
LVIT LINEAR POSITION AND DIMENSION SENSING TECHNOLOGY

What’s an LVIT and how are they used? LVITs, 
Linear Variable Inductance Transducers, 
have been around for more than 40 years. 
They are contactless linear position sensing 
devices that utilize eddy currents produced 
by an inductor magnetically coupled to 
a conductive movable element to vary 
the resonant frequency of an L-C tank 
circuit. A common form of an LVIT uses a 
small diameter inductive coil wound on an 
insulated rod inside a conductive target tube 
mechanically coupled to the moving object. 
Another version uses an inductive coil wound 
on an insulated tube with a conductive solid 
rod for a target. In either case, no physical 
contact is required between the coil and the 
movable target.

Being contactless, the basic measurement mechanism of an LVIT does not wear out over 
time due to rapid cycling or dithering like in a resistive potentiometer. LVITs also do not have 
the higher installed cost of the ancillary electronics associated with some other contactless 
technologies. LVITs are well accepted by OEMs due to their relatively low cost and ability to be 
packaged in many different forms.  

Typical LVITs have full ranges from 0.10 to 30 inches (2.5 to 750 mm) or more. The built-in 
electronic module, operating from 5 to 30 V DC, utilizes a microprocessor along with small-sized 
components to offer outstanding smart sensor performance, achieving ≤ ±0.1% of FSO linearity 
errors and ≤ 0.015% of FSO / ºC temperature coefficients, coupled with a wide variety of analog 
DC or digital outputs. It is worth noting that the LVIT’s output is absolute, not incremental, so loss 
of power does not affect the output. It will be the same as before when the power is restored. 
With its built-in electronics, an LVIT is a precalibrated position sensor that can be utilized without 
a necessary in situ calibration requirement.
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LVITs are available in unique, compact-designed 
miniature versions having housing diameters 
of 0.375-inch (9.5 mm) and 0.50-inch (13 mm), 
standard models with diameters of 0.75-inch (19 
mm) and 1.00- or 1.06-inches (25 or 27 mm), and 
heavy duty housing sizes of 1. 31-inch (33.4 mm) 
and 1.75-inch (44.5 mm) diameter. This range of 
housing sizes for LVITs can be seen in Figure 1, 
Figure 2 shows the miniature sensor, and Figure 
3 shows a cutaway of a typical LVIT. Most LVITs 
are environmentally rated IP-67. All LVITs meet 
the EU’s CE requirements for EMI susceptibility 
and radiation testing, and meet the EU’s RoHS 
standard. Many LVITs are available with rod-eye 
ends to simplify in-line mechanical installation.

Figure 2  Miniature LVIT

Figure 3  Cutaway View of LVIT
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In mobile hydraulics, an LVIT is a common choice 
for measuring a hydraulic cylinder’s ram position. 
Typically the sensor has a pressure-sealed head 
and a long probe to insert into a gun-drilled 
blind hole in the cylinder’s ram. Its target tube is 
mounted in the blind hole in the ram. The sensor 
head is either O-ring port-mounted or embedded 
into the end cap of the cylinder. This packaging 
version fulfills many different applications in 
mobile hydraulics such as bulldozer shovel or 
snow plow positioning, boom positioning on 
hydraulic cranes and manlift baskets, and for 
various agricultural vehicle accessory position 
feedback requirements. A typical externally 
mounted cylinder LVIT is shown in Figure . LVITs 
can also be used for second stage spool position 
feedback in 2-stage servo or proportional valves 
by having the inductive probe inserted into a blind 
hole in one end of the valve’s main spool.

TAILORED LVIT TECHNOLOGY FOR DEMANDING 
APPLICATIONS

PROVIDING RELIABLE, ACCURATE POSITION FEEDBACK 
SOLUTIONS FOR MOBILE AND SUBSEA HYDRAULIC 
SYSTEMS

LVITs are found in a wide variety of applications that require position information or feedback. Typical 
applications include mobile hydraulics, subsea equipment for off-shore platforms, civil engineering for 
bridge and structural testing, electric power generation, energy development, and factory automation.  
Let’s take a closer look at how LVIT technology excels across various demanding applications.

Figure 4  Cutaway View of In-Cylinder
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For off-shore and subsea cylinder applications 
involving pumps, chokes, blowout preventers, and 
ROV-based actuators, the LVITs are designed to 
withstand both the internal and external pressures 
in a PBOF (pressure balanced, oil-filled) system 
to ocean depths of 10,000 feet (3,000 m). Other 
sensor technologies commonly used for these 
applications often require additional hardware, 
such as a ring magnet, to be installed, which adds 
cost to the machining of the cylinder ram and 
complexity to the sensor’s installation. Typical 
subsea LVITs are shown in Figure 4.

Figure 5  Typical Off-Road External Hydraulic Cylinder 
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ADDRESSING CIVIL ENGINEERING CHALLENGES LIKE 
BRIDGE MOVEMENT AND RAIL BUCKLING

Typical civil engineering and geophysical 
applications include measuring bridge expansion 
and contraction due to seasonal heating and 
cooling, and related shifts in trunnions and roller 
support mechanisms.  This problem of expansion 
and contraction is compounded with railway 
bridges and trackage, where the expansion of a 
mile-long section of rail could be as much as 4 feet 
over a change of temperature in some climates 
of 100 degrees F. This could lead to rail buckling, 
known in the rail transportation industry as “sun 
kink”, and the subsequent derailment of a train.

In these applications, instead of having a probe 
protruding from the sensor head, the LVIT’s probe 
coil, target, and smart electronics are packaged 
inside of a shaft-sealed cylindrical housing for 
protection, allowing the sensor to be exposed to 
its environment. LVITs are connected to the pier 
and deck of the bridge to measure their relative 
position, or directly to the rails to measure rail 
buckling. This LVIT technology is extremely robust, 
sealed to IP-67, and can withstand seasonal 
weather conditions such as heat, cold, rain, and 
snow. An installation of heavy duty LVITs on a 
bridge is shown in Figure 6a and sun-kinked 
railroad tracks are shown in Figure 6b.

Figure 6a LVIT Mounted on Bridge      

 Figure 6b Image of Sun Kinked Rail    
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DELIVERING PRECISE POSITION FEEDBACK SOLUTIONS 
FOR POWER GENERATION AND HAZARDOUS LOCATIONS

ACCURATE LINEAR DISPLACEMENT MEASUREMENT IN 
LIMITED SPACES

LVITs are being utilized in specific areas of the energy sector. In power generation applications, LVITs 
are used in systems for steam or fuel valve position feedback, feedwater pump displacement, or power 
generator shell movement. In oil fields, LVITs are used in hydraulic-operated pumps that replace Lufkin 
pump jacks and to measure poppet position in oilfield check valves and relief valves. Most oil and natural 
gas fields are recognized as classic “Hazardous Locations” so ASG produces LVITs that are UL and CUL 
listed for operation in NEC Class 1, Division 2, Groups C and D hazlocs. This approval is typically accepted 
in most foreign countries that subscribe to the ATEX hazloc requirements.

The miniature, high-performance linear position sensor specifically designed for applications where 
space constraints are a critical factor. Developed for use in compact factory automation systems, 
precision assembly machinery, and drones, these miniature LVIT sensors offer accurate, contactless 
position measurement without sacrificing their durability or reliability. 

The LVIT sensor’s compact form factor and non-contact inductive technology minimize internal wear 
and mechanical degradation over time, making it ideal for high-duty-cycle environments. Whether 
used in robotic end effectors, automated tooling, or miniature actuators, this product is engineered 
to deliver reliable, high-resolution position feedback in space-limited applications.

Figure 8 Miniature High-Performance LVIT

Figure 7 UL Approved LVIT for Hazardous Locations
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POWERING PRECISION IN ROBOTICS AND 
AUTOMATION SYSTEMS

LVITs are used in many factory automation 
applications, including packaging and material 
handling equipment, die platen positioning in 
plastic molding machines, roller position and 
web tension controls in paper mills or converting 
facilities, and robotic spray painting or powder-
coating systems. 
While Figure 8 shows a LVIT that is intended to be 
fastened to the part it is measuring, LVITs can also 
be spring-loaded as shown in Figure 9. So, where 
does one use a spring-loaded LVIT versus other 
spring-loaded sensor technologies such as DC-
LVDT gage heads and “pencil” gaging probes? 

Spring-loaded LVITs can be used wherever 
traditional DC-LVDT gage heads are used. 
Electrically, an LVIT is a specification-equivalent 
of a typical DC-LVDT gage head, offering the 
same resolution and repeatability. Mechanically, 
an LVIT can have the same outer diameter and 
external mounting threads. However, an LVIT is 
approximately half of the length of the LVDT gage 
head due to its much better stroke-to-length ratio. 
So why use a 9-inch long LVDT sensor to measure 
1 inch of travel when the same performance can be 
achieved with a 4-inch long LVIT gaging sensor for 
much lower cost?  

 Figure 9 GHS-19 Spring-Loaded LVIT
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When compared to pencil gaging probes, a spring-loaded LVIT can satisfy just about all of the same 
applications: automotive, medical and mil/aero test stands, robotic arms, parts placement, and QA 
dimensional gaging to name a few. Pencil probes are generally selected for just one of two reasons: size 
or resolution and repeatability. They are 8-mm or 0.375-inch OD, with resolution and repeatability of 4 
millionths of an inch. However, these pencil probes require a separate signal conditioner, making the cost 
per channel typically much more than double the cost of an LVIT. If the application does not require the 
small diameter of the pencil probe along with its ultra-fine resolution and repeatability, a spring-loaded 
LVIT is a significantly lower cost alternative sensor with comparable specifications.

Some factory automation applications that are utilizing proximity sensors for position sensing can often 
be better satisfied with LVIT technology, as long as low-force contact is permitted between the LVIT’s 
probe and the object under test. The spring-loaded LVIT shown in Figure 8 has an M18x1 thread on its 
housing, matching a common metric thread found on proximity sensors. With an LVIT’s short body length, 
this model can often fit in where a proximity sensor was previously located and provide a proportional 
analog output rather than merely an NPN or PNP TTL switching signal.

Figure 10  LRS-18 Spring-Loaded LVIT

All of Alliance Sensors Group’s LVIT product line incorporate ASG’s proprietary SenSet™ field 
programmable scaling, which allows a user to adjust for mechanical variations after installation in the 
application simply by pushing a button or grounding a connection. This SenSet™ feature reduces setup 
time and cost of ownership. For example, SenSet™ allows a rising stem valve that opens 9 inches to be 
coupled to a 10-inch range LVIT and get full scale output over the 9 inches of stem travel by scaling the 
sensor’s output with the SenSet feature after the sensor has been installed in place.
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FEATURE ▼ SENSOR 
TECHNOLOGY POTENTIOMETER DC-LVDT HALF-BRIDGE LVIT MAGNETOSTRICTIVE

Range - Inches 1 to 20 0.1 to 20 0.04 to 16 0.2 to 40 4 to 120

Range - mm 25 to 500 2.5 to 500 1 to 400 5 to 1000 100 to 3000

Accuracy Moderate Very Good Good Very Good Excellent

Resolution Moderate Excellent Excellent Excellent Excellent

Repeatability / Hysteresis Fair Excellent Excellent Excellent Excellent

Linearity Moderate Good Good Good Very Good

Dynamic Response Fair Good Good Good Moderate

Temperature 
Characteristics Fair Moderate Good Very Good Good

Vibration and Shock 
Sensitivity Poor Good Fair  Good Fair

Mechanical Overload 
Capabilities Poor Very Good Good Very Good Very  Good

Life & Long Term 
Reliability Poor Good Good Good Fair

Internal Contacts Contacts Contactless Contactless Contactless Contactless

Relative Cost Low High Moderate Low High

COMPARATIVE SPECIFICATIONS OF COMMON LINEAR 
POSITION SENSORS
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•	 Excellent linearity, repeatability, and 
resolution specifications 

•	  “In our precision manufacturing operations, 
accuracy and consistency are non-negotiable. 
We needed a linear position sensor that 
could deliver tight linearity, repeatability, and 
resolution -- without inflating our budget. Your 
LVIT (Linear Variable Inductive Transducer) 
sensors exceeded our expectations.”  -- 
Manufacturing Customer

•	 Multiple analog DC output choices and 
high resolution digital output

•	 “Multiple analog DC outputs: Our equipment 
includes a mix of analog controllers, and your 
LVITs offered the flexibility we required—0–5V, 
0–10V, and 4–20mA outputs—allowing us to 
match each sensor to its respective control 
system with minimal wiring changes or 
converters.”  -- Operations Engineer

•	 Temperature compensation over 
industrial temperature range

•	 “Proven robustness in the field: We deployed 
these sensors in outdoor and industrial 
locations where fluid temperature swings 
are extreme, and they consistently met 
our stringent accuracy requirements.” --   
Hydraulic Technician

•	 Pressure-sealed versions for fluid power 
and in-cylinder use 

•	 “With your sensors, we’ve enhanced the 
reliability and safety of our subsea drilling 
operations while reducing downtime and 
maintenance costs. For any mission-critical 
application in extreme environments, these 
sensors have proven to be an essential part of 
our system.”  -- Platform Drilling Engineer

•	 Custom application-oriented OEM 
sensor packages

•	  “As an OEM supplier of oilfield equipment, 
we needed a sensor solution that exceeded 
standard, off-the-shelf capabilities. It was 
essential to partner with a sensor provider who 
could deliver customized performance without 
sacrificing reliability or delivery schedules. 
Your team met that challenge by delivering a 
UL-approved sensor suitable   for hazardous 
locations.”  — Design Engineer

From the foregoing exposition, it is apparent that 
LVITs represent a valuable and very cost-effective 
sensing technology for a broad range of position 
measuring applications. These include fluid power 
and mobile hydraulics, construction and civil 
engineering, energy and petroleum exploration, 
subsea hardware, factory automation systems, 
and dimensional gaging. The conclusion is that 
sensors using LVIT technology can solve this wide 
variety of linear position sensing applications 
because they offer:

•	 Exceptional price-to-performance 
factor 

•	  “By switching to your LVITs, we improved 
system reliability, cut maintenance costs, and 
enhanced the precision of our automation 
processes. It was a smart investment with a 
fast ROI.”  Automation Systems Engineer    

                                                                          
•	 Contactless operation with no wearout
•	  “Thanks to your linear position sensors, 

we’ve eliminated position sensor failure as a 
source of downtime. The contactless design 
not only improved system reliability but also 
reduced our long-term maintenance costs.”   
Manufacturing Facility

•	 Excellent stroke-to-length ratio
•	  “Your sensors offer an exceptional stroke-

to-length ratio, allowing us to achieve full-
range position sensing with a sensor body 
significantly shorter than traditional options 
like LVDTs or magnetostrictive sensors.”   
Packaging Machine Design Engineer 

•	 Extreme robustness to shock and 
vibration

•	  “These sensors are rugged enough to 
be mounted directly to bridge structural 
components like expansion joints and support 
beams without requiring extra damping or 
auxiliary housings”   -- Civil Engineer 



For more information on LVIT technology for 
OEM applications, please contact: 

www.alliancesensors.com
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