 2.4 13.0 1.0 0.75 74 0.61 0.86

10 8 3.0 6.5 0.32 0.24 39 0.34 0.58

10 4 2.3 12.0 0.67 0.50 69 0.43 0.83

10 2 3.3 17.0 1.35 1.0 73 0.58 0.85

15 4 3.1 15.0 1.0 0.75 69 0.49 0.83

15 2 4.5 27.0 2.0 1.5 75 0.60 0.85

 L120-40 15 4 3.1 15.0 1.00 0.75 69 0.49 0.83

15 2 4.5 27.0 2.00 1.5 75 0.60 0.85

25 4 4.5 20.0 1.6 1.2 75 0.60 0.85

25 2 6.0 30.0 3.20 2.4 79 0.76 0.85

 L120-85 25 4 4.1 30.5 1.64 1.2 73 0.53 0.72

25 2 4.55 34.2 3.3 2.5 85 0.79 0.85

40 4 5.9 38.0 2.60 1.94 80 0.66 0.79

40 2 8.0 61.0 5.30 3.95 84 0.76 0.74

60 4 9.0 60.0 4.0 2.98 75 0.56 0.76

60 2 10.2 109.0 8.0 6.0 93 0.80 0.76

 L120-190 60 4 9.0 60.0 4.0 2.98 75 0.56 0.76

60 2 10.2 109.0 8.0 6.0 93 0.80 0.76

80 4 8.0 6.0 5.2 3.9 87 0.69 0.77

80 2 13.4 136.0 10.7 8.0 92 0.81 0.77

 L120-420 100 4 9.7 75.0 6.6 4.9 89 0.72 0.80

100 2 17.0 145.0 13.0 9.7 87 0.83 0.74

150 4 19.5 130.0 9.9 7.4 82 0.62 0.70

150 2 24.6 197.0 19.4 14.5 88 0.85 0.74

Note 1: Full load is defined as 20% of rated motor torque. For 40% of rated motor torque please consult factory.
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L120 actuators

575 volts, three-phase, 60 Hz

Actuator 

Model

Motor  

Size 

(ft-lb) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor  

at Full 

Load1

Power 

Factor at 

Locked 

Rotor(hp) (kW)

 L120-10 3 4 1.4 4.0 0.19 0.14 36 0.47 0.87

5 8 1.6 3.6 0.17 0.13 31 0.30 0.58

5 4 1.4 4.4 0.33 0.24 51 0.40 0.89

5 2 1.3 8.8 0.67 0.50 64 0.68 0.85

7.5 4 1.4 6.0 0.5 0.37 62 0.50 0.86

7.5 2 1.9 10.4 1.0 0.75 74 0.61 0.86

 L120-20 7.5 4 1.4 6.0 0.50 0.37 62 0.50 0.86

7.5 2 1.9 10.4 1.0 0.75 74 0.61 0.86

10 8 2.4 5.2 0.32 0.24 39 0.34 0.58

10 4 1.9 10.4 0.67 0.50 69 0.43 0.83

10 2 2.6 13.6 1.35 1.0 73 0.58 0.85

15 4 2.5 12.0 1.0 0.75 69 0.49 0.83

15 2 3.5 21.6 2.0 1.5 75 0.60 0.85

 L120-40 15 4 2.5 12.0 1.0 0.75 69 0.49 0.83

15 2 3.5 21.6 2.0 1.5 75 0.60 0.85

25 4 3.6 16.0 1.6 1.20 75 0.60 0.85

25 2 4.8 24.0 3.2 2.4 79 0.76 0.85

 L120-85 25 4 3.6 22.8 1.64 1.2 67 0.58 0.72

25 2 3.6 27.3 3.3 2.5 87 0.81 0.81

40 4 4.7 30.4 2.60 1.94 80 0.66 0.79

40 2 6.4 48.8 5.30 3.95 84 0.76 0.74

60 4 7.2 52.0 4.0 2.98 75 0.56 0.76

60 2 8.2 87.2 8.0 6.0 93 0.80 0.76

 L120-190 60 4 7.2 52.0 4.0 2.98 75 0.56 0.76

60 2 8.2 87.2 8.0 6.0 93 0.80 0.76

80 4 6.4 41.0 5.2 3.9 87 0.69 0.77

80 2 10.7 109.0 10.7 8.0 92 0.81 0.77

L120-420 100 4 7.7 61.8 6.5 4.85 89 0.72 0.80

100 2 13.6 116.0 13.0 9.70 87 0.83 0.74

150 4 16.0 104.0 9.9 7.40 82 0.62 0.70

150 2 19.7 158.0 19.4 14.5 88 0.85 0.74

Note 1: Full load is defined as 20% of rated motor torque. For 40% of rated motor torque please consult factory.
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L120 actuators

380 volts, three-phase, 50 Hz

Actuator 

Model

Motor  

Size 

(ft-lb) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor  

at Full 

Load1

Power 

Factor at 

Locked 

Rotor(hp) (kW)

L120-10 3 4 1.7 5.0 0.16 0.11 40 0.50 0.86

5 8 2.0 4.0 0.14 0.10 25 0.31 0.57

5 4 1.7 5.0 0.27 0.20 40 0.53 0.89

5 2 1.5 10.0 0.55 0.41 64 0.68 0.88

7.5 4 1.5 6.0 0.40 0.30 58 0.57 0.86

7.5 2 2.1 13.0 0.80 0.60 72 0.70 0.86

 L120-20 7.5 4 1.5 6.0 0.40 0.30 58 0.57 0.86

7.5 2 2.1 13.0 0.80 0.60 72 0.70 0.86

10 8 2.5 6.5 0.28 0.20 40 0.35 0.58

10 4 2.3 9.0 0.55 0.41 65 0.45 0.86

10 2 3.3 17.0 1.1 0.80 63 0.60 0.87

15 4 2.7 14.0 0.80 0.60 64 0.48 0.83

15 2 4.0 25.0 1.6 1.2 73 0.66 0.86

 L120-40 15 4 2.7 14.0 0.80 0.60 64 0.48 0.83

15 2 4.0 25.0 1.6 1.2 73 0.66 0.86

25 4 4.5 19.0 1.3 1.0 73 0.66 0.86

25 2 6.0 27.0 2.7 2.0 77 0.66 0.86

 L120-85 25 4 4.1 30.5 1.4 1.1 61 0.53 0.72

25 2 4.6 34.1 2.7 2.0 71 0.79 0.85

40 4 5.9 38.0 2.2 1.64 75 0.58 0.83

40 2 8.0 61.0 4.4 3.28 83 0.89 0.75

60 4 9.0 60.0 3.3 2.46 73 0.58 0.79

60 2 10.4 96.0 6.6 5.0 91 0.82 0.79

 L120-190 60 4 9.0 60.0 3.3 2.46 73 0.58 0.79

60 2 10.4 96.0 6.6 5.0 91 0.82 0.79

80 4 8.2 47.0 4.3 3.21 87 0.69 0.75

80 2 13.3 120.0 8.8 6.6 92 0.83 0.81

L120-420 100 4 9.8 68.0 5.4 4.0 87 0.73 0.75

100 2 16.9 133.0 10.7 8.0 86 0.84 0.73

150 4 19.5 130.0 8.3 6.2 80 0.61 0.71

150 2 24.6 197.0 16.2 12.1 85 0.85 0.79

Note 1: Full load is defined as 20% of rated motor torque. For 40% of rated motor torque please consult factory.
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L120 actuators

400 volts, three-phase, 50 Hz

Actuator 

Model

Motor  

Size 

(ft-lb) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor  

at Full 

Load1

Power 

Factor at 

Locked 

Rotor(hp) (kW)

L120-10 3 4 1.4 4.4 0.16 0.11 36 0.52 0.86

5 8 1.9 4.5 0.14 0.10 23 0.29 0.58

5 4 2.0 6.0 0.27 0.20 35 0.48 0.89

5 2 1.6 10.0 0.55 0.41 61 0.64 0.88

7.5 4 1.8 6.0 0.44 0.30 54 0.52 0.86

7.5 2 2.4 13.0 0.80 0.60 69 0.57 0.86

 L120-20 7.5 4 1.8 6.0 0.40 0.30 54 0.52 0.86

7.5 2 2.4 13.0 0.80 0.60 69 0.57 0.86

10 8 3.0 6.5 0.28 0.20 37 0.33 0.56

10 4 3.0 10.0 0.55 0.41 60 0.43 0.85

10 2 3.5 17.0 1.1 0.80 58 0.58 0.87

15 4 3.0 15.0 0.80 0.60 56 0.48 0.84

15 2 4.1 25.5 1.60 1.20 70 0.65 0.87

 L120-40 15 4 3.0 15.0 0.80 0.60 56 0.48 0.84

15 2 4.1 25.0 1.6 1.20 70 0.65 0.87

25 4 4.8 21.0 1.3 1.0 70 0.65 0.87

25 2 6.5 29.0 2.7 2.0 78 0.65 0.87

 L120-85 25 4 5.4 33.0 1.4 1.1 60 0.53 0.72

25 2 4.8 33.0 2.7 2.0 71 0.79 0.85

40 4 6.10 39.0 2.2 1.64 75 0.58 0.83

40 2 8.8 63.0 4.4 3.28 83 0.89 0.75

60 4 11.0 57.0 3.3 2.46 73 0.58 0.79

60 2 10.1 101.0 6.7 5.0 91 0.82 0.79

 L120-190 60 4 11.0 57.0 3.3 2.46 73 0.58 0.79

60 2 10.1 101.0 6.7 5.0 91 0.82 0.79

80 4 8.4 48.0 4.3 3.21 87 0.69 0.75

80 2 13.0 127.0 8.9 6.6 92 0.83 0.81

 L120-420 100 4 9.1 71.3 5.4 4.0 87 0.73 0.75

100 2 16.1 126.0 10.7 8.0 86 0.84 0.73

150 4 20.2 120.0 8.3 6.2 79 0.56 0.71

150 2 23.4 187.0 16.2 12.1 70 0.86 0.74

Note 1: Full load is defined as 20% of rated motor torque. For 40% of rated motor torque please consult factory.
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L120 actuators

415 volts, three-phase, 50 Hz

Actuator 

Model

Motor  

Size 

(ft-lb) Poles

Full Load 

Current1 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output Efficiency 

at Full 

Load1 

(%)

Power 

Factor  

at Full 

Load1

Power 

Factor at 

Locked 

Rotor(hp) (kW)

 L120-10 3 4 1.9 5.0 0.16 0.11 32 0.50 0.96

5 8 2.2 4.5 0.14 0.10 20 0.27 0.59

5 4 2.2 6.0 0.27 0.20 32 0.46 0.89

5 2 1.8 10.0 0.55 0.41 61 0.64 0.88

7.5 4 2.0 6.5 0.44 0.30 50 0.50 0.87

7.5 2 2.7 14.0 0.80 0.60 62 0.50 0.87

 L120-20 7.5 4 2.0 6.5 0.40 0.30 50 0.50 0.87

7.5 2 2.7 14.0 0.80 0.60 62 0.50 0.87

10 8 3.5 6.5 0.28 0.20 35 0.30 0.53

10 4 3.1 11.0 0.55 0.41 58 0.40 0.84

10 2 4.0 18.0 1.1 0.80 55 0.50 0.87

15 4 4.0 16.0 0.80 0.60 52 0.42 0.85

15 2 5.0 27.0 1.6 1.2 67 0.58 0.88

 L120-40 15 4 4.0 16.0 0.80 0.60 52 0.42 0.85

15 2 5.0 27.0 1.6 1.2 67 0.58 0.88

25 4 5.0 21.0 1.3 1.0 67 0.58 0.88

25 2 7.0 30.0 2.7 2.0 79 0.58 0.88

 L120-85 25 4 5.4 33.0 1.4 1.1 56 0.53 0.72

25 2 4.8 33.0 2.7 2.0 72 0.79 0.85

40 4 5.4 34.8 2.2 1.64 75 0.58 0.83

40 2 7.3 56.0 4.4 3.28 83 0.89 0.75

60 4 8.2 59.5 3.3 2.46 73 0.58 0.79

60 2 10.5 110.0 6.7 5.0 91 0.82 0.79

 L120-190 60 4 8.2 59.5 3.3 2.46 73 0.58 0.79

60 2 10.5 110.0 6.7 5.0 91 0.82 0.79

80 4 7.5 43.0 4.3 3.21 87 0.69 0.75

80 2 13.7 110.0 8.8 6.6 92 0.83 0.81

L120-420 100 4 8.8 69.0 5.4 4.0 87 0.73 0.75

100 2 15.5 122.0 10.7 8.0 86 0.84 0.73

150 4 18.0 103.0 8.3 6.2 80 0.61 0.71

150 2 22.5 180.0 16.2 12.1 70 0.86 0.74

Note 1: Full load is defined as 20% of rated motor torque. For 40% of rated motor torque please consult factory.
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Limitorque MX and L120 Performance Data FCD LMENPS2331-00 – 01/07

flowserve.com

L120 actuators

115 volts, single-phase, 60 Hz 

230 volts, single-phase, 60 Hz 

220 volts, single-phase, 50 Hz

Actuator 

Model

Motor  

Size 

(ft-lb)

Full Load 

Current 

(A)

Locked 

Rotor 

Current 

(A)

Rated Power Output
Efficiency at 

Full Load1 

(%)

Power 

Factor at 

Full Load1

Power 

Factor at 

Locked 

Rotor(hp) (kW)

115 volts, single-phase, 60 Hz

 L120-20, 40 5 9.6 36 .33 .25 39 .57 .95

10 12.3 57 .66 .49 54 .66 .89

230 volts, single-phase, 60 Hz

 L120-10, 20 5 4.8 18 .33 .25 39 .57 .95

10 6.1 28.5 .66 .49 54 .66 .89

220 volts, single-phase, 50 Hz

 L120-10, 20 5 4.8 18 .28 .21 32 .57 .95

10 6.1 28.5 .56 .42 45 .66 .89

Note 1: Full load is defined as 20% of rated motor torque. For 40% of rated motor torque please consult factory.
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flowserve.com

Flowserve Corporation has established industry leadership in the design and manufacture of its products. When properly selected, this Flowserve product is designed to perform its intended 

function safely during its useful life. However, the purchaser or user of Flowserve products should be aware that Flowserve products might be used in numerous applications under a wide 

variety of industrial service conditions. Although Flowserve can (and often does) provide general guidelines, it cannot provide specific data and warnings for all possible applications. The 

purchaser/user must therefore assume the ultimate responsibility for the proper sizing and selection, installation, operation, and maintenance of Flowserve products. The purchaser/user 

should read and understand the Installation Operation Maintenance (IOM) instructions included with the product, and train its employees and contractors in the safe use of Flowserve 

products in connection with the specific application.

While the information and specifications contained in this literature are believed to be accurate, they are supplied for informative purposes only and should not be considered certified or as 

a guarantee of satisfactory results by reliance thereon. Nothing contained herein is to be construed as a warranty or guarantee, express or implied, regarding any matter with respect to this 

product. Because Flowserve is continually improving and upgrading its product design, the specifications, dimensions and information contained herein are subject to change without notice. 

Should any question arise concerning these provisions, the purchaser/user should contact Flowserve Corporation at any one of its worldwide operations or offices.

© 2007 Flowserve Corporation, Irving, Texas, USA. Flowserve is a registered trademark of Flowserve Corporation.

FCD LMENPS2331-00  Printed in USA.  (Replaces 130-50001)

To find your local Flowserve representative,  
visit www.flowserve.com or call USA 1 800 225 6989

Flowserve Corporation
Flow Control

United States
Flowserve Limitorque
5114 Woodall Road, 
P.O. Box 11318
Lynchburg, VA 24506-1318
Phone: 434-528-4400
Facsimile: 434-845-9736

England
Flowserve Limitorque
Euro House
Abex Road
Newbury
Berkshire, RG14 5EY
United Kingdom
Phone: 44-1-635-46999
Facsimile: 44-1-635-36034

Japan
Limitorque – Nippon Gear Co., Ltd.
Asahi-Seimei Bldg. 4th Floor
1-11-11 Kita-Saiwai, Nishi-Ku
Yokohama-Shi, (220-0004)
Japan
Phone: 81-45-326-2065
Facsimile: 81-45-320-5962

Canada
Flowserve Limitorque
120 Vinyl Court
Woodbridge, Ontario L4L 4A3
Canada
Phone 905-856-4565
Fax 905-856-7905

Singapore
Limitorque Asia, Pte., Ltd.
12, Tuas Avenue 20
Singapore 638824
Phone: 65-6868-4628
Facsimile: 65-6862-4940
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Vendor Manuals 
Gorman-Rupp T6A71S-B Centrifugal 

Pump 
  

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 569 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 570 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 571 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 572 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 573 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 574 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 575 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 576 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 577 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 578 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 579 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 580 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 581 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 582 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 583 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 584 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 585 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 586 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 587 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 588 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 589 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 590 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 591 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 592 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 593 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 594 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 595 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 596 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 597 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 598 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 599 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 600 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 601 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 602 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 603 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 604 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 605 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 606 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 607 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 608 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 609 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 610 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 611 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 612 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 613 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 614 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 615 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 616 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 617 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 618 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 619 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 620 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 621 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 622 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 623 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 624 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 625 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 626 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 627 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 628 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 629 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 630 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 631 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 632 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 633 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 634 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 635 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 636 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 637 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 638 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 639 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 640 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 641 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 642 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 643 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 644 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 645 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 646 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 647 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 648 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 649 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 650 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 651 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 652 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 653 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 654 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 655 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 656 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 657 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 658 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 659 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 660 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 661 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 662 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 663 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 664 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 665 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 666 of 700



Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 667 of 700



Vendor Manuals 
Pentair Figure F952 Knifegate Valve 
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© Copyright by Tyco International Ltd. F952Sml/11/98
Keystone reserves the right to change product designs and specifications without notice.

Knifegate Valves – Figure 952
50 - 200mm

Lugged style, uni-directional Knifegate valves.

Features

• Compact design.
• Self-aligning gland box.
• 316 S/S valves for unrivaled

corrosion protection.
• One piece integral cast body, chest

and lugs.
• Integral cast in gate wedges

minimize flow obstructions.
• High quality gate finish for optimum

sealing.
• High flow rates with low pressure

drops.
• Integral RTFE gate scraper.
• Gate guides to support gate.
• A range of seat options available.
• Complies with MSS SP-81 

face-to-face dimensions.
• All valves are pressure tested to

MSS SP-81.
• Maintenance friendly.

General Applications

The Keystone K-Nife is designed for a
wide range of applications such as:
• Pulp & paper
• Mining
• Effluent handling plants
• Chemical plants
• Food & beverage
• Fly ash handling plants
• Bulk conveying
• Corrosive environments

Technical Data

Pressure Rating:
1000 kPa (10 bar) @ Cold Working
Pressure (Non-shock)
Temperature Rating:  
150°C RTFE seated
150°C Viton seated
230°C 316 S/S seated

A.C.N. 000922690
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Knifegate Valves – Figure 952
50 - 200mm

Options

• F459 Manual handwheel or quick 
acting levers

• F738 Pneumatic actuators
• F77C Electric actuators
• Bevel gear operators
• Chainwheels
• F791 Solenoid valves
• Limit switches
• F793 positioners
• F493 Pneumatic failsafe
• Deflection cones, both 28%

Chrome Iron and Polyurethane
• Safety guards and shrouds

Parts List
No. Description Material

1 Body 316 S/S or 304 S/S
2 Gate 316 S/S, SAF 2205 or 304 S/S*#
3 Gland Box 304 S/S or S.G. Iron
4 Seat RTFE, Metal or Viton
5 Spindle 303 S/S
6 Gland Packing K-LON•

7 Bridge 304 S/S or S.G. Iron
8 Pillar 304 S/S
9 Glandbox Washer Nylon
10 Gate Guide S/S RTFE tipped
11 Gate Scraper RTFE
12 Handwheel Nut Leaded Gunmetal
13 Thrust Washer Nylon
14 Handwheel S/S or S.G Iron
15 Clevis Pin 304 S/S
16 Split Pin 304 S/S
17 All Fasteners 304 S/S

Note:
* 304 S/S gate is standard with S.G. Iron bodied valves.
# Gate is PTFE coated when used with Viton seat.
• Other packing materials available on request.

14

7

13
12

5
15,16

9
6
11

2

3

10

1

8

4
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Knifegate Valves – Figure 952
50 - 200mm

Dimensions (mm) 
Valve A B C C1 D E F Nom. mass Kv @
size bore (closed) (open) manual full

(downstream) (kg) open*

50 50 92 264 295 49 159 200 7 223
65 65 108 284 316 49 177 200 8 368
80 80 127 324 391 52 192 200 10 557
100 100 157 358 425 52 222 200 12 909
125 125 186 450 519 58 256 300 18 1416
150 150 212 487 579 58 285 300 22 2112
200 200 270 602 746 71 340 300 34 4065

Notes:
Dimension D = The face to face dimension
Dimension E = The maximum valve or upstand clearance dimension for installation.
*Kv = The flow rate of water in m3/hr that will pass through a valve with a differential pressure of 1 bar (100 kPa) @ 20°C
Cv = 1.155 Kv

Dimensions are nominal.

Standard seat details

RTFE seat

Metal seat

Viton seatNote:
Number of lugs is dependent
upon flange drilling.

C

C1

F

B A

E

D
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Knifegate Valves – Figure 952
50 - 200mm

Pressure/temperature graph Pressure/temperature ratings

RTFE seated
1000 kPa/(10 bar) @ 20°C
770 kPa/(7.7 bar) @ 150°C

Viton seated
1000 kPa/(10 bar) @ 20°C
770 kPa/(7 bar) @ 150°C

Metal seated
1000 kPa/(10 bar) @ 20°C
700 kPa/(7 bar) @ 230°C

1 RTFE  seated valve trim code numbers are 176 & 177.
Viton seated valve trim code number is 180

2 Metal -316 S/S seated valve trim code numbers are 170, 171.

Typical specifying sequence
150 F952 170 AS 2129 E

Valve size Figure number Trim code End connections

Size Range: 50-200mm
Figure No: F952 - Lugged style rising spindle uni-directional valve.

Trim Body Gate Seat Gland Bridge Spindle Packing
No. box

170 316 S/S 316 S/S 316 S/S 304 S/S 304 S/S 303 S/S K-LON
171 316 S/S 316 S/S 316 S/S S.G. Iron S.G. Iron 303 S/S K-LON
176 316 S/S 316 S/S RTFE 304 S/S 304 S/S 303 S/S K-LON
177 316 S/S 316 S/S RTFE S.G. Iron S.G. Iron 303 S/S K-LON
180 316 S/S 316 S/S/PTFE* Viton 304 S/S 304 S/S 303 S/S K-LON

Note:
* Gates are 316 S/S, coated with PTFE.

End connections • AS 2129 Table C,D,E metric threads • JIS B2210 Table 5, 10
(to suit): • ANSI B16.5 Class 125 & 150 UNC threads • DIN 2501 Table 10, 16

• BS 4504 PN 10 and 16 • ANSI B16.5 Class 125 and 150 metric threads (for N.Z.)

0 50 100

100 200 300 400 500

150 200 230 250 300
0

500
(5)

50

100

150

200

1000
(10)

1500
(15)

1 2

JIS-10
ASTM A 105

ANSI 150
AS 2129 E

Temperature °C

Temperature °F

P
re

ss
ur

e 
kP

a/
(b

aa
r)

P
re

ss
ur

e 
ps

i

Luggage Point Package 11 - PST 3 and 4 Refurbishment - Maintenance Manual

Q-Pulse Id: TMS1178 29/10/2015 Page 672 of 700



© Copyright by Keystone International Inc. KRM/11/98
Keystone reserves the right to change product designs and specifications without notice.

Knifegate Valves - Figure 951/952
Disassembly instructions

Removal, disassembly and inspection instructions for
50 - 600mm rising spindle Knifegate valves.

A.C.N. 000922690

Removal & disassembly

1. Ensure pipeline is not pressurised
and that any hazardous medium is
drained away.

2. Large valves need a chain block or
crane to assist.
If large, heavy cylinders are fitted,
they can be removed first if felt
necessary:
i) Disconnect actuator air lines

and power supplies etc.
ii) Support Actuator, disconnect

actuator rod from valve gate,
undo bridge bolts or hold down
bolts, remove actuator from
valve.

3. Support valve body and remove all
flange bolts.

4. Remove valve and gaskets from the
pipeline.

For 50-200mm valves
i) Loosen gland box nuts (10) to

end of pillar (9) threads.
Remove clevis fastener (19, 20
and 21). Remove both bridge
nuts (14) 

ii) Remove Handwheel (or
actuator) assembly. Unscrew
both pillars (9) and remove.

For 250-600mm valves
i) Remove gland box nuts (10) and

washers (11, 12). Remove clevis
fasteners (19 and 20).

ii) Remove upright bolts (14) and
washers (15) at valve body (1).
Remove pillar nut (23) and
washer (22).

5. Withdraw gland box (3) and gate (2)
assembly.

6. Remove gate guides (13) from
valve body (1).

Valve inspection 

• Ensure all parts are clean and free of foreign material, particularly the chest area
between the gland and valve bore.

• For optimum leak-free service, gate faces and edges must be smooth, and free
of galling or burring.  Repair or replace if excessively worn or damaged.

• Seating faces in valve bore must be smooth and undamaged otherwise leakage
is likely to occur. Replace if necessary.

• Check gland sealing faces on top of valve body. They should be smooth and
undamaged. Repair if necessary.

• Check threads on spindles and bolts - repair/replace.
• Replace Nyloc nuts if threads are stripped or weakened. These are used as

protection against vibration.
• Check and replace gate guides (13) as necessary.
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Note: 250 - 600mm F952 valve illustratedNote: 50 - 200mm F952 valve illustrated
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Knifegate Valves - Figure 951/952
Disassembly instructions
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Removal, disassembly and inspection instructions for
250 - 600mm non-rising spindle Knifegate valves.

Removal & disassembly

1. Ensure pipeline is not pressurised and that any hazardous medium is drained
away.

2. Large valves need a chain block or crane to assist. If large, heavy cylinders are
fitted, they can be removed first if felt necessary:
i) Disconnect actuator air lines and power supplies etc.
ii) Support actuator, disconnect actuator rod from valve gate, undo bridge bolts

or hold down bolts, remove actuator from valve.
3. Support valve body and remove all flange bolts.
4. Remove valve and gaskets from the pipeline.

i) Remove gland box nuts (8) and washers (21, 10). Remove clevis fasteners
(13) and washers (22).

ii) Remove upright mounting bolts (12) and washers (14) at valve body (1).
Remove pillar nut (19) and washer (9).

5. Withdraw gland box (3) and gate (2) assembly.
6. Remove gate guides (11) from valve body (1).

Valve inspection 

• Ensure all parts are clean and free of foreign material, particularly the chest area
between the gland and valve bore.

• For optimum leak-free service, gate faces and edges must be smooth, and free
of galling or burring.  Repair or replace if excessively worn or damaged.

• Seating faces in valve bore must be smooth and undamaged otherwise leakage
is likely to occur. Replace if necessary.

• Check gland sealing faces on top of valve body. They should be smooth and
undamaged. Repair if necessary.

• Check threads on spindles and bolts - repair/replace.
• Replace Nyloc nuts if threads are stripped or weakened. These are used as

protection against vibration.
• Check and replace gate guides (11) as necessary.

Note:
250 - 600mm F952 non-rising 
spindle valve illustrated.
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Knifegate Valves - Figure 951/952
Gland packing instructions for 50 - 200mm valves

Gland packing replacement instructions for 
50 - 200mm Knifegate valves.

A.C.N. 000922690

Packing Replacement

For optimum performance, the packing
material should be replaced whenever
the valve has been disassembled for
routine maintenance.  This is a very
simple procedure which can be done
leaving the valve in the pipeline.

Correct packing is essential for leak-
free operation. Use Keystone’s
preformed and pre-cut Packing
Replacement Kits for best results.
Kits are available in the following types:
K-LON – Standard packing material.
D-LON – Food Grade packing.
G-LON – High Cyclic packing.
H-LON – Abrasive Service packing.
Ensure packing material selected is
suitable for the service.
Disassembly Procedure:
1. Ensure the pipeline is not

pressurised and any hazardous
medium is drained away.

2. Close valve.  Loosen gland box
nuts (10) to end of pillar (9)
threads.

3. Remove clevis fastener (19).
4. Remove both bridge bolts (14).
5. Remove bridge sub-assembly

(handwheel, handwheel nut, spindle
and bridge or cylinder actuator and
bridge).

Note:
Heavy valves will require a chain block or
crane to assist.

6. Unscrew both pillars (9).
7. Unscrew gate guides approximately

2 turns (Not applicable on
polyurethane trim valves).

8. Withdraw gland box (3) and gate (2)
sub-assembly.

9. Remove scraper (7) (Not fitted on
polyurethane trim valves) and
packing segments (6) from the
gland box (3), noting the number of
layers.

10.Clean gland box (3) and gate (2).
Check gate for irregularities or
abrasion on the seating side. If
excessive, discard and replace.
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Packing Procedure:

Note:
Care should be taken to stagger the mitred
joints in each layer of packing to the
opposite side of the gland box, e.g.;
• 1st packing layer joint to the front of the

valve.
• 2nd packing layer joint to the rear of the

valve.
• (on larger valves) 3rd packing layer joint

to the front of the valve.

1. Press first layer of gland packing (6)
into gland box (3) cavity by hand,
then repeat the process with the
second layer ensuring the joints of
the two layers are on opposing
sides of the cavity

2. Push gate (2) (rounded edge first)
gently through top of gland box with
packing underneath, then turn
upside down and push gland box to
1" or 25mm from the end of the
gate.  Firmly press packing in with
fingers around gate then fit the
RTFE scraper blade (7) (Not fitted
on polyurethane trim valves) in
bottom of gland box.

Note: 50 - 200mm F952
valve illustrated
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Knifegate Valves - Figure 951/952
Gland packing instructions for 50 - 200mm valves
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Assembly Procedure:
1. With bevelled edge (Not applicable on polyurethane trim valves) of gate up

stream and away from the seating face, place gland box/gate sub-assembly into
body and push gate down until firmly wedged at bottom of valve.

2. Screw the gland box nuts (10) onto each pillar (9), add washers (11) & (12).
Coat threads with anti-seize compound. Put each pillar sub-assembly through
gland box holes and screw them into the valve body lug until pillar is level with
the bottom of the body lug. Height of pillars (9)  should be equal.

Note:
For Polyurethane trimed valves ignore steps 3 through 5.

3. Screw in the gate guides (13) until they contact the gate, do not over tighten.
4. With gate firmly wedged into bottom of valve, push top of gate towards

downstream side to ensure it's firmly up against seat (4)- then tighten pillar nuts.
5. Check gate alignment, (gate closed) 

If correctly fitted and aligned;
• Gate will be fitting firmly and evenly up against seating face in valve body.
• Gate and gland box will be approximately centred with the valve body viewed

from front and sides
• Gate will be true and parallel to valve body axis viewed from the side.
• Gate will not have significant movement when rocked backwards and forwards

(upstream and downstream, not sideways)

If not fitted correctly;
• Gate is not seating properly into the wedges in the base of the valve and/or the

gate guides in the upper body of the valve are badly worn, missing or incorrectly
adjusted - repair as necessary.

6. Fit bridge sub-assembly (handwheel, handwheel nut, spindle and bridge or
cylinder actuator and bridge) to the top of the pillars and secure using bridge
bolts (14).

7. To fit the clevis pin (19) adjust the spindle (5) until the holes in the spindle and
the gate are aligned.

8. Assembly is complete, actuate to check all is functioning as desired and gate
reseats itself into the wedges at bottom of the valve body.  If re-seating does not
occur, loosen gland box nuts (8) and remove gland box, clean and repeat steps.

Note:
At commissioning or plant start-up, gland box nuts (8) may require adjustment. Please ensure
to tighten equally.

Caution:
Do NOT over tighten gland packing as it will cause excessive resistance to gate movement.
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Knifegate Valves
Seat replacement instructions

RTFE and Viton seat replacement instructions for 
50-600mm Knifegate valves.

A.C.N. 000922690

Storage

Seats should be stored on a shelf
away from sharp or heavy objects that
may cause damage.

General notes

If the valve is leaking downstream and
seat is damaged or badly worn, it
should be replaced.
To replace seats the valve needs to be
removed from the pipeline and
disassembled (refer instructions).

RTFE seat replacement

Seats are bonded into a groove in the
valve body.
1. Cut through seat (4) and remove

from valve body using a narrow
bladed chisel or screwdriver.

2. Remove all burrs and sharp edges
from seat groove in body (1) and
ensure it is free of any oil or dirt or
bonding residues.

3. With a clean rag or brush, wipe seat
groove with Loctite cleaner/activator
(707).  Then apply Loctite bonding
agent (325) in a small (1mm - 1/16”)
continuous bead.  Avoid excessive
adhesive as it could remain in
groove, causing seat to warp or
build up on seating face, resulting
in valve leakage.

4. Check replacement seat (4) is not
damaged and place into groove.
Apply pressure to displace excess
bonding agent.

5. Wipe off excess adhesive from
seating face.

6. Apply a light film of petroleum jelly
or lubricant to gate to cover seating
face.

7. Insert gate (2) into valve body (1) in
the fully closed position so that it
covers seat fully.

8. Apply a light clamping pressure
(approx. 5kg on 50-200mm valves
and approx. 15kg on 250-600mm
valves) to centre of gate ensuring
load is applied to total seat surface.
Maintain for 1 hour.

9. Remove gate (2) and clean
thoroughly.

10.Check seat is even and that no
bonding agent residues are on it.

11.Seat fitting is now complete.
12.Refer Valve Assembly and

Installation Instructions.

Viton seat replacement

Viton seats are retained in a dovetail
groove in the valve body.
1. Cut through seat (4) and remove

from valve body using a narrow
bladed chisel or screwdriver.

2. Remove all burrs and sharp edges
from seat groove in body (1).

3. With a clean rag or brush, wipe seat
groove and ensure it is free of any
oil or dirt.

4. Check replacement seat (4) is not
damaged and place into groove.
Check seat is evenly entrapped by
the dovetail groove.

5. Seat fitting is now complete.
6. Refer Valve Assembly and

Installation Instructions. 

Note:
RTFE seat illustrated.
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Knifegate Valves
Seat replacement instructions
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Note:
50-200mm F952 illustrated

Note:
250-600mm F952 illustrated
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Knifegate Valves
Storage and bolting instructions

Storage and installation instructions for 50 - 600mm
Knifegate valves.

A.C.N. 000922690

Gasket Gasket

FlangeFlange
Valve

‘R’ ‘R’

Storage

Important:  Do not remove any
identification or instruction tags.
For optimum protection, undercover
storage is desirable.
Valves:
Flange faces should be protected at all
times with wooden or heavy cardboard
shields.  On iron bodied valves,
lubricate threaded flange bolt holes to
prevent rusting.  Apply protective
coating to seating faces of metal to
metal seated valves.
Valves should be stored flat with the
flow arrow pointing downwards and in
the closed position, (but not jammed
tight) to protect seating faces and gate
from damage.
Handwheel spindle threads should
NOT be lubricated otherwise dirt will
accumulate in threads.
Actuators:
All air line and electrical cable entries
should be plugged.  If cylinders are not
fitted to a valve, they should be stored
with the piston rod fully retracted.
Cylinders are assembled with a light
coating of grease on internal
components.
Spare parts:
Seats and packings should be carefully
stored and protected from sharp or
heavy objects which will damage
sealing faces.

Handwheel operation

On standard valves, turn handwheel
anti-clockwise to open valves, and
clockwise to close valves.

Thread Depths
Valve size Thread depth 'R'
(mm) (mm) (inches)

50 10 3/8
65 10 3/8
80 11 7/16
100 11 7/16
125 14 9/16
150 14 9/16
200 16 5/8
250 16 5/8
300 16 5/8
350 16 5/8
400 19 3/4
450 24 15/16
500 19 3/4
600 19 3/4

Note:
Refer to relevant flange bolting literature
sheet for detailed information.

Flange bolts

Caution:
It is critical that flange bolts do not bottom
out in valve body otherwise valve damage
will occur.

To determine bolt length for the blind
holes in the upper chest area of the
valve, add dimension 'R' + gasket +
flange thickness + any washers etc.
(plus deflection cone and gasket when
used).

1. Stud bolts can be used in the blind
holes in the chest area of the valve
body to alleviate the risk of flange
bolts bottoming out.

2. Coating of flange bolt threads with
an anti-seize compound (Loctite
729 etc.) is recommended to
prevent bolt seizure, particularly
when using S/S bolts with S/S
valves, or when using steel bolts in
iron valves.
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Knifegate Valves
Storage and bolting instructions
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Bolt
Pipe flange

Figure 1 Figure 2Installation instructions

Note:
Heavy valves will require a chain block or
crane to assist.  In difficult locations, large
cylinder actuators can be removed from
valve and re-fitted after installation if
necessary, but check cylinder to gate
alignment carefully and that valve seats
correctly.  (Refer cylinder fitting instructions).

1. Close valve.
2. Check valve size is correct and that

there is adequate clearance to
install valve.

3. Check flange faces are clean and
smooth and that bolt hole patterns
on pipe flanges are the same as
the valve, and are in line.

4. Check bolt sizes and threads are
clean and compatible with the
valve.
(Separate technical data is
available).

5. Check gaskets match flanges and
are suitable for the service.

6. Check that the pipeline, upstream
and downstream, is correctly
aligned.

7. If a Deflector cone is being used, fit
it to upstream side of valve with the
cone nozzle pointing downstream,
prior to installation.  Metal (Chrome
Iron) cones must have gaskets
fitted between the cone and valve,
and between cone and flange.
Resilient urethane cones do not
require these gaskets.

8. Spread flanges to clear valve,
check flow arrow on side of valve is
in the right direction. (Valve seating
face and gate are downstream).
Lower valve into position. Insert
gaskets, 1 each side.

9. Insert flange bolts. On wafer valves,
insert bolts into the threaded bolt
holes in the chest of the valve first
but do not tighten until all bolts are
fitted. Tighten bolts in a diagonal
sequence (refer Fig 1).

10.Ensure bolts in the chest area of the
valve are not bottoming out in the
blind holes.

11.Open and close valve to check it is
operating correctly.

12.After pipe line is pressurised, check
for flange leaks and for gland leaks,
adjust as necessary.

Purge ports (where fitted)

Optional stainless steel purge nozzles
can be fitted in lower part of body. If
sedimentation occurs preventing gate
from closing fully, purge with
compressed air or water. Alternatively,
connect permanent installation to purge
ports and purge periodically. Purge port
hole is 1/8" BSPP.

Gland adjustment

The gland on new and repaired valves
may require final adjustment after
installation and pressurisation of the
valve.
If packing leaks, tighten gland nuts
(8) equally until leaking ceases. A
32mm (11/4" AF) spanner fits 

50 - 600mm valve size. If gland
leakage persists, check that pipeline
is not pressurised above rating of
valve. Alternatively, packing may be
damaged, wrongly installed or have
foreign matter caught between gate
(2) and packing (5). Disassemble,
inspect and repair or replace as
necessary.

Caution:
Do NOT over tighten gland packing as it will
cause excessive resistance to gate
movement.

Safety

Actuated valves are generally operated
from a remote location, caution should
be exercised if working in close
proximity to any moving parts.
Keystone recommend the use of our
purpose built Guards or Shrouds as
safety devices.
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Applications
The Valveco Heavy Duty General Purpose Knifegate Valve is 
designed for a wide range of applications such as:

- Waste Water & Water
- Mining
- Fly Ash Handling Plants
- Bulk Conveying
- Corrosive Environments
- Pulp & Paper
- Food & Beverage
- Chemical Plants

Heavy Duty General Purpose Lugged Style Knifegate Valve
Features
- Compact design for easy installation and maintenance
- Both 304SS and 316SS valves available
- Available in metal & resilient seat
- Uni & bi-directional design
- One piece integral cast body, chest and lugs
- Integral cast in gate wedges minimize flow obstructions
- High flow rates with low pressure drops
- Gate guides to support gate
- Complies with AS6401 & MSS SP-81 face to face dimensions
- Every valve pressure tested
- Gate machined over full length for optimum sealing
- 50 to 1200mm sizes available, 50 to 600mm kept in stock
- 10 bar pressure rating
- Specifically formulated PTFE impregnated packing material for increased service life and lower friction
- Specialised packing for chemical resistant or abrasive applications available on request
- Available with a variety of actuators including handwheel, chain wheel, quick acting lever, 
  geared, electric, air or hydraulic cylinder actuator

Options
- Bonneted, non-rising stem adapter, deflection cones, positioners, limit switches, solenoids, 
  pneumatic failsafe & shrouds.

Heavy Duty Knifegate
General Purpose Lugged Style Knifegates
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No. Part Name Material Code (ASTM)
1 Body SS304, 316 or 316L (A351-CF8)
2 Gate SS304, 316 or 316L (A351-CF8)
3 Packing Gland SS304, 316 or 316L (A351-CF8)
4 Super Structure SS304, 316 or 316L (A351-CF8)
5 Sleeve Bronze Casting (C83600)
6 Packing PTFE Impregnated Braided Fibre
7 Thrust Bearing 2”- 12”: Thrust Plate (Bronze) 
  14”- 24”: 51112
8 Hand Wheel Cast Iron
9 Seat Ring SS304, 316 or 316L (A351-CF8)
10 Fasteners SS304, 316 or 316L (A351-CF8)
11 Clevis SS304, 316 or 316L (A351-CF8)
12 Resilient Seat Viton 
 Replaceable Seat NBR, EPDM, PTFE, Polyamide

Class Size In 2 2½ 3 4 5 6 8 10 12 14 16 18 20 24
  mm 50 65 80 100 125 150 200 250 300 350 400 450 500 600
 L mm 48 51 51 51 57 57 70 70 76 76 89 89 114 114
 H mm 350 410 440 520 595 660 880 1025 1190 1355 1530 1690 1880 2200
 PCD mm 114 127 146 178 210 235 292 356 406 470 521 584 641 756
 W mm 200 200 200 225 250 250 280 350 400 400 450 450 600 600
 N-H  4-M16 4-M16 4-M16 4-M16 8-M16 8-M16 8-M16 8-M20 12-M20 12-M24 12-M24 12-M24 16-M24 16-M27
 Weight (kg) 9.5 12 13 16 19 22 34 53 65 90 145 180 227 282

10 Bar
&

150lb

Dimensions

Standard Materials

Manual Actuation

Soft Seat

Metal Seat

*other flange drilling available
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Dimensions

Standard Materials

Pneumatic Actuation
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No. Part Name Material Code (ASTM)
1 Body SS304, 316 or 316L (A351-CF8)
2 Gate SS304, 316 or 316L (A351-CF8)
3 Packing PTFE Impregnated Braided Fibre
4 Packing Gland SS304, 316 or 316L (A351-CF8)
5 Super Structure SS304, 316 or 316L (A351-CF8)
6 Clevis SS304
7 Piston Rod SS304
8 Cylinder Aluminium or Fibreglass

PCD

*other flange drilling available

Class Size In 2 2½ 3 4 5 6 8 10 12 14 16 18 20 24
  mm 50 65 80 100 125 150 200 250 300 350 400 450 500 600
 L mm 48 51 51 51 57 57 70 70 76 76 89 89 114 114
 H mm 500 561 574 675 750 815 966 1181 1340 1448 1648 1834 2020 2120
 PCD mm 114 127 146 178 210 235 292 356 406 470 521 584 641 756
 N-H  4-M16 4-M16 4-M16 4-M16 8-M16 8-M16 8-M16 8-M20 12-M20 12-M24 12-M24 12-M24 16-M24 16-M27
 Weight (kg) 11 13 15 21 25 31 58 103 137 158 172 202 256 494

10 Bar
&

150lb

Please request a certified drawing if dimensions are critical. 
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2/10   HMA071

Halley & Mellowes Australasia Group of Companies

NSW
Wyong - Head Office

10 Hereford Street, Berkeley Vale NSW 2261
PO Box 5010 Chittaway NSW 2261
Tel: +61 (0)2 4389 6191
Fax:+ 61 (0)2 4389 6198 
Email: info@hmagroup.com.au

Sydney

13 Sirius Road Lane Cove, NSW 2066 
Tel:+61 (0)2 9428 7300
Fax: +61 (0)2 9428 7399 
Email: sydney@hmagroup.com.au

QLD
Brisbane

4th Floor, 49 Sherwood Road, Toowong QLD 4066
PO Box 106, Toowong QLD 4066
Tel: +61 (0)7 3859 6800
Fax: +61 (0)7 3859 6869
Email: brisbane@hmagroup.com.au

Mackay

22-30 Southgate Drive, 
Southgate Industrial Park, Paget QLD 4740
PO Box 6221, Mackay Mail Centre QLD 4741
Tel: +61 (0)7 4998 6900
Fax:+61 (0)7 4998 6999
Email: mackay@hmagroup.com.au

Gladstone

9 Neil Street, Gladstone QLD 4680
PO Box 1731, Gladstone QLD 4680
Tel: +61 (0)7 4978 3128
Fax: +61 (0)7 4978 3127
Email: gladstone@hmagroup.com.au

Townsville

PO Box 347, Aitkenvale QLD 4814
Tel: +61 (0)7 4728 6300
Fax: +61 (0)7 4728 6388
Mobile: +61 (0)417 996 694
Email: townsville@hmagroup.com.au

WA
Perth

119 Dowd Street, Welshpool WA 6106
Tel: +61 (0)8 6254 9500
Fax:+61 (0)8 6254 9599 
Email: perth@hmagroup.com.au 

VIC
Melbourne

PO Box 204, Narre Warren VIC 3805
Mobile: +61 (0)429 176 688
Email: melbourne@hmagroup.com.au

Morwell

8 Jones Road, Morwell Vic 3840
PO Box 647, Morwell Vic 3840
Tel:+ 61 (0)3 5136 8400
Fax: +61 (0)3 5136 8499
Email: morwell@hmagroup.com.au 

SA
Adelaide

PO Box 1280, North Haven SA 5018
Tel: +61 (0)8 8341 8067
Fax: +61 (0)8 8341 8067
Mobile: +61 (0)437 460 032
Email: adelaide@hmagroup.com.au

NEW ZEALAND
Hamilton - NZ Head Office

Unit 14, 9 Karewa Place, Pukete, Hamilton NZ 3200
PO Box 10102, Te Rapa, Hamilton NZ 3241
Tel: +64 (0)7 847 1880
Fax: +64 (0)7 847 1883
Email: hamilton@hmagroup.co.nz

Wellington

Mobile: +64 (0)272 612 744
Fax: +64 (0)7 847 1883
Email: wellington@hmagroup.co.nz

Dunedin

Mobile: +64 (0)275 116 694
Fax: +64 (0)7 847 1883
Email: dunedin@hmagroup.co.nz
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                       Manual No. 
SFCV-OM1-7

 Swing-Flex
 Check Valve 

Operation, Maintenance and 
 Installation Manual

INTRODUCTION  1 

RECEIVING AND STORAGE  1 

DESCRIPTION OF OPERATION  1 

INSTALLATION  2 

VALVE CONSTRUCTION  2 

MAINTENANCE  2 

TROUBLESHOOTING  3 

DISASSEMBLY  3 

RE-ASSEMBLY  3 

BACKFLOW ACTUATOR (OPTIONAL)  4 

MECHANICAL INDICATOR (OPTIONAL) 5 

LIMIT SWITCH (OPTIONAL)                     5 

BOTTOM OIL DASHPOT (OPTIONAL)     6 

PARTS AND SERVICE                            7 

WARRANTY  7 

VAL-MATIC® VALVE AND MANUFACTURING CORP. 

  905 Riverside Dr.       Elmhurst ,  IL 60126 
  Phone (630) 941-7600       Fax (630) 941-8042 
    www.valmatic.com
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VAL-MATIC'S SWING-FLEX  CHECK VALVE 
 OPERATION, MAINTENANCE AND INSTALLATION

INTRODUCTION
The Swing-Flex  Check Valve has been designed to 
give years of trouble-free operation.  This manual will 
provide you with the information needed to properly 
install and maintain the valve and to ensure a long 
service life.  The valve is opened by the fluid flow in 
one direction and closes automatically to prevent 
flow in the reverse direction.

An optional backflow actuator may be mounted on 
the bottom of the valve to allow manual backflow 
through the valve in the reverse direction.

Optional Mechanical Indicators and Limit Switches 
may be mounted on the valve cover to provide local 
and remote position indication. 

An oil dashpot may be mounted on the bottom of 6” 
and larger valves to provide slow closure over the 
last 10% of travel. 

The valve is of the swing check type utilizing an 
angled seat and fully encapsulated, resilient disc.  It 
is capable of handling a wide range of fluids 
including flows containing suspended solids.  The 
Size, Flow Direction, Maximum Working Pressure, 
and Series No. are stamped on the nameplate for 
reference.

The "Maximum Working Pressure" is the non-shock 
pressure rating of the valve at 150oF.  The valve is 
not intended as an isolation valve for line testing 
above the valve rating.

RECEIVING AND STORAGE
Inspect valves upon receipt for damage in shipment. 
Unload all valves carefully to the ground without 
dropping.  Do not allow lifting slings or chains to 
come in contact with the seat area; use eyebolts or 
rods through the flange holes on large valves.

Valves should remain crated, clean and dry until 
installed to prevent weather related damage.  For 
long term storage greater than six months, the 
rubber surfaces of the disc should be coated with a
thin film of FDA approved grease such as Lubriko 
#CW-606.  Do not expose disc to sunlight or ozone 
for any extended period.

 FIGURE 1. SWING FLEX  CHECK VALVE 

DESCRIPTION OF VALVE OPERATION
The valve is designed to prevent reverse flow 
automatically.  During system flow conditions, the 
movement of the fluid forces the disc to the open 
position allowing 100% un-restricted flow area 
through the valve.  Under reverse flow conditions, 
the disc automatically returns to the closed position 
to prevent reverse flow. 

Several optional features are a backflow actuator, 
mechanical indicator, limit switch and bottom oil 
dashpot.  All of these options ship loose of the valve 
and require field installation.

WARNING
Do not use threaded holes in cover for lifting 
the valve.  Serious injury may result.  

CAUTION
Do not use valve for line testing at pressures 
higher than nameplate rating or damage to 
valve may occur  
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Table 1.  Flange Bolt Torques 

 Valve         Bolt          Recom.              Max. 
 Size           Dia           Torque             Torque 
  (in)            (in)           (ft-lbs)              (ft-lbs) 

   3   5/8   25    90 
   4   5/8   25    90 
   6   3/4   30   150 
   8   3/4   40   150 
  10   7/8   45   205 
  12   7/8   65   205 
  14    1   80   300 
  16    1   80   300 
  18  1 1/8  100   425 
  20  1 1/8  100   425 
  24  1 1/4  150   600 
  30  1 1/4  160   600 
  36  1 1/2  300   900 
  42  1 1/2  300   900 
  48  1 1/2  300 1,000 

Item   Description          Material 

  1 Body      Ductile Iron – 250 psi 
    Cast Iron – 150 psi 
  2 Cover       Ductile Iron – 250 psi 
    Cast Iron – 150 psi 
  3 Disc*       Steel With Buna-N Facing 
  4 Cover Seal*  Buna-N or Non-Asbestos 
  5 Cover Bolt       Alloy Steel 

*Recommended Spare Part 

INSTALLATION
Correct installation of the Swing-Flex  is important 
for proper operation.  It may be installed in either 
horizontal or vertical flow-up applications.  However, 
when horizontal, the valve must be installed with the 
nameplate facing up and the cover level.  In all 
installations, the flow arrow cast in the valve cover 
must be pointed in the direction of flow during normal 
system operation. 

FLANGED ENDS:  Flanged valves should only be 
mated with flat-faced pipe flanges equipped with full-
face resilient gaskets.  The valve and adjacent piping 
must be supported and aligned to prevent 
cantilevered stress on the valve.  Once the flange 
bolts or studs are lubricated and inserted around the 
flange, tighten them uniformly hand tight.  The 
tightening of the bolts should then be done in 
graduated steps using the crossover tightening
method.  Recommended lubricated torque values for 
use with resilient gaskets (75 durometer) are given in 
Table 1. If leakage occurs, allow gaskets to absorb 
fluid and check torque and leakage after 24 hours.  
Do not exceed bolt rating or extrude gasket. 

VALVE CONSTRUCTION
The standard Swing-Flex  Check Valve is 
constructed of rugged cast iron with a rubber 
encapsulated disc.  See the specific Materials List 
submitted for the order if other than standard cast 
iron construction.  The disc is the only moving part 
assuring long life with minimal maintenance.  The 
general details of construction are illustrated in 
Figure 2.  The body (1) is flanged for connection to 
the pipeline with an open top sealed with a cast 
cover (2).  The disc (3) is retained by the cover.

FIGURE 2.  CHECK VALVE CONSTRUCTION 

MAINTENANCE
The Swing Flex  Check Valve requires no scheduled 
lubrication or maintenance.  For service or 
inspection, the valve can be serviced without 
removal from the line.

VALVE INSPECTION: If inspection of the valve is 
required, follow the Disassembly Instructions given 
on page 3. 

WARNING
Do not use threaded holes in cover for lifting 
the valve.  Serious injury may result.  

CAUTION
The use of ring gaskets or excessive bolt 
torque may damage valve flanges. 
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Table 2.  Valve Cover Bolt Torques 

Valve Size    Torque (ft-lbs) 
2”-2.5”  1/2"  75 
   3”  7/16"  50 
   4”  1/2"  75 
   6”  5/8"  150 
   8”  5/8"  150 
  10”  7/8"  250 

  12”-20”  7/8”  250 
  24”   1”  500 
  30” 1 1/8”  600  
  36” 1 1/4”  900 
  42” 1 1/2"         1,400 
  48” 1 1/2”         1,400 

TROUBLESHOOTING
Several problems and solutions are presented below 
to assist you in troubleshooting the valve assembly 
in an efficient manner. 

 Leakage at Bottom Actuator: Remove line 
pressure and exercise actuator.  If leak persists, 
replace seals in actuator; see the Backflow 
Actuator Seal Replacement Procedure on page 4.  

 Leakage at Cover or Flanges: Tighten bolts, 
replace cover seal. 

 Valve Leaks when Closed: Inspect disc for 
damage and replace.  Inspect metal seating 
surface and clean if necessary. 

 Valve Does not Open: Check for obstruction in 
valve or pipeline; see Disassembly procedure on 
page 4.  Operating pressure may be less than 
cracking pressure. If less than 0.5 psig, review 
application with factory. 

DISASSEMBLY
The valve can be disassembled without removing it 
from the pipeline.  Or for convenience, the valve can 
be removed from the line.  All work on the valve 
should be performed by a skilled mechanic with 
proper tools and a power hoist for larger valves.  
Disassembly may be required to inspect the disc for 
wear or the valve for deposits. 

1. Relieve pressure and drain the pipeline.  Refer to 
Figure 2 on page 2.  Remove the cover bolts (5) 
on the top cover. 

2. Pry cover (2) loose and lift off valve body. 12” and 
larger valves have tapped holes in cover for lifting 
eyes.

3. Remove disc (3) and inspect for cracks, tears or 
damage in rubber sealing surface. 

4. Clean and inspect parts.  Replace worn parts as 
necessary and lubricate parts with FDA grease 
such as Lubriko #CW-606.

RE-ASSEMBLY
All parts must be cleaned. Gasket surfaces should 
be cleaned with a stiff wire brush in the direction of 
the serrations or machine marks.  Worn parts, 
gaskets and seals should be replaced during 
reassembly.   

1. Lay disc (3) over seat with beaded seating 
surface directed down. 

2. Lay cover gasket (4) and cover (2) over bolt holes 
and disc hinge. 

3. Insert lubricated bolts (5) noting that the bolts in 
the hinge area are longer than the other cover 
bolts.

4. Cover bolts should be tightened to the following 
specifications during assembly. 

WARNING
The line must be drained before removing the 
cover or pressure may be released causing 
bodily harm.  
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Backflow Actuator Parts List 

Item     Description          Material 
  6   Bushing  Lead-Free Brass 
  7   Rod   Stainless Steel 
  8   Rod Wiper*  Molythane 
  9   O-Ring*  Buna-N 
 10   Handle  Stainless Steel 
 11   Jam nut  Brass 
 12   Cap*   Vinyl 

   *Recommended Spare Part 

BACKFLOW ACTUATOR FIELD INSTALLATION AND MAINTENANCE (OPTIONAL) 

BACKFLOW ACTUATOR OPERATION: 
An optional backflow actuator assembly is available 
which can be easily installed in the field.  The 
actuator is not designed to operate at the valve’s 
Maximum Working Pressure rating. Therefore, prior 
to using the actuator, close the pump isolation valve 
and bleed off line pressure.  To operate, turn the 
handle clockwise.  This will open the valve disc 
allowing backflow through the valve.  The handle 
should turn easily. When the actuator is fully 
extended into the valve, the disc will be partially 
open. Upon completion of the back flushing 
operation, turn the handle counter-clockwise and the 
valve will automatically return to the closed position.  
Lock the actuator in the closed position with the jam 
nut provided.  The system is again ready for normal 
operation.

BACKFLOW ACTUATOR FIELD INSTALLATION:  
The backflow actuator is supplied as an optional 
assembly from the factory, which is shipped loose 
with the valve.

1. Depressurize and drain the pipeline.   

2. Score the coating around and remove the pipe 
plug in the bottom boss of the valve.

3. Inspect the backflow rod and place in the non-
extended position. (The rod should extend about 
1" past the end of the brass bushing.)  Apply 
Teflon thread sealant to brass threads.

4. Insert the threaded end of the assembly into the 
valve boss.  Slowly turn the assembly into the 
boss taking care not to cross-thread the bushing. 
Continue turning the assembly into the valve for a 
tight fit.

BACKFLOW ACTUATOR SEAL REPLACEMENT:  
There are two parts (8 & 9) on the backflow actuator 
that are subject to wear.  To replace the seals, the 
pipeline must first be depressurized and drained.  
Next, remove the backflow assembly from the valve 
by turning the brass bushing (6) counter-clockwise.  
Disassemble the actuator as follows: 

1. Remove one of the vinyl caps (12). 

2. Remove the T-Handle (10) and jam nut (11) from 
the rod (7).

3. Remove the rod (7) from the bushing (6) by 
screwing in the rod fully clockwise and pull the 
rod through the valve end of the bushing (6). 

4. Lubricate new seals with FDA approved grease 
such as Lubriko #CW-606 and install in the 
bushing end grooves. 

5. Clean, lubricate, and reinstall rod in bushing. 

6. Re-install jam nut (11) and T-Handle (10). 

7. Place vinyl cap (12) on handle (10). 

8. Apply Teflon thread sealant to bushing and 
carefully thread into valve taking care not to 
cross-thread the bushing

FIGURE 3. BACKFLOW ACTUATOR ASSEMBLY 

WARNING
Relive line pressure before using backflow 
actuator or damage may occur.  

WARNING
Remove of the bottom plug while under 
pressure may cause bodily harm.  
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MECHANICAL INDICATOR (OPTIONAL) 
The mechanical indicator is an option that fits into 
the cover and can easily be installed in the field by 
going through the following steps. The mechanical 
indicator is used to visually indicate when the valve 
is opened or closed. 

1. Remove line pressure and drain valve. 

2. Score the coating around and remove the pipe 
plug from the cover. 

3. Apply pipe joint compound to indicator body (21) 
threads.

4. Insert the indicator body (21), without the indicator 
plate (27), into the valve cover and tighten. Make 
sure that two of the tapped holes in the indicator 
body (21) are aligned with the valve and pipeline. 
This will ensure proper orientation of the indicator 
plate.

5. Remove the two socket head screws (31) from the 
indicator body (21). 

6. Slide the indicator plate (27) over the indicator rod 
(23) and spring (28). 

7. Align the indicator plate (27) as shown on the 
back of this card and secure with the 5mm socket 
head screws (31). 

8. Connect the spring (28) to the indicator plate (27) 
notch.

FIG. 4. MECHANICAL INDICATOR ASSEMBLY 

LIMIT SWITCH (OPTIONAL) 
The limit switch is used in conjunction with the 
Mechanical Indicator. The standard limit switch is 
MICROSWITCH Model Number 914CE20-3. The 
limit switch is SCADA (Supervisory Control and 
Data Acquisition) compatible for applications 
requiring open/close indication. 

NEMA Ratings: 1, 2, 4, 6, 6P, 12, 13 
UL Ratings: 5 AMPS, 1/10 HP, 125 or 250 VAC, 

SPDT

Installation:
1. Attach limit switch assembly to indicator using 

the supplied screws (34) and bracket (32). 

2. Position the assembly so that the switch trips 
when the valve is closed. 

3. Connect wiring to either the normally open or 
normally closed contact as shown in the 
schematic diagram. 

FIGURE 5. LIMIT SWITCH ASSEMBLY 

WARNING
Removal of the pipe plug while under 
pressure may cause bodily harm. 

Mechanical Indicator Parts List 
Item Description      Material 
21 Body       Brass 
22 Bushing      Brass 
23 Rod       Stainless Steel T410 
27 Plate       Stainless Steel T316 
28 Spring      Stainless Steel T302 
31 Screws      Stainless Steel T316
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BOTTOM MOUNTED OIL DASHPOT FIELD INSTALLATION AND MAINTENANCE 
(OPTIONAL)

DASHPOT FIELD INSTALLATION:  The bottom 
dashpot is supplied as an optional assembly from the 
factory.  This unit provides control of the disc’s final 
10% travel to the closed position to reduce valve 
slam and water hammer.  The 10% travel time is 
adjustable between 1 and 5 seconds. 

1. Depressurize and drain the valve and pipeline. 

2. Score the coating around and remove the pipe 
plug in the bottom boss of the valve.  Apply 
Teflon thread sealant or tape to brass threads on 
the dashpot.

3. Insert the threaded end of the assembly into the 
valve boss.  Slowly turn the assembly into the 
boss taking care not to cross-thread the bushing. 
Continue turning the assembly into the valve for a 
tight fit and so that the tank is upright. 

4. Adjust the air pressure in the tank to be a 
minimum of 50 psi over the line pressure.  Set the 
flow control valve in the mid position (i.e. 1 turn 
open).  The dashpot rod should be extended and 
hold the disc open about 1 inch.  The water line 
pressure will close the disc.

FIGURE 6. BOTTOM MOUNTED OIL DASHPOT 

CHECKING OIL AND GREASE LEVELS:
1. The check valve should be closed. 

2. The air in the oil reservoir must be bled from the 
reservoir, using the air fill valve mounted on the 
reservoir.

3. Remove the pipe plug from the oil reservoir fill 
port.

4. Add hydraulic fluid equal to Mobil #DTE 24 until 
fluid is up to level indicated on the reservoir.  
 Replace pipe plug. 

5. Recharge the reservoir with air pressure to a 
minimum of 10 psi over the water line pressure. 

6. The grease level can not be checked but it is 
recommended that the grease fitting be charged 
with grease twice a year.  Use a cartridge grease 
gun and pump grease into the fitting using two full 
strokes.  An FDA approved grease such as 
Lubriko #CW-606 should be used (Master 
Lubricants Company, Philadelphia, PA) 

DASHPOT SEAL REPLACEMENT:  There are 
several seals in the unit that may require 
replacement.

1. Depressurize and drain the valve and pipeline. 

2. Unscrew the dashpot from the valve and remove 
the 4 bolts holding the dashpot spacer.

3. Replace the (2) rod wipers and o-ring seal. 

4.  If the oil cylinder is leaking oil, tighten the tie rod 
nuts.  The cylinder should be returned to the 
factory for rebuilding. 

5.  Reinstall the unit as listed above for a new unit. 

WARNING
Removal of the bottom plug in the valve 
while under pressure may cause bodily harm. 
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PARTS AND SERVICE 
Parts and service are available from your local 
representative or the factory.  Make note of the valve 
Model No and Working Pressure located on the 
valve nameplate and contact: 

Val-Matic Valve and Mfg. Corp. 
905 Riverside Drive 
Elmhurst, IL  60126 
Phone:   (630) 941-7600 
Fax: (630) 941-8042 
www.valmatic.com

A sales representative will quote prices for parts or 
arrange for service as needed.

VAL-MATIC® VALVE AND MANUFACTURING CORP. 

  905 Riverside Dr.       Elmhurst ,  IL 60126 
  Phone (630) 941-7600       Fax (630) 941-8042 
    www.valmatic.com

LIMITED WARRANTY 

All products are warranted to be free of defects in material and workmanship for a period of one year from the date 
of
shipment, subject to the limitations below. 

If the purchaser believes a product is defective, the purchaser shall: (a) Notify the manufacturer, state the alleged 
defect and request permission to return the product; (b) if permission is given, return the product with transportation 
prepaid.  If the product is accepted for return and found to be defective, the manufacturer will, at his discretion, either 
repair or replace the product, f.o.b. factory, within 60 days of receipt, or refund the purchase price.  Other than to 
repair, replace or refund as described above, purchaser agrees that manufacturer shall not be liable for any loss, 
costs, expenses or damages of any kind arising out of the product, its use, installation or replacement, labeling, 
instructions, information or technical data of any kind, description of product use, sample or model, warnings or lack 
of any of the foregoing.  NO OTHER WARRANTIES, WRITTEN OR ORAL, EXPRESS OR IMPLIED, INCLUDING 
THE WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE AND MERCHANTABILITY, ARE MADE OR 
AUTHORIZED. NO AFFIRMATION OF FACT, PROMISE, DESCRIPTION OF PRODUCT OF USE OR SAMPLE 
OR MODEL SHALL CREATE ANY WARRANTY FROM MANUFACTURER, UNLESS SIGNED BY THE 
PRESIDENT OF THE MANUFACTURER.  These products are not manufactured, sold or intended for personal, 
family or household purposes. 
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Options

Disc Accelerator (SURGEBUSTER)

The Disc Accelerator is a precision formed 
stainless steel mechanism that closes the valve 
disc rapidly thus avoiding slamming by flow 
reversal and yet allowing the disc to be stabilised 
under flow conditions.  The accelerator is fully 
enclosed within the valve and completely out of 
the flow path.

Disc Position Indicator
The cover mounted disc 
position indicator provides 
clear indication of the valve’s 
disc position.  A proximity limit 
switch can also be provided to 
indicate open/closed position 
to remote location.

Features:

100% unrestricted flow area for improved flow characteristics and lower head loss
One piece precision molded steel disc reinforced with nylon and backed by a 25 year warranty
Memory-flex disc is the only moving part for long life and minimal maintenance
Full sized top access port allows disc removal without removing valve from line
Integral O-ring on disc assures positive seating at high and low pressures
“Short Disc Stroke” combined with memory flex disc action reduces potentially destructive water 
hammer
Backflow capabilities are available by means of an optional screw type backflow actuator
Every Swing-Flex® Check Valve is 100% tested including 
a seat test to assure drop tight sealing and hydrostatic 
testing to assure the integrity of the casting

Technical Data:

Sizes: DN50-1200 (2”- 48”)
Max. Working Pressure: 1,600kPa
Ductile Iron Body
Fusion Bonded Epoxy Coated to AS4158
Buna-N Encapsulated Disc
Flanges Drilled AS4087 Class 16
316 Stainless Steel Fasteners and Plugs
Lay Length to AS3578 & AS4794
WA Watercorp approval SPS223 coating

yp

Backflow Actuator

Available for use when manual backflow operation 
is required.  Most commonly used for priming 
pumps, back flushing, draining lines, and system 
testing.

Rubber Lining

Unlike conventional swing check valves, the Swing 
Flex Check Valves is designed to accept synthetic 
or natural rubber lining.  Body lining coupled with 
synthetic Memory-Flex discs makes the Swingflex 
ideally suited for systems containing abrasive or 
corrosive fluids.

Swing Flex Check Valves
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Head Office: 10 Hereford St, Berkeley Vale NSW 2261
Telephone: +61 (0)2 4389 6191  Email: info@hmagroup.com.au

www.hmagroup.com.au

AS4087 Class 16, Millimeters

Valve 
Size

Model 
No.

CWP 
BAR

A B C D E F G K Bolt 
Size

No. of 
Bolts

WT- 
Kg

50* 502A 16 203 114 152 16 50 86 41 132 M16 4 11
80 503AU 16 260 146 185 19 76 130 41 190 M16 4 20
100 504AU 16 330 178 215 19 102 146 54 210 M16 4 32
150 506AU 16 410 235 280 21 152 173 54 284 M16 8 57
200 508AU 16 540 292 335 22 203 213 73 406 M16 8 109
225* 510X005 16 622 324 405 30 254 273 80 533 M16 8 190
250 510AU 16 640 356 405 24 254 273 80 533 M20 8 190
300 512AU 16 700 406 455 30 305 317 88 610 M20 12 290
375 515AU 16 820 495 550 30 375 330 92 591 M24 12 330
450 518AU 16 970 584 640 32 457 388 80 718 M24 12 546
500 520AU 16 1070 641 705 35 508 429 89 778 M24 16 771
600 524AU 16 1220 756 813 48 610 489 127 914 M27 16 998

Hydro test Pressure
1.5 Times Cold Working Pressure - CWP

*NOTES:
Flange holes are slotted for ANSI 150 and AS4087 Class 16 on 50mm valve
Flange holes are drilled and tapped to AS4087 Class 16 on 225mm valve.
50mm and 225mm sizes are not to AS lay length.

The designs, materials, dimensions and specifications shown are subject to change without notice due to our 
continuing program of product development.
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MECHANICAL INDICATOR, MODEL A504A-14 11-25-09

VM-504A-14

ADAPTOR
VALVE
SIZE L
3” - 6” 3.00
8” - 10” 5.38
12” - 18” 9.75
20” - 24” 16.25
30” - 36” 18.50

BILL OF MATERIAL
PART
NO. QTY.DESCRIPTION

1
1
1
1
2
1
1
1
1
1

21
22
23
24
25
26
27
28
29
30

BODY

ADAPTOR

O-RING
PLATE
SPRING
CAP

COVER
ROD W/ BALL

LABEL

SEAL

4.56

2.56

L

24

23

25

29

30

1.50

2.25

OPEN

CLOSED

8.125

27

22

26

21

28

42” 23.75

VALVE AND MANUFACTURING CORP.

DATE

DRWG. NO.

AL ATIC®
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Head Office: 10 Hereford St, Berkeley Vale NSW 2261
Telephone: +61 (0)2 4389 6191  Email: info@hmagroup.com.au

www.hmagroup.com.au

old-plated contacts
Increased sensing range

Optical setting aid (2 LED) 

Sensing range 7mm [nf]
non-flush mountable

IFK2007-FRKG/M/2LED/US
Inductive sensor

Metal thread M12 x 1
Plug and socket

Proximity Switch
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Head Office: 10 Hereford St, Berkeley Vale NSW 2261
Telephone: +61 (0)2 4389 6191  Email: info@hmagroup.com.au

www.hmagroup.com.au

old-plated contacts
Increased sensing range

Optical setting aid (2 LED) 

Sensing range 7mm [nf]
non-flush mountable

IFK2007-FRKG/M/2LED/US
Inductive sensor

Metal thread M12 x 1
Plug and socket

Proximity Switch
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