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Flowserve Limitorque products help make valve control easier in ways as diverse as the applications in which  
they are used. Whether you need an actuator with the strength to handle a half-million pounds of thrust, or a  
sophisticated control network to precisely orchestrate hundreds of valves, you will find that Limitorque products 
make the task easier. After better than three-quarters of a century of experience in the field of valve control, 
Flowserve  Limitorque understands the particular needs of customers in every major facet of industry. Limitorque 
actuators are at work in more than 100,000 sites around the world, reliably automating valves in some of the 
harshest conditions imaginable: from scorching desert sands to frozen tundra, from rainforest humidity to the 
stormy salt spray of offshore oil rigs. Automating industrial valves can help increase safety, raise productivity  
and reduce operating costs. You can rely on Flowserve Limitorque for extraordinary valve control.

Flowserve Limitorque Products



flowserve.com

3

MX Multi-turn Actuator
Flowserve Limitorque introduced the MX electric actuator in 
1997 as the first smart actuator providing uncompromised 
reliability and performance in an easy-to-use design. 

The next generation MX improves on its market-first  
innovations—patented absolute encoder that does not 
require battery backup—patented Limigard technology 
—easy-to-use menus in six languages—the use of  
Hall-effect devices to eliminate potentially troublesome reed 
switches—providing the user with predictable, reliable and 
safe operation in the most extreme applications.

Enhancements to the MX include a patented absolute 
encoder with increased span, improved diagnostics 
capability and built-in self-test (BIST), which verifies and 
validates the integrity of its components. Another new MX 
feature is MX Quik™, an uninterrupted power transfer option 
during main power losses, strengthening the Flowserve 
Limitorque commitment that the MX be the only smart 
actuator with “no batteries required.”  

DeviceNet is now part of the MX’s communication options 
to complement Modbus, Foundation Fieldbus H1, PROFIBUS 
DP_V1 with redundancy, PROFIBUS PA and support is 
added for five new languages—Mandarin, Russian, Bahasa 
Indonesia and Katakana.

These features, along with improved display options and 
optional Bluetooth wireless connectivity and the Dashboard 
Software suite, truly make the MX the next generation in 
smart actuation.

Torque Thrust Output Speed

ft-lb N m lb. kN RPM

34-1,700 46-2,307 8,000-75,000 35-330 15-200
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Actuator 
Model Torque 

Operating  
Times  
(sec)

Flange

ft-lb N m Min Max ISO 5210 MSS SP-102

QX-1 100 135 5 20 F05/F07/F10 FA05/07/10

QX-2 250 339 8 30 F07/F10 FA07/10

QX-3 400 542 15 60 F10 FA10

QX-4 750 1016 30 12 F12/F14 FA12/14

QX-5 1500 2031 60 120 F14 FA14

QX quarter-turn actuator
The Flowserve Limitorque QX quarter-turn, smart electronic 
valve actuator mimics the state-of-the-art, non-intrusive, 
multi-turn MX actuator by including a patent-pending 
absolute encoder for tracking position without the use of 
troublesome batteries. The QX design provides enhanced 
safety and reduced downtime through improved diagnostics, 
built-in self-test (BIST) features and LimiGard™ fault 
protection.

The QX design builds on more than 10 years of experience 
with proven Limitorque MX technology—the first-generation 
double-sealed electronic valve actuator from Flowserve 
designed to provide control, ease of use and accuracy. The 
QX includes all the user-preferred features of the MX in a 
quarter-turn, smart actuator package.  

Features of the Limitorque QX include:

•  An absolute encoder that simplifies valve automation 
from configuration and setup into normal operations, 
diagnostics and troubleshooting. The QX encoder employs 
system-on-chip technology using a contactless magnet 
that excites Hall effect devices to provide redundant, 12-bit 
resolution over 360 degrees. This redundancy, part of the 
BIST feature, means the device can continue to function 
reliably until a number of faults has been accumulated. 

•  Advanced brushless DC motors eliminate sparks, reduce 
mechanical and electrical noise, and dissipate heat better than 
motors with brushes. Unique to the industry, the brushless 
actuator design lasts longer than conventional motors and 
allows for more accurate positioning while permitting a global 
range of voltages (single-phase and three-phase ACV and 
DCV) to be connected without modification.

•  Graphical dot-matrix display allows 180-degree rotation of 
text, diagnostic graphs and supports 10 languages: English, 
Spanish, French, Italian, German, Portuguese, Japanese 
(Katakana), Mandarin, Russian and Malay.

•  Optional Bluetooth® wireless connectivity with a range 
up to 10 meters. When used with Flowserve Limitorque 
Dashboard™ Windows®-based software, diagnostic 
information is easily transferred to a PDA, laptop computer 
or cell phone.

•  Network communications such as Modbus, Foundation 
Fieldbus H1, DeviceNet, Profibus DP_V1 redundancy 
and Profibus PA offer the user remote accessibility to a 
vast array of status alarm and diagnostic data which is 
embedded in the QX. A Device Type Manager (DTM) is also 
available for Profibus.

•  Includes innovative handwheel parallel to the LCD screen to 
permit ease of manual setup and operation and the ability to 
be installed in areas with limited space.
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The L120 is a proven choice for any valve requiring either 
rotary or linear power. Whether gate or globe valves, sluice 
gates or penstocks, the L120 performs reliably in any  
situation demanding positive, dependable actuation. 

It can be used without modification with any rising or  
non-rising stem for linear action valves. When combined 
with a Limitorque PT or HBC series worm gear operator, the 
L120 can be used to control butterfly, ball and plug valves, 
as well as damper drives, flop gates or similar devices. L120 
actuators can also be coupled with other gearheads such as 
Limitorque B320 or MT bevel gear operators for motorized 
operation of valves requiring extended operating times.

The L120 is factory-lubricated and weatherproofed for 
service in temperatures ranging from -50°F to 150°F  
(-45°C to 65°C). Submersible and explosion-proof versions 
are available. Weatherproof enclosures meet NEMA 4 and 
4X standards, as well as NEMA 6 and IP67. Integral controls 
with printed board circuitry and plug-in modules are also 
available.

L120 Multi-turn Actuator

Torque Thrust Output Speed

ft-lb N m lb. kN RPM

50-60,000 68-81,600 10,000-500,000 44-2,224 12-250



6

Torque Thrust Output Speed

ft-lb N m lb. kN RPM

90-60,000 122-81,350 8,000-500,000 36-2,224 12-108

SMB Multi-turn Actuator
The eight models in the SMB series range offer rugged 
dependability from the smaller SMB-000 through the   
industry’s largest electric valve actuator, the SMB-5. An 
extensive gearing selection for each actuator size delivers 
unmatched versatility for meeting exacting operating speed 
requirements. Three phase, single phase, pneumatic, and 
DC motors are available to meet wide ranges of power and 
speed. Optional controls include an integral reversing starter 
and control voltage transformer package, an actuator-
mounted control station, and position indication feedback.

The SMB is well suited to applications involving gate and 
globe valves, sluice gates and other applications where 
long-term, uncompromised, reliable operation is critical. 
Fully qualified for use in nuclear power plants, the SMB is 
the recognized veteran of the nuclear power industry. The 
SB, a high-speed, high-temperature version of the SMB, is 
also available.
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L75 Electric Actuator
The L75 series of electric actuators adds a new dimension 
of operational dependability and flexibility to the remote 
control of quarter-turn valves and other rotary devices. A 
multi-function capability enables the L75 actuator to be 
used throughout the process for on/off, throttling, variable-
cycle and any analog or digital control. One of the most 
reliable electric actuators on the market, the L75 series is 
lightweight, compact and powerful. Its split phase capacitor 
AC reversing motor or DC motor drives a valve through 
a sealed, permanently lubricated gear train, which offers 
virtually lifetime maintenance-free dependable operation. 
The L75 series produces torques up to 3,000 in-lb and is 
available in eight sizes and a variety of housings.

Torque

in-lb N m

120-3,000 13.6-338.9
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PT and PTD Worm Gear Operators
PT and PTD worm gear operators are the first such devices 
designed specifically for motorized operation. When 
combined with unexcelled Limitorque electric actuators such 
as the MX, L120 and SMB, the PT quarter-turn 90-degree 
and PTD multi-turn 360-degree operators provide the user 
with dependable, efficient and economical solutions for 
valve and damper applications. The PT and PTD, conforming 
to AWWA C504 standards, delivers extraordinary valve and 
damper control in a wide range of output torques and  
operational speeds.

Torque

ft-lb N m

880-135,000 1,193-183,060

B320 Bevel Gear Operator
The B320 series of bevel gear operators excels in specialized 
applications such as extended operating times for sluice and 
slide gates. Whether controlled manually or automatically 
with either L120, MX or SMB actuators, B320 operators 
are ideal for any multi-turn application requiring accurate, 
reliable performance. They are used with gate valves, globe 
valves and sluice gates in power plants, petrochemical 
installations, pipelines, and water and waste treatment  
facilities. All units are fully weatherproofed, with gearing 
crafted from high-strength alloy steel for dependable opera-
tion with minimum backlash. Housings are ductile iron, with 
input shafts fully supported by anti-friction bearings.

Torque Thrust

ft-lb N m lb. kN

600-8,000 813-10,846 40,000-325,000 180-1,463
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MT Bevel Gear Operator
The MT series is a superior combination of a bevel gear operator 
torque housing with a thrust base housing that is ideally suited for 
torque-seated valves and applications involving elevated process 
temperatures. Ductile iron bevel gear and thrust base housings 
and robust thrust bearing and drive sleeve/stem nut designs 
combine to offer the most rugged bevel gear operator available  
for handling the seating and unseating forces of high-pressure 
gate and globe valves used in power plants worldwide. 

The MT series provides high efficiency and strong design for 
every application. When motorized by Limitorque MX, SMB or 
L120 series electric actuators, the MT offers flexibility for a wide 
range of valve opening and closing times.

Torque Thrust

ft-lb N m lb. kN

600-4,500 815-6,100 40,000-150,000 178-668

HBC Worm Gear Operator
HBC worm gear operators have proven their rugged dependability  
in the nuclear power industry, large damper operations, and power  
plant flue gas desulphurization applications. Whether controlled 
manually or with L120, MX or SMB actuators, HBCs are the right  
choice for any quarter-turn or multi-turn application requiring  
accurate, reliable, uncompromised performance. They are  
commonly used with butterfly, ball and plug valves in power plants, 
petrochemical installations, pipelines, and water and waste treatment 
facilities. HBCs, built to meet AWWA requirements, are available in  
weatherproof, buried service, and submersible constructions. 

Torque

ft-lb N m

445-93,000 603-126,090
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Master Station III
The next-generation master station is designed specifically 
for use with Limitorque’s line of DDC (Modbus) electric 
actuators. For power, petrochemical, oil and gas, water and 
wastewater applications, the Master Station III acts as a 
single-source controller for up to 250 actuators.

The Master Station III is a plug-and-play solution that 
provides complete control and diagnostics for Limitorque 
MX, QX, L120, LY and L75 field units through a simple 
touch-panel operator interface.

Key Features include:

•   A network time protocol to allow for time synchronization  
of alarms/diagnostic data to Host device

•  Multilingual support includes English, Spanish, German, 
French, Italian

• Web server configuration

• Asset management and diagnostic via Bluetooth V2.0+ 
Enhanced Data Rate (EDR) Class 100m

•  Configuration of slave register polling schedule

•  Industry standard Modbus RTU, ASCI, UDPor TCP/IP 
protocols

•  Three levels of user password protection

•  5.6” TFT touch-screen display

•  E-mail notification of configurable alarm conditions

•  Data/event logging

• Network control of up to 250 devices

•  Front access to peripheral ports: Ethernet, USB x 2, VGA, 
printer/debug

• Modular hot-swappable redundant design

•  Built-in secure Web server for control, monitoring and 
asset management capabilities
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DDC (Modbus)
The DDC (Modbus) valve control network efficiently 
connects as many as 250 valve actuators directly to an 
existing host system without adding hardware or new  
equipment. The network’s design also reduces the costs  
of engineering, cable and installation.

With a simple and reliable communications path between 
the host system and the network, actuators and other 
devices (such as pumps and solenoids) can be efficiently 
automated and monitored from a central control room.

The system’s open architecture is compatible with Modbus 
RTV and ASCII transmission modes, protocols and commu-
nication standards, and is easily expanded to include MX 
and QX units. Limitorque’s partnerships with host suppliers 
ensure that connection and programming can be smoothly 
accomplished with minimal equipment, effort and cost. 

The Limitorque DDC (Modbus) direct-to-host network 
simplifies valve operation, enhances control and  
reduces costs.
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DeviceNet
DeviceNet is a digital, trunk/drop network that serves as a 
digital communication network between host controllers 
and MX/QX actuators. Up to 63 actuators can be connected 
by a single 5 strand, twisted-pair cable to form a DeviceNet 
network. DeviceNet follows the Open Systems Interconnection 
(OSI) model, an ISO standard for network communications.  
A new addition to the communication options of the MX and 
QX, DeviceNet offers the user bit-strobe I/O messaging and  
a host of other benefits.
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Foundation Fieldbus H1 
Limitorque’s Foundation Fieldbus H1 interface for MX actua-
tors uses an all-digital, serial, two-way communications 
system to permit a truly field-distributed control system.

Standard Function Blocks for Analog Output (AO), Digital 
Output (DO) and Digital Input (DI) are used to easily  
integrate the actuator into the plant control system. These  
standard Function Blocks permit a seamless interface to 
control and monitor the actuator with other field instru-
mentation for increased visibility and control of the plant 
processes.

Other features of Foundation Fieldbus:

• Increased visibility of actuator status, alarms 
and diagnostics

• Reduced wiring and wire terminations

• Ease of configuration

• Open standard, non-proprietary fieldbus protocol

The FF unit may command its actuator to open, stop, close, 
move to a set position or perform an emergency shutdown 
operation. Commands to the unit come over the network 
from the host system, which may be a PC, distributed 
control system (DCS), programmable logic controller (PLC) 
or some other microprocessor-based device. Commands 
may also be generated in another network actuator or device 
and transmitted over fieldbus using publisher/subscriber 
communication. 

Fieldbus Network, wire pair 

FF

Actuator 

FF

Actuator 

FF

Actuator 

FF

Actuator 

Fieldbus 
Interface 

Control Highway 

Distributed Control 
System (Host) 

T Terminator 

T 

Terminator Wire pair 
with shield 
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®P R O F I 

S U B 
PROCESS FIELD BUS

PROFIBUS PB DPV1 / PA
The PROFIBUS (PB) field unit is another option for networking and communicating with MX and QX actuators. The PROFIBUS 
communications system is a digital, serial, two-way open bus system that supports a variety of communication rates. The 
PB field unit allows the actuator to send multiple variables to the control system over a high-resolution and distortion-free 
digital communication network, providing control and self-test capabilities. This system allows a network host station such 
as a distributed control system (DCS) or a programmable logic controller (PLC) to control and monitor up to 126 MX and 
QX actuators, including the acquisition of status and alarm data from each actuator. The PB field unit supports two different 
communication board options: PROFIBUS DP, now available with DTM technology, is designed for redundant or non-redundant 
communication between a master host station and distributed devices at the field level, and PROFIBUS PA, which is also avail-
able with DTM technology, is designed for high-speed and reliable communications, with the ability to link sensors and actua-
tors to a common fieldbus line, even in potentially explosive areas. A PROFIBUS DP and PA Device Type Manager (DTM) is 
available to serve as an interface between the MX and QX application software and a host’s Field Device Tool (FDT) frame. The 
DTM can be integrated into FDT frame applications to allow users to perform offline and online parameterization, configuration, 
and status and diagnostic retrieval.
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Customers can receive individualized 
hands-on instruction at the Learning 
Resource Center, Flowserve’s national 
training facility or at Flowserve 
Limitorque’s Houston Training Center. 
Training includes how to select the 
proper equipment and how to install, 
commission, and maintain valve 
actuators and controls.

Online documentation (from http://
www.flowserve.com) includes sales 
brochures, specification bulletins, 
and installation and operation 
manuals.

Flowserve Limitorque’s determination to 
make valve control easier is reflected in a 
comprehensive customer support program. 

Support begins before the sale, when customers 
turn to Flowserve’s experts for technical assistance 
in selecting the proper equipment. After the sale, 
Limitorque customers are backed by 200 factory-
trained service technicians, stationed around the 
globe, who are available to assist with installation, 
commissioning and maintenance.

Limitorque customers find their needs met by  
factories, stocking distributors, parts/service  
centers and sales offices in more than 100 cities 
around the world. This global Flowserve network 
ensures that the end-user, engineer, contractor or 
valve manufacturer can access parts and service 
through a local office.

Internet technology also plays a part in our customer 
service support program. Using Flowserve’s website, 
customers can access key information around the 
clock, including product specifications and local 
service contacts. Customers can also use Flowserve’s 
website for downloading sales and technical literature 
from Limitorque’s ever-growing library of detailed 
documentation.

To make valve control as easy as possible for opera-
tions personnel, Flowserve offers extensive training 
options for all major Limitorque products. Programs 
can be tailored to fit a customer’s particular needs.

Customers worldwide rely on Flowserve Limitorque’s 
commitment to technical support. 

The latest valve control technology with full technical support
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FCD LMENBR0001-01  Printed in USA.

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.

© 2008 Flowserve Corporation, Irving, Texas, USA. Flowserve is a registered trademark of Flowserve Corporation.

To find your local Flowserve representative:

For more information about Flowserve Corporation,  
visit www.flowserve.com, www.limitorque.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
Facsimile: 905-856-7905

Singapore
Flowserve Limitorque
12, Tuas Avenue 20
Singapore 638824
Phone: 65-6868-4628
Facsimile: 65-6862-4940

China
Limitorque Beijing, Pte., Ltd.
RM A1/A2
22/F, East Area, Hanwei Plaza
No. 7 Guanghua Road, Chaoyang District
Beijing 100004, Peoples Republic of China
Phone: 86-10-5921-0606
Facsimile: 86-10-6561-2702

India
Flowserve Limitorque 
No.10-12, THE OVAL, Third floor 
Venkatnarayana Road 
T. Nagar, Chennai 600 017 
Phone: +91-44-2432-8755 
& +91-44-2432-4801 
Facsimile: +91-44-2432-8754 


