
and displayed. This ensures that the platform is 
not overloaded, which is a major safety concern. 
The tilt switches on the chassis and the platform 
are intended to function as adjustable alarm trips.
    Even though the new standards will not be ef-
fective until 2017, companies like The Fredericks 
Company already produce the needed sensors. 
Height sensor inclinometers for this application 
have a ±60° operating range, in one axis, with a 
0.5 to 4.5 V DC output, and are designed for hori-
zontal or vertical mounting. Chassis and platform 
inclinometers have a ±25° operating range, oper-
ate on two axes, and are designed for horizontal 
mounting. These sensors can have either CAN 
J1939 or 0.5 to 4.5 V DC output for each axis. The 
chassis and platform tilt switches on a scissor lift 
are designed for horizontal mounting and have 
±1° to ±25° settable trip points on two axes, with 
relay outputs. The switches and inclinometers are 

They are called by many names: scissor lifts, 
bucket lifts, boom-mounted buckets, vehi-

cle-mounted boom buckets, but they all really are 
MEWPs—mobile elevating work platforms. They 
have been around for years in construction, ware-
housing, utilities, and other industries where appli-
cations exist with the need to move a person from 
the ground to a specific height, and do it safely, 
simply, and repeatedly. 
    Over the past several decades, advances in de-
sign of both the MEWP and its control systems 
have made the devices measurably safer. Data 
from IPAF, the International Powered Access Fed-
eration—the industry trade group for the manu-
facturers of MEWPs—shows clearly that there has 
been a reduction in the number and severity of 
accidents in the past decade.
    SAIA, the Scaffold and Access Industry Asso-
ciation, is the ANSI standards-making body for 
MEWPs, and they have devised and published a 
new standard, ANSI A92.20/22/24, as the North 
American standard for MEWPs. In addition, the 
European community has promulgated its own 
standard, which is very similar to the SAIA stan-
dard: EN280:2013+A1—as the European Safety 
Standard for MEWPs. Both standards require im-
proved control over height and tilt, as well as pro-
viding for controls that have safeguards against 
involuntary motion, ascent, or descent.
    These standards are expected to come into ef-
fect in early 2017, and manufacturers and users of 
MEWPs are looking at the types of sensors that 
will be needed to conform to the standards.
    For example, on a scissor lift, chassis and plat-
form inclinometers and tilt switches will likely 
be needed, as will height sensors and inclinom-
eters. On a boom lift, chassis inclinometers and 
tilt switches will likely be required, as will boom 
inclinometers and platform inclinometers and tilt 
switches.
    The height sensor inclinometer on a scissor lift 
is used to measure the scissor leg angles and de-
rive the height of the platform. With the output of 
other sensors, the platform load can be calculated 

designed for harsh conditions, with temperature 
ranges from -40° to 70° C, with protection class 
IP67. 
    On a boom lift, inclinometers and tilt switches 
are mounted on the chassis. Boom lifts are often 
mobile, and it is very important to make sure that 
the chassis is, itself, stable before use. A boom in-
clinometer is used to determine the height of the 
platform, while on the platform additional incli-
nometers and tilt switches are used to make sure 
the platform is level. The specifications for boom 
lift inclinometers and tilt switches are similar to 
those used on scissor lifts.
    So how does an inclinometer work? There 
are two basic types of inclinometers, or tilt sen-
sors. One is a MEMS device, but for MEWPs, the 
most commonly used are electrolytic tilt sensors 
because of their repeatability and robustness 
in harsh conditions, such as those found in con-
struction. Single axis sensors act just like a banana 
level, with three electrodes (a common and two 
outer electrodes), while dual axis sensors act like 
a small tank with fluid in it. The dual axis sensor 
has five electrodes (a common and four outer). As 
the fluid is tilted, the fluid inside the level covers a 
portion of the outer electrodes depending on the 
direction of tilt. This causes the conductive path to 
present a ratio between the electrodes, which can 
be compared to a potentiometer with the wiper 
being the common electrode. Inclinometers can 
be supplied with either analog outputs or CAN Bus 
J1939 digital outputs (among others) that can be 
interfaced with an existing network in a vehicle. 
Tilt switches are supplied with relay outputs or 
open collector outputs, and can be programmed 
via digital interfaces.
    The issue is safety. With inclinometers and tilt 
switches like those manufactured by The Freder-
icks Company, a woman-owned enterprise with 
over 80 years of experience in design and manu-
facturing, the MEWP manufacturer and end user 
can be sure that their lift can conform to the new 
standards from the EC and ANSI.
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Proper Instrumentation Keeps 
MEWPs Safely

“On the Level”

The Fredericks Company provides high performance sensing solutions for a wide range of industries around the world.  For more information about products and pricing, 
call us at +1 (215) 947 2500 or email us at sales@frederickscompany.com.
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