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Foreword

(This Foreword is not a part of American National Standard A14.2-1990.)

This standard on portable metal Jadders is one of six American National Standards prepared
under the supervision of American National Standards Committee on Safety in the Construc-
tion, Care, and Use of Ladders, A14. All five standard have been developed by subcommit-
tees that report to American National Standards Committee A14. The subcommittees are:
Al4-1, Portable Wood Ladders; A14-2, Portable Metal Ladders; A14-3, Fixed Ladders,
A14-4, Job-Made Ladders; and A14-5, Portable Reinforced Plastic Ladders.

All six standards except A14.7 Mobile Ladder Stands and Mobile Ladder Stand Platforms,
standards derive from the original American National Standard Safety Code for Construction.
Care, and Use of Ladders, which was first approved on July 25, 1923, Revisions were
approved on April 11, 1935, April 2, 1948, and November 10, 1952,

The earlier editions contained some treatment of metal and fixed ladders. Requirements for
these types were removed from the 1948 revision because rapid development in the metal
ladder field warranted special consideration and treatment of metal ladders and fixed ladders
(usually metal) in separate standards.

The Metal Ladder Manufacturers Association is responsible for initiating the standard on
portable metal ladders. This group prepared the original draft and submitted it to Standards
Committee A14 for consideration in May 1951. Subcommittee A14-2 was then created to
review the document and make any changes necessary to conform to the requirements of all
the interested groups. After consideration and some revision by the subcommittee, nearly
200 copies of the draft were sent to various organizations and individuals for review and
comment. The suggestions received were considered in the preparation of the final draft,
which was submitted to the Standards Committee for letter ballot in December 1955 and
approved in 1956, The 1972 edition was also developed by Subcommittee A14-2.

Responding to a Consumer Product Safety Commission challenge in August 1975, the A14
Committee mounted a three-prong attack to upgrade the portable ladder standards within
the consensus framework of developing standards. Three Task Forces — Anthropometric,
Testing, and Labeling — were established in October 1975. '

Without question the most massive technically difficult task, which included a significant
amount of human-factors work, was carried out by the Testing Task Force. Over 100 known
ladder experts were solicited to join this task force and provide their technical expertise. The
work involved 50 meetings, over 400 test documents, and the use of numerous test ladders
over a period of nearly two years. The cost of the project has been conservatively estimated
at over $300,000.

At the August 11, 1977, joint meeting of the Testing Task Force and the A14 Advisory
Committee, 23 procedures were presented. These procedures, with an accompanying rationale
based upon statistical and human factors data, were distributed to the three protable-ladder
subcommittees for review and incorporation into the standards. Recommendations for
nomenclature and for care and use of ladders, as well as the Ladder Use Survey Form and
Bi-Level Fall Victim Report Form that have been included in the Appendixes, had been
previously balloted in order that this more technical material from the Testing Task Force

would receive the full attention of the three subcommittees.

Test procedures were developed for three different applications, namely, design verfication,
quality control, and in-service testing. Design verification tests would generally be conducted
on a one-time basis during the original design development of the product and would usually
be destructive tests. Quality control tests would be conducted by the manufacturer on an

on- going basis; some of the tests would be destructive and some would be nondestructive.

In service tests would be conducted by the user on a periodic basis and would be nondestruc-
tive in nature.
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The Al4 Committee adopted June 4, 1982,* as the effective date of ANSI A14.2-1981,
which was approved March 4, 1980. This was to allow the manufacturers the necessary

lead time to evaluate their products for conformance to the 1981 edition of the three portable
ladder standards, to redesign and test their products where applicable, to design and build
the required manufacturing tooling and machinery, and to convert their manufacturing
operations to produce the revised products.

In 1981, experience by some of the manufacturers indicated that the inclined load test was
not practical when applied to all available length ladders. Also, recommendations were
received for clarifications in test procedure descriptions.

In the course of resolving these questions, evidence was produced to warrant modifications in
the label test requirements. As a result, it became necessary to postpone the effective date of
these standards from June 4, 1982, to October 4, 1982, to allow investigations which brought
about the needed changes in label test specifications.

In this current revision, several issues which arose since the last revision are addressed. Most
significantly requirements have been developed to cover the multi-purpose articulated ladder.
In addition the label/markings section has improved graphics as well as new labels,

Suggestions for improvement of this standard will be welcome. They should be sent to the
American Sociey of Safety Engineers, 1800 E. Oakton St., Des Plaines, Illinois 60018

The standard was processed and approved for submmittal to ANSI by American National
Standards Commitiee on Safety in the Construction, Care, and Use of Ladders, Al4.
Committee approval of the standard does not necessarily imply that all the commrittee
members voted for its approval. At the time it approved this standards, the A 14 Committee
had the following members:

Lewis W, Berger, Chairman
Thomas F. Bresnahan, Secretary

Organization Represented Name of Representative
The Aluminum ASSOCIAOM . .. ..o vve ittt iaeiiaeeetinarentsronnnoesonsaenns Robert I. Wemer

Peter Pollak (Alt)
American Institute of Architects ... .. ... it it it it Robert H. Lee
American Insurance AsSOCIatION . ....c.iiiniiiiniererererroctsociannereeeenean David P. Winger
Alliance of American INSUTEIS . ... ov it iieiiine i iiiiinesstttanennonasennns Harry Winchell
American Ladder Institute . . ... ...ooiiitinriii i et it e e Alan Kline

Robert I. Werner (Alt)
Associated General Contractors of America,Inc. ...........ccoiiiiiiinnan,., Vacant
Association of AmericanRailroads . .........ccoiiiiiiiii i i e e T. M. Hatchard
Canadian Standards AssOCIAtoN ...........vtiiiiiiiiiiiiiiiniiiriieanans, Robert Reid
EdisonElectricInstitute . .. .. ..iiiin i it ittt ittt e it David C. Norman

Matthew Mingoia (Alr)
Exchange Carriers Standards Association . . .........c.oiiitiiiiiiiiiinraronnnnen Robert A. Naser

Jonathan L. Shaw (Alt)

. 0. 1. Gusella

Industrial Safety Equipment AssoCiation ..........ccoivireiieiiiiniaairiiennnnns Allen Neustater

Frank E. Wilcher, Jr. (Alt)
International Brotherhood of Electrical Workers ..........ccooiivvennaniinninns Manuel A. Mederos
International Brotherhood of Painters.& Allied Trades .................oc0via.n. George J. Jones

*The original effective date was March 4, 1982.
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International Union of Bricklayers & Allied Craftsmen ........................
Metal Ladder Manufacturers Association ..............ciiiviieiinanenana...
Motor Vehicle Manufacturers Association .. ............ e s e,
National Association of Architectural Metal Manufacturers . . . .' .................

National Association of Government Labor Officials ...................ovuu...

Underwriters’ Laboratories . . ..o ovnvnnriieie it ceisiaitiiannnennanens
U.S. Consumer Product Safety Coramission .......ooveeiiveveerenirrecanonns
US.Dept. of Agriculture .......ooiiiiiiirerriereneroceesrarosssnosssns
U.S. Dept. of the Army, Corps of Engineers ................ccoiiiiiiiiiinan,
US.Deptof Labor OSHA ... .ot iiieiieiienee s
ANSIZ133.1COmMMItEE . ...ovuurntinnnnerenneaanreacsinorannancenarens

Independent Specialists .........cccciiiiiiiiiiirreiireietiiarireereasan

Subcommittee A14-2 on Portable Metal Ladders, which developed this standard,
had the following members: ’

Harold W. Stillman, Chairman R. Barnett
R. Bennett
L. W. Berger
E. E. Cooke
S. C. Cramer
J. F. Hilton
R. M. Jacobs
E. W. Killoren
P. V. Mara
L. M. Nowicke
W. W. Pritsky
M. Silverman
H. W. Stillman, Jr.
E. Records
R. 1 Wemer
R. L. Wemer

*Nonvoting advisory member.

e

s e e

....Albert R. Couillard
"....Richard L. Wemer

Jerrold F. Hilton (Alt)
Richard Sulecki (Alt)

... .Michael Shust

Kenneth E. Lauck (Alt)

. . . .Philip B. Neilson

Robert J. Lyons (Alt)

....Kenneth J. Zellar

John Molovich (Alt)

....Samuel C. Cramer

Ronald Bennett (Alt)

Joseph B. Siegel

Ward Gill
Thurmond Yost (Alt)

. .. .Edward Killoren

William R. Hooper (Alt)
Colin B. Church*
Jos. Fandey (Alt)*

Gilbert Esparza (Alt)
Robert Felix

... .Donald Bloswick

John E. Johnson
Harold W. Stillman
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American National Standard
for Ladders -

Portable Metal -

Safety Requirements

1. Scope and Purpose

1.1 Scope. This standard prescribes rules governing
the safe construction, design, testing, care, and use

of portable metal ladders of various types including,
but not limited to, ladder type step stools, portable
extension, step, trestle, articulated, combination,
single, and platform ladders, but excluding ladders

in and on mines, the fire services, mobile equipment,
hoisting equipment, work platforms, antenna com-
munications towers, transmission towers, utility poles,
and chimneys. It does not cover special-purpose
ladders that do not meet the general requirements of
this standard, nor does it cover ladder accessories,
including, but not limited to, ladder levelers, ladder
stabilizers or stand-off devices, ladder jacks, or ladder
straps or hooks, that may be installed on or used in
conjuction with ladders.

These requirements are also intended to prescribe
rules and minimum criteria for labeling/marking of the
kinds of portable ladders cited in this standard, but
exclusive of furniture type step stools and special
purpose ladders. These labeling/marking requirements
do not apply to those situations where training, super-
vision, or documented safety procedures would be in
conflict, or serve in lieu of, these labeling/marking
requirements.

1.2 Purpose. The purpose of this standard is to
provide reasonable safety for life, limb, and property.
In order to develop an effective safety program, the
standard may serve also as a basis for purchase require-
ments and for instruction in personnel training, and in
the preparation of motivational/instructional material,
such as safety practices, manuals, posters, and the like.
This standard is also intended to provide the
manufacturer of metal ladders with a set of minimum
performance and dimensional requirements against

AMERICAN NATIONAL STANDARD A14.2-1990

which his product may be compared. It is not the
purpose of this standard to specify all the details of
construction of portable metal ladders. The limitations
imposed are for the purpose of providing adequate
general requirements and testing methods.

2. General

2.1 Rationale. A rationale has been developed cover-
ing the performance requirements of this standard.!

2.2 Application. This standard is intended for volun-
tary use by establishments that use, manufacture or
evaluate ladders. It is also designed to serve as a guide
to federal and state authorities or other regulatory
bodies in the formulation of laws or regulations.

The methods employed to ensure compliance with
this standard shall be determined by the proper
regulatory or administrative authority.

23 Interpretation. To secure uniform application
of this standard, it is recommended that suggestions
involving changes in the requirements or disputes
over their interpretation be referred to the following
organization:

American Society of Safety Engineers,

1800 East Oakton St., Des Plaines, I11. 60018.

In view of the many different kinds of ladders and

the many different conditions under which they are
used, this standard should be liberally construed con-
sidering the rationale (see 2.1). In cases of practical
difficulty or under special-service conditions, it is
expected that the administrative authority will grant
exceptions to the literal requirements of this standard

'The rationale is on file with the Co-Secretariat. American Ladder
Institute, 111 East Wacker Drive, Chicago, 11, 60601
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or will permit the use of alternate designs or features,
but only if equivalent safety is thereby secured.

2.4 Mandatory and Advisory Provisions. The word
“shall” is to be understood as denoting a mandatory
requirement. The word “should” is to be understood

as denoting a recommendation.

2.5 Equivalent. The word “equivalent” in this
standard means a construction, connection, or
material providing equal performance.

2.6 Effective Date. The requirements of this stand-
ard shall become effective on the date the revised
A14.2 standard is approved by ANSIL

3. Related Standards

This standard is intended for use in conjunction
with the following American National Standards
(see Section 10):

American National Standard Safety Requirements
for Scaffolding, ANSI A10.8-1988.

American National Standard for Ladders — Portable
Wood — Safety Requirements, ANSI.A14.1-1990.

American National Standard for Ladders — Portable
Reinforced Plastic — Safety Requirements, ANSI
A14.5-1982.

4. Definitions and Nomenclature

angle of inclination. The preferred pitch for portable
non-self-supporting ladders.

articulated joint. A hinge which is able to be locked
in one or more positions.

articulated ladder. A portable ladder with one or
more pairs of locking articulated joints which allow
the ladder to be set up in several modes such as a
single or extension ladder, with or without a stand-off,
as a regular or double front stepladder, scaffold or
work table.

back leg (rear raif). The back legs are joiﬁed by rear
braces to form the back section.

combination ladder. A portable ladder capable of
being used either as a stepladder or as a single or exten-
sion ladder. It may also be capabie of being used as a

10

trestle ladder or a stairwell ladder. Its components
may be used as single ladders.

duty rating. The combination of factors, including,
but not limited to, ladder type and design features,
which imply service capability.

extension ladder. A non-self-supporting portable
ladder adjustable in length. It consists of two or more
sections traveling in guides or brackets or the equiva-
lent and so arranged as to permit length adjustment.

extension trestle ladder. A self-supporting portable
ladder, adjustable in length, consisting of a trestle
ladder base and a vertically adjustable extension
section, with a suitable means for locking the
ladders together.

highest standing level, The vertical distance,
expressed in feet and inches, from the uppermost rung
or step the climber is advised to use to the horizontal
plane of the ladder base support, with the ladder in
the preferred climbing position.

inside clear width. The distance between the inside
flanges of the side rails of a ladder.

ladder. A device incorporating or employing steps,
rungs, or cleats on which a person may step to ascend
or descend.

ladder foot, shoe, or skid-resistant bearing surface,
That component of ladder support that is in contact
with the lower supporting surface.

ladder type. The designation that identifies the
working load.

marking. Any sign, label, stencil, or plate of a primary
hazard or informational character, or both, affixed,
painted, burned, stamped, or embossed on the ladder
surface. (for examples, see Appendixes A and B.)

maximum extended length or maximum working
length. The total length of the extension ladder when
the middle or intermediate and top or fly sections are
fully extended (maintaining the required overlay).

permanent deformation (set). That deformation
remaining in any part of a ladder after all loads have
been removed.

pitch. The included (acute) angle between the hori-

zontal and the ladder, which is measured on the side
of the ladder opposite the climbing side. It is usually
expressed as the ratio H/L, which is the horizontal
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distance H from the base of the ladder to the support-
ing surface divided by the working length L of the
ladder.

plastic top cap. Injection molded thermoplastic upper-
most horizontal member of a portable stepladder.

platform. A landing surface that is used as a working
or standing location.

platform ladder. A self-supporting portable ladder of
fixed size with a platform provided at the intended
highest standing level.

portable ladder. A ladder that can readily be moved
or carried, usually consisting of side rails joined at
intervals by step, rungs, cleats, or rear braces.

rail. The side members joined at intervals by either
rungs, steps, cleats, or rear braces.

" rear braces. Crosspieces or diagonals (in the back

section of a self-supporting ladder), not intended for
climbing, which may be spaced at any interval.

rungs, steps, or cleats. Ladder crosspieces that are
intended for use by a person in ascending or
descending.

scaffold. A temporary elevated platform and its
supporting structure used for supporting worker(s)
or materials or both.

section

(1) bottom or base section. The lowest section of a
non-self-supporting portable ladder.

(2) top or fly section. The uppermost section of a
non-self-supporting portable ladder.

(3) middle or intermediate section. The section
between the top (fly) and bottom (base) sections of a
non-self-supporting portable ladder.

sectional ladder. A non-self-supporting portable
ladder, nonadjustable in length, consisting of two or
more sections, and so constructed that the sections
may be combined to function as a single ladder.

single ladder. A non-self-supporting portable ladder,
nonadjustable in length, consisting of one section.

size. The quantitative description of the length of the
ladder. Methods of defining size are presented in the
individual standards.

special-purpose ladder. A portable ladder that is

either an experimentally designed ladder or a modifi-

cation or assemblage of A14 approved requirements
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for design or construction features of one of the
general-purpose ladders defined elsewhere in this
section, in order to adapt the ladder for special or
specific climbing uses.

stand-off. A means by which a ladder may be erected
at some horizontal distance away from its upper

support point.

stepladder. A self-supporting portable ladder, non-
adjustable in length, with flat steps and a hinged base.

step stool (ladder type). A self-suppbrting. foldable,

portable ladder, nonadjustable in length, 32 inches or

less in overall size, with flat steps and without a pail
shelf, designed to be climbed on the ladder top cap
50 that the ladder top cap as well as all steps can be
climbed. The side rails may continue above the

top cap.

step surfaces, The clear portion of steps, rungs, or
cleats on which a person may step while ascending
or descending a ladder.

test failure. Damage or visible weakening of the
ladder structure or a component, except where
otherwise defined by the test protocol.

test load. The applied load used to demonstrate
compliance with a performance test requirement.

top cap. the uppermost horizontal member of a
portable stepladder.

top step. The first step below the top cap of a portable
stepladder. Where a ladder is constructed without a top

“cap, the top step is the first step below the top of the

rails.

trestle ladder (double front ladder). A self-support-
ing portable ladder, non-adjustable in length, consist- -
ing of two sections, intended for climbing on both
sides simultaneously, hinged at the top to form angles
with the base.

unwaxed vinyl tile. In this standard, it shall be the
Official Vinyl Composition Tile (OVCT) available
from the Chemical Specialties Manufacturers’
Association, 1101 Connecticut Ave., Washington,
DC 20036.

ultimate failure. The collapse of the ladder structure
or, where applicable, a component thereof.

visual damage. Damage evident by visual inspection.

11
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visual inspection. Inspection by the eye without
recourse 1o any optical devices except prescription
eyeglasses.

working length. The length of a non-self-supporting
portable ladder measured along the rails from the base
support point of the ladder to the point of bearing at
the top.

working load. Maximum applied load, including the
weight of the user, materials, and tools, that the ladder
is to support for the intended use.

5. General Requirements

Specific design and construction requirements are
minimized in this standard because of the wide variety
of metals and design possiblities. However, the design
shall have such characteristics as to produce a ladder
of sufficient strength and stiffness to meet the perfor-
mance requirements of this standard and shall produce
a ladder without structural defects or accident hazards,
such as sharp edges, burrs, and the like.

5.1 Fiare, Because of the varied conditions and the
wide variety of ladder uses, Jadders may be designed
with parallel side rails, with side rails varying uni-
formly in peparation along the length (tapered), or
with side rails flaring at the base.

5.2 Side Rails. The design of the side rails shall be
such as to ensure a product that will conform to the
requirements of this standard.

5.3 Rung and Step Spacing. The spacing between
ladder rungs or steps shall be on 12-inch centers £1/8
inch, except for step stools where the spacing shall be
uniform but not less that 8 inches +1/8 inch nor more
than 12 inches £1/8 inch measured along the side rail.
On articulated and combination ladders, the 12-inch
spacing shall be maintained across hinged sections.

NOTE: Stepladders with the top step 18 inches below the top
cap and the bottom step 6 inches above the base support are
permitted as an alternate means of construction. In this case
the top step may be used for stepping purposes. When the
top step is 18 inches below the top cap, provision should be
made to restrict inadvertent stepping into the opening.

54 Rung Connections. Rung-to-side rail or step-
to-side rail connections shall be so constructed as to
ensure sufficient rigidity and strenghth to conform to
the requirements of this standard. All connections shall
be riveted, welded, swaged, fastened with a locking
type bolt or other permanent means.

12
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5.5 Rungs, Steps, and Platform. Those surfaces
of rungs, steps, and platforms designed for use in
ascending, descending, working, or standing, shall be
corrugated, serrated, knurled, simpled, or coated with
a skid-resistant material, across their entire width.,

5.6 Hardware, Hardware shall meet the require-
ments for the ladder’s component parts and shall be
of a material that is protected against corrosion unless
it is inherently corrosion-resistant. Metals shall be so
selected as to avoid excessive galvanic action.

5.7 Burrs, Bolts, Rivets, and Welds. All workman-
ship shall be free from burrs in excess of 1/64 inch.

5.8 Angle of Inclination. The angle of inclination
for single and extension ladders, and articulated
ladders and combination ladders when used as a
single ladder shall be 75-1/2°. The angle of inclination
for articulated ladders using rungs, when used as a
single or extension ladder, shall be 75-1/2°, but the
tread portion is not required to be horizontal. For
articulated or combination ladder using steps, this
angle may range from 70° to 75-1/2°, to the extent
necessary to permit the tread portion of the steps to
be horizontal (level).

59 Injection Molded Top Caps. Top cap shall be
manufactured in a controlled process yielding good
commercial workmanship of the part. Finished
component shall meet specified dimensions, possess
a minimum of shorts or voids, be reasonably free
from distortion or warping, discoloration and exces-
sive sink marks or parting line flash.

6. Specifications

6.1 Stepladders

- 6.1.1 Stepladder Size. Stepladders longer than 20
feet shall not be supplied. The size shall be measured
along the front edge of the front side rail, including top
cap and foot, with a tolerance of £1/2 inch. Heavy-
duty (type-I) and extra-heavy-duty (type-IA) ladders
shall be 3 to 20 feet; medium-duty (type-II) ladders
shall be 3 to 12 feet; and light-duty (type-III) ladders
shall be 3 to 6 feet in length (see 8.2.1.1).

6.1.2 Slope. Slope is the angle of the side rails or
back legs with respect to the vertical and is expressed
as the horizontal deviation from the vertical per unit
length of the member. Stepladders shall be constructed
so that when they are in the open position, the slope of

. the front section is not less than 3-1/2 inches, and
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slope of the back section is not less than 2 inches, for
each 12-inch length of side rail.

6.1.3 Width and Spread. The minimum clear
width between the side rails at the top step shall be
12 inches. The minimum base width shall be deter-
mined by providing an overall increase in the spread
of a minimum of 1-1/4 inch per foot from the top step
to the base, measured along the side rail. From top
to bottom the spread between the side rails shall
increase a minimum of 1-1/4 inches per foot of
side-rail length.

6.1.4 Steps. Steps shall be parallel and level
within /8 inch (see 5.3).

6.1.5 Step Width. The minimum width of the
step or tread shall be 3 inches.

6.1.6 Bucket (Pail) Shelves. Where bucket
shelves are an integral part of the stepladder, they
shall be so fastened that they can be folded up within
the ladder when the ladder is closed (see Section
7.5.5). On ladders 8 feet or less in length, the shelf
shall be designed so that it must be folded before the
ladder can be closed, or during the closing of the
ladder the shelf shall fold and the bucket shelf

"arms shall not project beyond the front rail frame

surfaces facing the user.

6.1.7 Back Section. The back section may be
designed with any type of rear braces as long as it
meets the general and testing requirements (see
Section 7).

6.1.8 Feet. The bottoms of the four rails shall be
made of or covered with slip-resistant material. The
dimensions of the slip-resistant surface shall not be
less than the dimensions of the projected area outlined
by the cross-section of the end of the rail.

6.1.9 Spreaders. A metal spreader or locking
device of sufficient size and strength to securely hold
the front and back sections in the open position shall
be a component part of each stepladder. The spreader
shall not be more than 6-1/2 feet above the lower
support surface and shall have all sharp points or
edges covered or removed to protect the user.

For ladders using double sets of spreaders, the
foregoing height limitation applies only to the
lower set.

6.1.10 Injection Molded Top Caps. Specifi-
cation of the particular resin, filler and additives
are the responsibility of the molder, who shall give
consideration that certain requirements are achieved.
All filled thermoplastics shall have the appropriate
coupling agent and adequate ultraviolet inhibitors
should be incorporated.!

The assembled part shall be designed to exhibit
satisfactory corrosion resistance, outdoor weathering,
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thermal stability, and structural integrity under the
stipulated thermal conditions outlined in the standard.

6.2 Single and Extension Ladders

6.2.1 Single-Ladder Width, The minimum
clear width between side rails shall be not less than
12 inches for ladders 10 feet and under and shall
increase 1/8 inch for each additional foot of length.

6.2.2 Extension-Ladder Width. The minimum
clear width between side rails of the fly or inter-
mediate section shall not be less than 12 inches, The
minimum clear width between side rails at the bottom
of the base section shall be not less than the following
dimensions:

6.2.3 Single-Ladder Size. The size of a single
ladder is designated by the overall length at the side
rail, exclusing any foot or end cap, with a tolerance of
+1/2 inch. Heavy-duty (type-I) or extra-heavy-duty
(type-IA) ladders shall not exceed 30 feet in length;
medium-duty (type-II) ladders shall not exceed 24
feet in length; and light-duty (type-IiI) ladders shall
not exceed 16 feet in length.

Minimum Clear Width
Ladder Size between Side Rails
(feet) (inches)
Up to and including 28 14
Over 28, up to and including 40 15
Over 40, up to and including 72 18

6.2.4 Extension-Ladder Size. The size of an
extension ladder is designated by the sum of the
lengths of one side rail of each section measured
along the side rails, excluding any foot or end cap.

A tolerance of +3 inches per section shall be allowed.
Extension ladders shall not exceed the sizes specified
in Table 1.

Extension ladders shall be marked to indicate both
the total length of sections and the maximum extended
length or maximum working length.

6.2.5 Overlap and Bearing Length. Each section
of a multisection ladder, when fully extended, shall
overlap the adjacent section by the number of feet
indicated in Table 2, with a tolerance of +2 inches for
two-section and £3 inches for extension ladders other
than two-section. A longer overlap is permitted.
Bearing length is determined by performance tests.

6.2.6 Overlap Control. Extension ladders shall
be equipped in such a manner that the ladder cannot be

! One preferred sysiem is a minimum of 0.25% by weight of HALS
(Hindered Amino Light Stabilizer) and 0.12% antioxidant.
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Table 1
Extension-Ladder Size
Two-Section Three-Section
Duty Rating and Type (feet) (feet)
Extra heavy duty - Type IA Up to and including 60 Up to and including 72
Heavy duty - Type I Up to and including 60 Up to and including 72
Medium duty - Type I Up to and including 48 Up to and including 60
Light duty - Type I Up to and including 32 —

used with an overiap less than the minimum specified
in Table 2. Designs employing ladder lock location,
mechanical stops, or the equivalent are acceptable, but
not those depending upon pulley location.

6.2.7 Extension Locking Device. The extension
locking device shall be designed to withstand all per-
formance tests. Locks may be any design, such as
gravity, spring-action, rope-operated, or stationary
types.

A section incorporating locks that resuilt in the
elimination of a rung in the section or one not intended
for separate use because of non-compliance with
single ladder requirements shall include a permanent
marking in letters not less than 1/8-inch high; or a
label meeting section 7.6 (labeling tests) may be used:

Caution — This Ladder Section Is Not
Designed for Separate Use

or permanently attached stops shall be provided to
prevent removal of the section. Permanently attached
stops are considered to be those that would require
cutting or drilling, or similar forceable means, for
removal.

Table 2
Minimum Required Overlap for
Extension Ladders
Overlap
(feet)*
Ladder Size Types I Types I
(feet) and IA and II

Up to and including 32 3 3
Qver 32, up to and including 36 4 4
Over 36, up to and including 48 5 5
Over 48, up to and including 72 6 —

*The tolerance on the overlap is 2 inches for two-section
ladders and +3 inches for extension ladders other than two-
section.
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6.2.8 Rope and Pulley

6.2.8.1 Extension ladders may be equipped
with a rope and pulley. The pulley shail be attached to
the ladder in such a2 manner as not to weaken ejther the
rungs or the side rails. Fastening means to secure the
pulley shall not be construed as weakening the rungs,
provided the rungs meet the applicable rung bending
strength test.

6.2.8.2 The rope used with the pulley shall be
not less-than a-nominal 5/16 inch in diameter, shall
have a minimum breaking strength of 560 pounds,
and shall be of sufficient length for the purpose
intended. On three-section ladders, on the fly section
only, wire cable may be used in the rope and pulley
hook-up. The cable shall be not less than 1/8 inch
in diameter.

6.2.9 Shoes, Spurs, and Other Anti-Slip
Devices. Each rail of a single ladder and each rail of
an extension-ladder base section shall be provided
with a means of slip resistance secured to the lower
end of the ladder rail and designed to function at the
specified angle of inclination. Such devices include,
but are not limited to, safety shoes, spurs, spikes,
conformable shoes, and flat or radiussed tread feet.

6.2.10 End Caps and End Closures. End caps
shall be provided on the upper end of each side rail
of the fly or intermediate section. End closures or
equivalent protection against sharp edges and snagging
shall be provided on the bottom of each side rail of the
fly or intermediate section when it operates in front of
the base section, or on the top of the base section when
the fly or intermediate section operates to the rear of
the base section. End closures on the bottom of the fly
or intermediate sections, when suitably designed in
accordance with 6.2.9, may serve as ladder shoes
where the unit permits the sections to be taken apart.

6.3 Trestle (Double Front) and Extension Trestle
Ladders

6.3.1 Size. Trestle ladders or extension sections,
or base sections of extension trestle ladders, shall
not be more than 20 feet in length. A tolerance of
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+2 inches, -1/2 inch shall apply to all sections. In
no case shall the extension-section size exceed the
base-section size.

6.3.1.1 Trestle (Double Front) Ladder. The
size of a trestle ladder is designated by the length of
the side rails measured along the front edge, including
the foot or shoe.

63.1.2 Extension Trestle Ladder. The size of
an extension trestle ladder is designated by the length
of the trestle ladder base along the front edge of the
side rail, including the shoe, plus the allowable
extended length of the extension section measured
along its side rail. :

63.2 Width. The minimum clear width between
the side rails of the trestle or extension section at any
point shall not be less than 12-1/2 inches. The width
spread shall not be less than 1-1/4 inches per foot of
side-rail lenth.

6.3.3 Base Spread. The spread when the base
section is open shall not be less than 5-1/2 inches per
foot of base-section side rail.

6.3.4 Overlap. The extension section of the
extension trestle ladder, when fully extenided, shall
overlap the base section by the number of feet indi-
cated in Table 3, +2 inches.

6.3.5 Overlap Control. Extension trestle ladders
shall be equipped in such a manner that the ladder
cannot be used with an overlap less than the minimum
specified in Table 3. Designs employing ladder lock
locations, mechanical stops, or the equivalent are
acceptable.

6.3.6 Extension Locking Device. The extension
locking device shall be designed to withstand all load
tests.

6.3.7 Spreaders. A metal spreader or locking
device of sufficient size and strength to securely hold
the front and back sections in the open position shall
be a component of each trestie ladder. The spreader
shall have all sharp points or edges covered or
removed to protect the user. When double sets of
spreaders are used, the lower set shall not be more
than 6-1/2 feet above the lower support surface. On
extension trestles where the extension guidance
system serves as the spreaders, its location may be
more than 6-1/2 feet above the base. ‘

6.3.8 Feet. The bottoms of the four rails of the
trestle ladder and the base section of an extension
trestle ladder shall be made of or covered with slip-
resistant material. The dimensions of the slip-resistant
surface shall not be less than the dimensions of the
projected area outlined by the cross section of the
end of the rail.

Table 3
Minimum Required
Extension Trestle Ladder Qverlap
Base Section Size Overlap*
(feer) (fee)
6 up to and including 8 3
Over 8, up to and including 12 4
Over 12, up to and including 16 5
Over 16, up to and including 20 6

*The tolerance on the overlap is 32 inches.

6.3.9 End Caps and End Clesures. End caps
shall be provided on the upper end of each side rail of
an extension trestle ladder. End closures or equivalent
protection against sharp edges and snagging shall be
provided on the bottom of each side rail of the exten-
sion section. End closures on the bottom of the exten-
sion section, when suitably designed, may serve as
ladder shoes where the unit permits the sections to
be taken apart.

64 Platform Ladders

6.4.1 Size. The size of a platform ladder is desig-
nated by the overall length as determined by the length
of the front edge of the front side rail from the top of
the platform to the base of the ladder, including any
foot or shoe, with a tolerance of +1/2 inch. Heavy-duty
(type-I) and extra-heavy-duty (type-1A) ladders shall
be 2 to 18 feer; medium-duty (type-II) ladders shall be

2 1o 10 feet; and light-duty (type-III) ladders shall be

210 4 feet in length.

6.42 Slope. Slope is the angle of the side rails or
back legs with respect to the vertical and is expressed
as the horizontal deviation from the vertical per unit
length of the member. Platform ladders shall be so
constructed that when in the open position, the slope
of the front section is not less than 3-1/2 inches, and
the slope of the back section is not less than 1 inch,
for each 12-inch length of side rail.

643 Width and Spread. The minimum clear
width between the side rails at the platform level
shall be 14 inches for type-1, -1A, and -II ladders
and 13 inches for type-IIl ladders. The width
spread shall not be less than 1-1/4 inch per foot of
side-rail length,

64.4 Platform. The platform shall be at least 20
inches below the top of the ladder. The platform area
shall not be less than 200 square inches for type-, -IA,
and -1I ladders, and not less than 130 square inches for
type-IlI ladders. The platform shall not extend more
than 1-1/2 inches beyond the back rail.
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Table 4
Combination Ladder Size
Length in Feet
Duty Rating and Type Minimum  Maximum
Exira heavy duty - Type JA 4 10
Heavy duty - Type I - 4 10
Medium duty - Type I 4 10
Light duty - Type Il 4 6

6.4.5 Top Rail. The back legs and side rails of a
platform-type ladder shall extend at least 20 inches
of vertical height above the platform and shall be
connected with a top member to form a three-sided
rail. Equivalent construction may be provided.

6.4.6 Spreaders, Extra spreaders shail be pro-
vided on all ladders greater than 6 feet in size. Only
ladders 6 feet or under may use the platform hinging
device as the spreader if the device locks the ladder
open. The spreader shall have all sharp points or edges
covered or removed to protect the user. The spreader
shall not be more than 6-1/2 feet above the lower
support surface. For ladders where double sets of
spreaders are used, the foregoing height limitation
applies only to the lower set.

6.4.7 Feet. The bottoms of the four rails shall be
made of or covered with slip-resistant material. The
dimensions of the slip-resistant surface shall not be
less than the dimensions of the projected area outlined
by the cross section of the end of the rail.

64.8 Other Requirements. The requirements of
6.1.1 through 6.1.9 that are not in conflict with 6.4.1
through 6.4.7 shall also apply to platform ladders.

6.5 Combination Ladders

6.5.1 Combination-Ladder Size. When the
combination ladder is used as a self-supporting ladder,
the size is designated by the length of the ladder
measured along the front edge of the front side rail
from the bottom of the foot to the top of the top cap,
or to the top step when no top cap is used, with a
tolerance of +1/2 inch, and shall be within the limits
shown in Table 4.

‘When the combination ladder is used as an exten--
sion ladder, the maximum extended length shall be
at least twice the stepladder length less 3 feet. The
stepladder length and the maximum extension-ladder
léngth shall be within £1/2 inch of tHe size indicated
on the label.

6.5.2 Slope. Slope is the angle of the front side
rails (stepladder section) or the rear side rails (single-
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or extension-ladder section) with respect to the vertical
and is expressed as the horizontal deviation from the
vertical per unit length of the member. Combination
ladders shall be so constructed that when the ladder is
in the open position for use as a stepladder, the slope
of the front section is not less than 3-1/2 inches, for
each 12-inch of side rail, and the slope of the back
section is not less than 2 inches, for each 12-inch
length of side rail.

6.53 Width and Spread. The minimum clear
width between the front side rails at the top step shall
be 12 inches. The minimum clear width between the
front side rails measured at the bottom of the side rail
shall exceed the minimum clear width at the top step -
by 1-1/2 inches per foot of side-rail length. The mini-
mum clear width between rear side rails (extension-
or single-ladder section) shall be 12 inches.

6.5.4 Steps and Rungs. Either steps or rungs may
be used on the front and rear sections. Step surfaces
shall be parallel and level within +1/8 inch. When
steps are used in the rear section, the step surfaces
shall be parallel within +1/8 inch with the step
surfaces in the front section when the ladder is
used as a single or extension ladder.

6.5.5 Step Width. Where used, the minimum
width of the step in the front section only (stepladder
section) shall be 3 inches.

6.5.5 Bucket Shelves. Where bucket shelves are
an-integral part of the combination ladder, they shall
be so fastened that they can be folded up within the
ladder when the ladder is closed (see Section 7).

6.5.7 Feet. The bottoms of the four rails shall be
made of or covered with slip-resistant material. The
dimensions of the slip-resistant surface shall not be
less than the dimensions of the projected area outlined
by the cross section of the end of the rail. )

6.5.8 Spreaders. Ametal spreader orlocking device
of sufficient size and strength to securely hold the front
and rear sections in the open position shall be a com-
ponent part of each combination ladder. The spreader
shall have all sharp points or edges covered or removed
to protect the user, The spreaders shall not be more than
6-1/2 fect above the base supporting surface.

6.5.9 Extension Locking Device. The extension
locking device shall be designed to withstand all load
tests without test failure (see Section 7.3.4.1.2.2).

6.5.10 Stops, Combination ladders shall be
equipped in such a manner that the ladders, when
used as extension ladders, shall not exeed the maxi-~
mum working lengths specified by the manufacturer.
Designs employing ladder lock location, mechanical
stops, or the equivalent are acceptable.
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6.5.11 End Caps. End caps shall be provided on
the upper ends of each side rail of a comination section
when the rail is not otherwise capped.

6.6 Step Stools (Ladder Type)

. 6.6.1 Size. Step-stool size is measured along the
front edge of the front side rail, including the top cap
and feet, with a tolerance of +1/2 inch. The front side
rails may continue around and over the top cap, but
such side-rail extension is not considered part of the
ladder size.

6.6.2 Slope. Slope is the angle of the side rails or
back legs with respect to the vertical and is expressed
as the horizontal deviation from the vertical per unit
length of the member. Step stools shall be constructed
so that when in the open position, the slope of the front
section is not less than 4 inches, and the slope of the
back section is not less than 2-1/2 inches, for each
12-inch length of side rail.

6.6.3 Width and Spread. The minimum clear
width between side rails at the top step shall be 10-1/2
inches. The minimum outside width at the top cap
shall be 12 inches. From top to bottom the spread
between the side rails shall increase a minimum of
1-1/4 inches per foot of side-rail length. _

6.6.4 Steps. Steps shall be parallel and level
within the tolerance specified (see 5.3). Excluding
the interval between the bottom step and the support
surface, the steps and top cap shall be uniformly
spaced at intervals of 8 to 12 inches.

6.6.5 Step Width. The minimum width of the
step or tread shall be 3 inches.

6.6.6 Back Section. The back section may be
designed with any type of rear braces as long as it
meets the general and test requirements. (See Section 7.)

6.6.7 Feet, The bottoms of the four rails shall be
made of or covered with slip-resistant material. The
dimensions of the slip-resistant surface shall not be
less than the dimensions of the projected area outlined
by the cross section of the end of the rail.

6.6.8 Spreaders. A metal spreader or locking
device of sufficient size and strength to securely lock
the front and back sections in the open position shall
be a component part of each step stool. All sharp
points or edges shall be covered or removed to
protect the user,

6.6.9 Top Cap. The top cap shall be of sufficient
strength and slip resistance to permit its use as a
climbing surface. Its size shall be not less than 12
inches wide and 4-3/4 inches deep. The top cap shall
not overhang the ladder in any direction in excess of
the dimensions of the attaching hardware or the
equivalent. The top cap shali not be split for folding
the ladder.
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6.7 Articulated Ladders.

6.7.1 Articulated-Ladder Size. When the articu-
lated ladder is used in a stepladder mode, the size is
designated by the length of the ladder measured along
the front edge of the front side rail from the bottom of
the foot to the center of the pivot pin of the hinge, with
a tolerance of +1/2 inch. Heavy-duty (Type-1) and
extra-heavy-duty (Type-1A) ladders shall be 3 10 15
feet; medium-duty (Type-II) ladders shall be 3 to 12
feet; and light-duty (Type-11I) ladders shall be 3t0 6
feet in length (see 8.1.1.1).

When the articulated ladder is used in a single or
extension ladder mode, the size is designated by the
overall length at the side rail, including any foot,
with a tolerance of +1/2 inch. Heavy-duty (Type-1)
or extra-heavy-duty (Type-IA) ladder shall not exceed
30 feet in length; medium-duty (Type-1I) ladders shall
not exceed 24 feet in length: and light-duty (Type-III)
ladders shall not exceed 12 feet in length.

6.7.2 Slope. Slope is the angle of the front side
rails or the rear side rails with respect to the vertical
and is expressed as the horizontal deviation from the
vertical per unit length of the member. Articulated
ladders shall be so constructed that when the ladder
is in the open position for use in the stepladder
mode, the slope of the front section is not less than
3-1/2 inches, and the slope of the back section is
not less than 2 inches, for each 12-inch length of
back rail.

If the ladder permits use in the double front step-
ladder mode, the spread when the ladder is open shall
not be less than 5-1/2 inches for each 12-inch length
of side rail.

6.73 Width and Spread. The minimum inside
clear width between the front side rails at the top step
when set up in a stepladder mode shall be 12 inches.
If the ladder is provided with a straight back section,
then the front section’s minimum outside width at the
bottom support shall exceed the width at the top of
the rails by 1-1/2 inches per foot of ladder length
when measured to the outside of the top side rails.

If the ladder is provided with both a front and back
section which spread, then both sections’ minimum

- outisde width at the bottomn support shall exceed the

width at the top of the rails by 1-1/4 inches per foot
of ladder length when measured to the outside of the
top side rails. The minimum inside clear width at
the base when set up in a single or extension ladder
mode shall be 12 inches for ladders 10 feet and
under and the minimum inside width shall increase
1/8 inch for each additional foot of length.

6.7.4 Steps and Rungs. Either steps or angs
may be used on the front and rear sections. Step

17
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surfaces shall be parallel and level within £1/8 inch.
When steps are used in the rear section, the step
surfaces shall be parallel within £1/8 inch with the step
surfaces in the front section when the ladder is used in
a single or extension ladder mode. :

6.7.5 Step Width and Rung Diameter. If steps
are used, the minimum width of a step shall be 3
inches. If rungs are used, they may be round, obround,
trapezoidal, square, or rectangular. Round rungs
shall have a minimum diameter of 1-1/8 inches.

- Trapezoidal, obround, square or rectangular rungs
shall have a step surface of not less than 1 inch,
either flat or along a segment of arc of 3 inches or
greater radius. Right-angle or near-right angle
comners shall have their edges rounded to a radius

of not less than 1/16 of an inch.
6.7.6 Bucket Shelves. Where bucket shelves are

provided they shall be in compliance with Section

6.1.6 and 7.5.5 test requirements.

6.7.7 Feet. The bottoms of the four rails shall be
made of, or covered with, slip-resistant material. The
dimensions of the slip-resistant surface shail not be
less than the dimensions of the projected area outlined
by the cross section of the end of the rail. The tread
surface may be a radius.

6.7.8 Articulated Joints. The joints, and the joint
to side rail connections shall be so constructed as to
ensure sufficient strength and rigidity to conform to
the requirements of this standard. The joints shall
have set locking positions to allow set up at the
proper angles designated by the manufacturer. All
sharp points or edges or pinch points shall be
covered or removed to protect the user. Each lock
shall visibly indicate whether it is locked or

unlocked.
'6.7.9 Work Table Position. Use as a work table

shall be limited to working heights of 5 feet or less.
The manufacturer shall supply suggestions for an
appropriate decking for safe usage.

6.7.10 Telescoping Sections. The locks for
any telescopihg sections shall visibly indicate as to
whether they are locked or unlocked.

6.7.11 Scaffold Position. Use as a scaffold
shall be based on a minimum one man usage (250 lb.
including equipment). The manufacturer shall supply
or suggest an appropriate decking for safe usage.
Working heights shall be limited to 6 feet or less.
The height shall not exceed 3 times the minimum
outside width of the bottom support in the
scaffold position. Hand rails and toeboards are
not required.
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7. Test Requirements

7.1 General

7.1.1 The test methods depicted in this section
represent the preferred methods to be followed in _
determining whether a ladder conforms to the reguire-

. ments of this standard. Variations from the specific

methods depicted in the various diagrams shall be
acceptable provided such alternate means provide
equivalent results and comply with the intent of the
applicable preferred test method. However, where the
supposed equivalent test methods yield different
results, the preferred test methods shall determine
whether or not the ladder is in conformance with the
standard.

7.1.2 The test requirements were developed using
statistical tolerances. Hence, where a single test result
indicates noncompliance, the test may be repeated
utilizing a statistically justifiable number of test
samples to ultimately determine compliance or non-
compliance with the standard.

7.1.3 Many of the tests required by the standard
are inherently dangerous. The American National
Standards Institute, the A14 Committee, the A14
Subcommittees, and the A14 Task Forces neither
assume nor accept any responsibility for any injury or
damage that may occur during or as the result of tests,
wherever performed, whether performed in whole or
in part by the manufacturer, an outside laboratory or
consultant, the user or owner of the product, or any
other individual or organization, and whether or not
any equipment, facility, or personnel for or in connec-
tion with the test is furnished by the manufacturer or
by any other such individual, consultant, laboratory,
or organization. Extreme care shall be exercised to
avoid personal injury when setting up and conducting
the tests and when disassembling the test gear at the
conclusion of the tests.,

7.1.4 Diligent effort and close attention to all
details shall be exercised in setting up and conducting
the tests. Subtle variations in test techniques may
introduce significant testing errors that bias the testing
program. Personnel inexperienged in ladder testing,
even though otherwise professionally qualified, should
be especially careful to follow the preferred test
methods.

7.1.5 Design verification tests shall be conducted
during the initial evaluation of a specific product
design and thereafter whenever there is a change in
the design, method of manufacture, or material. It
is not intended that design verification tests shall
be conducted on ladders that have been in use or
subjected to prior damage, misuse, or abuse. Ladders
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TEST SPAN
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Test Setup
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TEST! LOAD B
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1
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NOTES: Section A-A

(1) y = deflection of the ladder under load. ®)

(2) The ultimate test load shall be applied at three dlffenent locations: (a) to the center of the highest base
rung below the overlap (test load 1); (b) to the center of the fly rung in the center of the overlap or, if neces-
sary, 6 inches higher than the center of the ladder span (test load 2); and (c) to the center of the lowest fly
rung above the overlap (test load 3). The deflection test load, which is applied before the ultimate test load,
shall be applied only to the center of the rung nearest the center of the test span (test load 2).

(3) The support bars shall have a nominal radius of.1 inch.

. (4) This test is illustrated for a ladder design in which the fly section is behind the base section, shown here
with the base section on the left. For the alternative design in which the base section is behind the fly section,

1

the base should be on the right, and test load positions 1 and 3 would be reversed.
(5) Auxiliary means that do not increase the strength of the ladder may be used to ensure that the ladder
locks remain engaged during the test to prevent translation of the fly section relative to the base section

during the test.

Fig. 1
Horizontal Bending Test

subjected to design verification tests are not intended
for subsequent use.

7.1.6 Quality control tests should be condncted
during the manufcturing process employed to produce
the ladder. Such tests normally shall not be conducted
on every ladder manufactured or on ladders that have
been in use or subjected to prior damage, misuse, or
abuse. Certain quality control tests, such as dimen-
sional verifications, hardness, chemistry, spectro-
scopic, and mechanical-properties tests may be
conducted on ladders subsequent to their use when
done with extreme care by properly qualified profes-
sionals following applicable ASTM standards for
such tests, where proper recognition is given to the
influence on the test results of the prior use and the

test method itself. Except where the quality conitrol
tests are destructive in nature, ladders subjected to
quality control tests may be subsequently placed
into field service.

7.1.7 In-service tests may be conducted in the

. field by the manufacturer, the actual owner, the user,

or their agents to evaluate the condition of the product
following actual field service. Ladders that conform to
the in-service use tests shall continue to be employed.

NOTE: The tests in italics are advisory, not mandatory, when
conducted for in-service teting purposes.

7.18 The development and ongoing implemen-
tation of overall quality control shall be the respon-
sibility of each individual manufacturer.

19
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Table §
Horizontal Bending Test Loads*

Deflection Ultimate
Duty Rating and Type Working Load  Preload TestLoad TestLoad

Extra heavy duty -Type 1A 300 225 300 375
Heavy duty - Type I 250 188 250 310
Medium duty - Type Il 225 169 225 280
Light duty - Type Il 200 150 200 250
*All quantities are in pounds. ‘

Table 6

Maximum Aliowable Average Deflections
for Horizontal Bending Test

Maximum Working Length
(Size less Minimum Overlap)*
. Maximum Average
Ladder Size Two-Section Three-Section Deflection
(feet) (feet) (feet) (inches)
12 9 — 36
14 11 — 52
16 13 — 6.8
20 17 — 10.0
24 21 — 13.2
28 25 —_ 164
32 — 26 17.4
32 29 — 19.6
36 — 28 206
36 32 — 228
40 — 30 22,6
40 35 — 26.0
44 — 34 26,0
44 39 —_ 29.2
48 — 38 29.2
48 43 — 324
52 — 40 312
52 46 —_ 356
56 — 44 344
56 50 —_ 388
60 — 48 386
60 54 — 42,0
64 —_ 52 41.2
68 — 56 4.5
72 — 60 479
*For single ladders use column for maximum working length for two-section
extension ladder.
7.1.9 Conformance to the design verification test 7.2 Combination Ladder Tests. Combination
requirements shall be determined 5 minutes after load ladders shall comply with the test requirements for

* removal, where applicable. . stepladders when in the stepladder position, and for
7.1.10 The test load shall be applied slowly, using extension ladders when in the extension-ladder

care to avoid impact loading during the test. position. The 75-1/2° angle of inclination for extension
7.1.11 The unwaxed viny! floor tile shall be the ladders shall be modified when applied to combination

Official Vinyl Composition Tile (OV.CT) available ladders in their extension-ladder orientation to the

from the Chemical Specialties Manufacturers extent necessary to permit the tread portion of the

Association, 1001 Connecticut Ave. NW, Washington, steps to be horizontal (level).

DC 20036.

20
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7.3 Single, Extension, Combination, and
Articulated Ladder Tests
7.3.1 Horizontal Bending Test

NOTE: This is a design verification test.

7.3.1.1 The ladder shall be placed in a flat,
horizontal position, as shown in Fig. 1a. When exten-
sion and combination ladders are tested, the unit shall
be opened to the required overlap and extended to its
maximum working length. When an articulated ladder
is being tested it shall be set up at its maximum length
in the extension ladder mode.

The unit shall be loaded with the preload shown in
Table 5, which shall be held for a minimum period of
1 minute and then unloaded.

After preloading, a deflection test load in accord-
ance with Table 5 shall be applied equally to both side
rails. The load shall be applied to the center of the
rung nearest to the center of the test span, over a 3-1/2
inch length of the rung, as shown in Fig. 1b. Vertical
measurements shall be taken of both rails before and
during loading, and after the load is remuved. The
maximum average deflection of both side rails shall
not exceed the value given in Table 6.

7.3.1.2 The ladder shall then be subjected for
at least 1 minute to an increased load equal to the
ultimate test load in accordance with Table 5. The
ladder shall sustain the ultimate test load without
ultimate failure. The test load shall be sequentially
applied at three different rung locations: first to the
center of the highest base rung below the overlap;
second to the center of the fly rung in the center of the
fly rung in the center of the overlap or, if necessary,
6 inches higher than the center of the ladder span;
and third to the center of the lowest fly rung above the
overlap. When testing an articulated ladder, the test
load shall be applied to the center of the rung imme-
diately above the center of the test span. When the
articulated ladder is intended to be climbed from either
side, the horizontal bending test shall be conducted
front and back. The end support bars shall be designed
to permit longitudinal translation of either one or both
supports during loading as the test unit deflects, yet
still maintain the 6-inch overhang at each end.

7.3.2 Deflection Test

NOTE: This is both a design verification test and an
in-service use test.

The ladder shall be supported and the load shall
be applied to the rung closest to the midpoint of the
test span, over a 3-1/2-inch bearing on the rung, as
shown in Fig. 2a and b. All supporting and loading
apparatus shall conform to that shown in Fig. 2. The

AMERICAN NATIONAL STANDARD A14.2-1990

test results shall be recorded on a data sheet that
contains at least the minimum data shown in Fig. 3,
or the equivalent.

The ladder shall be preloaded with a 30-pound
load for 1 minute before applving the test load. The
test load shall be applied for a period of 1 minute,
in accordance with Table 7.

Deflections shall be determined by measuring, at
the midpoint between the supports, the vertical dis-
tance from the extreme outside edges of the widest
section of both rails to the floor or other reference
surface both before loading and while the full test load
is applied. These measurements shall he entered on the
data sheet (see Fig. 3). The test shall be repeated with
the load applied to the other rail of the ladder. The
twist angle between a line joining the loaded and
unloaded rails and the horizontal shall be calculated
Jfrom the trigonometric equation:

Q. =arc sine . ; - ;
[outszde width of widest section

= qrc sine A-B
- w

The ladder shall pass this test without exceeding
the values of deflection and angle of twist shown
in Table 8.

7.3.3 Simulated In-Use Inclined Load Test

difference in deflection of rails]

NOTE: This is a design verification test.

The Jadder shall be the maximum usable length
fully extended and supported as shown in Fig. 4. The
load shall be applied equally to both side rails on the
lowest fly rung above the overlap using two 3-1/2-inch
straps, each located next to a rail and centrally loaded
through an equalizer bar over the climbing side of the
ladder. All supporting and loading apparatus shall
conform to that shown in Fig. 4.

The ladder shall be loaded in accordance with
Table 9. The full load shall be applied for a period of
1 minute before release. The ladder shall sustain this
load without ultimate failure. Permanent deformation
(set) shall be allowed.

This test shall be used only for design verification.
It shall not be employed for quality control or field
inspection purposes.

7.3.4 Hardware Test Requirements

7.34.1 Column and Hardware Load Test

NOTE: This is a design verification test.

7.3.4.1.1 Single and Extension Ladders.
The test unit shall either be the shortest full-size ladder
manufactured or a unit merely of sufficient length for
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Table 7
Deflection Test Loads
Deflection
Test Load

Duty rating and Type (pounds)

Extra heavy duty - Type IA 70

Heavy duty - Type I 60

Medium duty - Type II 55

Light duty - Type HI 50

Table 8
Deflections and Angles of Twist
Combination
Single* and Extension Ladders Ladders
Maximum Working Length Maximum Deflection Y
(Size less Minimum Overlap) Maximum of anded Rail+ Twist Angle ot )
Size of (feet) Working (inches) (degrees) Sine o
Ladder Length Extension Combination Extension Combination Extension Combination
(feet)  Two-Section* Three-Section (feer) Ladder Ladder Ladder Ladder Ladder Ladder

—_ — —_ 7 — 1.00 — 21 — 0.03664
_— —_ — 8 — 1.20 — 23 — 0.04013
— — — 9 _ 1.40 —_ 235 — 0.04362
— — — 10 — 1.60 -— 2.6 — 0.04536
14 11 — 11 1.00 1.80 290 28 0.05059  0.04885
15 12 _ 12 1.25 2.15 3.00 31 0.05234  0.05408
16 13 —_ 13 1.50 2,35 3.10 33 0.05408  0.05756
17 14 _ 14 1.75 2.50 3.20 34 0.05582  0.05931
18 15 — 15 2.00 2.80 330 35 0.05756  0.06105
20 17 - 17 250 310 3.50 3.6 006105  0.06279
22 19 — 19 3.00 3.40 3.70 40 0.06453  0.06976
24 21 —_ — 3.50 —. 3.90 — 0.06802 _
28 25 — — 4.50 — 4.30 — 0.07498 —_
32 29 26 — 5.50 — 4.70 —_ 0.08194 —
36 32 28 — 6.50 — 5.10 — 0.08889 —
40 35 30 — 7.50 — 5.50 o .0.09585 —_
44 39 34 — 8.50 -— 590 — 0.10279 —_
48 43 38 —_— 9.50 _ 6.30 _ 0.10973 _
52 46 40 - 10.50 — . 6,70 —_ 0.11667 —_
56 50 4 - 11.50 - 7.10 —_ 0.12360 —_
60 54 438 — 12.50 — 7.50 - 0.13053 —_
64 — 52 —_ 13.50 _— 7.90 —_ 0.13744 —
68 — 56 — 14.50 —_ 8.30 — 0.14436 —_
72 — 60 — 15.50 —_ 8.70 —_ 0.15126 —_

* For single ladder use column for maximum working length for two-section extension ladder.
1Y =0,25X - 2.5, where ¥ = maximum deflection of loaded rail (inches) and X = maximum working length or size of ladder (feet).
1 a =0.10X + 1.50, where & = twist angle (degrees) and X = maximum working length or size of ladder (feet).

test purposes. If a full-size ladder is used, the fly The unit shall be placed at a 75-1/2° working angle,
section shall be extended a minimum of one rung as shown in Fig. 5, with both locks engaged. A down-
beyond the minimum working length of the ladder. ward distributed load, in accordance with Table 10,
Short test units shall consist of portions of the base shall be applied for a period of one minute, equally to
and fly sections of the extension ladder with all the both side rails on the lowest fly rung above the over-
hardware or fittings attached. - lap, using two 3-1/2-inch straps, each located next to a
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TEST SPAN
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“ : MINIMUM
OVERLAP
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SUPPORT BAR
(NOTE 2)

2
(NOTE 2) 1
TEST LOAD
(NOTE 1)

SUPPORT BAR }

Test Setup

(@)

w
(NOTE 5)
Yﬂ I
'/’ a
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N a . |
(NOTE 6) £ " A /

i
‘r' l I 7 ! TE 5) !

A (NOTE 3) TEST {NOTE 4)
(NOTE 3) Igfg (NOTE 4) :—3&%”
(NOTE 1)
TTITTTTTITTTIT T TITTTTT] IARERERERRRERRRRRI
FLY ON TOP OF BASE BASE ON TOP OF FLY
Section A-A
(b)

NOTES: :
(1) The test load shall be applied to the rung closest to the midpoint of the test span over a 3-1/2-inch bearing on the rung.
(2) The support bars shall have a nominal radius of 1 inch. .
(3) A = vertical height of loaded rail.
(4) B = vertical height of unloaded rail.
(5) W = width of widest ladder section.
(6) o = angle of twist.
- (7) Auxiliary means that do not increase the strength of the ladder may be used to ensure that the ladder locks remain engaged
during the test to prevent translation of the fly section relative to the base section during the test.

Fig. 2
Deflection Test
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DATA SHEET

Company:
Date of test:

Recorded by:

Type of ladder: Single Extension Combination

Code name:

Ladder size:

Length of test spén:

Width of widest section, W:

Rated load of ladder: 200 tbs 225tbs _____ 250 1bs 300 tbs
Actual Deflection
due to Load
Deflection Deflection at {Column 2 — Difference in

Vertical at No Load Ib Load Column 1) Actual Deflection, A—B
Readings {inches) {inches) {inches) (inches)
Right-hand

loaded

A

B
Left-hand

loaded

A

B

Right rail Left rail
loaded loaded

Angle of twist & = arc sine A I;B =
Aliowable angle of twist (Table8)= ____ ——
Defiection of loaded side rail = —_—
Allowable deflection (Table8) = __ —_—

Remarks:

NOTE: This is a suggested format for a data sheet used to record test results from the deflection test.

‘Fig. 3
Deflection Test Data Sheet
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ANGLE OF
INCLINATION
{NOTE 3)

TEST
PLATFORM
(NOTE 2)

) NOTES:
e (1) This illustration shows the test setup before the load is_
applied.
(2) The test platform follows the test load as the ladder
deflects into the wall.
(3) The angle of inclination shall be 75-1/2°, except that
for combination ladders in the extension-ladder orientation a
slightly modified angle shall be used so that the tread por-
tions of the steps are horizontal (level).

Fig. 4
Inclined Load Test

AMERICAN NATIONAL STANDARD A14.2-1990

ANGLE OF
INCLINATION
(NOTE 2)

TI T VAV v VYV v T

NOTES:

(1) The fly section may be located either to the front or to
the rear of the base section.

(2) The angle of inclination shall be 75-1/2°, except that
for combination ladders in the extension-ladder orientation a
slightly modified angle shall be used so that the tread por-
tions of the steps are horizontal (level).

(3) Both locks shall be engaged for the column and
hardware load test (7.2.4.1); for the single lock load test
(7.2.4.2), one lock shall be engaged and the other lock
removed,

Fig. 5§
Column and Hardware Load Test and
Single Lock Load Test

Simulated In-Use Inclined Load Test

Duty Rating and Type

Extra heavy duty - Type IA
Heavy duty - Type I
Medium duty - Type II

Table 9
Working Load  Test Load
(pounds) (pounds}
300 1000
250 1000
225 500
200 800

Light duty - Type Il
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Table 10
Hardware Tests
Column and Hardware  Single Lock

Test Load Test Load
Duty Rating and Type {pounds) {pounds)
Extra heavy duty - Type 1A 1200 1000
Heavy duty - Type I 1000 1000
Medium duty - Type II 900 900
Light duty - Type I 800 800

NOTE: W = width of step or rung plus 1 inch.

SOLID STEEL PLATE % - in THICK
OR EQUIVALENT MATERIAL

2

80 £10 SHORE DUROMETER "A"
ELASTOMERIC MATERIAL SUCH AS
RUBBER OR POLYURE THANE,
ADHERED TO PLATE

Fig. 6

Standard Loading Block

rail and centrally loaded through an equalizer bar over
the climbing side of the ladder. Permanent deformation
in other parts of the ladder structure due to the test
is not a test failure. However, the ladder shall still
support the test load after the application of the load,
even if the rung assumes permanent deformation (set).
7.34.1.2 Combination Ladders. The test
unit shall be a full-size ladder. The extension section
shall be extended a2 minimum of one rung or step
beyond the minimum working length of the ladder.
The unit, set up as an extension ladder as shown in
Fig. 5, shall be placed against a vertical support, with
both locks engaged at an angle of 75-1/2°.

A downward distributed load, in accordance with
Table 10, shall be applied for a minimum period of 1
minute on a standard loading block (see Fig. 6) resting
on the center of the highest fly rung or step, or by
means of a 3-1/2-inch strap over the rung on the climb-
ing side of the ladder. During the test, the tread portion
of the steps on the front rail section shall be paraliel to
the ground. If the treads are used on the single- or

26

extension-ladder section, these treads shall also be
paraliel to the ground. The unit shall withstand this
test with no permanent deformation (set) or other
visible weakening of the structure.

7.34.1.3 Articulated Ladders. The test
unit shall be a full size ladder. If equipped with an
extension section, it shall be extended a minimum of
one rung or step beyond the minimum working length
of the ladder. The unit shall be set up as an extension
or single ladder and placed against a vertical support,
with all locks engaged.

The Jadder shall be placed at a 75-1/2° working
angle. A downward distributed load, in accordance
with Table 10, shall be applied for a period of 1
minute, equally to both side rails on the highest rung,
using two 3-1/2-inch straps, each located next to a rail
and centrally loaded through an equalizer bar over the
climbing side of the ladder. Permanent deformation in
other parts of the ladder structure due to the test is not
a test failure. However, the ladder shall still support
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the test load after the application of the load, even if
the rung assumes permanent deformation.

7.34.2 Single Lock Load Test

NOTE: This is a design verification test. Not applied to
articulated ladders.

The test unit shall either be the shortest full-size
ladder manufactured or a unit merely of sufficient
length for test purposes. If a full-size ladder is used,
the fly section shall be extended one rung beyond the

- minimum working length of the ladder. Short tést units

shall consist of portions of the base and fly sections of
the extension ladder with all the hardware or fittings
attached.

The test units shall be set, as shown in Fig. 5, ata
75-1/2° working angle, with one lock removed. For
combination ladders in the extension-ladder orienta-
tion a slightly modified angle shall be used so that
the tread portions of the steps are horizontal (level).

A downward distributed load, in accordance with
Table 10, shall be applied for a minimum period of
1 minute, equally to both side rails on the lowest fly
rung above the overlap using two 3-1/2-inch straps,
each located next to a rail and centrally loaded through
an equalizer bar over the climbing side of the ladder.

The locks shall withstand this test with no per-
manent deformation (set) or other visible weakening
of the locks. Permanent deformation in other parts of
the ladder structure including racking of the ladder

L \ \ 1 /7 v\ 1\ P
l (@) \ o J Ke) Q Q Q (@]
C @ ¢
IH;"
Fig.7
Lock Test

structure due to the test is not a test failure. However,
the. ladder shall still support the test load after the
application of the load, even if the rung assumes
permanent deformation (set).

7343 Lock Tip Load Test

NOTE: This is a design verification test. Not applied to
articulated ladders.

The test unit shall be either the shortest full-size
ladder manufactured or a unit merely of sufficient
length for test purposes. If a full-size ladder is used,
the fly section shall be extended a minimum of one
rung beyond the minimum working length of the
ladder. Short test units shall consist of portions of the
base and fly sections of the extension ladder, with the
locks attached.

The test unit shall be set at a 75-1/2° working
angle, as shown in Fig. 8a and b, with both locks
partially engaged. For combination ladders in the

" extension-ladder orientation a slightly modified angle

shall be used so that the tread portions of the steps are
horizontal (level). The bottom end of the ladder shall
be prevented from slipping by a block or equivalent
means. The tip of each lock shall bear on the center

of a steel test fixture placed over the top of a rung, as
shown in Fig. 7a and b, During the test, each lock shall
be prevented from pivoting by a means located adja-
cent to its pivot point, but which shall not in any way
affect that portion of the lock under test.
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(1) The angle of inclination shall be 75-1/2°, except that for combination ladder in the extension-ladder
orientation a slightly modified angle shall be used so that the tread portions of the steps are horizontal (level).
(2) A block or equivalent means shall be used to prevent the bottom of the ladder from slipping.

Fig. 8

Lock Tip Load Test

A downward distributed load, in accordance with
Tabie 10, shall be applied for a period of 1 minute,
equally to both side rails on the lowest fly rung above
the overlap, using two 3-1/2 inch straps, each located
next to a rail and centrally loaded through an equalizer
bar over the climbing side of the ladder. Permanent
deformation in other parts of the ladder structure due
to the test is not a test failure. However, the ladder
shall still support the test load after the application
of the load, even if the rung assumes permanent
deformation (set).

7.3.4.4 -Cyclic Rung-Lock Design
Verification Test

NOTE: This is a design verification test. Not applied to
articulated ladders.

A machine equivalent to that pictured in Fig. 9 shall
be used to operate the rung lock through the following
cycle, as shown in Fig, 10:

(1) One 6-inch upstroke to allow rung lock to
engage rung -

(2) Full 6-inch downstroke to lock rung lock on

(3) Full 12-inch upstroke to disengage rung lock
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(4) Full 12-inch downstroke to return rung lock to
starting position

Locks shall be tested with the ladder at a 75-1/2°
angle. For combination ladders in the extension-ladder
orientation a slightly modified angle shall be used so
that the tread portions of the steps are horizontal
(level). Spring loaded locks shall be tested with the
ladder in the vertical position. :

The rung lock may be manually lubricated prior to
or during the test. The stroke speed shall be 6 to 12
inches per second. A minimum of 6000 cycles shall be
imposed. Any malfunction of the rung lock or fracture
of its components, including springs, shall be con-
sidered as a failure to meet this requirement. The
presence of wear that does not affect the proper
functioning of the lock shall not constitute failure.

This test is not intended to apply to fixed-type locks
used on extension ladders or combination ladders.

7.3.4.5 Combination Ladder Lock Test. The

ladder shall be placed in the horizontal bending test
position (See Fig. 1) and the extension section moved
forward until it disengages from the lock (See Fig. 7).
The distance for such disengagement shall not be less
than one inch.
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(4) cam
L~ AIR SUPPLY
Air-Valve Position*
Operating Cycle No.1 No.2 No.3 No.4
Full upstroke o C C o)
Full downstroke C (8] 0 C
One-half downstroke to latch 0] C 0 C
Downstroke to lock C o) O C

*0 means open to atmosphere; C means closed to pressure.

Fig.9
Cyclic Rung Lock Test Arrangement

7.3.5 Extension-Ladder Rung Bending
Strength Test

NOTE: This is a design verification test.

The test shail be conducted on either a single
section of the ladder or on a three-rung test sample
taken from the maximum-width portion of a like
ladder section with a like rung. The test unit shall be
supported and the load shall be applied as shown in
Fig. 11a, using a standard loading block. The rung
tested shall be unbraced. -

A downward distributed load, in accordance with

Table 11, shall be applied on the standard loading
block for a period of 1 minute. Upon removal of the

test load, the permanent deformation (set) shall be
measured with a straight edge and a rule, as shown in
Fig. 11b. The allowable permanent deformation (set)
shall not exceed L/K for rung length (L) measured
between the inside webs of the attached side rails, in
accordance with Table 11 (X is a factor that varies
with duty rating and type). Other than buckling related
to the allowable permanent deformation (set), there

shall be no test failure.
7.3.6 Rung-to-Side-Rail Shear Strength Test

NOTE: This is a design verification test.

The test unit shall consist either of a singie section
of the ladder or a three-rung test section taken from a
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UNLOCK
{POSITION 4)

WEAR
ENGAGE
SURFACE (POSITION 2}
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(POSITION 3) ]
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RUNG WEAR WEAR
SURFACE SURFACE SURFACE S
RUNGLOCK TONGUE Eg:#I 3;",0“ TO
Fig. 10
s (CYCLE COMPLETE)
Rung Lock Testing Cycle
TEST LOAD
: (NOTE 1)
TEST LOAD
{NOTE 1) \‘:
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ANGLE OF STRAIGHT EDGE
INCLINATION

PERMANENT
[‘ DEFORMATION
il

RUNG [ ~sI10E RAIL
LENGTH WwEs
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Test Setup Reading Permanent Deformation
(@) : (b)

NOTES:

(1) The test load for the rung bending test (7.3.5) is indicated by a solid arrow; the test load for the rung-to-side-rail shear
strength test (7.3.6) is indicated by the dashed arrow.

(2) The angle of inclination shall be 75-1/2°, except that for combination ladders in the extension-ladder orientation a slightly
modified angle shall be used so that the tread portions of the steps are horizontal (level).

Fig. 11 :
Rung Bending Test and Rung-to-Side-Rail Shear Strength Test
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Table 11
Step Bending, Rung Bending, Side-Rail Bending, Compression,
and Shear Strength Tests
Maximum Allowable
Test Load* Permanent
{pounds) Deformation (Set)
Compression, Side- Rung and
Rail Bending, and Step Bending L/Kt
Duty Rating and Type Shear Strength Tests " Tests (inches)
Extra heavy duty - Type IA 1200 1000 LI%
Heavy duty - Type I 1000 900 L/50
Medium duty - Type I - 900 850 L/7s
Light duty - Type IIl 800 800 L{100

*This test lead is for use in the step bending, rung bending, compression, side-rail bending, and shear

strength tests,

tValues listed are for rung bending test only. L is the rung length in inches. The factor K varies with
duty rating and type; K = 25 for extra-heavy-duty ladders, 50 for heavy-duty ladders, 75 for

medium-duty ladders, and 100 for light-duty ladders.

Table 12
Rung Torque Tests
Maximum Test Load
Design Verification In-Service

Torque Test* Torque Test*
Duty Rating and Type (inch-pounds) (inch-pounds)
Extra heavy duty - Type IA 600 900
Heavy duty - Type1 600 900
Medium duty - Type II 600 ' 900
Light duty - Type Il 600 900

* The test load (pounds) at a 30 inch moment arm is 20 pounds for the
design verification torque test and 30 pounds for the in-service torque test.
These values will vary with the moment arm selected.

like ladder having the same rung cross section and
rung joint. The test unit shall be set at a working angle
.of 75-1/2° to the horizontal. For combination ladders
in the extension-ladder orientation a slightly modified
angle shall be used so that the tread portions of the
steps are horizontal (level).
A downward distributed load, in accordance with
Table 11, shall be applied for a minimum period of
1 minute, as shown in Fig. 11a., but resting on the
widest like-cross-section braced and unbraced test
rungs as near the side rail as possible. On removing
the load, the unit shall show no indication of test -
failure either in the fastening means attaching the
rung or in the side rail, '

‘When a 3-foot test sample is used, the test shall be
applied to the center rung. When single sections of a
ladder are tested, the test load shall be applied to the
third or fourth rung from the bottom.

7.3.7 Rung Torque Tests The test unit shall
consist of either a single section of a single, extension,
articulated or combination ladder with rungs or a short
section comprising at least one rung and two side rails
(see Fig. 12). A torque load, in accordance with Table
12, shall be applied in a clockwise and then counter-
clockwise direction, alternately, for 10 cycles at each
torque test load increment. The rung joing shall be so
secured to the side rails that this alternating torque
load shall cause no relative motion between the rung
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' |
RAIL - RUNG

TORQUE
SHAFT

SELF -ALIGN
PILLOW BLOCK

RUNG
Design Verification Test (7.2.7.1) MANDREL
@) (NOTE 2)

NOTES:
(1) An equivalent method may be used to apply torque.

ALTERNATE
TEST LOAD

TEST
LOAD
{NOTE 3}
In-Service Test (7.2.7.2)
®)
TORQUE
WRENCH
{NOTE 1)

(2) The testing of a hollow rung is illustrated. The rung mandrel is put inside the hollow rung being tested to keep it from

collapsing.

(3) The load may be applied by means of a dead weight or a force gage. The moment arm shown may be replaced by a pipe

wrench or the equivalent.

(4) Shim the test unit as required, so that the run neutral axis is approximately coincident with the pillow block centerline.

Fig. 12

Rung Torque Test

and the side rails in excess of 9° (based on a 1/16-inch
maximum movement for a 1-1/4-inch diameter round
rung), for both the design verification test (7.3.7.1)
and the in-service test (7.3.7.2).

Torque test loads shall start at 300 inch-pounds
and shall increase in 300-inch-pound increments until
the maximum load application necessary to meet the
requirements of Table 12 is reached.

7.3.71 Rung Torque Design
Verification Test

NOTE: This is a design verification test,

The test unit shall consist of one rung and one side
rail and shall be trimmed so that the rung extends 5 to
6 inches from the rung joint (see Fig. 12a). The rail
itself shall extend 2 to 2-3/4 inches from each side of
the joint. The surface that is visible in-the area around
the rung joint, consisting of the adjacent area of the
rail, the rung joint itself, and the adjacent area of the
rung, shall be coated with die bluing or similar
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material and allowed to dry. A reference line shall be
scribed, running along the rung, across the rung joint,
and onto the side rail. In the case of tubular rungs, a .
clamp shall be placed over the rung, and the torque
shaft shall be slid through the pillow block into the cut
end of the rung until it is within 5/8 inch of the rung
joint. The rail shall be clamped in place with the hold-
down plate. The rung clamps shall be located 3 inches
from the rung joint and shall be tightened in place.

All bolts shall be checked for tightness.

When solid rungs are tested, the rung shall be
inserted into a chuck, collet, or rung clamp, after
which the rail shall be clamped in place with the
hold-down plate and the rung chuck, collet, or rung
clamp shall be tightened.

The load shall be applied with a torque wrench.
The load at which the first movement is noted shouid
be recorded, as well as the type of break (R-J for rung-
to-joint movement; J-R for joint-to-rail movement; or
R-J-R for rung-to-joint-to-rail movement).
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NOTE: The deflection is the difference between the height of the lower edge of the ladder side when unloaded (solid line) and

when loaded (dotted line).

7.3.7.2 Rung Torque In-Service Test
NOTE: This is an in-service use test.

The test unit shall consist of either a single section
of the ladder or a short section comprising at least one
rung and two side rails (see Fig. 12b). The torque load
shall be applied to a 3-1/2-inch wide block in the
center of the rung, made of such material that the
block will not deform the rung locally. The torque
shall be applied, as described above, using a test bar
whose moment arm may vary as long as the required
torque test load in inch-pounds is obtained, but in no
case shall the moment arm be less than 18 inches.

Both sets of rung joints and the immediately
adjacent areas of the rung and side rail shall be
coated with a die marking material, and a line shall
be scribed along the rung, across the rung joint, and
onto the side rail at both rung joint locations.

Fig. 13
Side Sway Test

The rung shall be so secured 10 the side rails that
the alternating torque load shall cause no relative
motion between the rung and the side rails. Both
rung joints in the assembly shall meet this require-

‘ments. Fig. 11b illustrates typical methods that are

acceptable alternates for performing this test.
7.3.8 Side Sway Test

NOTE: This is both a design verification test and an
in- service use test.

The test unit shall consist of a single ladder, a
section from an extension ladder, a section of an
articulated ladder, including a mid-span joint, or both
the stepladder portion and the single or extension
tadder portion of a combination ladder. This test shall
be conducted for all sections of an extension ladder.
The sections from a combination ladder shall be
individually tested.
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Table 13
Maximum Allowable Deflection for Side Sway Test ~
Midspan Deflection of Lower Side Rail

Maximum Deflection Y*
(inches)
Test Section
Length X* Straight and Combination
(feet) Extension Ladders
4 0.84 0.84
5 0.38 0.88
6 0.92 0.92
7 0.96 0.96
8 1.00 1.00
9 " 1.04 1.04
10 1.08 1.08
12 1.16 —
14 1.24 —
16 1.32 _
18 1.40 —_
20 1.48
22 1.56 —_
24 164 —_
26 1.72 —
28 1.80 —
30 1.88 —

*Y = 0.04X + 0.68, where ¥ = maximum allowable midspan
deflection in the side sway test (inches) and X = ladder test
section length (feet).

The test section shall be placed on edge, resting on
level supports located 6 inches from each end of the
ladder, as shown in Fig. 13, The side rail shall be in an
approximately horizontal plane, and the rungs shall be
in the vertical plane and perpendicular to the ground.

A preload of 30 pounds shall be applied at the
center of the span, held for a period of 1 minute,
and unloaded. A test load, in accordance with Table 7,
shall then be applied for a minimum period of 1
minute to the center of the span over a 3-1/2-inch
length of the bottom side rail.

The load shall be applied by hanging weights from
the bottom of the lower rail. Care shall be taken to
ensure that the load is centered with respect to the
width of the rail.

The maximum deflection of the midpoint of the
lower side rail, measured to a reference surface, shall
not exceed the allowable maximum deflection given in
Table 13. Each section shall withstand this test without
any permanent deformation (set) in excess of 1/1000
of the effective span of the side rails.

7.3.9 Side-Rail Cantilever Bending Tests

7.3.9.1 Static Side-Rail Cantilever
Bending Test

NOTE: This is a design verification test.
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The test unit shall consist of either a single ladder
section or the base section of an extension ladder,
articulated or combination ladder; any safety shoes
or spikes affixed to the section shall be removed
before the test is conducted. The test unit shall be
placed on edge with the rungs in a vertical plane, as
shown in Fig. 14a and b. For articulated ladders built
with a stabilizer bar across the bottom of the front rail,
the test unit shall be placed on edge with the rungs in
a vertical plane as shown in Fig. 14¢c. The lower side
rail shall be clamped to a support and shall be un-
supporied from the bottom end to the midpoint of
the lowest rung. If the rung has a flat surface, that
surface shall be parallel to the end of the support.

The test load shall be applied by means of a weight,
in accordance with Table 14, for a minimum period of
1 minute, to the extreme bottom end of the upper side
rail, as shown in Fig. 14a. The load shall be centrally
applied to a 2-inch-long block resting on the full width
of the rail web and held in place by a clamp. The load
attachment point on the clamp shall not be more than
2 inches below the underside of the web of the rail
being tested. The weight shall be suspended so that it
is acting through the vertical neutral axis of the side
rail. The allowable permanent deformation (set) of
the upper side rail shall not exceed 1/4 inch.

The test load shall then be applied to the extreme
bottom end of the lower side rail in a like manner, as
shown in Fig. 14b. Articulated ladders with a stabilizer
bar shall have their test load applied to the exireme
bottom end of the lower stabilizer bar as shown in
Fig. 14c. The allowable permanent deformation (set)
of the lower side rail shall not exceed 1/4 inch.

Provided the ladder continues to support the test
load, permanent deformation (set) or ultimate failure
of any ladder components as a result of the tests,
except for the limitation on the maximum allowable
permanent deformation (set) of the upper and lower
side rails, shall not constitute test failure.

7.39.2 Side-Rail Cantilever Dynamic
Drop Test ‘

NOTE: This is a design verification test.

The test unit shall be the longest ladder for each
base-section rail size. An extension ladder shall be
opened 1 foot for the drop test. Ladder feet shall
remain on the section, but each foot shall be taped
so that the bottom surface makes an angle of 90°
with the rail length.

The test ladder shall be placed in a horizontal
position with the rungs vertical. The fly section shall
be supported 6 inches from the very top of the fly
section (including caps), so that the lower rail of the
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NOTE: The block shall be 1-inch thick, 2-inches long measured along the rail, and of width equal
to the clear distance between flanges.

: Fig. 14
Static Side-Rail Cantilever Bending Test

Table 14

Static Side-Rail Cantilever Bending Test Load
Single Ladder Section or Base Section of Extension Articulated Ladder
Articulated or Combination Ladder with Stabilizer Bar*
Working Load  Test Loads Test Loads
Duty Rating and Type (pounds) (pounds) {pounds)
Extra heavy duty - Type IA 300 500 1000
Beavy duty - Type I 250 400 800
Medium duty - Type II 225 300 600
Light duty - Type III 200 200 400

*Stabilizer bar which joins both rails.
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NOTES: This test evaluates the result of inward-cantilever dynamic loading of the ladder.

Fig. 15
Side-Rail Cantilever Dynamic Drop Test

PIVOT
MOUNTING
BRACKET

MOUNTING
BRACKET
(CLAMPED)

PIVOTAL
SUPPORT

FOR APPLYING

. TORQUE WRENCH
(NOTE 21 " TEST
LOAD
(NOTE 2}

NOTES:

(1) The test span is 7 feet, but any ladder base section, or single ladder, that is at least 8 feet in
length may be tested.

(2) The torque may be applied alternately using a torque wrench, or a test load may be applied
alternately on each end of the arm.

Fig. 16
Ladder Twist Test (Single, Extension, or Articulated Ladders)
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Table 15
Ladder Section Twist Test

Maximum Allowable
Working Load  Angle of Twist 6*

Duty Rating and Type (pounds) (degrees)
Extra heavy duty - Type IA 300 14
Heavy duty - TypeI 250 18
Medium duty - Type I 225 20
Light duty - Type II 200 22

*@ = 38 — 0.08X, where 6 = maximum allowable angle of twist (degrees)
and X = working load (pounds).

NN

A-C PLYWOOD SURFACE
[, — (NOTE 1}

NN NN

- DEAD LOAD
(NOTE 2)

MOVEMENT ANGLE OF
(4 in MAX) — INCLINATION
(NOTE 3)

’ A-C PLYWOOD
|~

:J SURTFACE
oy N l
77 77 (NOTE 1)

NOTES:

(1) The grain of the plywood shall be parallel to the direction of loading; the grain on
the vertical sheet under the upper end of the fly section shall run in a vertical direction,
and the grain on the horizontal sheet under the base section shall be parallel to the direc-
tion of the test load.

(2) The dead load shall be applied on the third highest rung.

(3) The angle of inclination shall be 75-1/2°, except that for combination ladders in the
extension-ladder orientation a slightly modified angle shall be used so that the tread por-
tions of the steps are horizontal (level).

Fig. 17
Foot Slip Test
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Table 16
Foot Slip Test
Horizontal
Test Load* Pulling Force
Duty Rating and Type {pounds) (pounds)
Extra heavy duty - Type 1A 300 14
Heavy duty - Type I 250 18
Medium duty - Type O 225 20
Light duty - Type Ill 200 22

*This load is applied on the third highest fly rung.

base section is 36 inches from a concrete floor. (See
Fig. 15a). When testing an articulated ladder with a
stabilizing bar across the bottom of the front rail, see
Fig. 15b for setup.

" To perform the drop test, both rails of the base
section shall be guided in a vertical plane during a
free-fall drop. The allowable permanent deformation
(set) of the lower side rail shall not exceed 1/4 inch.

7.3.10 Ladder Section Twist Test
NOTE: This is a design verification test.

The test unit shall consist of a ladder base section
of any length, supported over a 7-foot test span. The
ladder shall be placed in a flat horizontal position
and supported at each end, as shown in Fig. 16. The
horizontal support for the ladder on one end shall be
fixed. An initial preload of 600 inch-pounds, applied
in a clockwise direction, shall be used to establish a
reference for angular deflection, after which the ladder
shall be unloaded. A torque of 1200 inch-pounds shall
then be applied, using one of the two methods shown
in Fig. 16. The torque shall be applied first in a clock-
wise and then in a counterclockwise direction. The
angle of twist measured from the horizontal position
shall not be greater than the values given in Table 15.
Attention shall be given to ensure that the tadder is
tightly clamped onto the test fixtures during this test.

When testing an articulated ladder, this test shall
be repeated with a joint at mid-span. If more than
one joint design is used, each shall be tested. No
permanent deformation to any component which
would interefere with the smooth operation of the
joint is permissible.

7.3.11 Foot Slip Test

NOTE: This is a design verification test.
Single, extension, combination and articulated
ladders shall be tested for skid resistance as shown

in Fig. 17. The test unit shall be a 16-foot extension
ladder in the fully extended position. The test surface
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shall be A-C plywood, which shall be presanded

using 320 fine wet/dry sandpaper. The “A” side of

the plywood shall be placed in contact with the bottom
of the ladder. The surface that the top of the fly section
rests against shali aiso be A-C plywood, similarly
treated.

A weight, in accordance with Table 16, shall be
attached to the third highest fly rung. A horizontal
pulling force, in accordance with Table 16, statically
applied to the bottom of the ladder at 1 inch above the
test surface, shall not cause movement in excess of
1/4 inch across the test surface.

7.3.12 Multisection Extending Force Test

NOTE: This is a design verification test.

The test unit shall be a complete extension ladder
or an articulated ladder with an extendible section
where no hinge is employed. The unit shall be set in
a vertical position, at the minimum working length
of the ladder. The base section may be braced or
otherwise held to maintain vertical alignment.

A measured downward force shall be applied to
the rope if the ladder has a rope and pulley system
installed. The force shall be smoothly applied to cause
vertical extension of the fly section of 2 feet or more,
at a rate of 1/2 to 1 foot per second. For those ladders
not equipped with a rope and pulley, the measured
force shall be applied vertically to the bottom rung
of the fly section.

The maximum measured force that occurs during
each pull shall be recorded. Three test pulls shall be
done for each ladder, and the maximum forces shall
be averaged for the three pulls. This average maximum
shall not exceed two times the weight of the ladder fly
section.

7.4 Articulated Ladder Tests
NOTE: These are design verification tests.

Articulated ladders shall comply with the test
requirements for stepladders when in the stepladder
mode, for trestle ladders when in the trestle ladder
mode for straight ladders when in the straight ladder
mode, and with the test requirements 7.4.1 when in the
scaffold or worktable position. In addition, it should
comply with the additional joint tests 7.4.2. through
7.4.4. If the ladder design includes extendible sections
all tests shall be conducted with those sections fully
extended. The test shall be conducted with the ladder
on a test surface of A-C plywood which shall be pre- .
sanded using 320 fine wet/dry sandpaper. The “A” side
of the plywood shall be placed in contact with the feet
of the ladder.
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Fig. 18
Scaffold Bending Strength Test
Table 17
Articulated Ladder
Self-Supported Scaffold Test
Working Load Test Load
Duty Rating and Type (pounds) (pounds)
Extra heavy duty - Type IA 300 1200
Heavy duty - Type I 250 1000
Medium duty - Type I 225 900
Light duty - Type Il 200 800

7.4.1 Scaffold Bending Strength Test. When
set up as a scaffold, the ladder shall be capable of
withstanding, without test failure, four times the duty
rating. The load is to be applied to the center or simu-
lated decking or plank — a steel plate 6” wide and
3/8” thick, extending the length of the scaffold top,
as shown in Fig. 18. The feet of the ladder shall rest
on the “A” side of AC plywood, which shall be
presanded with 320 fine wet/dry sandpaper. (See
Table 17) :

7.4.2 Cyeclic Joint Test. After initial lubrication,
a pair of joints shall be cycled from the closed position
to fully open, for 6,000 cycles. The hinge is to be
locked and unlocked in each ef its locking positions
during every cycle. The use of additional lubricant on
the joints during the test is not permissible. Following
this test, the ladder shall meet the requirements of the

Horizontal Bending Test, Inclined Load, and Unlocked
Joint Test.

7.4.3 Unlocked Joint Test. The test ladder
should be full length with a pair of unlocked and dry
(no lubricant other than that used during manufacture)
joints at midspan. In the straight ladder mode the
internal friction in the joint shall not allow the ladder
to rest at an angle of 75-1/2° upon application of a
5 pound vertical load over a 3-1/2 inch wide area at
the center of the lowest rung. '

7.4.4 Single Joint Lock Test. The test unit shall
be a full-size ladder set in the single or extension
ladder mode, at a 75-1/2° working angle, with one
hinge at midspan unlocked.

A downward distributed load, in accordance with
Table 10, shall be applied for a period of one minute
equally to both side rails on the lowest rung above the
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LOAD FOR SIDE~
RAIL. BENDING
AND STEP-TO-
SIDE-RAIL
SHEAR TEST
(NOTE 2)

LOAD FOR STEP
BENDING TEST
(NOTE 2)

{.
3-5 in

NOTES:

TOP CAP LOADING FOR
COMPRESSION TEST

l-é--in WOOD LOADING BLOCK

(1) This test setup is illustrated for a stepladder.
(2) Typical locations for the test loads are showr; see 7.3.2 and 7.3.4 as to the placement
of the loads.

Fig. 19
Compression, Step Bending, Side-Rail Bending,
and Step-to-Side-Rail Shear Tests

unlocked hinge. The load shall be applied using two
3-1/2 inch siraps, each located next to a rail and
centrally loaded through an equalizer bar over the
climbing side of the ladder.

The ladder shall withstand this test without ultimate
failure or visible weakening of the hinges, and the
joint shall still be functional.

7.5 Step, Trestle, Extension Trestle, Platform,
Combination, Articulated Ladder and Step Stool
Tests B

75.1 Compression Test

NOTE: This is a design verification test.

40

A load test of the entire ladder or step stool shall be
made with the ladder or stool in an open position, as
shown in Fig. 19 and 20. A uniformly distributed load,
in accordance with Table 11, shall be applied for a
minimum period of 1 minute to the ladder top cap or
platform. A combination ladder shall be tested in its
stepladder position, with the test load applied uniform-
ly to the top cap, or to the top step when no top cap is
used. Trestle ladders, articulated ladders which permit
their use as a double front stepladder and the base
section of extension trestle ladders shall be subjected
to twice the test loads in Table 11, by applying the test
load simultaneously to both sections of the ladder, at
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TEST MEMBER
(NOTE 3} !

(11

_ NTOP REACTION SURFACE

FORCE DYNAMOMETER

FORCE APPLICATOR
{NOTE 1)

TEST BLOCK

TEST MEMBER

(NOTE 2)

BOTTOM
REACTION
SURFACE

SOANNNNNNNANN

Top-Loading Method
(@)
NOTES:

BASE PL A'TFORM\i

Bottom-Loading Method
(b)

(1) Hydraulic, pneumatic, or mechanical means may be used to apply the load.

(2) The top loading method is illustrated for the compression test, where it is
applied to the top of the ladder, but it can also be used for the other tests.

(3) The bottom loading method is illustrated for the rung bending test, but it can

also be used for the other tests.

Fig. 20

Methods (Other Than Dead Weight) for Applying Test Loads

the top cap of each section, or to the top step when no
top cap is used. The unit shall withstand the load
without test failure.

7.5.2, Side-Rail Bending Test

NOTE: This is a design verification test.

The resistance to side-rail bending shall be tested
by placing a load, in accordance with Table 11, over
a 3-1/2-inch width on the middle step adjacent to
one side rail of the ladder for a minimum period of
Iminute, with the ladder in an open position, as shown
in Fig. 19 and 20. The next higher step shall also be
tested. A combination ladder shall be tested while
erected in its stepladder position. The ladder shall
withstand the load without test failure.

7.5.3 Step or Platform Bending Test

NOTE: This is a design verification test.

The strength of the step, rung, or platform section
shall be tested by applying a load, in accordance with
Table 11, for a minimum period of 1 minute, over a

3-1/2 inch length across the full width of the step,
fung, or platform and on the center of the longest or
bottom step or rung, with the ladder in the open posi-
tion, as shown in Fig. 19 and 20. The test load shal!
also be applied to the longest like step without braces,
as well as to steps, rungs, or platforms of different
designs or material specifications. The test load shall
also be applied to the top cap of a step stool. The step,
rung, platform, or step stool top shall withstand the
load without test failure or permanent deformation
(set) in excess of 1/100 of the clear length of the step,

_ rung, or platform between side rails (between inside

flanges) or of the overall length of the stool top cap.
754 Step-to-Side-Rail Shear Strength Test

NOTE: This is a design verification test.

" The shear strength of the step- or rung-to-side-rail

" joint shall be measured by applying a test load, in

accordance with Table 11, for a minimum period of
1 minute, over a 3-1/2 inch width of the step or rung.
The test load shall be applied on the longest braced
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. Table18
Stability Test Loads*
Rear Pulling Force
B Other Torsional
Front ~  Side Type-III Ladders Stability
Distributed Pulling Pulling Platiorm and Step Pulling
Duty Rating and Type Load Force Force Ladders Stools Force
Extra heavy duty - Type IA 200 25 20 35 45 30
Heavy duty - Type I 200 25 20 35 45 30
Medium duty - Type I 200 25 20 35 45 25
Light duty - Type Il 200 25 20 35 45 20
*All guantities are in pounds.
+This load is applied at the second highest step, ladder top cap, top step, or platform.
L in Max REAR PULLING
2 FORCE (NOTE)
EOEENS
1 ET\
7 in MAX SIDE PULLING
FORCE (NOTE)

FRONT PULLING in MAX

FORCE (NOTE) 2

200-1b UNIFORMLY

DISTRIBUTED

LOAD

SECOND HIGHEST

STEP

NOTES:

(1) The pulling force shall be applied at a maximurm distance of 1/2 inch above the top of the
stepladder. .

(2) This test is illustrated for a stepladder.

Fig. 21
Front, Side, and Rear Stability Tests
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and unbraced steps or rungs with the least fastening.
The same test load shall be applied to steps or rungs of
different cross-sectional designs or materials. The test
load shall be applied as near the side rail as possible,
with the ladder in an open position, as shown in Fig.
19 and 20. The test load shall also be applied to the top
cap of a step stool, over a 3-1/2-inch wide area across
the frontt-to-back depth of the top cap adjacent to one
side rail. When the load is removed, the unit shall
show no indication of test failure in the fastening
means attaching the step or rung to the side rail or
test failure of any other component.

75.5 Bucket (Pail) Shelf Test

NOTE: This is a design verification test.

The bucket shelf shall be constructed so that it
supports a distributed load of 100 pounds, applied to
the shelf for a minimum period of 1 minute, with the
ladder in an open position with the spreaders locked.
The bucket shelf shall withstand the load without
ultimate failure.

7.5.6 Front Stability Test

NOTE: This is a design verification test.

‘The ladder shall be set in the open position on a
level floor; a combination ladder shall be opened to its
stepladder position. A uniformly distributed load, in
accordance with Table 18, comprising lead weights or
the equivalent to maximize the density of the loading
medium, shall be applied to the second highest step,
rung, or the platform (the highest proper standing
level), as shown in Fig. 21. (For an extension trestle
ladder, the load shall be applied to the second highest
extension-section rung.)

The ladder shall then be subjected to a horizontal
pulling force, in accordance with Table 18, applied at
the geometric center of the stepladder top cap, ata
distance of not more than 1/2 inch above its top
surface, towards the front of the ladder, as shown in
Fig. 21. The pulling force shall be applied to the top
horizontal guard rail member of platform ladders, to
the apex of the base section of trestle and extension
trestle ladders, and to the top cap of combination
ladders or to the top step when no top cap is used.
Step stools shall be loaded with the distributed load
on the top cap, and the pulling force shall be applied
to the top cap also. The test surface shall be such as
to ensure that the ladder does not slip or slide during
the test. )

During this test, the minimum load that causes
the ladder to tip over shall not be less than the value
shown in Table 18. Ladders equipped with a bucket

AMERICAN NATIONAL STANDARD A14.2-1990

shelf shall be tested with the bucket shelf in the in-use
position.
7.5.7. Side Stability Test

NOTE: This is a design verification test.

The side stability of a ladder shall be measured
with the ladder set in an open position on a level floor.
A uniformly distributed load, in accordance with
Table 18, comprising lead weights or the equivalent
to maximize the density of the loading medium, shall
be applied to the second highest step, rung, or the
platform, as shown in Fig. 21. (For an extension trestle
ladder the load shall be applied to the second highest
extension-section rung.)

The ladder shall then be subjected to a horizontal
pulling force, in accordance with Table 18, applied to
the side of the front rail, at the geometric center of the
stepladder top cap, at a distance of not more than 1/2
inch above its top surface, as shown in Fig. 21. The
pulling force shall be applied to the top horizontal
guard rail member of platform ladders, to the apex of
the base section of trestle and extension trestle ladders,
and to the top cap of combination ladders or to the top

. step when no top cap is used. Step stools shall be

loaded with the distributed load on the top cap, and
the pulling force shall be applied to the top cap also.
The test surface shall be such as to ensure that the
ladder does not slip or slide during the test.

During this test, the minimum load that causes the
ladder to tip over shall not be less than the value
shown in Table 18. The test shall be run with the force
applied to both sides, and the values shall be averaged
to obtain the minimum load. Ladders equipped with a
bucket shelf shall be tested with the bucket shelf in
the in-use position.

7.5.8 Rear Stability Test

NOTE: This is a design verification test.

The rear stability of a ladder shall be measured by
placing the ladder in an open position on a level floor.
A uniformly distributed load, in accordance with
Table 18, comprising lead weights or the equivalent
to maximize the density of the loading medium, shall
be placed on the second highest step, rung, or the
platform (the highest proper standing level), as shown
in Fig. 21. (For an extension trestle ladder the load
shall be applied to the second highest extension-
section rung.)

The ladder shall then be subjected to a horizontal
pulling force, in accordance with Table 18, applied to
the geometric center of the stepladder top cap, at a
distance of notmore than 1/2 inch above its top sur-
face, in a rearward direction, as shown in Fig. 21.
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Table 19
Maximum Allowable Racking Deflection*
Deflectiont
Ladder Type-landI-A Type-11- Type-II
Size = Y= (Y=
(feet) 1.35X + 3.9) 1.35X +7.9) 1.35X+7.9)
3 7.95 11.95 11.95
4 9.30 13.30 13.30
5 10.65 14.65 14.65
6 12.00 16.00 16.00
7 13.35 17.35 -
8 14.70 18.70 -
10 17.40 21.40 -
12 20.10 24.10 -
14 22.80 - -
16 25.50 - -
18 28.20 - -
20 30.90 ' - -

*All deflections ase measured in inches.
1Y = lateral racking deflection (inches) during a 6 pound pull;
X =ladder size (feet).

The pulling force shall be applied to the top horizontal
guard rail member of platform ladders, to the apex of
the base section of trestie and extension trestie ladders,
~ and to the top cap of combination ladders or the top
step when no top cap is used. Step stools shall be
loaded with the distributed load on the top cap, and the
pulling force shall be applied to the top cap also. The
test surface shall be such as to ensure that the ladder
does not slip or slide during the test.

During this test, the minimum load that causes the
ladder to tip over shall not be less than the value
shown in Tabie 18. Ladders equipped with a bucket
shelf shall be tested with the bucket shelf in the in-use
position.

7.59 Torsional Stability Test

NOTE: This is a design verification test,

The test unit shall be placed on a level floor, in the
fully opened position, with the spreaders properly set.
A 200-pound distributed dead load, comprising lead
weights or the equivalent to maximize the density of
the loading medium, shall be applied to the ladder top
cap, platform, or top step - when no top cap is used, as
shown in Fig. 22. .

A horizontal force, in accordance with Table 18,
directed to the rear of the ladder, shall be applied to
the ladder top cap at a distance of 18 inches from the
vertical centerline of the ladder, as shown in Fig. 22.
For articulated ladders, the horizontal force shall be
applied as close as possible to the apex hinge. The
force shall be maintained perpendicular to the
moment arm at the final load position with a
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tolerance of £10°, during the test. The test shall be
conducied on a dry, unwaxed, vinyl tile floor (see
7.1.11). ‘

Relative movement in excess of 1 inch of the
ladder with respect to the floor, any damage or visible
weakening of the ladder structure or component, or
any significant visible major damage from permanent
deformation (set) of the test unit upon release of the
test force shall constitute failure to meet this require-
ment. Minor permanent deformation (set) of individual
ladder components, such as diagonal braces or rear
horizontal braces, of less than 1/8 inch shall not
constitute test failure.

Ladders equipped with a bucket shelf shall be
tested with the bucket shelf in the in-use position.
This test is not applicable to step stools, platform
ladders less than 3 feet in size, and other step-type
ladders less than 5 feet in size.

7.5.10 Racking Test

NOTE: This is a design verification test.

The test unit shall be placed on a level floor, in the
fully opened position, with the spreaders properly set.
Both front feet shall be individually blocked to prevent
movement relative to the floor, as shown in Fig. 23a.
A 100-pound distributed dead load shall be applied to
the bottom step; no part of the load shall contact either
of the two front rails during the test.

A vertical pulling force shall be applied to the rear
of the ladder top cap, top guard rail or top step when
no top cap is used, so as to lift both rear feet and
provide a 3-inch clearance between the rear feet and
the floor. A 4-pound pre-load shall then be applied at
the bottom of one rear side-rail; after which the ladder
shall be unloaded to establish a no-load reference
point. A 6-pound lateral pulling force shall be applied
at the bottom of one rear rail, using a force gage or
the equivalent, as shown in Fig. 23b, and the lateral
displacement of that rear rail shall be measured rela-
tive to its no-load position. The maximum lateral
displacement shall not exceed the value given in
Table 19.

Ladders equipped with a bucket shelf shall be
tested with the bucket shelf in the in-use position.
This test is not applicable to ladder type step stools.

7.5.10.1 Ladders with Plastic Top Caps

A high temperature and a low temperature racking
test shall be required for ladders with plastic top caps.
The high temperature test shall be performed with the
stepladder at 140°F with 50% greater rack allowable
than in the room temperature test. The low temperature
test shall be performed at a temperature of —20°F with
no fracture permitted.
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CLAMP
(NOTE 2) ,

N\

Ko,

OTES:

(1) The test bar is clamped to the 1P cap.

(2) The clamp is used only for the Rail Torsion and Spreader 1esiS in75.12
(3) The test surface shall be dvy, unwaxed vinyl tite.

(4) This test is illustrated for a stepladder.

Fig. 22
Torsional Stability and Rail Torsion and Spreader Tests
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MINIMUM FORCE APPLIED

TO LIFT REAR FEET
{NOTE 4}

Method for Blocking Feet
@

100-1b

DISTRIBUTED
LOAD -
7’ LATERAL
/golsrucmem
3in(APPROX) LATERAL '
TEST FORCE
{NOTE 1)
FLOOR
BLOCK
(NOTE 2)
B8LOCK
{NOTE 2)
Test Setup
®)
NOTES:

(1) The lateral force shall be applied using a force gage or the equivalent. The force shall be applied parallel
to the bottom of the front section. The lateral displacement of the rear section shall be measured parallel to the
direction the lateral force is applied.

(2) Blocks fixed to the test surface are used to resist rail rotation.

(3) This test is illustrated for a stepladder. .

(4) The vertical lifting force shall be applied by a member bearing against the rear center of the ladder top
cap, and shall be attached to a 5-16-inch minimum diameter rope at least 3 feet long with the rope secured

against motion in any direction at least 3 feet above the ladder top. .

- Fig. 23
Racking Test
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LATERAL RESTRAINTS

N\

BLOCK
?m{‘ \
3 N
] . @—— C-CLAMP™*
N
N N
N N
N
Q A~ IN ROPE
N 90° N
JIN / N SPACER
—-L:?U —— T_—: - w— LEVEL

5

2

\
l

remsrmas } e 1 i1},

HOLDER —»
TEST LOAD
A& (WEIGHTS) —p
[ —
CANTILEVER-IN TEST
(@)
"LATERAL RESTRAINTS
3 N—o
N N
Q t BLOCK -
N A~ N (NOTE)
N 90° N \
Nell 1/ N e
U P — —U;JJ LEVEL
\ C-CLAMP /;J-A Tin. l—\ CCLAMP™
HOLDER
LATERAL RESTRAINTS
SAME AS ABOVE
EXCEPT FOR CLAMP

v

CANTILEVER-OUT TEST

(®)

4" (WEIGHTS)

NOTE: The block shall be 1-inch thick, 2-inches long measured along the rail, and of width equal 1o the

clear distance between flanges.

Fig. 24

Rail Static Cantilever Test
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Table 20
Static Cantilever Bending Test
Front Rail Rear Rail
Cantilever Cantilever
Test Load Test Load
Duty Rating and Type Working Load  (pounds) (pounds)
Extra heavy duty - Type IA 300 300 200
Heavy duty - Type [ 250 250 175
_ Medium duty - Type I 225 200 150
Light duty - Type IIf 200 150 125
- === LEVEL
— L— Gin
SUPPORT
24 -in
OROP
HEIGHT
i rrrrrrd

NOTE: This test is for cantilever in only. It is performed with the ladder closed.

Fig. 25

Dynamic Drop Test

7.5.11 Rail Cantilever Bending Tests
7.5.11.1 Front Rail Static Cantilever

Bending Test
NOTE: This is a design verification test.

The front rail cantilever bending strength of a
ladder or step stool shall be measured by applying an
edgewise load to the bottom end of a front side rail.

Use appropriate means to ensure that the test load
is applied to the lower end of the side rail, such as
removing prior to testing slip-on feet or feet extending
below the end of the rail, or using special purpose test

fixtures to load the side rail appropriately. The test unit

shall be opened and placed on its side, with the steps
perpendicular to the ground, as shown in Fig. 24.
Combination ladders shall be opened to their step-
ladder position. The lower side rail shall be clamped

48

to a support and shall be unsupported from the bottomn
end of the rail to the top of the bottom step. The top
surface of the step shall be parallel to the edge of the
support.

The test load shall be applied by means of a weight,
in accordance with Table 20, for a minimum period of
1 minute, to the extreme bottom end of the upper side
rail (see Fig. 24a). The load shall be centrally applied
to a 2-inch-long block resting on the full width of the
rail web and held in place by a C clamp; the load at-
tachment point on the C clamp shail not be more than
2 inches below the underside of the web of the rail
being tested. The weight shall be suspended so that it
is acting through the vertical neutral axis of the side
rail. The permanent deformation (set) of the upper side
rail shall not exceed 1/4 inch. The test load shall then
be applied to the extreme bottom end of the lower side
rail in a like manner (see Fig. 24b). The allowable



QIV*ANOL RUT*CTLNUL L JIU =M UrcYbal USIAHUT (7L WHE -

permanent deformation (set) of the lower side rail
shall not exceed 1/4 inch.

Provided the ladder continues to support the
test load, permanent deformation (set) or ultimate
failure of any ladder components as a result of the
tests, except for the limitation on the maximum
allowable permanent deformation (set) of the
upper and lower side rails, shall not constitute
test failure.

7.5.11.2 Rear Rail Static Cantilever
Bending Test

NOTE: This is a design verification test.

The rear rail cantilever bending strength shall be
measured by appplying an edgewise load to the bot-
tom end of a rear side rail. Use appropriate means to
ensure that the test load is applied to the lower end of

" the side rail, such as removing prior to testing slip-on

feet or feet extending below the end of the rail, or
using special purpose test fixture to load the side rail
appropriately. The test unit shall be opened and placed
on its side, with the horizontal rear braces perpendic-
ular to the ground, as shown in Fig. 24. The lower
side rail shall be clamped to a support and shall be
unsupported from the bottom end of the rail to the top
of the bottom horizontal brace. Guides shall be used
on each side of the rear load section to prevent lateral
movement of the section when the test load is applied.
The test load shall be applied by means of a weight,
in accordance with Table 20, for a minimum period of
1 minute, to the extreme bottom end of the upper side
rail (see Fig. 24a). The load shall be centrally applied
to a 2-inch-long block resting on the full width of the
rail and held in place by a C clamp; the load attach-
ment point on the C clamp shall not be more than 2
inches below the underside of the web of the rail being
tested. The weight shall be suspended so that it acts
through the vertical neutral axis of the rear rail —
lower horizontal brace assembly, so as to avoid intro-
ducing twisting into the rear rail. The permanent
deformation (set) of the upper side rail shall not
exceed 1/4 inch. The test load shall then be applied

to the extreme bottom end of the lower side rail, in a
like manner (see Fig. 24b). The allowable permanent
deformation (set) of the lower side rail shall not
exceed 1/4 inch.

Provided the ladder continues to support the test
load, permanent deformation (set) or ultimate failure
of any ladder components as a result of the tests,
except for the limitation of the maximum allowable
permanent deformation (set) of the upper and lower
side rails, shall not constitute test failure,

AMERICAN NATIONAL STANDARD A14.2-1990

Table 21
Rail Torsion Test

Rail Torsion
Working Load  Test Force
Duty Rating and Type (pounds) (pounds)

Extra heavy duty - Type 1A 300 125
.Heavy duty - Type I 250 100
" Medium duty - Type II 225 75
Light duty - Type III 200 50

7.5.11.3 Front and Rear Rail Dynamic
Drop Test

NOTE: This is a design verification test.

The test unit shall be the tallest ladder for each rail
size, with the same bottom bracing for each unit
tested. The stepladder shall be tested in a closed posi-
tion, with the ladder horizontal so that the steps are
vertical. The top of the ladder shall be supported 6
inches from its top so that the bottom of the lower
rail is 24 inches from a concrete floor, as shown in
Fig. 25.

To perform the drop test, the front and rear rails
shall be guided in a vertical plane during a free-fall
drop. The allowable permanent deformation (set) of
the side rail shall not exceed 1/4 inch.

7.5.12 Rail Torsion and Spreader Test

NOTE: This is a design verification test.

The test unit shall be placed on a level floor, in the
fully opened position, with the spreaders properly set.
A 200-pound distributed dead load, comprising lead
weights or the equivalent to maximize the density of
the loading medium, shall be applied to the ladder top
cap, platform, or top step when no top cap is used. A
horizontal force, directed to the rear of the ladder,
shall be applied to the ladder top cap at a distance of
18 inches from the vertical centerline of the ladder,
as shown in Fig. 22. For articulated ladders, the
horizontal force shall be applied as close as possible
to the apex hinge. The force shall be perpendicular to
the moment arm, with a tolerance of £10°, when the
test load is reached. The front side rail, opposite from
the side where the horizontal force is applied, shall be
blocked from movement. The test shall be conducted
on a dry, unwaxed vinyl tile floor (see 7.1.11).

The test unit shall withstand a horizontal force of
not less than the value given in Table 21 without the
spreaders unlocking, any damage or visible weakening
of the ladder or components, or any significant visible
major permanent deformation (set) of the test unit
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200-1b UNIFORMLY
DISTRIBUTED
LOAD {NOTE)

e Y ke AW WO JW TR T A .

DRY,
UNWAXED
VINYL
TILE
SURFACE

t —|l—movement (5 in max)

NOTE: The 200-pound distributed load shall be placed on the second highest step.

Fig. 26

Stepladder Skip Test

upon release of the test force. Minor permanent defor-
mation (set) of individual ladder components, such as

diagonal braces or rear horizontal braces, of less than

1/8 inch shall not constitute test failure,

Ladders equipped with a bucket shelf shall be
tested with the bucket shelf in the in-use position.
This test is not applicable to step stools.

7.5.13 Stepladder Slip Test

- NOTE: This is a design verification test.

Stepladders shall be tested for skid resistance as
shown in Fig. 26. The test unit shall be a 6-foot step-
ladder, fully opened. When testing an articulated lad-
der, the test unit shall be a 6-foot ladder or the shortest
size greater than 6-foot, fully opened. A uniformly
distributed load of 200 pounds shall be placed on the
second highest step. A horizontal pulling force of 35
pounds, statically applied to the bottom of the ladder
at a distance of 1 inch above the test surface, shall not
cause any movement in excess of 1/4 inch across the
test surface. The test surface shall be a dry, unwaxed,
vinyl tile floor (see 7.1.11),
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7.5.14 Stepladder Plastic Top Cap Refer-

ence Material Tests '

7.5.14.1 Plastic tops from the initial lot of
molding which were employed for performance tests
shall be employed to perform the following tests, and
the results shall be recorded and retained for future
reference.

7.5.14.2 Ten (10) top caps shall be weighed
and both the mean and standard deviation determined.

7.5.14.3 The specific gravity or density of
the minimum and maximum section thicknesses of
plastic top caps shall be determined. The sample size
shall be ten (10) and the mean and standard deviation
shall be computed.

7.5.14.4 A differential scanning
calorimetric test shall be performed to catalog the
material for future reference.

7.5.14.5 An infrared analysis of the material
shall be performed and the results shall be retained.

7.5.34,6 The Heat Deflection Temperature
(HDT) at 264 psi shall be at least 130° F in accordance
with ASTM D648-82.
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7.5.14.7 Material Tensile Strength Test.

Tensile coupons of the material shall be prepared
and shall comply with ASTM D638-86.

Type 1. Half the coupons shall be tested as received
without any special conditioning, and the other shall
be tested after exposure to accelerated weathering as
defined by 7.9.5.1 — Accelerated weathering test pro-
cedures of ANSI A14.5 for 1,000 hours. Failure occurs
when elongation after 1,000 hours is 70% or less than
the elongation of the ‘as received’ material. Alternate
criteria is when the area under the stress-strain curve

is less than 70% after weathering of the ‘as received’

curve area.
7.5.14.8 Cold Impact Test.

A full size sample of the top cap shall be subjected
to a 5 ft.-1b. impact from a 1.18 lb., 2" diameter
guided steel ball after being conditioned for 24 hours
at —20° F. The top cap shall be placed on a flat hori-
zontal surface and impact applied to the geometric -
center of the top cap. The top cap shall show no
signs of cracking after impact.

7.6 Labeling Tests

7.6.1 General. The following procedures are
designed to evaluate the suitability of primary hazard
(danger and caution), safety use instruction (safety
first), and product data information (notice) labels for
application to ladders, and the performance of printed
labels applied to surfaces representative of those
employed in the intended application.

Unless otherwise specified, the labels are applied to

the appropriate surfaces and conditioned for 24 hours
at 73° F £5° F and 50% 5% relative humidity. Satis-
factory results are needed on three samples for each
test to fulfill the requirements.

It is not intended that the tests shall be conducted
on a progressive basis on one set of test samples.
After each environmental test, the samples should be
conditioned at 73° F +5° F and 50% 5% relative
humidity for 24 hours before subsequent tests are
conducted.

7.6.2 Tests

NOTE: These tests are all design verification tests and
should be performed on standard substrates rather than
on actual ladders. These substrates shall be aluminum
extrusions, 6061-T6 or the equivalent in mechanical
properties, of 0.045 to 0.070 inch nominal thickness.

Labels shall be mounted using a 4-1/2 pound
weighted roller and then cured for 24 hours before
being subjected to test. -

7.6.2.1 Adhesion Test. The test shall be con-
ducted on a new label that has not been subjected to
other tests in 7.6.2. according to ASTM D903-49
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(1978), Test for Peel or Stripping Strength of
Adhesive Bonds.> A minimum force of 30 ounces
shall be required to remove the label.

7.6.2.2 Scratch Resistance Test. The label
shall resist defacement or removal when a flat metal
blade 1/32-inch thick, held at a right angle to the
test panel, is scraped across it. This test shall be run
on labels before and immediately after the water
immersion test,

7.6.2.3 Water Immersion Test. Applied
labels shall be immersed in water, label side down,
with the water level a minimum of 1/8 inch above
the label, for 48 hours at 75° F. No significant change
shall occur in the legibility of the labels or their
adhesion to the ladder surface (as evidence by
delamination or curling) following the test.

7.6.24 Oven Aging Test. Applied labels shall
be placed in an oven maintained at a temperature of
158° F (70° C) for 240 hours. No significant change
shall occur in the legibility of the labels or in their
adhesion to the ladder surface (as evidenced by
delamination or curling) following the test.

8. Selection, Care, and Use

8.1 General

8.1.1 For maximum serviceability and safety and
to eliminate unnecessary damage to equipment, good
safe practices in the use and care of ladder equipment
shall be employed by the users. The guidelines dis-
cussed in this section constitute the most appropriate
and proper procedures for the care and use of ladders.

8.1.2 A comparison of studies within A14 jurisdic-
tion, by government bodies, by other researchers, and
in the ILO? publication CIS-12, Ladders, indicates a
close correlation between major accident causes and
the failure to follow guidelines like those provided in
this section.

8.1.3 The major causes of falls from self-sup-
ported portable ladders are lack of stability and
sliding. The major causes of falls from non-self-
supporting portable ladders are lateral sliding at
the top support, outward sliding at the lower base
support, and human slip. Table 22 provides a
summary of significant accident causes.

3 Availablc from the American Society for Testing and Materials,
1916 Race Street, Philadelphia, Pa. 19103.

“4Available from the International Occupational Safety and Health
Information Centre, International Labour Office, CH 1211, Geneva
22, Switzerland.
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Table 22
Summary of Significant Accident Causes '

Possible Factors Involved in Accident

Ladder Cause of Base Support  Top Support Set-Up User Location Ladder Selection
Design Accident or surface and Condition
Self- Stability Soft Not Unlocked Above “‘highest Too short (size)
supporting Uneven applicable spreaders standing level’’ Incorrect ladder
(stepladder) Unstable surface One ormore feet  label type (1A, L I,
- Slipper surface uns Reaching out too or )
Differences in Used unstable far, particularly Incorrect style
firmness of or insuffficient  laterally ladder (for ex-
surface supports Climbing onto ladder ample, platform
Slope of surface Laddernotclose  from above or single versus
enough to work  Handling heavy loads stepladder)
location or unstable objects Use of improper
User’s physical  Applying side load equipment (for -
condition example, ladder
versus scaffold)
Sliding Unevensurface  Not Usedasanon-  Reaching out too far Use of improper
Low friction applicable self-supporting ~ Stepping off ladder equipment (for
Unstable surface ladder Applying side load example, ladder
Ice snow or Ladder not close versus scaffold)
wet surface enough to work Removal or de-
Slipper surface location terioration of
Worn, missing or slip-resistant
contamigated ladder feet
feet
Non-self- Humanslip  Notapplicable  Not Pitch (angle) too  Descending Dirty, oily, oricy
supporting applicable steep {especially step surfaces
(extension with flat rangs) Use of improper
and User's physical equipment (for
single) condition or example, ladder
shoes versus scaffold)
Lateral Unevensurface  Uneven Not tied off Getting on or off Too short or foo
sliding Differences in surface Not held at base ladder to roof long (size)
(leftor firmness of Slippery Inadeguate or Reaching out 100 Not extended far
right) at surface surface excessive ex- far laterally enough (too
top sup- Unstable surface  Unstable tension above  Applying side load steep)
port surface top support Use of improper
(pole, tree, Ladder not close equipment (for
corner of enough to work example, ladder
building, location versus scaffold)
and the like)  Pitch (angle) too
Ice, snow, steep
or wet Feet unsupported
surface or unstable
Insufficient Extension locks
lopsupport ot engaged
Outward Unstable surface  Overexten- Used unstable or  Above *‘highest Wrong foor or
sliding at Low friction sion above insufficient standing level” skid-resistant
lowerbase  Loose surface top support supports label ing surface
support Ice, snow, or wet Pitch (angle) Sliding tendency Too long (size) or
surface too flat . increases above extended too far
Slippery surface Ladder not footed  ladder working Use of improper
Ladder not tied length midpoint equipment (for
off or blocked  Careless climbing example, ladder
Wom, missingor  onto or off of versus scaffold)
slippery feet ladder (from or to
Improper selec- roof, and the like)
. tionoffeetor  Applying side load
skid-resistant
bearing surfaces
Extension locks
engaged
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8.1.4 Proper selection of a ladder is essential
for ensuring safety and reducing the potential for
accidents.

8.1.5 Proper use of a ladder will contribute signifi-
cantly to safety. Factors contributing to falls include
haste, sudden movements, lack of attention during use,
ladder condition (worn or damaged), user’s age or
physical condition, or both, and the user’s footwear.

The likelihood of falls is not increased by the user’s
excessive weight or size. However, improper climbing
posture creating user clumsiness on the ladder may
cause falls.

8.1.6 The safe useful life of the ladder is depend-
ent upon its proper in-service care. In-service-use
test methods (see Section 7, including the italicized
advisory in-service use tests) are available for

* evaluating the ladder’s condition. While ladders

are designed for extended service, it is necessary
to provide periodic in-service care and maintenance
to ensure their continued safe use. Ladders are not
designed or intended to possess an infinite safe
useful life.

8.1.7 The information provided in the balance
of this section principally addresses stepladders.and
extension ladders. The principles, however, are applic-
able to all self-supporting and non-self-supporting
portable ladders.

82 Selection

8.2.1 Portable ladders are designed for one-man
use to meet the requirements of the man, the task,
and the environment. This section covers the factors
involved in making the proper ladder selection.
Product information data necessary for proper
ladder selection are found on the ladder rail.

8.2.1.1 Duty Rating. Ladders have been

designed in four duty classifications:

Working Load
Duty Rating Ladder Type (pounds)
Extra heavy duty 1A 300
Heavy duty I 250
Medium duty 1 225
Light duty m 200

82.1.2 Loading and Service. Users shall give
consideration to the length required, the working load,
the duty rating, and frequency of use to which the
ladder will be subjected. Users shall not overload a
ladder.

The following criteria shall be used when purchas-
ing or using a ladder:
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(1) Extra Heavy Duty. For users requiring a
300-pound working load, such as industry, utilities,
contractors, and the like.

{2) Heavy Duty. For users requiring a 250-pound
working load, such as industry, utilities, contractors,
and the like.

(3) Medium Dury. For users requiring a 225-pound
working load, such as painters, offices, for light
maintenance, and the like.

(4) Light Duty. For users requiring no more than a
200-pound working load, such as in general household
use. Light-duty ladders shall not be used with ladder
jacks or scaffold planks, or both.

8.2.1.3 Proper Size. '

8.2.13.1 Extension Ladders. Selection of
proper extension-ladder size requires knowledge of
the vertical height or elevation to the top support
point. Where the top support is a roof eave, additional
working length is needed to permit the required
1- to 3-foot extension beyond this point. The highest
standing level shall also be considered, although
the actual dimension will change as the ladder is
extended. The nominal relationships among size,
working length, and height to the top support point
are given in Table 23.

8.2.1.3.2 Stepladders. The highest
standing level is constant for a specific stepladder.
Typical relationships are as follows:

. Stepladder Size Recommended Highest
(feet) Standing Level
4 1 foot, 11 inches
5 2 feet, 10 inches-2 feet, 11 inches
6 3 feet, 10 inches
7 4 feet, 9 inches-4 feet, 10 inches
8 5 feet, 9 inches-5 feet, 10 inches
10 7 feet, 8 inches-7 feet, 9 inches

The maximum work height is then established by
adding the user’s height and safe reach to the highest
standing level dimension.

8.2.13.3 User On-Ladder Location. There
are situations in which the use of a particular size
ladder creates a gap in the height that can be reached
by the user. For example, extension ladders of 28-foot
size and longer cannot be used to work on a wall
below a certain height becuase the user would be too
far out from the wall. Usually the lower portion of the
wall can be reached from the ground, which means
up to a height of about 7 feet. When this 28-foot
extension ladder is closed to 14 feet, working on a
wall below 10 feet becomes a problem.

53




SIVCANAL AXTC™CLNUL UL777U HE UrCtLIU U3IIJOYLY U3 T =

AMERICAN NATIONAL STANDARD A14.2-1990 .

Table 23
Ladder Size, Working Length, and Height*
. . . Height to Roof Eave
Extension Maximum Height to Top with 1- to 3-Foot
Ladder Size Working Length  Support on Wall Extension
16 13 To 12-1/2 9-12-11-112
20 17 12-1/2-16-172 13-1/2-15-172
24 21 16-1/2-20 17-19
28 25 20-24 21-23
32 29 24-28 25-27
36 33 28-32 29-31
40 36 32-35 32-34
*All quantities are in feet.

These conditions create a gap between 7 and 10
feet in height where another ladder selection is recom-
mended. To work in this zone, a shorter non-self-
supporting ladder or a self-supporting ladder such
as a stepladder should be considered.

8.2.1.3.4 Work Site Restrictions on Work-
ing Length. In cases where the work site imposes
a height restriction on the non-self-supporting ladder’s
working length, the user may find that longer ladders
are not capable of erection at the proper angle of incli-
nation of 75-1/2°. To safeguard against bottom sliding,
select a shorter extension ladder or a single ladder.

8.2.2 Inchoosing between a self-supporting and
a non-self-supporting ladder, an important factor to
consider is the bottom and top support conditions. A

stepladder requires level support for four rails. If such
support is lacking or is not convenient, and if a top
supportis available, an extension ladder might be a better
choice. In addition, the top support allows the oppor-
tunity to secure or tie off the top to increase stability.

8.2.3 Manufacturers do design and offer certain
ladders intended for use by more than one man. These
products shall be so identified on their labels and
markings.

8.3 Rules for Ladder Use.
8.3.1 Intended Use. Ladder use shall be restricted
to the purpose for which the ladder is designed. '
8.3.1.1 Ladders shall not be climbed by more
than one person at a time unless designed to support
more than one person.
8.3.1.2 Self-supporting ladders shall not be used
as single ladders or in the partially closed position.
8.3.1.3 Unless specifically designed for a
cantilever operation, a non-self-supporting ladder shall
not be used to climb above the top"support point.
8.3.14 Combination ladders, when used as
self-supporting stairway ladders, shall not be climbed
on their back sections.
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8.3.1.5 A ladder jack system shall not be used
by more than two persons (see 8.3.1.9).

8.3.2 Climbing and Working Locations. The user
shall climb or work with the body near the middle of
the step or rung. The user shall not step or stand higher
than the step or rung indicated on the label marking
the highest standing level of a ladder. The user shall
not step or stand on:

(1) A ladder top cap and the top step of a step or
trestle ladder, or the bucket or pail shelf of a self-
supporting ladder.

NOTE: This restriction is not applicable to top steps located
18 inches under the top cap.

(2) The rear braces of a self-supporting ladder
unless they are designed and recommended for that
purpose by the manufacturer.

(3) The top step of the extension section of an
extension trestie ladder.

(4) The top cap or top step of a combination ladder
when it is used as a self-supporting ladder.

8.3.3 Angle of Inclination. Portable non-self-
supporting ladders should be erected at a pitch of
75-1/2° from the horizontal for optimum resistance
to sliding, strength of the ladder, and balance of the
climber. A simple rule for setting up a ladder at the
proper angle is to place the base a distance from the
wall or upper support equal to one-quarter the effec-
tive working length of the ladder (the “quarter length
rule™). Effective working length is the distance along
the side rails from the bottom of the support point of
the upper portion of the ladder. Combination ladders
should be erected so that the step surfaces are in a
horizontal plane.

8.3.4 . Footing Support. The ladder base shall be
placed with a secure footing on a firm, level support
surface. Ladder levelers may be used to achieve equal
rail support on uneven surfaces. Devices such as
shoes, spurs, spikes, combinations thereof, or similar
devices of substantial design should be installed where
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required for slip resistance and bearing area. Where
ladders with no safety shoes, spurs, spikes, or similar
devices are used, a foot ladder board or similar device
may be employed. Ladders shall not be used on ice,
snow, or slippery surfaces unless suitable means to
prevent slipping are employed. Ladders shall not be
placed on boxes, barrels, or other unstable bases to
obtain additional height.

8.3.5 Top Support. The top of a non-self-support-
ing ladder shall be placed with the two rails supported
equally unless it is equipped with a single support
attachment. Such an attachment should be substantial
and large enough to support the ladder urider load. It
should be used when the ladder top support is a pole,
light standard, or building corner, or in tree-type
operations (pruning, fruit picking, and the like).

When it is necessary to support the top of a ladder at
a window opening, a device should be attached across
the back of the ladder, extending across the window,
to provide firm support against the building walls or
window frames.

8.3.6 Side Loading. Portable ladders are not
designed for excessive side loading, and such abuse
of the ladder shall be avoided. The ladder shall be
kept close to the work. The user shall not overreach,
but shall descend and relocate the ladder instead.
‘When using a ladder, the user shall never push or
pull unless the ladder is properly secured.

8.3.7 Climbing Ladders. When ascending or
descending the ladder, the user shall face the ladder
and maintain a firm hold on the ladder. The user shall
not climb onto a ladder from the side, from one ladder
to another, or from a swing-stage to a ladder, unless
the ladder is secured against sideways motion or has
been tied to the structure. The user shall not climb a
broken or bent ladder or a ladder that does not comply
with 8.4.1.

8.3.8 Electrical Hazards. Users are cautioned to
take proper safety measures when ladders are used in
areas containing electrical circuits. These precautions
should prevent any contact or possible contact with an
energized, uninsulated circuit or conductor in order to
avoid electrical shock or short circuit.

Metal ladders and wood ladders with side-rail metal
reinforcement wires shall not be used where they
would come in contact with exposed energized electric
wires. All ladders should be kept away from electric
power lines unless they are specifically designed for
that application. Ordinary preeautions should be
employed as would be taken when using any tool
that may become a conductor of electricity. Users
are cautioned to be particularly careful when
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manipulating any ladder around an overhead
electrical power line.

8.3.9 Improper Use. A ladder shall not be used
as a brace, skid, lever, guy or gin pole, gangway,
platform, scaffold plank, material hoist, or for any
other use for which it was not intended, unless such
use is specifically recommended by the manufacturer.
Ladders shall not be erected on scaffolds to gain
additional height, unless specifically designed for
that application.

83.10 Access to Roof. When single section or
extension ladders are used to gain access to a roof,
the top of the ladder shall extend at least { foot and
no more than 3 feet above the point of support at the
eaves, gutter, or roof line. The ladder should be tied
down to prevent slipping before the user ascends onto
the roof. The user shall take care when ascending from
the ladder to the roof or descending from the roof to
the ladder to avoid tipping the ladder over sideways
or causing the ladder base to slide.

8.3.11 Fastening Together. Ladders and ladder
sections, unless so designed, shall not be tied or
fastened together to provide a longer length.

Ladders and ladder sections shall not have their

- length increased by other means unless specifically

designed for the means employed.

8.3.12 Doerways. Ladders shall not be placed
in front of doors opening toward the ladder unless the
door is blocked open, locked, or guarded.

8.3.13 Set-Up and Adjustment of Ladders

8.3.13.1 Extension Ladders. Adjustment of
extension ladders shall only be made by the user
when standing at the base of the ladder so the user
may observe when the locks are properly engaged.
The user shall check that the rope is tracking correctly
in the pulley. Adjustment of extension ladders from
the top of the ladder (or any level over the locking
device) is a dangerous practice and shall not be
attempted. Adjustments shall not be made while
anyone is standing on the ladder. The user shall ensure
that both upper and lower ladder support points are
contacting firm support surfaces. Extension trestle
ladders and combination ladders used in non-self-
supporting positions require that the same procedures
be observed.

8.3.13.2 Stepladders. The user shall ensure
that the stepladder is fully opened, with spreaders
locked and all feet contacting firm level support
surface.

8.3.14 Erection of Extension Ladders. Exten-
sion ladders shall always be erected so that the top
section (fly section) is above and resting on the bottom
section (base section) with the rung locks engaged.
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The top section may be located in front of or behind
the bottom section, depending upon the design. The
ladder shall never be used in a reverse position where
the top end of the fly section becomes the lower end

. of the ladder, and the lower end of the base section
becomes the upper end of the ladder. Where extension
ladders have been previously used as single ladders,
care should be exercised to ensure that the sections
are properly reassembled and that the interlocking
guides or brackets are properly engaged between the
sections before further use.

8.3.15 Relocating Ladders. A ladder shall not
be relocated while anyone is on it.

8.3.16 Bracing of Stepladders. The bracing
on the rear rails of stepladders is designed solely for
increasing stability and not for climbing. This does
not apply to stepladders provided with steps for
climbing on both front and rear sections.

8.3.17 Use of Individual Sections of Sectional
Ladders and Sections of Extension Trestle
Ladders. Middle and top sections of sectional or
window cleaners’ ladders should not be used for
bottom sections. Extension sections of extension
trestle ladders should not be used as single ladders
unless the nser equips them with safety shoes or the
equivalennt.

8.3.18 Hooks. When service conditions warrant,
hooks may be attached at or near the top of portable
ladders to give added security (such hooks are used
for upper support in cable strand or roofing appli-
cations.)

8.3.19 Ladder Jacks. Only extra-heavy-duty
(type-1A) and heavy-duty (type-I) ladders shall be
used in conjunction with ladder jacks and stages or
planks. Light-duty (type-III) and medium-duty
(type-II) ladders shall never be used with ladders
jacks. For additional information on ladder jack
systems, see American National Standard Safety
Requirements for Scaffolding, ANSI A10.8.19.

8.3.20 Ladders Designed for Special Uses.
Certain ladders are designed, specified, and identified,
as two-man working load products, Included in this
group are trestle ladders, extension trestle ladders,
combination ladders, and double stepladders.

8.3.21 High Static Electrical Fields. Metal
ladders or other ladders specifically designed to
permit grounding or dissipation of static electricity
should be used around high static electrical fields to
assist in preventing shocks to the user.

84 Care -

8.4.1 Inspection. A thorough ladder inspection
shall be made when the ladder is originally purchased,
received, and put into service. The ladder shall be
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inspected periodically, preferably before each use.
Working parts and rung/step-to-side-connections shall
be checked. Where structural damage or other hazard-
ous defect is found, the ladder shall be taken out of
service and either discarded or repaired by a com-
petent mechanic.

8.4.1.1 Tipping Over, and Other Impact
Damage.

The ladder shall be mspected for side-rail dents or
bends, or excessively dented rungs. All rung/step-to-
side-rail connections shall be checked, as well as
hardware connections, rivets (for shear), and all
other components.

8.4.1.2 Exposure to Fire. If ladders are
exposed to excessive heat, as in the case of fire, their
strength may be reduced. After such exposure the
ladder shall be inspected visually for damage and
tested for deflection and strength characteristics.
More information is provided in Section 7. In
doubtful cases, refer to the manufacturer.

8.4.1.3 Corrosive Substances, When ladders
are to subjected to certain acids or alkali materials that
may be chemically corrosive and significantly reduce
the working load of the ladder, consult the manufac-
tuter or a qualified person prior to such exposure.

8.4.1.4 Oil and Grease, Ladders should be
free of oil, grease, or slippery materials on climbing
or gripping surfaces.
, 8.4.1.5 Ropes and Pulleys. Ropes, cables,
and pulleys should be inspected frequently, checked
to ensure that they operate properly, and replaced if
they are worn or defective.

84.2 Damaged Ladders. Broken or bent ladders
shall be marked and taken out of service until they are
repaired by a competent mechanic or destroyed in such
a manner as to render them useless. The user shall not
attempt to repair a defective side rail.

8.4.3 Proper Handling, Ladders, like any tool,
must be handled with care not not be subjected to
dropping, jarring, or misuse. They are designed for
the purpose intended. Therefore, any variation
from this purpose constitutes a mishandling of the
equipment.

8.4.4 Transporting. Ladders transported on road,
street, and highway motor vehicles shall be properly
supported. Overhang of the ladders beyond supporting
points should be limited. Supporting points should be
of a material such as wood or rubber-covered iron
pipe, to minimize chafing and the effects of road
shock. Securing the ladder to each support point will
greatly reduce damage due to road shock.

8.4.4.1 Truck Racks, Ladders shall be secured
to the truck rack in a manner that will avoid chafing from
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relative horizontal and vertical motion. The ladder feet,
when present, should be secured from pivoting about the
ladder while the vehicle is in motion. The ladder truck
rack shall be designed to positively secure the ladderinto
a fixed position, and the rack should be designed to
positively secure the Jadder into a fixed position, and the
rack should be designed to fit the particular ladder being
fixed to the truck. If these requirements are not satisfied,
excessive wear of the ladder will occur, which will cause
premature deterioration of the ladder and reduce its
service life. Improperly designed and used truck racks
may damage side rails, steps or rungs, feet, and other
ladder parts, owing to vehicle vibration and road shock.

8.4.5 Storage. Ladders should be stored in or on
racks designed to protect the ladder when it is not in
use. These racks should have sufficient supporting
points to avoid sagging. Materials shall not be placed
on the ladder while it is in storage.

8.4.6 Maintenance. Proper ladder maintenance
ensures the safe condition of the ladder. Hardware,
fittings, and accessories should be checked frequently
and kept in proper working condition. All pivotable
connections and the rung-lock cam surfaces should be
lubricated frequently. All bolts and rivets shall be in
place and secure before using a ladder, and no ladders
should be used if any bolts or rivets or missing or if
the joints between the steps (or rungs) and the side
rails are not tight.

Ladders with safety shoes or padded feet which
are excessively worn shall be taken out of service

until repaired.

9. Labeling/Marking Requirements

9.1 General Requirements
9.1.1 Primary hazard “DANGER” and
“CAUTION” markings shall conform to the general
design principles (and where labels are used) to the
design and color principles of these requirements as
provided in Appendices “A”™ and “B” for the kinds
of ladders in this standard. Appendix B refers to the
“SAFETY FIRST” and “NOTICE” labels/markings.
9.1.2 Markings shall be legible and readily visible.
9.1.3 The preferred locations of the markings,
especially “DANGER” and “CAUTION” markings,
should be approximately 4-1/2 feet to 6 feet from the
bottom of the ladder on the outside of the rails (climber
facing the ladder) with the ladder in the “use” position.
9.1.4 For ladder less than 6 feet in length, mark-
ings should be located as close to the top as practicable.
9.1.5 Markings shall be positioned so that other
parts of the iadder shall not damage the label/marking
when the ladder is open, closed or extended.
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9.1.6 The labels/markings in the appendices
shall be considered as illustrations only. For example,
marking #5 can have fly section either over or under
base section. Also, illustrations in this standard may
not be optimum size — see Appendix for size notes.

9.1.7 Exception. Modification of these marking
requirements within the design or color principles, of
Section 9, including equivalent wording and symbols
to accommodate material, finish and construction
features shall be permitted.

9.1.8 Marking no. 00 shall be placed on all
portable ladders as the uppermost marking on the
outside of the right rail (climber facing the ladder).

9.2 Product Data Information Markings

92.1 The product data information markings in
9.2.2 shall appear on the outside of the lower left rail
(climber facing the ladder) and where possible,
approximately 4-1/2 to 6 feet from the bottom of the
ladder.

922 The following required information shall be
preceded by the word “NOTICE” in boldface and
preferably shall be in the following sequence:

(1) Ladder size.

(2) Type and duty rating.

(3) Maximum working length (if extension ladder).

(4) Highest standing level._

(5) Total length of sections (if extension ladder).

(6) Model number or name.

(7) Manufacturer or distributor name (may be logo).

(8) Manufacturing plant (if multiplant organization
may be coded).

(9) Month and year of manufacture.

(10) ANSI standard compliance.

(11) Warranty, if offered (optional).

923 Preferred Presentation. Product data
information markings shall preferably be presented
as provided by the labels/marking and instructions in
Appendix B (See Marking #23),

9.3 Specific Labeling/Marking Requirements
93.1 Stepladder

9.3.1.1 Marking #1 shall meet the general
requirements of location and positioning to avoid
damage to label/marking.

93.1.2 Marking #2 shall be located on the
top cap of stepladders.

93.1.3 Marking #3 shall be located on the first
step below the top cap when this step is 18 inches or
less from the top and may be omitied when the first
step is more than 18 inches from the top cap.

93.1.4 The placement of Markings #2 and #3
shall be such as to assure best viewing position and to
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accommodate design, construction features and
materials and finishes.

9.3.1.5 Marking #4 shall meet the general
requirenients in Section 9.1.

9.3.2 Extension and Single Section Straight
Ladders

9.3.2.1 Marking #5 and #6 shall meet the
general requirements for location.

9.3.22 Marking #6 shall be used on all
extension ladders and single section straight ladders
constructed of metal.

9.3.2.3 Markings #7 and #8 may be used
together if it is so desires.

9.3.2.4 Mark #7 shall be placed in lieu of
Marking #8, on the inside of the right rail of the fly *
section of the extension ladders, with the arrow point-
ing to the second or third rung, depending upon which
rung is 22 inches or more from the top of the fly
section, either of which locations shall be the highest
standing level.

9.3.2.5 Marking #8 shall be placed in lieu of
Marking #7 on the second rung from the top when the
second rung is 22 inches or more from the top of the
fly section or placed on the third rung from the top
when the second rung is less than 22 inches from the
top of the fly section, either of which location shall
be the highest standing level.

9.3.2.6 Marking #9 shall be permitted in lieu
of embossed letters on extension ladders not equipped
with permanent means to preclude removal.

9.3.2.7 Marking #10 shall meet the general
requirements in Section 9.1 including equivalent
wording in the text.

9.3.3 Step Stool

9.3.3.1 Markings #11 and #12 shall conform

to the general requirements in Section 9.1.
9.3.4 Trestle Ladder (Double Front Ladder)
9.3.4.1 Marking #7 shall be placed on the
inside of the right rail of the trestle ladder with the
arrow of the label/marking pointing to the second
step or rung.

9.34.2 Marking #8 shall be located on the
second step or rung from the top of the ladder.

9.3.4.3 Markings #7 and #8 may be used
together if so desired.

9.3.44 Markings #13 and #14 shall meet the
general requirements in Section 9.1.

9.3.5 Extension Trestle Ladder

9.3.5.1 When the extension section in the
trestle ladder is used, #7 and #8 shall be used as
required for single section straight fadders.

9.3.5.2 Markings #7 and #8 may be used
separately if so desired.
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9.3.5.3 Marking #15 shall meet the general

requirements in Section 9.1.
9.3.6 Platform Ladder

9.3.6.1 Marking #1 shall meet the general
requirements of location and positioning to avoid
damage to the label/marking.

9.3.6.2 Marking #2 shall be located on the top
cap or highest cross member above the platform.

9.3.6.3 Marking #3 shall be located on the step
which is the platform.

9.3.6.4 Where an electrocution hazard exists,
Marking #5 shall be located on platform ladders in
accordance with the general requirements in Section
9.1

9.3.6.5 Marking #18 shall conform to the

- general requirements in Section 9.1.

9.3.7 Combination Ladder
9.3.7.1 In the stepladder mode, Markings #1,
#2 and #3 shall meet the requirements set forth for
stepladders.
" 9.3.7.2 In the single or extension ladder mode,
Marking #5, #6, #7 and #8 shall meet the requirements

. set forth for single and extension ladders.

9.3.7.3 Marking #16 shall meet the general
requirements in Section 9.1.

9.3.7.4 Marking #17 shall meet the general
requirements in Section 9.1.

9.3.8 Articulating Ladders

9.3.8.1 Markings #4, #5, #6 and #19 shall meet
the general requirements in Section 9.1.

9.38.2 Marking #20 shall be located on the
outside of both siderails as near to the center hinge
as possible with one marking in an upside down
(inverted 180°) position and the other right side up.

Exception: Since the definition of marking allows

for stamping and embossing, a combination of stamp-
ing/embossing and color coding shall be permitted to
meet the precautionary warning intent of this marking.

9.3.8.3 Marking #21 shall be located on the
outside of both inner siderails as near to the center
hinge as possible with one marking in an upside down
(inverted 180°) position and the other right side up.

9.3.8.4 Marking #22 shall be located on the
outside of one of the siderails when the ladder isinthe
folded (storage) posmon

10. Revision of American National Standards
Referred to in This Document

When the American National Standards referred to in
this document are superseded by a revision approved
by the American National Standards Institute, Inc., the
revision shall apply.
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A d' (These Appendixes are not a part of American National Standard A14.2-1990, but are included for information
ppenaixes plrposes only.)

Appendix A

NOTE: The following are the preferred design and color principles for the primary hazard *‘DANGER"", and
*“CAUTION"’ labels/markings for the kinds of portable metal ladders cited in this standard. These labels/markings

are illustrations of typical labels/markings and are not actual recommended size. The minimum recommended size
is 2 inches x 8 inches.

CDANGER

BLACK
BACKGROUND

ol

RED OVAL WITH
WHITE LETTERS

- SAME COLOR NOTES AS OTHER DANGER

7/
BLACK LETTERS ON
WHITE BACKGROUND

YELLOW LETTERS ON
BLACK BACKGROUND

CAUTION @

+
BUACK LETTERSON
YELLOW BACKGROUND
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Appendix B

NOTE: The following are the preferred design and color principles for **SAFETY FIRST’” (safety instructions) and
**NOTICE"’ (product data information) labels/markings for the kinds of portable metal ladders cited in this standard.
These labels/markings are illustrations of typical labels/markings and are not actual recommended size. The mini-

mum recommended size is 2 inches x 8 inches.

SAFETY

FIRST |

GREEN
WHFTE LETTERS BACKGROUND

\

L)
GREEN OR BLACK LETTERS ON
WHITE BACKGROUND

Preferred Presentation of Product
Data Information Markings

The preferred presentation is not mandatory, but if it is used,
it should be used in the panel sequence illustrated in Marking
No. 23. If necessary, elements may be rearranged, as multi-
ple panels are used. However, any panel which includes the
data of panel no. 1 should be shown with the word
“NOTICE" as illustrated in Marking No. 23,

The best method would be to present the notice
and three panels as one label or marking. This method would
mean the month and year date, for economic use of
preprinted labels, would have to be entered by ink stamp for
the one-label approach. Permanent inks should be sought —
and are available — for such applications. In fact, if this in-
formation is stamped or bumed, the rest of the marking can
be a label or similarly stamped or bumed, as long as the one-
label effect is maintained.

The three panels are also designed to be divided between
panels no. 1 and 2 and panels no. 2 and 3. The notice and
panel ng. 1 should be presented as one unit either in a label
or other marking, since this product information is most criti-
cal in selecting the right ladder. Such information provides
the necessary elements of a sound purchase that allows the
user to match his needs and requirements to the capabilities
of the ladder.

Panel no. 2, if separated, may be stamped, burned,
embossed, or otherwise marked, including a label which
provides for ink stamping of month and year data. An effort
should be made to avoid the placement of other markings be-
tween panels which are separated. In fact, the information in
panel no. 2 may be placed elsewhere if it is first placed as
required by 9.2. Additonally, the optional character of panel
no. 3 may eliminate its use or incorporate its information
in either panel no. 1 or 2.

Manufacturer’s and distributor’s name may be a logo.
Manufacturing plant (if multi-plant organization) may be
coded,
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WHITE LETTERS

BLUE BACKGROUND

NOTICE

F

BLUE OR BLACK LETTERS ON
WHITE BACKGROUND

NOTICE

Ladder Size

Type and/or Duty
Rating

Maximum Working Length
(if extension Ladder)

Highest Standing Level

Total Length of Sections
{if extension Ladder)

Model Number
or Name

Manufacturer or
Distributor Name

Manufacturing Plant
{1f mutti-plant organization)

Month and Year
of Manufacture

ANSt
Standards Compliance

Warranty
If Warranty Offered

Marking Ne. 23

Preferred Notice Presentation
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FAILURE TO READ AND FOLLOW
INSTRUCTIONS ON THIS LADDER
MAY RESULT IN INJURIES OR DEATH.

MAY RESULT IN INJURIES OR DEATH.

FAILURE TO READ AND FOLLOW
INSTRUCTIONS ON THIS LADDER

FAILURE TO READ
AND FOLLOW
INSTRUCTIONS ON
THIS LADDER MAY
RESULT IN INJURIES
OR DEATH.

Marking No. 00 (A, B, C)
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CAUTION

KEEP BODY CENTERED

BETWEEN SIDE-RAILS.
DO NOT OVER-REACH.

Marking No. 2
DO NOT

ABOVE

LOCK
SPREADERS

Do Not Stand On Or
Above This St - YOU CAN

Marking No. 3

SET ALL FOUR FEET
ON FIRM LEVEL SURFAGE.

WEAR SLIP-RESISTANT SHOES

READ ADDITIONAL
INSTRUCTIONS ON LADDER -

Marking No. 1
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SAFETY

FIRST

STEPLADDER - FOR YOUR SAFETY
READ CAREFULLY

1. Select ladder of proper length to raach working height.
2, IMPORTANT: Ladders are designed to support one
person plus materials and tools not more than the

working oad on the notce sign on this ladder.

3 Select Ladders witin the folowing: .
TYPE  DUTYRATING _ WORKING LOAD
1A INDUSTRIAL-EXTRAHEAWY 300 hs.

I INDUSTRIAL-HEAVY 250 bs.

Il COMMERCIAL-MEDIUM 251,

W HOUSEHOLDIGHT MW ks,

1. ingpect upon receipt and before sach use, never cimb
a damaged, bant or broken ladder: all working parts
must ba in good working order.

2. Make sure all rivets and joints, nuts and bolts are
tight; feet, steps and rungs secure; spraaders and pail
shelf function propery.

3. Keep tadder clean, free from grease, oil, mud, snow,
wal pat and other Rippery material, Keep your shoes
clean, leather soles shouid not be used.

4, Newver make temporary repairs of damaged or missing

parts,
5. Destoy tadder i broken, wom or if exposed to fire o
P

1. DANGER! METAL CONDUCTS ELECTRICITY! Do
not let ladders of any material come in contact with ve
electrical wires.

2, Make sure tadder is fully open, spreaders sacure, pal
shet in posion.

3, Place on firm level surface with 3 secure foating. Do
not use on shippery surtaces. Do not place on boxes,
unstabie bases o7 scaffoids to gain additional height. Do
1ot place in from of door opening toward ladder.

P IMBING A
1. DO NOT USE LADDERS if you tire gasily, are subject
to faining speds, are using medicine or aicohot or are
physicaly impaited.
2. To profect children, do naot leave ladder sel-up and
unatiended.
3. Face ladder when climbing up o down; keep body
centered between side rails.
4 Maintain a firm grip. Use both hands in climbing.
5. Never cimb a ladder from the sida unless laddar is
sacured against side-wise motion.
6. Do not over reach; move ladder when needed.
7. Do not *walk" or “Jog” ladder when standing on i.
8. Do not stand, ciimb or sit on ladder top, pail shett,
braces or badk section.
9. Do not overioad, Ladders are meant for one person.
Do nol use as brace, platiom o plank.
10. Keep ladder close to work; avoid pushing or pulling
off to the side of ladders.

1. Store lacder 1n sate and dry piace,

2 Property secure and support ladder while in transit.
3. Never siore materials on ladder.

4. Keep ladder clean and free of all foreign materials.,

Marking No. 4

SET UP LADDER PROPERLY

TO REDUCE SLIP AND
OVERLOAD HAZARDS.
FOLLOW THESE
INSTRUCTIONS.

SECURE
LOCKS

75°
(approx.)

(1) PLACE TOES AGAINST BOTTOM
OF LADDER SIDERALS.

(@) STND ERECT
(3) EXTEND ARMS STRAIGHT OUT

(@) PALMS OF HANDS SHOULD TOUCH
TOP OF RUNG AT SHOULDER LEVEL

1. DO NOT OVER.-REACH.
KEEP BODY CENTERED
BETWEEN SIDERAILS

. EXTEND LADDER ONE
TO THREE FEET ABOVE

ROOF FOR ACCESS

. READ ADDITIONAL
INSTRUCTIONS
ON LADDER

Marking No. 5
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Do Not Stand On Or
Above This Rung
YOU CAN LOSE
YOUR BALANCE

CONDUCTS & ||
ELECTRICITY l

Marking No. 6 Marking No. 7

Do Not Stand On Or -
Ahove Thi Rung - YOU CAN
LOSE YOUR BALANCE

Marking No. 8

CAUTION

THIS LADDER SECTION
IS NOT DESIGNED
FOR SEPARATE USE

Marking No. 9

| frms ADDER
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SAFETY

FIRST

EXTENSION LADDER - FOR YOUR
SAFETY READ CAREFULLY

PROPER SELECTION

1, Seiact kackier of proper length 1o reach working height.

2. IMPORTANT: Ladders are dasigned 1o support ona
porson phus maleciais and 100ks not mons than the workang
10ad o tha HoRCe 3N on thig ladder.

3, Shiact Lacders within the lolowing:

TYPE DUTY RATING WORKING LOAD
A WNOUSTRIALEXTRA HEAVY 300 ks.

| INDUSTRIALHEAVY 250 1s.

I COMMERCIAL-MEDIUM 2515,

I HOUSEHOLOHIGHT 200 ke,
INSPECTION

1. Inspect upon recel and besore sach se.

2, Make surs il tvets and pownts, nuts and bots are tght,
fungs secure, barider exdension jacks and leet funciioning,
NIWW a0 rope propery attached and n

900d condioon.

3, Never ciimb 2 damaged. ben? or broken iadder.

4, Koep ledder clean. Fae from greass, o, mud. Enow, wel
PRN &0 other skiopety materit], Keep your shoes cean,
feather soles should not be uaed.

5. ke tMPOrary repaxrs of camaged of missing
m

Nevet
A working parts must ba 1 good werking o,
myhdwﬁwnn -omorﬂupomtomw

FPROPER SET-UP
1. DANGER! METAL LAIDERS CONDUCT ELECTRICITY Do
ot st ladders of any mutenal come m contact with ive
slacrcal wres.

2, Sature base when rassng axiension and naver sat up
ladder when 1 15 exlendsd.

3, Se1 sngie or exiention addet & proper 75-172
agle by bracy adoer base n distance equal o 1/4 fotat
workng length of ladder awy from base of virbcal support.
| thctance s fess tan 3 11, ptnmdmlmm
of 3. trom varecal support.

4 s«m«nmmmmummm
US@ O ick of Snow of sippery surface witoul non-skid
dovices or sacunng feet.

S. Erect kadder with micium 3 . eciencing abave roof line
of workdng surtace: §e 10p &t SUPDOM PONES.
swmmmmmmwm
o lrom e roof.

7. Do not over-sxtend - maintsin maumum overiap of
540005 Up fo 4 inckuding 35 1. - 31 oves 381 avd
nusing 481 - 411 over 48 1. - 51t

8. Place on 8 fem Suriace and a secure fooing. Do not Lse
on sippery suriaces. Do not place on boxes. unstabie dases
o scatiolds 10 gain actisonsl NG

9. Do nol place in front of door opsning toward Lacidar.

10. Whera possii Lsa sacond parson 10 hold ladder.

PROPER CLIMBING AND USE
1. DO NOT USE LADDERS # you bre sasly, are subjec! 10
1zinling spells, are using medicine or alcohol or are

2. To proteci chikren, do not leave Iadder sst-up and
unaiiended.

3. Sacurely engage ladter locks betore cmbng. Check that

10 and botom ands of ladder rails are ey Supponed,

4. Face Iaddar when climbing up or down; ke2p body

comeced batwosn 58 s,

5. Waincain 2 frm grip. Use both hands in chmbing.

6. 00 ot ¢imb onio & iadder from the side uniees Ladder is

mmmmamm«nw
10 ot

7. Do not stand closar % 10 100 han 3 1L Srom 1he 10, naver
climb above tiw Jop suppod.

8. Do not us taddet m high winds.

9, Never use tadder &3 2 platiorm, plank of holsl. Never 3¢
lacider on a scathoid, Do not overioad. Lacders are meant for

one parson,

10. Koap ladder ciose ¥ work; avoid pushing o pulling oft i
$ide of tadoet.

11. Never drop of apply an impact joad 10 lacder.

12. Do not ‘walk" or “shit Indder while rtanding on it

1. Hang ladder on racks in dry plece of vrvels of 6 heetfor
2. Properly secure and suppoet kaddes whits in Fanst.

3. Never siors malenals on tacde:.
4. Koop Indcer clean 31! iree of 3l Koreig makeciels.

KEEP BODY CENTERED
BETWEEN SIDE RAILS
DO NOT OVER-REACH.

LOCK
SPREADERS

AMERICAN NATIONAL STANDARD A14.2-1990

SAFETY
FIRST

STEP STOOL - FOR YOUR SAFETY READ
CAREFULLY

INSPECTI
1. Inspect upon receipt and before each use, never climb
a damaged, bent o¢ broken step stool, all woring parts
must be in good working order.
2. Make sure all rivets and yoints, nuts and boits ara fight,
steps and rungs sacure, spreaders function property.
3. Keep step stool claan, free from grease, oil, mud,
show, wet paint and other sippery matenal. Keep your
shoes clean, leather soles shoukd nof be used.
4. Never maks temporary repairs of damaged or missing

parts.
5, Destroy step stoot if broken, wom or if exposed 1o fire
or chemmical cormosion.

P

PROPER SET-UP
1. DANGER! METAL STEP STOOLS CONDUCT
ELECTRICITY! Do not tet step stools of any material
come in contact with live electrical wires.
2. Make sure step stool is fully open and spreaders

secure.
3. Place on a firm surlace and a secure foating. Da not
use on slippery surfaces. Do not place on boxes,
unstable bases or scatioids o gain addiional height. Da
not place in front of door opening toward Ladder.

IN
1. DO NOT USE STEP STOOLS if you tre easily, are
subject fo {ainting spoils using medicine or aicohal ar
are physically impai
2. To protect ehlldren do not leave ladder set up and
unattended.
3. Face step stoo! when climbing up or down. Keep body
cantered between side rails.
4. Do not over reach, move step stool when needed.
5. Do not ‘walk® or “jog" ladder when standing on it
6. Do not overioad. Step stools are meant for one person.
Do not use as a brace, platiorm or plank.
7. Keep step stoo! close to work; avoid pushing or puling
off 10 side of step stools.

Marking No. 10

SET ALL FOUR FEET
ON FIRM LEVEL SURFACE , SDOPER CARE AND STORA
WEAR SLIP-RESISTANT SHOES %m sace ;ri\:s supon sop sltod whi in ranst
READ ADDITIONAL - Keep agdorceanand o f foreign materils.
INSTRUCTIONS ON LADDER

Marking No. 11 Marking No. 12
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SAFETY

FIRST

TRESTLE LADDER - FOR YOUR SAFETY
READ CAREFULLY

CAUTION

1. Salact kadder of proper iengift 10 ach working heigit.
2. IMPORTANT: Ladders are designed o support one

KEEP BODY CENTERED person pis maderials and 100iS ot mare than the working
BETWEEN SIDERAILS gﬂ&mﬁwsw
DONOT OVER-REACH folowing:

TYPE DUTYRATNG  WORKINGLOAD
A INDUSTRIAL-EXTRAHEAVY  300ks.
I INDUSTRIAL-HEAVY 250 bs.
I COMMERCIAL-MEDIUM 25ks.
il HOUSEHOLD-UGHT 200bs.

1. Inspect upon receipt and before sach uss, fever dimb 2

damaged, bent or broken tadder, al working parts must be

ingood orger.

2. Maka sure all rvets and joints, nuts and bolks e Sght,

Siaps and nngs secure, spraaders funclion propery.

3. Keep larider clean, free from grease, o, mud, snow, wet

paint and other sippery maerial. Keep your shoes clean,

lnather soles should not be used, .

4. Never make temporasy repairs ol damaged o missing pars.

8. mmlhdm.muimedbhu
chemical corrosion.

PROPER SET-UP
1. DANGER! METAL LADDERS CONDUCT ELECTRICITY.
Do nol el iacders of any masial come in contact with ive
alﬂw_‘:uu fully open and spreaders
e (] secure.
3 anlimnmwammmmu

P IN
1. DONOT USE LADDERS i you re easiy, are subject ©
tainting spelis, are using medicing or alcohol or are

mpsired.
2. To protect chidren, do not leave kadder set up and
unalended.

3. Face ladder when climbing up or down; keap body
ceniorsd botween side rals.

4 Maintain a frm grip. isé bokh hands n cimbing.
5 Never climb 12008 from the side unless ladder is
secured against sde-wise MOKGH
6. D0 Pt over reach, move kier whan noeded.
7.D0 not"walk® or g cker whe saning o L
o {E R vy
soss et
0 5ide ol ader.
SET ALL FOUR FEET
ON FIRM LEVEL SURFACE ;mmm -
DO NOT EXCEED WORKING 3 Seareplrk o ikier beiowoachuse.
LOAD PER SIDE ' ;;s:::.;-mmw
WEAR SLIP-RESISTANT SHOES , EEOCERCARE ANL
READ ADDITIONAL 2 Py e Sppanitr i n s
INSTRUCTIONS ON LADDER 4, Kaep lacder clean and ¥we of s fonign mateiks.
Marking No. 13
Marking No. 14
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SAFETY

FIRST

EXTENSION TRESTLE LADDER - FOR

use on stippery surfaces. Do not place on boxes,

USE IF WORKING NEAR ELECTRICAL CURRENT.
USE HEMP GUY LINES INSTEAD.

3. Face lacder when cimbing up or down; keep body
cantersd between soe rads.

4. Ma:nian 2 m grip. Usa both hands in clnbing.

5. Never chimb ladder from the side uniess ladder 5
& Do not over rsach, move tadder whan needed.

7. Do nol ‘wak” or “Jog” badder when sianding on 2,

4. Koop kadder clean and iree of all forsgn makenals.

Marking No. 15

SAFETY

FIRST

COMBINATION LADDER - FOR YOUR
YOUR SAFETY READ CAREFULLY bl MY
e S i BT
2 MPORTANT: Ladders ars desirad 0 suppor ore 2 WPORTANT: Lacdert oo designed ko sugport cne

parson plus MAteGials and tools per side on 2-man

fainting speits, are using medicine or akcahol of are

unstable scatiolds to gain additiona! he physcaly o
Bouc e B o e g o 2. To protectchieen, do o lexve iadder setup ang
4. Aways attach quy ines to insure stabiity before ““F o, . K

0000 5o O posiG plank, See 3 mldaer"_n:l;m:mwam. eap body
cther fabels for guy line ‘mstrucions. IMPORTANT! 4, basntasn 2 o prip. Uss both havs in clmbng.
STEEL CABLE CONDUCTS ELECTRICTTY. DO NOT 5. Do not over reach. move ladder whan needed.

6. Do nol “wak" or "Jpg” tarkder whan standng on A,

7. Do not overdad. Do not uss as 2 brace, platior or plank
8. Kesp ladder ciose 10 work: Zvod pshing or puling ot 0
the sie of fadders.

1. DO NOT USE LADDERS i you tue easity, are AS A STEPLADDER

subject to Iamlmq spells are using medicing or 1. Maka sure Ladder

ool o 06 e sure 6 fully open, spreaders seare, pal
2, To protect children, wmmmmmm 2. Do ot siand, cimb or 4 on pa shef, braces or back
unatiendad. sechon, of taghes than 2nd step krom {adder fop.,

1. ¢ sngle or exensin Laddde 31 proper angle (7512
degress) by placng tadder bass 3 Aestanca equal 10 14 0l
workung langth of tacder away from base of vorscal

It destance 1S less than 3 1., place base of kadder a Mewnum
of 1. from warbcal supporl.

2. Do ok stand cSoser 10 1 100 1han 3 . from the kg

6. Do nof stand, cimb o 5t on braces oc Ladder top Never climb above e support point.
when used without extension porbon.
9. Da ot owertoad. Do 1ot use s 2 brace, piaiom ox AS AN EXTENSION LADDER
plank. kg 1. mwmwtunwld.mb/w
10. ladder close 10 work; #void pushang or puli o
w\mum. 2. Securety sryyage tacer locks bsiora cming. Check that
11, D0 ot uss i adder in igh wids of sioms. op oo encs o e ks e ey pporie
- 1. Storg iadder n sale and dry place.
1. Sore ladder i srie anddryplace. 2. Property sacure and support adder whid i Wanei.
2. Propety secure and suppon kadder while in transit. 2, Never siore masens on ledder
3. Neves store matevials on ladder. 4. Ksg ladder clean and free of af Koregr masenals.

Marking No. 16

parson plus malerials and 100is nol more than the '
g e nn s mga«w#m%':: MANUFACTURER'S
folowing: o SN on s
TPE  DUTYRATHG  WORKNG S S e o INSTRUCTIONS
I wousruLETRABEAY 208 N NOUSTIAL BT AT 30 be AND/OR GRAPHICS
| INDUSTRIAL-HEAVY 250 ks 1 INOUSTRIAL HEAVY 250 bs. DEP[CTING
I COMMERCIALMEDIM 25k ¥ COMMERCAL-MEDIUM 25ks.
W HOUSEHOLDUIGHT 200, W HOUSEHOLO-UIGHT 20ks. LOCKING
INSPECTION MECHANISMS
1. inspect upon receipt and beore aach use, never ‘W;‘“m'mm:::-ﬁm ; S
cimb 3 damaged, bent or troken ledder, Bl working M"""mw
pars must be in good workny order. 2. ke suee b fvels and joins, russ and boks are S,
2. Mak sure A rivets and joints, nuts and bols are u,mgmhmmmw“
i 3
hghl.n.apsmdrumsm.smm function ﬁmummmmm
L e ot
cloan. Isather 300 shovid nok be used. .
4. Never make tomporaty tepairs of damaged of imﬂ,ﬁ'm‘m"dwhi‘"
Misting perts.
sn-wwwwiwm wom or § exposed 1o e
; ;«muﬂananma
P e vt e vl . Donct MANUFACTURER'S
1. DANGER! METAL LADDERS CONDUCT 2 :;uy oy u:':‘"m
:‘Ema”"?‘ﬂ:““mm b o sk g, o . D ot e GRAPHICS
2. Make surs agder i tully open and spreaders fortotdox g ’ SHOWING
Sectwe. PROPER CLIMBING AND USE
3. Piace on @ firm surface and @ secure footing. Do not 1. DO NOT USE LADDERS 1 you bre easiy, are subject 1o USES/POSIHONS

Marking No. 17
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SAFETY

FIRST

PLATFORM LADDER - FOR YOUR
SAFETY READ CAREFULLY

PROPER Tl

1. Selact ladder of wmmng
2. MPORTANT: wrsw b
person plus materials and toois not more than the
womm Toad on the notice sign on this Ladder.

3 Selact ladders within the following:
TYPE DUTY RATING WORKING LOAD
1A INOUSTRIAL-EXTRAHEAVY 300 bs.
t INDUSTRIAL-HEAVY 250 1bs.
I COMMERCIAL-MEDIUM 2251bs.
il HOUSEHOLD-LIGHT 200 bs.

INSPECTION

1. Inspect upan receipt and before each use, navar
climb a damagad, bant or broken ladder, all werking
pants must be in good working order.

2. Make sura all nvels and joints, nuts and botts are
tight, feet. steps and rungs securs. spreaders functio

3 Koepladderdsm froe ffom grease, oil, mud, snew,
wet paint and cther Sippety material. Keep your shoes
claan. leather soles shouid not be used.

4. Never make temporary repairs of damaged or missing

g.atoistmymﬂm.mwﬂmedromm
chemical corrosion,

PROPER SET-UP
1. DANGER! METAL LADDERS CONDUCT ELECTRICITY.
Do not let ladders of any matesial come in Sontact with

use on sluppery surlaces. Do noy place on boxes
bases or scaffolds to gain addiional height. Do
not place in front of door opening toward ladder.

cimbing.
HE i e
PROPER NG AN

1. 00 NOT LISE LADDERS if you tre easily, are sutject
to fainting speks, are ysing medicine or aicohol or are

oprmm do not leave ladder set up and

e
g3
i
=
]

2

3 “Jog™ ladder when standing on
, Do not stand, dunbofsnonbtaoesorlaweflop
exinsion

i
]
g

322

£§ :

| §§
|
g
H
L

P
§
%
¥

Marking No. 18

CAUTION

DO NOT OVER-REACH THE LOCKING MECHANISM
KEEP BODY CENTERED MUST BE ENGAGED BEFORE
BETWEEN SIDERAILS USING LADDER
9 l MANUFACTURER'S
INSTRUCTIONS
FOR USE
LOcK DO NOT
ALL
i STAND HINGE OPERATION
l MANUFACTURER'S
GRAPHIC :
DRAWING
LOCKED
MANUFACTURER'S
GRAPHIC
DRAWING
UNLOCKED
\< . ADDITONAL
, INSTRUCTIONS FOR
PROPER CARE AND USE
OF THE LOCK/HINGE
ON PN BVEL SURFAGE MECHANISM ACCORDING
: TO TYPE EACH
WEAR SLIP-RESISTANT SHOES . MANUFACTURER
READ ADDITIONAL EMPLOYS IN THE LADDER.
INSTRUCTIO_NS ON LADDER
Marking No. 19 Marking No. 20
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COANGER)

* USE LADDERS ONLY
IN POSITIONS SHOWN

USE IN ANOTHER POSITION
MAY RESULT IN DEATH
OR SERIOUS INJURY

OVERHANG

A

SHORT STEP LADDER

DOUBLE LADDER

ADDITIONAL POSITIONS
MAY BE ADDED ACCORDING
TO THE CAPABILITIES OF
EACH PRODUCT THAT MEET
APPLICABLE TEST
PROTOCOLS AND
SPECIFICATIONS OF
THIS STANDARD

SAFETY

FIRST

ARTICULATED LADDER - FOR YOUR
SAFETY LLY

|
i
i
8
L

-y s Satorigls 3nd 1ok o ‘poRong not
3 Selec bt win e chowwy.

TYPE DUTY RATING WORKING
LOAD

1A INDUSTRIAL-EXTRAHEAVY 300 be

! INDUSTRIAL-HEAVY 250k,

1 COMMERCIAL-MEDIUM 25,

¥ HOUSEHOLD-UGHT 200ke.
\.me— never climd &
desnagged, but or brakan lackier, alt workng paris must be n
Qood v o

2 Make wow o rvsts 3nd s, s and bolts are ight. eet,
shups ardd s ascire, 3 g ncion properly.

3 Kaep leckler ciown, e bom prease, o, mud, snow, wel part
ummm«-ummu—v.u-m
shoukd nol be

4. Ny

LD.whﬂﬁbunmﬂ-ouhua-d
conemn,

1. DAMGER! METAL LADDERS CONDUCT ELECTRICITY. Do nol
ot fackders of ary maleriad cone 1 centact weh fve slecircal

.

2 e o wih light mechee ol TRI-

Rm- mmw?hmw-ﬂ
e

mow e,
smumumumuimw
e tange locks or aliempl (o reposon finges while woriang on

e ki,

ammhﬂwn;mmmmum

siippery surieces. Do sot plece on bomes, urstable beses or on

ﬂnpmmmmmnmum
o iacier,

openng
7. Whewe posssie. ue second person  hokd e,
8. Set angie or extension inckder &t prope (75-1/2 dagree) angle
placmg lacider base & datance squal 1 14 total workng
{ongh of lackier swey rom base of verscal sippor.

fuckder wilh rvemeum 3 R axtercing above ool ine o
n\quhnwlumm

L
g

1. DO HOT USE LADOERS i you tre easiy, are subpct o
apulls, e usng medcne o alcohol or e physcally

i:

i'E"
25

Sads-wepe rooNOn, Or Sl irom one tacder 10 another.
8. Do not szand coter 10 e 10p han 3 B fom the 1p. Neves
chmb sbove it 10p SUpoort pomd
9. Do riot uzse leicher w1 Pagh wends,
10 mnnmmmmmmm
standing on the!
. mwmmmym Obstacies i hinge wil
desroy 5

12 hm.mmnmmm“m

xane!

13,muwm.mwumm

14. Do nat “walk” or Tj0g” iacider whivt standing on ¢,

15. Do ot oventond

16 Koep imider close i work: svox] pusheng or puling ot & the
st ok ladders

1. Mmmdwwmmmwu

zﬁnhﬂﬂn& and ciry place.
ammmnmduwm
4. Lubrcale suchursen of hrges ey

NOTICE

Ladder Size

Type and/or Duty
Rating

Maximum Working Length
(It extension Ladder)

Highest Standing Level

Total Length of Sections
(If extension Ladder)

Model Number
or Name

Manufacturer or
Distributor Name

Manufacturing Plant
(1f multi-plant organization)

Month and Year
of Manutacture

ANSI
Standards Compliance

Warranty
It Warranty Offered

Marking No. 21

Marking No. 22

Marking No. 23

Illustrations courtesy of
Holly Label Co.
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Appendix C - Data Gathering Forms

The following data gathering forms were developed
by the Al4 Testing task Force to obtain meaningful
information for validating and revalidating the ladder
standard requirements. Having used the forms with
remarkable success, the A14 Committee wished to
share the beneficial results produced by the forms
with the users of the ladders.

The ladder use survey basically provides a profile of
ladder user habits, so that incorrect practices can be
corrected by self instruction or be addressed in more
formal training efforts. The second form, the bi-level
injury report, is used to determine from the fall victim

70
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the various factors surrounding the injury. These
forms can be used separately or together, since the
survey questionnaire identifies fall victims for later
investigation.

These forms may be regarded merely as a starting
point or framework, Modification of the basic forms
1o provide information more pertinent to a particular
operation is also suggested. They are offered not

only to assist in injury investigation, but to stimulate
spin-offs or other, better investigative forms and tools
to learn more about the causes of ladder injuries.
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LADDER USE SURVEY

o~ ' weight
\ 1 live in a{n) apartment one story —_ height
R condominium two stories —age
home more than two stories L sex
1. | use ladders: -
once a week or more once a month seldom
. 2. What types of ladders do you own?
Wooden: Metal:
Stepladder: size age size age
Extension ladder: size age size age
Combination ladder: size age size age

10.

. What ladder accessories do you own?

top stand-off

bottom leveler

ladder jacks and extension planks
Other, please list:

none

Are any of your ladders damaged?
yes, please describe:

no
Have you used the damaged ladder?
usually occasionally never

. Have you ever used a ladder with supports to make it taller or level?

yes, to make it taller

How often? usually accasionally
yes, to make it level

How often? usually occasionally
yes, on soft ground
no

. Have you used a metal ladder when doing live electrical work 6r near exposed wiring?

usually occasionally never

. Have you USED a ladder horizontally or in anather position for other than climbing?

yes, please explain:

no

. Have you ever read the instructions on the label of your ladder(s)?

yes
no
doesn’t have a label

. Have you ever falien from a ladder?

yes, an extension ladder
yes, a stepladder:
yes, a combination ladder:
no

indoors outdoors

indoors outdoors

Do you use a ladder in your occupation?
yes, an extension ladder

yes, 3 stepladder

no

APPENDIX C
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1.

12.

13.

14.

M Tl LIYWe D eem UTETTLOM UJJQNac U349 Bl

STEPLADDER

Have you climbed the back of a stepladder?

usually occasionally never

Have you stood on the bucket shelf of a stepladder?
usually beceasionally never

Have you used a CLOSED stepladder by leaning it
against a wall?

usually occasionally never
Have you stood on these positions of a stepladder?
position 1: to stand on
to climb higher
position 2: to stand on

to climb higher
neither position

EXTENSION LADDER

15. How do you position an extension ladder?

JaN

Other position, please sketch:

16.

17.

Do you position an extension ladder:
by myself '
with help

How many feet (D) from the wall would you place
this extension ladder?

72

20"
—H [ ] D
3 feet _ 6 feet
4 feet 7 feet
—  b5feet 8 feet
do not know

18.

19.

20.

Have you used an extension ladder to climb on the
roof?

yes

no

If yes, does it extend beyond the roof eaves a dis-
tance of “D"?

less than 1 foot

1 foot

2 feet

3 feet

more than 3 feet

B
—

Dq you use a rope to extend the top section of _
your ladder? ’
usually

occasionally never

Do you have difficulty in extending your ladder?
yes, 100 heavy

yes, locks malfunction

no

{continued)



21.

22,

23.

Do you tie the top of an éxtension ladder to pre-
vent movament?

usually never

occasionally

Do you block or tie the bottom of an extension
{adder to prevent movement?

usually occasionally never

Do you stand on the top rung of an extension
ladder?
never

usually occasionally

24,

S OTed AT e lTUL WY e UICT83U UIIONIS | I

APPENDIX C

Do you usually move an extended ladder along a
wall by:

sliding it to the slide

standing it vertically and moving extended
iadder

closing extension and then moving ladder

How do you store an extension ladder?
floor
hang, please explain:
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APPENDIX C

* BI-LEVEL FALL VICTIM REPORT

This questionnaire is in five parts:
A. Personal conditions at time of ladder fall
B. Identification of ladder involved in fall
C. Conditions of site where fall occurred
D. Activity of climber at time of fall
E. Condition of ladder before and after fall

Part A — Personal Conditions at Time of Ladder Fail
1. Personal data at time of fall:

Sex: Male Female Age Date of fali
Weight Height Right handed Left handed
Education: Grade school High School College
Occupation: Office Farmer Service
Trade/Craft Household/Retired
2. Physical limitations before fall:
None Sick Using medication

Handicapped (trick knee, eyeglasses, foot or back probiems, etc; explain)
3. How long were you using ladder when the fall occurred?

L) 5N

0-1 hours 2-4 hours 5-8 hours 9-10 hours 11 or more hours
4. Type of injury from fall:
Sprain Fracture Cuts Bruises None
5. Part of body injured:
Head/Neck Back Trunk, Hand/Arm Leg Foot/Ankle
Part B — ldentification of Ladder Involved in Faft
1. Material of which ladder was made:
Wood Metal Fiberglass
2. Type of Jadder used:
Stepstool Stepladder Extension Straight Combination
A= feet B= feet C= feet D= feet Indicate if used as

A !
B
3. Estimate amount of time Jadder was normally used in a 12-month period:

1-5 hours 6~12 hours 13-20 hours 21-30 hours
—e-31-40 hours _____40-80 hours More:

74

stepladder or exten-
sion ladder and fill
in appropriate di-
mension at left:
Stepladder
Extension

(continued)
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Part C — Conditions of Site Where Fall Occurred:
1. Location of site:

Inside Qutside
2. Weather (if applicable):
Dry Windy Rain Snow cover Clear
3. Ladder base support (can be more than one characteristic):
Soil Grass In shrubs Gravel
Concrete .. Blacktop Tile Wood
Other (explain):
4, Condition of base:
Yes No
Level
Uneven
Slippery
Hard
Soft
§. Condition at top support (extension tadder only):
Gutter Tree Attic or loft
Wall: Wood Metal Brick
Other:
Part D — Activity of Climber at Time of Fall
1. What were you doing?
Painting Cleaning Pruning Storing
Working on: Roof Wall Gutter
Other:
2. Height of work area (ceiling, shelf, window, tree branch, etc}: _ feet

3a. Stepladder:

When fall occurred | was:

Climbing down

. Climbing up

Standing

Reaching up

Reaching to the side

Coming down to A from above
Going up from A to above

Location
on ladder.

LU

Stepladder closed, leaning against:
Wall

Tree

Other

APPENDIX C

{continued)
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3b. Extension ladder:

When fall occurred | was:
Climbing down
—Climbing up
Standing

Reaching up
Reaching up the side
Coming off roof
Going on roof

Location
on ladder:

OMMOOWm>»

T

Extension ladder used as straight {adder:

Taken apart
Fully clqsed

4. What appeared to happen at the time
Lost balance

- Missed a step or rung

Ladder tipped

——— Ladder slipped at top

—— Ladder slipped at bottom

: Personal assessment of the fall:

Was using the right ladder for the job
Piaced the ladder correctly

Read labels and other literature
Personal condition was a factor

76
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DISTANCE
ABOVE ~
SUPPORT
FT
TOP SUPPORT

VERLAP
FT

TOWALL
GROUND

of the fall?

Step or rung broke
— Ladder collapsed
— Electric shock
____ Extension lock failed
— . Wind blown

Yes No

{continued)
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APPENDIXC
2. identification of gxtension of straight {adder damage {or éombinaiion {adder when used as extension ladder}:
Place the following identification marks on sketch next 10 appropriate part: ‘
{A} Bent: {B) Broker; {C) Missing: DY Malfunctioning
{1} Before fall: (2} After fall ' _
For example, it the left foot was missing {C) pefore the fatl {1}, mark it “C1.”
END CAP
g in OR 12 in END smcmet M A
/S!DE RAIL
FLY OR TOP ——* :
SECTION . — WEB
FLA ——t
LANGE BASE
SECTION
. CENTER SWIVEL
PULLEY
ROPE
/ RUNGS
(FLAT OR ROUND)
ih
'
LOCKS |
A
L4
i
x |
PLASTIC RAIL—
CLOSURES o ;1
6in OR 12 in END
FOOT H
ASSEMBLY——un ] f SPACING
cl
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