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Foreword        (This foreword is not part of American National Standard MH29.2-2000) 
 
 
 
The Lift Manufacturers Product Section (LMPS) of Material Handling Industry of 
America, is comprised of a substantial portion of the major companies that 
design and manufacture industrial tilters in the United States.  This standard is 
the result of LMPS’s recognition of the need to develop a comprehensive safety 
standard and establish a minimum design and performance criteria to ensure the 
safe application and utilization of industrial tilters, and was formulated under 
American National Standard’s, Inc. (ANSI) procedures. 
 
LMPS formed the MH29 Committee in 1998.  Listed below are the members of 
LMPS who contributed to the development of MH29.2: 
 
Advance Lifts, Inc. 
American Lifts 
Autoquip Corporation 
Bishamon Industries Corporation 
Globe International 
Handling Specialty, Inc. 
Knight Industries 
Pentalift Equipment 
Presto Lifts  
Ruger Equipment 
Southworth International Group 
West Bend Equipment Company, Inc. 
 
This standard, which was approved by the ANSI on July 10, 2000, represents 
recommended safety practices for industrial tilters.  It was developed to offer 
information to parties engaged in the manufacture, marketing, purchase or use of 
industrial tilters. 
 
The LMPS Product Section of Material Handling Industry of America assumes no 
responsibility and disclaims all liability of any kind, however arising, as a result of 
the acceptance or use of this standard. 
 
Suggestions for improvement of this standard will be welcome.  They should be 
sent to the secretariat Lift Manufacturers Product Section of Material Handling 
Industry of America, 8720 Red Oak Blvd., Suite 201, Charlotte,  NC,  28217-
3992. 
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AMERICAN NATIONAL STANDARD                                     ANSI MH29.2 –2000 
 
American National Standard 
For Safety Requirements 
For Industrial Tilters 
 
 
1. Introduction 
 
Industrial tilters have been in use since the early 1950’s.  The use of industrial tilters has become 
increasingly popular in such applications as workstations to position containers, baskets or tubs 
to the convenience of the operator. 
 
While their safety record has been excellent, there were no definitive standards regarding their 
design, manufacture and performance.  Lack of specific standards for industrial tilters sometimes 
caused confusion with the manufacturers, users and various governing bodies who, because of 
the lack of specific standards, apply existing standards of non-related equipment to industrial 
tilters. 
 
The requirements herein were developed to ensure minimum standards for the protection of 
users and operators and to eliminate confusion for governing bodies 
 
The operation of any industrial tilter is subject to certain hazards that can be protected against 
only by the exercise of care and common sense, and not by mechanical means.  It is, therefore, 
essential to have competent, qualified operators, trained in the safe operation and care of this 
type of equipment. 
 
 
2. Scope and Purpose 
 
2.1 Equipment Covered 
 
This standard applies for future designs of industrial tilters manufactured after the effective date 
of this standard, that are designed to position materials.  They are generally activated by means 
of hydraulic, pneumatic, mechanical or electro/mechanical means.  Industrial tilters ca be 
stationary or movable and are generally used to position, feed, transfer, load or unload materials.  
They are available in a range of capacities, sizes and angular travels of less than 110 degrees.  
Industrial tilters are considered to be material handling equipment. 
 
2.1.1 Equipment Not Covered 
 
This standard does not relate to: 
 
(1) Dumpers or upenders where angular travel exceeds 110 degrees 
(2) Inverters and rotators 
(3) Refuse dumpers 
(4) Self dumping hoppers 
(5) Truck mounted dump bodies 
 
 
 



2.2 Purpose 
 
The purpose of this standard is to serve as a guide for future designers, manufacturers, sellers, 
installers, owners, users and governing bodies of industrial tilters to achieve the following 
objectives: 
 
(1) To provide a reasonable degree of personnel safety through the establishment of a 

minimum safety standard. 
(2) To standardize rating methods. 
(3) To promote the understanding by manufacturers, sellers, installers, Owners, users and 

governing bodies of their respective responsibilities. 
 
 
3. Definitions 
 
3.1 Angular Creep:  Extremely slow speed movement of a tilter that is the result of normal, 

internal leakage of fluid control valves. 
 
3.2 Angular Travel:  The angular difference between the two tilting travel limits of the 

platform deck or forks, expressed in degrees. 
 
3.3 Authorized Person:  Trained or qualified personnel approved or assigned to perform a 

specific duty or duties. 
 
3.4 Center of Gravity:  The point at which a mass can be supported, in any position, and 

remain in equilibrium without tipping. 
 
3.5 Critical Components:  Those components whose absence or failure would cause the 

equipment, or which they are a part, to become inadequate or unsafe for its specific 
purpose. 

 
3.6 Ductile:  Described material capable of sustaining more than 5% elongation before it 

fractures. 
 
3.7 End/Side Axle Load Capacity:  The maximum amount of single axle load (in the case of 

rolling loads) which may be applied to any loading edge of the tilter platform or forks 
when in any operating position. 

 
3.8 End/Side Edge Load Capacity:  The maximum amount of static load that can be applied 

to any loading edge of the tilter platform or forks when in any operating position. 
 
3.9 Hydraulic Piping System:  The entire system of fluid conduits such as hose, pipe, 

tubing, etc., utilized to transfer hydraulic fluid between various operating components of 
the hydraulic system such as pumps, valves, actuators, etc. 

 
3.10 Interlock:  A device which makes operating functions interdependent. 
 
3.11 Non-Ductile:  Describes material capable only of sustaining up to 5% elongation before it 

fractures. 
 
3.12 Operator:  Trained person controlling the movement of the tilter. 
 
 
 
 



3.13 Platform/Fork Length:  The platform or fork dimension as measured perpendicular to 
the hinged edge (tilt axis).  This is considered the side of the platform or fork. 

 
3.14 Platform/Fork Width:  The platform or fork dimension as measured parallel to the 

hinged edge (tilt axis).  This is considered the end of the platform or fork. 
 
3.15 Pneumatic Piping System:  The entire system of pneumatic conduits such as hose, 

pipe, tubing, etc. utilized to transfer gas between various operating components of the 
pneumatic system such as pumps, valves actuators, etc. 

 
3.16 Qualified Person:  A person, who, by possession of a recognized degree, certificate, 

professional standing, or skill, and who, by knowledge, training and experience, has 
demonstrated the ability to deal with problems relating to the subject matter, the work, or 
the project. 

 
3.17 Related Capacity:  The maximum uniformly distributed load which can be applied 

according to the manufacturer’s specification. 
 
3.18 Rollover Capacity:  The maximum amount of single axle load which may be rolled over 

a platform or fork surface that is positioned at the lower limits of its travel. 
 
3.19 Shall:  The word “shall” is to be understood as mandatory. 
 
3.20 Should:  The word “should” is to be understood as advisory. 
 
3.21 Strength Factor:  The ratio of ultimate strength of a material to its design stress at 

maximum rated capacity. 
 
3.22 Trained Personnel:  Personnel who have been trained by a qualified person and have 

demonstrated the ability to perform a particular function on or around an industrial tilter. 
 
3.23 Tilter:  A device having a platform or forks surface that pivots up to 110 degrees about a 

horizontal tilt axis. 
 
 
4. General Requirements and Load Ratings for All Industrial Tilters 
 
4.1 General Requirements 
 
4.1.1 Basic Principles 
 
Sound engineering principles consistent with all data available regarding the parameters of 
intended use and the expected environment shall be applied in the design and manufacture of 
industrial tilters.  Industrial tilters shall not carry personnel. 
 
4.1.2 Design and Construction Requirements 
 
The design shall be such as to produce an industrial tilter that will tilt and sustain the maximum 
rated capacity.  The materials used in the industrial tilter shall be sufficient strength to meet or 
exceed the requirements of this standard. 
 
4.1.2.1 Structural Strength Factor (Ductile) 
 
All ductile load supporting elements of the industrial tilter shall have a strength factor of not less 
than three. 



4.1.2.2 Non-ductile Material, Chains or Cable 
 
All non-ductile (such as cast iron) load supporting elements of the industrial tilter shall have a 
strength factor of not less than five. 
 
4.1.2.3 Stability 
 
Industrial tilters shall be designed such that, during operation the load center of gravity remains 
within the “footprint” of the base, unless the tilter is secured, or a counterbalance means is 
provided for stability. 
 
4.1.3 Electrical Wiring and Equipment 
 
Original electrical wiring and equipment shall be in accordance with requirements of the National 
Electrical Code (ANSI/NFPA-79) in effect at date of tilter manufacture. 
 
4.2 Rated Capacities 
 
Maximum rated capacity shall be indicated on the equipment nameplate. 
 
4.2.1 Center of Gravity Ratings 
 
Maximum rated capacity is based on the load center of gravity located in the center of the 
platform or forks with the height of the center of gravity at 24” above the platform or forks, unless 
otherwise specified by the manufacturer.  Additional ratings may be given. 
 
Note:  Where dynamic, shifting or other unusual load conditions, such as, loads which are not 
uniform in density may exist, it is the responsibility of the purchaser at the time of order to bring 
such load conditions to the attention of the manufacturer. 
 
 
5. Deflection 
 
5.1 General 
 
In common with other types of load carrying machines, all industrial tilters will deflect under load 
because of fluid compressibility and/or structural elasticity.  Maximum deflection tolerances shall 
be as outlined below. 
 
5.2 Deflection at the Platform End Opposite the Tilt Axis 
 
The maximum platform deflection of an industrial tilter shall be limited, by design, according to the 
following formula when a static load of 1/2 the rated capacity is uniformly distributed over 1/2 the 
platform width and tilted up to 30 degrees. 
 

D = I + W 
       64 
 
Where, 
I = platform/fork length (in.) 
W = platform width or width between the outside edges of the forks (in.) 
D = deflection, max. allowable (in.) 
 



Actual deflection is the difference in the measurements taken between the tilter base and the (2) 
two corners of the tilter platform, opposite the tilt axis.  In the case of fork style units, the 
deflection measurement is taken between the tilter base and the tip of each fork. 
 
Note:  It is the responsibility of the purchaser/user to advise the manufacturer where deflection 
may be critical to the application. 
 
 
6. Platform Protection 
 
6.1 Industrial Tilters Guarding 
 
One or more of the following guarding methods, or other sufficient means, including guarded by 
location, shall be provided for personnel protection. 
 
Note:  Automatically operated tilters must be guarded by enclosures as defined in 6.1.1.4, by 
location or by other means. 
 
6.1.1 Pit Mounted Installations 
 
When the tilter travel is such that an unprotected, lowering platform edge may entrap any part of 
a person’s foot between the platform and the pit, the potential hazard shall be guarded by one or 
more of the methods described in 6.1.1.1 to 6.1.1.4.  The pit should be sized to provide a 
minimum nominal (1) one inch clearance between the platform edge and the pit edge in any 
position. 
 
6.1.1.1 Bevel Toe Guards 
 
A toe guard plate not less than 8 inches in width shall be provided on all unprotected sides.  It 
shall be made of steel, not less than No. 11 gauge in thickness, or other material on equal rigidity, 
attached flush with the edge of the platform, and slanted inwardly at an angle of approximately 30 
degrees from vertical. 
 
Insert Bevel Toe Guard Figure Here 
 
6.1.1.2 Skirts 
 
Skirts of metal or wood or other material of similar strength and rigidity shall be provided and 
attached to the platform to protect the exposed entrapment area. 
 
Insert Skirt Figure Here 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



6.1.1.3 Toe Sensor 
 
Toe sensor shall be mounted below the platform edge such that when an obstruction is met 
during descent, the tilter will be brought to rest before entrapment can occur whether the tilter is 
loaded or empty.  Any unguarded clearance between the toe sensor and the underside perimeter 
of the platform shall be limited to 7/8”.  The toe sensor mechanism shall be of a design so as to 
prevent any further downward movement of the tilter until the obstruction is removed and the toe 
sensor is fully operational. 
 
Insert Toe Sensor Figure Here 
 
6.1.1.4 Enclosures 
 
When protection is not provided as specified in 6.1.1.1, 6.1.1.2, or 6.1.1.3 the unprotected sides 
shall be provided with solid or mesh enclosures 8’ high or to the full height of the tilter rise 
whichever is less.  Mesh enclosures shall reject a 2-inch ball. 
 
Insert Enclosures Figure Here 
 
6.1.2 Above-floor Installations 
 
On installations where the tilter platform structure is entirely above the floor and it’s the angular 
lowering speed does not exceed 10 feet per minute, measured at the platform edge opposite the 
tilt axis, the protection specified in 6.1.1 may be modified as follows: 
 
6.1.2.1 Toe Clearance 
 
A toe clearance space may be provided in lieu of the protection specified in 6.1.2.2.  When the 
platform is in its lowest position such toe clearance shall be not less than 3 inches vertically from 
the floor to the bottom edge of the platform. 
 
Insert Toe Clearance Figure Here 
 
6.1.2.2 Bevel Toe Guard 
 
The bevel toe guards specified in 6.1.1.1 may be reduced in width, but shall be the full depth of 
the platform and not less than 4 inches wide.  The inward slant shall be such that the horizontal 
distance from the edge of the platform to the bottom edge of the toe guard is not less than 3-1/2 
inches or more than 4 inches. 
 
Insert Bevel Toe Guard Figure Here 
 
6.1.2.3 Toe Sensor 
 
A toe sensor as specified in 6.1.1.3 may be provided in lieu of the protection as specified in 
6.1.2.1 or 6.1.2.2. 
 
Insert Toe Sensor Figure Here 
 
6.1.2.4 Precautionary Labeling 
 
In the case of fork style units only, precautionary labeling shall be placed to warn of the potential 
hazards. 
 



7. Controls 
 
7.1 Industrial Tilter Controls 
 
Manual directional controls shall be marked for the direction they control and shall be of the type 
which return to the “off” or the neutral position when released or they shall be equipped with an 
emergency “stop” control.  Where industrial tilters are automatically operated, an emergency 
“stop” control shall be provided.  All controls should be protected against inadvertent operation. 
 
 
8. Type of Actuation 
 
8.1 Hydraulic Actuator 
 
8.1.1 Overload Protection 
 
Hydraulic overload protection shall be provided by means of a relief valve that will prevent 
hydraulic pressure in excess of 125% of the maximum design operating pressure.  The relief 
valve shall be so located that its operation will not cause the platform to lower. 
 
8.1.2 Rate of Descent Protection 
 
8.1.2.1 Normal Operation 
 
Hydraulically powered industrial tilters shall be provided with the hydraulic device to limit down 
speed. 
 
8.1.2.2 Fault Conditions 
 
Hydraulically powered tilters shall be designed that in the event of failure in any part of the 
hydraulic piping system, either the descent of the tilter will be promptly arrested or speed of the 
tilter will be limited to a speed not to exceed the greater of 4 times the normal down speed or 30 
fpm, measured at the platform edge opposite the tilt axis, when fully loaded. 
 
8.1.3 Tilter Stops 
 
The tilter shall have a positive means of limiting its travel. 
 
8.1.4 Pressure Ratings 
 
All critical components of the hydraulic system used in an industrial tilter shall have a minimum 
design bursting pressure that is at least 3 times the maximum design operating pressure. 
 
8.1.5 Angular Creep 
 
Angular creep should be no more than (1) one degree maximum angular travel of the platform 
over a period of 15 minutes under full load at any position of the platform. 
 
Note:  If more stringent requirements are necessary they should be specified by the purchaser at 
the time of order. 
 
 
 
 
 



8.2 Mechanical Actuators 
 
8.2.1 Normal Operation 
 
Mechanically powered industrial tilters shall be powered in upward and downward travel. 
 
8.2.2 Tilter Stops 
 
The tilter shall have a positive means of limiting its travel. 
 
8.2.3 Strength Factors 
 
All critical components of the actuator mechanism in mechanical industrial tilters shall have a 
strength factor of not less than three. 
 
8.3 Pneumatic Actuators 
 
8.3.1 Overload Protection 
 
Overload protection of a pneumatically actuated tilter shall be provided by means of a relief valve 
to limit the air pressure in the actuator to not exceed 110 percent of the maximum rated pressure 
of the actuator.  Because of the high potential energy stored in compressed air, the tilter may be 
allowed to lower at a rate controlled to prevent free fall in the event of over pressure in the 
actuator. 
 
8.3.2 Rate of Descent Protection 
 
8.3.2.1 Normal Operation 
 
Pneumatically powered tilters shall be provided with a means to limit down speed. 
 
8.3.2.2 Fault Conditions 
 
Pneumatically powered tilters shall be so designed that in the event of failure in any part of the 
pneumatic piping system, either the descent of the tilter will be promptly arrested or the rate of 
descent of the tilter will be limited to a speed not to exceed the greater of 4 times the normal 
down speed or 30 fpm measured at the edge opposite the hinge when fully loaded. 
 
8.3.3 Tilter Stops 
 
The tilter shall have a positive means of limiting its upward travel. 
 
8.3.4 Pressure Ratings 
 
All critical components of the pneumatic system used in an industrial tilter shall have a maximum 
design bursting pressure of at least 3 times the maximum design operating pressure. 
 
8.3.5 Angular Creep 
 
Angular creep should be no more than (1) one degree of the maximum angular travel of the 
platform over a period of 15 minutes under constant full load at any position of the platform. 
 
Note: If more stringent requirements are necessary, they should be specified by the purchaser 
at time of order. 
 
 



9. Maintenance Device 
 
Industrial tilters shall be provided with a securely attached device to block the empty tilter in a 
convenient raised position for the performance of routine maintenance or service procedures if 
the tilter can not be fully serviced with the platform fully lowered. 
 
 
10. Markings 
 
10.1 Manufacturer’s Nameplate 
 
Industrial tilters shall be provided with a manufacturer’s nameplate, which includes the name of 
the manufacturer, model number, serial number, rated tilting capacity and any specific center of 
gravity limitations.  The nameplate shall be durable, corrosion resistant and permanently secured 
in a prominent place, on the tilter, for inspection. 
 
10.2 Precautionary Labels 
 
Industrial tilters shall be provided with labels, which are in accordance with ANSI Z535.4.  The 
minimum labeling shall indicate the following degree or level of hazard seriousness used on: 
 
Electrical – Danger 
Top of Platform/Fork – Warning 
Under Platform/Fork – Danger 
 
 
11. Operating/Maintenance Manual 
 
An operating/maintenance manual shall be provided with each industrial tilter and shall contain, 
but not be limited to the following: 
 
(1) Special warnings, cautions, or restrictions necessary for safe operation. 
 
(2) Make, model, serial number and manufacturer’s name and address. 
 
(3) Installation and/or start-up instructions. 
 
(4) Operating instructions. 
 
(5) Maintenance recommendations and instructions. 
 
(6) Replacement parts information. 
 
(7) Owners responsibilities as defined in Paragraph 12 of this standard. 
 
 
12. Responsibilities of Owners/Users/Purchaser 
 
12.1 Center of Gravity 
 
It is responsibility of the owner/user/purchaser to advise the manufacturer of the center of gravity 
of the loads intended for use on an industrial tilter (see note under 4.2.1) and any other unique 
application information. 
 



12.2 Inspection and Maintenance 
 
The tilter shall be installed, inspected and maintained in proper working order in accordance with 
the manufacturer’s installation/operating/maintenance manual and safe operating practices. 
 
12.3 Removal From Service 
 
Any tilter not in safe operating condition such as, but not limited to excessive leakage, missing 
rollers, pins or fasteners, any bent or cracked structural members, cut or frayed electric, hydraulic 
or air lines, damaged or malfunctioning controls or safety devices, etc. shall be removed from 
service until it is repaired to the original manufacturer’s standards. 
 
12.4 Repairs 
 
All repairs shall be made by qualified personnel in conformance with the manufacturer’s 
instructions. 
 
12.5 Operators 
 
Only trained personnel and authorized personnel shall be permitted to operate an industrial tilter. 
 
12.5.1 Before Operation 
 
Before using the tilter, the operator shall have: 
 
(1) Read and/or have explained, and understood, the manufacturer’s operating instructions 

and safety rules. 
 
(2) Verified that the center of gravity of the load to be located on the platform will not exceed 

the center of gravity rating of the industrial tilter. 
 
(3) Verified that load or load container is sound and solid to bear the lateral forces when the 

tilter is fully tilted. 
 
(4) Inspected the tilter for proper operation and condition.  Any suspect item shall be 

carefully examined and a determination made by a qualified person as to whether it 
constitutes a hazard.  All items not in conformance with the manufacturer’s specification 
shall be corrected before further use of the tilter. 

 
12.5.2 During Operation 
 
The tilter shall be used only in accordance with the manufacturer’s operating/maintenance 
manual. 
 
(1) Do not overload the tilter. 
 
(2) Do not exceed center of gravity limitations of the tilter. 
 
(3) Ensure that all safety devices are operational and in place. 
 
 
 
 
 
 
 



12.6 Modifications or Alterations 
 
Modifications or alterations of industrial tilters shall be made only with written permission of the 
original manufacturer.  These changes shall be in conformance with all applicable provisions of 
this standard and shall be as safe as the equipment was before modification.  These changes 
shall also satisfy all safety recommendations of the original equipment manufacturer for the 
particular application of the tilter. 
 
 
 
 
 
 
 
 
 


