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DECLARATION UNDER 37 CLELR. §1.132 

Mail Stop Amendment 

Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 

I, David Smith, declare that: 

1, { hold a Master’s of Science in Mechanical Engineering from Brigham 

Young University, Provo, Utah an MBA with an emphasis in product development from 

the Marriott School of Management at BYU, Provo, and a Bachelor of Science Degree in 

Mechanical Engineering from Brigham Young University Idaho, Rexburg, Idaho. 

2. Tam a licensed professional engineer (P.E.) in the states of Utah and Idaho. 

lam a Certified Safety Professional (CSP) in comprehensive practice. Iam listed as an 

inventor on seven US Patents, with other patents pending. I started working at Alpine 

Engineering & Design, Inc., a mechanical engineering consulting firm, as an intern in 

2006 and have worked my way through positions of increasing responsibility to my 

current position of President. 
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3. Over the past 18 years as an engineer, | have consulted on the design of 

hundreds of products and equipment ranging from coffee makes and blenders to exercise 

equipment to garbage trucks. Many of the products [ have consulted on incorporate 

hinges. In my work I have also been directly responsible for engineering decistons 

relating to work-at-height equipment including fixed ladders, portable ladders, mobile 

stair cases, scaffolding, fall protection equipment and man lifts. 

4. fam familiar with the disclosure, subject matter, and currently pending 

claims of US. Patent Application 18/490,715 ( “the “715 Application”). 

5. l have reviewed the examiner’s rejection based on U.S. Patent Application 

Publication No. 2003/0037412 to Lee (the Lee reference’) and U.S. Patent No. 

11,191,373 to Ng (the Neg reference”), and disagree that the disclosures of these two 

references render the invention obvious for a number of reasons. 

6. First, itis my opinion that the Ng reference is non-analogous art to the field 

of the claims of the “715 Application. The Ng reference relates to brackets for hanging 

pictures, while the present invention relates to ladders. Tt is my understanding that a 

reference can be shown to be analogous art based on two separate tests. The first test is 

whether the reference is from the same field of endeavor. Here, the primary focus is on 

what the references disclose. It is my opinion that the Lee reference is from the same 

field of endeavor as the claims, as it discloses a hinge for collapsible ladders. However, 

the Ng reference relates to a mounting device for hanging articles on a wall. The 

disclosure of Ng is not related to ladders and is in fact a completely separate field of 

endeavor. As an expert inthe field, I would not consider picture hanging devices as bein Ue)
 

2 f 

in the same field of endeavor as ladders because ladders are not conventionally used as 
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picture hanging devices, and picture hanging devices are not conventionally part of 

ladders. 

7. The second test for non-analogous artis whether the reference is reasonably 

pertinent to the problem being solved. A mechanical engineer facing the problem of 

storing and supporting tools while on a ladder would have many known ways of hanging 

tools that would be pertinent to address the problem, such as ladder top caps, trays, tool 

belts, and similar devices common to ladders and tool users. However, the task of 

hanging pictures and any problems associated with hanging pictures are far removed from 

the problem of storing and supporting tools. Pictures are typically hung indoors in a 

controlled environment. Ladders are commonly used and stored outdoors and need to be 

designed with materials and components that are non-corrosive and capable of 

withstanding the elements. Further, pictures are hung against a wall. When a picture is 

hung from its top back side, a torque or moment is generated due to the force of gravity 

acting on the center of gravity of the picture. The picture therefore contacts the wall at 

the bottom to counteract the torque allowing the picture to hang flat against the wall. By 

comparison, ladders typically have an empty space under the hinge when set up and 

cannot support the bottom of whatever is being hung. Thus, to a skilled mechanical 

engineer, an object hanging from the ladder hinge will not hang appropriately if it hangs 

atall. Accordingly, a picture hanging bracket of Ng would not be pertinent to the problem 

of supporting objects while on a ladder or at a ladder hinge because there would be no 

lateral (e.g., wall) support for a picture below the hinge. The expected result of adding 

an Ng bracket to the hinge would be an article that slips and rotates off of the bracket due 

to lacking lateral support below the bracket. 
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8. Further, the Ng disclosure, and the bracket in particular, are not pertinent 

to the problem that would be faced by a mechanical engineer tasked to support tools at 

the top of a ladder. Tools are repeatedly bung and removed from top caps, trays, and tool 

belts. Picture frames and articles that would be supported by the Ng bracket are hung 

and left in the hanging position rather than being hung and rehung multiple times a day. 

Because of this, ANSI-ASC Al4.2, which is a satety standard for ladders that would be 

followed by a skilled mechanical engineer, requires testing a minimum of 6,000 cycles 

for components of a ladder. See Appendix A at §7.4.2. For all of these reasons, a person 

having ordinary skill in the art (POSITA”) would not turn to Ng (or any other picture 

hanger designs) to try and solve the problem of how to safely and securely hang tools on 

a ladder while the ladder is in use. For these reasons, based on my professional 

experience, the only way one would consider the teachings of the Ng reference as being 

obvious to use to obtain the pending claims would be by using hindsight rooted in already 

knowing the purpose and features of the claimed invention. 

9. Additionally, even if the Ng reference was analogous art to the Lee 

reference, it is my opinion that it would not have been obvious to combine the Lee and 

Neg references to arrive at the invention claimed in the °715 application. In the Office 

Action, the Examiner contends that it would be obvious for a person having ordinary skill 

in the art to have a hanging bracket such as the one taught by Ng because it “would be 

useful to a worker on a ladder.” Final Office Action dated 25 March 2024 at p. 12. 

Respectfully, the Examiner’s opinion is not supported by the cited references and would 

not be obvious to a person having ordinary skill in the art lacking the Examiner’s 

hindsight bias. 
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iG. First, ladder hinges, including the hinges of Lee, are not intended to be 

weight bearing members, unlike other parts such as rails or rungs. Modifying a handle 

or button for a hinge requires a clear motivation to do so because it affects both the safety 

and functionality of the hinge and ladder overall. Persons having ordinary skill in the art 

of ladders would not generally design hinges to bear surplus or irregular loads, particularly 

those that would induce bending in the hinge components since doing so would affect safety and 

functionality of the hinge. Tools have various weights and sizes, so they would induce surplus or 

irregular loads to the hinge components and would need to be specifically designed around and 

tested for. Additionally, because hinge components such as the Lee handles are positioned far 

offset from the center of mass of the ladder, the weight of hanging tools would risk tilting or tipping 

the ladder. Thus, it would not be obvious to design hinge components to support potentially heavy 

hanging objects such as tools. For these reasons, in my opinion, there is no motivation or 

suggestion in Lee (or in the art in general at the time the °715 application was submitted) for the 

Lee handles to become weight bearing (¢.g., tool bearing) members. Without a reason to 

make them weight-bearing, there would be no reason to refer to the Ng bracket at all. 

ll. Even if there were a motivation to combine Lee with the teachings of Ng, 

simply putting the bracket onto the hinge would violate basic engineering safety 

principles which a POSITA would understand. Design for safety is critical in the design 

and development of ladders. Ladders are consistently on OSHA’s Top 10 Most 

Frequently Cited Standards, as shown, for example, in the appended top 10 lists for the 

periods of October 2021 to September 2022 and October 2022 to September 2023, which 

reflect the circumstances surrounding the filing of the current application. See 

Appendices B and C. Even the Lee disclosure is directed to improving the safety of the 
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ladder: “As described above, the hinge for the collapsible ladders having a safety 

structure according to the present invention... keep an operator safe during use of the 

fadder.” Lee at para. [0024]. Thus, to add a bracket for hanging tools to the hinge would 

require significant structural design considerations and would need to be evaluated and 

tested. The standard in ANSI-ASC Al4.2 covers articulating ladders and is particularly 

directed toe “provide reasonable safety for life limb and property.” Appendix A at §1.2. 

The standard further specifies that “design verification tests shall be conducted during 

the intttal evaluation of a specific product design and thereafter whenever there is a 

change in the design, method of manufacture, or material.” /d. at 87.1.5. H would be 

critical to provide a load rating for the new bracket. An overloaded bracket could fail, 

allowing tools to fall and impacting and injuring those below the ladder. An engineer 

having ordinary skill in the art would understand the importance of verification tests for 

design changes or modifications: and ensuring weight bearing members, particularly 

elevated weight bearing members are designed to hold a specified amount of weight. In 

contrast, a picture hanging bracket such as one from Ng would be under no such stringent 

requirements. A POSITA therefore would not have any motivation to turn to Ng to find 

load bearing brackets of the kind that could properly be used on an articulating ladder. 

12. Further, an engineer would know that the added bracket would need to be 

sufficiently large to hold tools. A skilled person viewing the apparent width of the outer 

circular surface of the press part 508 of Lee would not find the press part $08 conductive 

to adding a bracket of sufficient size for holding tools. The hinge of Lee appears to be 

sized for a normal ladder, even if the patent drawings are not necessarily to scale. An 

engineer would not have found it obvious to add an Ng-style bracket to the outer surface 

487Z-5806-2024\1

6 of 96 PGR2026-00044
TRICAM EX1018



App. No. 18/490,715 Docket No. P298048U803 5063 18-576 

of the press part 508 as the outer surface is too small (probably about 1.5-2.0 inches 

across). A bracket attached to such a small surface would not be obvious to use for 

holding a variety of tools, particularly since Ng shows that about half of the width Ng 

bracket is taken up by the portions (30, 40) through which the fasteners attach the bracket 

to a picture frame, thereby making any hanging opening (beneath center portion 20) very 

small and not obviously suited for supporting normal tools. An engineer would first have 

to decide to change the Lee reference before deciding that the bracket of Ng could be 

added to it, and I do not see any reason an engineer would have done so. 

13. Modifying the press part 508 of the hinge of Lee to be larger (e.@., to 

accommodate a larger Ng bracket and therefore to support larger tools) would also not 

have been obvious. Doing so would introduce additional forces/moments on the press 

part 508 and the hinge itself, which would result in increased stress on the shaft of the 

handle G.e., a longer moment arm between the edge of the press part and the shaft) and 

would require significant effort to redesign and re-verify compliance with the ladder- 

related safety and manufacturing standards. As an example, ANSI-ASC Al4 2 states “a 

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.” 

Appendix A at §6.1.9 (emphasis added}. Modifying the press part 508 by making it larger 

(2.2., to accommodate a useful Ng bracket 50} would decrease the strength of the locking 

device (press axle 500 and locking device 580 to which it is attached) and would require 

significant analysis and testing for verification of compliance with the ANSI-ASC Al4.2 

standard. 

14. For at least the above reasons, an engineer or ladder designer would not 

487Z-5806-2024\1

7 of 96 PGR2026-00044
TRICAM EX1018



App. No. 18/490,715 Docket No. P298048U803 5063 18-576 

have been motivated to combine the Lee reference with the Ng reference. 

15. Additionally, articulating ladders and picture frames with mounting 

brackets have both existed for many decades before the 7715 application was filed. Ifthe 

combination were indeed obvious, and there were teachings, suggestions, or motivations 

to combine the teachings of Lee and Ng, it stands to reason that the combination would 

have been made ages ago. As an expert in the field, I do not see anything in the cited 

references or in the knowledge of a POSITA at the relevant time that would have provided 

a design-based or market-based reason for a POSITA to modify Lee based on the 

teachings of Ng to obtain the ladder of the claims of the ‘715 application. Instead, I can 

only see the combination of these parts as a reconstruction of applied invention motivated 

by hindsight. 

i6. i further declare that aif statements made herein of my own knowledge are 

true and that all statements made on information and belief are believed to be true; and 

further that these statements were made with the knowledge that willful false statements 

and the like so made are punishable by fine or imprisonment or both under section 1001 

of Title 18 of the United States Code, and that such willful false statements may 

jeopardize the validity of the above-referenced application or any patent issuing thereon. 

oe Date: 6/17/2024 
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2 

Listing of Appendices 
  

Appendix A: Copy of “American National Standard for Ladders — Portable Metal 

— Safety Requirements’/ANSI-ASC Ai4.2-2007, American Ladder Institute, 

American National Standards Institute, Inc., approved August 20, 2007. (78 Pages} 

Appendix B: Copy of website entitled “Commonly Used Statistics,” U.S. 

Department of Labor, Occupational Safety and Health Administration, accessed 

17 June 2024, available at https:/Awww_osha gov/data/commonstats. (3 Pages) 
  

Appendix C: Copy of website entitled “OSHA’s Top 10 Most Frequently Cited 

Standards,” U.S. Department of Labor, Occupational Safety and Health 

Administration, accessed 17 June 2024, available at 

https: //www_osha gov/top lOocitedstandards. (3 Pages)   
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APPENDIX A 
  

Copy of “American National Standard for Ladders ~ Portable Metal -— Safety 

Requirements” ~- ANSEASC Al4.2-2007, American Ladder Institute, American National 

Standards Institute, Inc., approved August 20, 2007. (78 Pages} 
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ANSP.ASC A14,2-2007 

Revision of ANSI A14.2 2000 

Secretariat 

American Ladder institute 

Approved August 20, 2007 

American National Standards Institute, inc. 

  
    

For information on possible errata sheets and other ANSI-ASC 

AA Standards please refer to the ALI website located at: 

www.americaniadderinstitute.org           
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American 

An American National Standard implies a consensus 

of those substantially concerned with its scope and 

provisions. An Anserican National Standard is intended 

as a guide to aid the manufacturer, the consumer, and 

the general public. The existence of an American 

National Standard does not in any respect preclude 

anyone, whether they have approved the standard or 

not, from manufacturing, marketing, purchasing, or 

using products, processes, or procedures not conforming 

to the standard. American National Standards are subject 

to periodic review and users are cautioned to obtain the 

latest editions. 

The American National Standards Institute does not 

develop standards and will in no circumstances give 

an interpretation of any American National Standard. 

Moreover, no persons shall have the aght or authority 

to issue an interpretation of an American National 

Standard in the name of the American National 

Standards institute. 

Cantion Netice: This Arercan National Standard may 

be revised or withdrawn at any time. The procedures of 

the American Natonal Standards Institute require that 

action be taken to reaffirm, revise, or withdraw this 

standard no later than five years from the date of publi- 

cation. Purchasers of American National Standards may 

receive current mformation on all standards by calling 

or writing the American National Standards Institute. 

lational Standard 

Published by 

American Ladder Inctitate 

431 SN. Michigan Avenue, Chicago, TL 60611 

Copyright© 2007 by ANSI-ASC Ai4 

All rights reserved. 

No part of this publication may be reproduced in any 

form, im an electronic retrieval systens or otherwise, 

without the prior written pernussion of the publisher. 

Printed in the Uanted States of America
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Forewored 

(This Poreword is not a part of American National 

Standard Al4.2-2007.} 

This standard on portable ladders is one of many 

American National Standards prepared under the 

supervision of the ANSI Accredited Standards Committee 

on Safety in the Construction, Care, and Use of Ladders, 

Al4. Subcommittees that report to the American National 

Standards Committee Aid have developed ail of the 

standards. The subcoramittees are Ald. 1, Portable Wood 

Ladders; A14.2, Portable Metal Ladders; A14.3, Fixed 

Ladders, Aid.4. Job-Made Ladders; and Ai4.S, Portable 

Reinforced Plastic Ladders, and 14.9, Ceiling Mounted 

Disappeanng Chmbing Systems. 

All standards, except Ai4.7 Mobile Ladders Stands 

and Mobile Ladder Stand Platforms, derive from the 

original American National Standards Safety Code for 

Construction, Care, and Use of Ladders, which was first 

approved on July 24, 1923. Revisions were approved on 

April 11, 1935; April 2, 1948; and Novernber 10, 1952. 

The earlier editions contained some treatrocat of metal 

and fixed ladders. Requirements for these types were 

removed frora 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 responsi- 

ble for initiating the standard on portable metal ladders. 

This group prepared the original draft and submitted it to 

Standards Conynuttee A i4 for consideration in May 1951. 

Subcommittee A142 was then created to review the docu- 

raent and make any changes necessary to conform to the 

requirements of all the mterested eroups. After considera- 

tion and some revision by the subcommuttee, nearly 200 

copies of the draft were sent to various organizations and 

iidivideals for review and comment. The suggestions 

received were considered in the preparation of the fimal 

draft, which was submitted to the Standards Committee 

for letter bailot in December 1955, and approved in 1956. 

Subcommittee A142 also developed the 1972 edition. 

American National Standard Al4.2-2007 

Responding to a Consumer Product Safety Commission 

challenge in August 1975, the Al4 Conumittee mounted 

a three-prong attack to upgrade the portable ladder stan- 

dards within the consensus framework of developmg 

standards. Three Task Forces — Anthropometric, Testing, 

and Labeling — were established in October 1975. 

Without question the Testing Task Force carried out the 

raost massive techrucally dificult task, which meluded 

a Significant amount of buman-factors work. Over 100 

known ladder experts were solicited to join this task 

force and provide their technical expertise. The work 

involved SO 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 $300,0G0. 

At the August 11, 1977, joimt necting of the Testing Task 

Force and the Al4 Advisory Committee, 23 procedures 

were presented. These procedures, with an accorapany- 

ing rationale based upon statistical and human factors 

data, were distributed to the three portable-ladder 

subcoramittees for review and incorporation inte the 

standards. Recommendations for nomenclature, and 

for care and use of ladders had been previously balloted. 

in addition, the Ladder Use Survey Form and Bi-Level 

Fall Victou Report Form (that have been rechided in 

the Appendixes), had also been balloted so the more 

technical material from the Testing Task Force could 

receive full attention of the three subcoramittces. 

‘Test procedures were developed for three different appli- 

cations, namely, design venfication, quabty control, and 

in-service testing. Design verification tests would gener- 

ally be conducted on a one-time basis during the original 

design development of the product and would usually be 

destructive tests. The manufacturer on an on-gomg basis 

would conduct quahty control tests; some of the tests 

would be destructive and some would be nondestractive. 

In-service tests would be conducted by the user ona 

periodic basis and would be nondestructive in nature.
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ANSI Al4.2-1981 was approved March 4, 1980 with an 

effective date of March 4, 1982. This 2 year period was 

to allow the manufacturers the necessary lead time to 

evaluate their products for conformance to the 1981 edi- 

tion 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. 

During development of product for compliance with 

the 1981 revision, experience by some of the mamufac- 

turers indicated that the inclined load test was not practi- 

cal 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 maodifications 

in the label test requirements and further investigations 

brought about changes in the label test specifications. 

To allow tume for investigating these issues, the effective 

date of the 1981 revision was postponed to Jone 4, 1982 

and then to October 4, 1982. Once the issues were 

resolved, ANSI Al4.2-1982 was approved with the 

needed changes incorporated and an effective date of 

October 4, 1982. 

to the 1990 revision, several issues, which had arisen since 

the 1982 revision, were addressed. Mast significantly, 

reqnirements were developed to cover the mulhpurpase 

articulated ladder. In addition the Inbel/marking section 

imaproved the graphics as well as presented new labels. 

Considerable effort went into preparing the 2000 revi- 

sion to assure consistency between the Al4.2 standard 

Erick Knox, Chairman 

Doa Gibson, Vice Chair 

Ron Pietrzak, Admimistrative Secretariat 

Organization Represented 

American fasurance Association 0.0000. 0 cee 

American Ladder Institute... 00.0000. 2 ee 

American Society of Safety Engineers... 0.000000... 

Associated Geveral Contractors of America... 000000000. 

Canadian Standards Association... 0.00000 0000.0.000. 

Cosco Honxe and Office Products. ....0000.0000000000.. 

Disappearing Attic Stairway Association ©. .0..0..00.0.0.. 

for portable metal ladders and the new revisions of 

Al4.1 (portable wood ladders} and Ai4.45 (portable rein- 

forced plastic ladders) standards. 

In this current revision, several issues, which have ansen 

since the last revision, are addressed. As a result of 

efforts by an Articulated Ladder Task Force, additional 

dynamic testing has been added to the testing require- 

ments for articulated ladders. Additionally, requirements 

for ladders with a 375 pound duty rating, designated as 

“Special Duty Type TAA” are now being ucorporated 

withm the ANS! Al4.2 and A145 standards. 

Requirements for Special Duty Type LAA ladders were 

previously developed and issued in the ANST Al4 10- 

2000 standard. The 414.10 subcommittee was originally 

formed in order to quickly respond to a petition to ANSI 

by cable TV and electric compames for a ligher duty 

rating ladder. After incorporation of the Special Duty 

Type [AA requirements into the At4.2 and At4.S stan- 

dards, the Al4. 10 standard will be withdrawn. 

Each revision of the standard was processed and 

approved for submittal to ANSI by American National 

Standards Committee on Safety in the Constriction, 

Care, and Use of Ladders, Al4. Committee approval of 

the standard does not necessarily imply that all the cor- 

mittee members voted for its approval. 

Suggestions for improvement of this standard are 

welcome. They should be sent to the American Ladder 

Instiaste, 401 N. Miciigan Ave., Chicago, TL 60611. 

At the time xt approved this standard, the Al4 

Committee had the following members: 

Name of Representative 

Thomas Murray (AID 

Se eee eect cee eee er ees ee. Mare MeConnell 

Lee eee etree eee ene Earnest Harper 

Michael Lorenzo (Alp 

Ce eee eee eee eee eee Charles Bird 

John C’ Donovan (Alt) 

Lee eee eee ee eevee eee eee Walter Dick 

Le eee eee eee ee Enc Kruse 

Terry Emerson (AID 

Ce eee eee eee eens Denus Wiliams 

Brad Hudspeth (AID
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Hhinois Association of Building Maintenance Contractors oo. ee ee Carl Pedersen 

James Werl (Al) 

international Brotherhood of Electrical Workers 0.000 eee James Tomaseski 

international Brotherhood of Pamters and Alhed Trades 200.000 000 eee Dan Penski 

Mike Metz (Al) 

international Union of Bricklayers & Allied Craftsmen .. 0000000 ee Anthony Kassraan 

Metal Ladder Manufacturers Association 002000 ene eee ee Dave Plotrer 

Dale King (ALD 

National Fire Protection Association 00.0 ee ete eee eee Sammel C. Cranmer 

Ronald Bennett (AID 

National Frame Builders Assoctation 00000. eee eee ee tees Stan Virkler 

Precision Ladders. 0000 teen betes Don McKinney 

Steve Richey (Alp 

Risk Retention Services. 00 ee eee eee eee Paul B. Junius 

Robert G. Snikgross (AID 

Seaffold Industry Associating oe eee eee eee ees... Alan Rinne (ALD 

Steel Plate Fabncators Association. 0. eee eee ee Wallace Melvin 

Underwrtter’s Laboratories 000 tenet eee ee Edgar Wolff-Klammier 

US. Consumer Product Safety Commission... 0.0 eee Thomas Caton* 

Mark E. Kumagai (Aity* 

US. Department of Labor OSHA... teen ene Virgima Fitzner* 

Robert Bell (Aity* 

Independent Specialists. 2000 0c ee eee eee Donald Bloswick 

John EB. Johason 

George H. Kyanka 

Trving Oyalvo 

Steven Cramer 

*non-voting advisory member 

Subcoramittee A1l4-2 on portable ladders, which revised this standard, consists of the following members: 

Brack Koox, Chairman D. Plotner 

R. Bennett T. Schutt 

1D. Gibson M. Silverman 

J. E. Johnson M. VanBree 

J, Keafchick K. Vidal 

I. halve EB. Wolff Klammer
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Contents 

Section Page 

i. Seope and Purpose... eee eect eee eee ee i 

LE Scope oe nen rene eter een teen eee i 

V2 Purpose ee ee ne Ce eee Ee ene eee i 

2. Generate een een een eet terns i 

2.4 Rationale... eee eet e eee 1 

2.2 Application. 0000 eee eet t teen eee i 

2.3 Interpretation... eee tee t tee e eee eee 2 

2.4 Mandatory and Advisory Provisions oo... 0.0 ce cette eens 2 

25 Equivalent. 00 eee eee ee teen een eee 2 

2.6 Effective Date 0. ene ee eee ee 2 

3. Related Standards 00 ee nec nee eee 2 

4. Defmitions and Nomenclature... 0.0 nett e neces 2 

5S. General Requirements 00 eee tenet eee ee 4 

S.A Flare on eee denen e eee teens 4 

3.2 Side Rahs 0 eee eee eect ete 4 

5.3 Rung and Step Spacing 200 eee eee 4 

5.4 Rung Connections 000 eet tenet eee ee eee 4 

5.5 Rumngs, Steps, and Platforms. 0000 eect ete eee ee 4 

3.6 Hardware 000 ne eee erent eee eee ee ene 4 

5.7 Buers, Bolts, Rivets, and Welds 0000 cc eee eee e bette vena 4 

5.8 Angle of Inclination 000 eee tree eee en es 4 

5.9 Plastic Top Caps. 00 eee ee eee ee 4 

G. Specthications. 0. eee eee e beeen eee ee 4 

6.1 Stepladders 0.0 eee eee teens 4 
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American 

Portable 

1. Scope and Purpose 

1.7 Scope 

‘This standard prescribes rules governing the safe constrac- 

tion, design, testing, care and use of portable nxetal ladders 

af various types and styles. Ladder Types mechuded are: 

  

Working Load 

Duty Ratlag Ladder fype {pounds} 

Speaal Duty JAA 375 

Extra Heavy-Duty tA 300 

Heavy-Duty I 23509 

Medinm- Duty i 235 

Light-Duty if 200 

Ladder styles include ladder type step stools, portable 

extension, step, trestle, sectional, combination, single, 

platform, and articulating ladders, but excluding ladders 

in and on mines, the fire services, mobile equipment, 

hoisting equipment, work platforms, antenna comununi- 

cations fowers, transmission towers, uulity 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 Hmut- 

ed to, ladder levelers, ladder stabilizers or stand-off 

devices, ladder jacks, or ladder straps or hooks, that may 

be installed on or used in conjunction with ladders. 

Note: Ladder type step stoals are covered by A142. It 

is recognized that a step stool standard is onder develop- 

ment. When the step stool standard is approved, Ai4.2 

will no longer cover ladder type step stools. 

These requirernents are also mtended to prescribe rules 

and criteria for labeling/marking of the hinds of portable 

ladders cited in this standard, but exclusive of furniture 

type step stools and special purpase ladders. These 

labehog/ marking requirements do not apply to thase sit- 

uations where traming, supervision, or documented safe- 

ty procedures wouid be in conflict, or serve in lieu of, 

these labeling/marking requirements. 

American National Standard Al4.2-2007 

ational Standard for Ladders — 
etal — Safety Requirements 

1.2 Purpose 

‘The perpose of this standard 1s to provide reasonable 

safety for hfe dimb and property. Ia order to develop an 

effective safety program, the standard may serve also as 

a basis for purchase requirerneats and for instructions 1p 

personnel training, and in the preparation of motivational’ 

instructional material such as safety practices, manuals, 

posters, and the like. 

This standard is also rotended to provide the manufacturer, 

purchaser, and user of metal ladders with a set of per- 

formance and dimensional requirernents agarnst which 

this product may be compared. Itis not the purpose of 

this standard to specify all the details of construction of 

portable metal ladders. The leraitations imposed are for 

the purpose of providing adequate general requirements 

and testing methods needed for consistency. 

2. General 

2.1 Rationale 

A rationale has been developed covering the specifica- 

tions and performance requirements of this standard. 

2.2 Application 

This standard is intended for voluntary use by establish- 

iments that use, manufacture or evaluate ladders. [tis 

also designed to serve as a guide to federal and state 

authorities or other regulatory bodies im the formulation 

of laws or regulations. 

The methods emploved to ensure compliance with this 

standard shali be determined by the proper regulatory or 

administrative anthority. 

  
ith the Secretariat. Amencan Ladder 

Avenue, Chicago, IL. GO6L1. 

'The rationale is on file 

Tustitute, 401 N. Mich 
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2.3 interprefation 

To secure uniform application of this standard, #t is 

recornmended that suggestions mvolving changes in 

the requirements or disputes over ifs interpretation 

shall be referred to the following organization: 

Aid Administrative Secretariat 

American Ladder Institute 

401 N. Michigan Ave. 

Chicago, TL 60611 

PAX: 312-673-6929 

www.americanladderinstitite.org 

Tf itis determined that your maquiry requires an interpre- 

tation of the standard, the imq@unry roust be submitted 10 

whiting and the Secretanat will forward the inquiry to 

the appropriate Subcommittee Chairman for committee 

response. 

in view of the many different kinds of ladders and the many 

different conditions under which they are used, this stan- 

dard should be ttherally construed considering the rationale 

(see 2.1). Ta cases of practical difficulty or under special- 

service conditions, itis expected that the admimstrative 

apthority will grant exceptions fo the literal requirements 

of this standard or will permit the use of alternate designs 

or features, but only if equivalent safety is thereby secured. 

2.4 Mandatory and Acdvisery Provisions 

The word “shall” ts 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” im this standard means a 

construction, connection, or material providing 

equal performance. 

2.6 Effective Date 

The requirements of this standard shall become effective 

one year after the date the revised A142 standard is 

approved by ANSE. 

3. Related Standards 

This standard is imtended for use im conyunction with the 

following American National Standards (see Section 10): 

American National Standard Safety Requirements for 

Seatfolding, ANST A10.8-2001 

Amerwap National Standard for Ladders -—- Portable 

Wood — Safety Requirements, ANSE Ai4. 1-2007 

American National Standard for Ladders — Portable 

Reinforced Plastic — Safety Requirements, ANSI 

AI4. 58-2007 

4, Definitions and Nomenclature 

Angle of inclination. The preferred pitch for portable 

non-self-supporting ladders. 

Articulated joint. A hinge which can be locked in 

one of More positions. 

Articulated ladder. A portable ladder with one or more 

pairs of locking articulated joints which allow the ladder 

to be set up im several modes such as a straight or exten- 

sion ladder, with or without a stand-off, as a regular or 

double front stepladder, scaffold or work table. 

Back leg (rear rail). The support members of a self- 

supporting portable ladder back section. The back legs 

are joined by rungs, bars, rear braces or other bracing to 

forra 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 capable of being used as 4 

trestle ladder or a stairwell ladder. Its components may 

be used as sragle ladders. 

Duty rating. The combination of factors, chiding, 

bat not Lamited to, ladder types and design features, 

which mmply 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 equivalent and so 

arranged as to permit length adjustment. 

Extension trestle ladder. A self-supporting portable 

ladder, adjustable im 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 ning 

or step the chimber is advised to use to the honzontal 

plane of the ladder base support, with the ladder im the 

preferred chimbing position. 

Inside clear width. The distance between the mside 

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 slip-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 pronary 

hazard or informational character, or both, affixed, paint- 

ed, bummed, staraped or embossed on a ladder surface. 

(See Appendixes A and BY
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Maximem extended length or maximum working 

length. The total length of the extension Ladder when the 

middle or mtermediate and top or fly sections are fully 

extended (maintaining the required overlap). 

Permanent deformation (set). That deformation 

remaining in any part of a ladder after all external loads 

have been removed. 

Piteh. The inchided (acute) angle between the horizontal 

and the ladder, which is naeasured on the side of the lad- 

der opposite the climbing side. [tis usually expressed as 

the ratio H/L, which is the horizontal distance H from 

the base of the ladder to the supporting surface divided 

by the working length L of the ladder. 

Plastic top cap. Molded thermoset or thermoplastic 

uppermost 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 Ingh- 

est standing level. 

Portable ladder. A ladder that can readily be moved or 

carried, usually consisting of side rails joimed at intervals 

by steps, mings, cleats, or rear braces. 

Rail. The side members jomed at intervals by rongs, 

steps, cleats, or rear braces. 

Rear braces. Crosspieces or diagonals Gn the hack 

section of a self-supporting ladder) not imtended for 

climbing, which may be spaced at any interval. 

Rungs, steps, or cleats. Ladder crosspieces that are 

intended for use by a person m ascending or descending, 

Scaffold. A temporary elevated platform and its supporting 

structure used for supporting worker(s) or materials or both. 

Section 

{i} Bottom or base section. The lowest section of 

a oon-self-supporting portable ladder. 

(2) Top or fly section. The uppermost section of 

a non-self-supporting portable ladder. 

(3} Middie or intermediate section. The section 

between the top ly) and bottom (base) sections of 

a non-self-supporting portable ladder. 

Sectional ladder. A non-self-sepporting portable 

ladder, nonadjustable in length, consisting of two or 

plore 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 deseription of the length of the 

ladder. Methods of defining size are presented im the 

radivideal standards. 

American National Standard Al4.2-2007 

Special-porpose ladder. A portable ladder that is either 

an experimentally designed ladder or a modification or 

assemblage of Ald approved requirements for design, 

testing or construction features of one of the general- 

purpose ladders defined elsewhere ia this section, ip order 

to adapt the ladder for special or speerfic cluambing uses. 

Stand-off. A means by which a ladder may be erected at 

some horvontal distance away from its upper support poimt. 

Stepladder. A self-supporting portable ladder, nonad- 

justable in length, with flat steps and hinged base. 

Step stool Gadder type). A self-supporting, foldable, 

portable ladder, nonadyustable in length, 32 mches or less in 

size, with flat steps and without a pad shelf, designed so 

that the ladder top cap as well as all steps can be climbed 

on. The side rails may continue above the top cap. 

Step surfaces. The clear portion of steps, rags, or 

cleats on which a person may step while ascending or 

descending ladder. 

Straight ladder. An articulated ladder where all of the 

sections are in-fime. 

Test failure. Damage or visible weakening of the ladder 

structure or a component, except where otherwise 

defined by the test protocol. 

Fest load. The applied load used to demonstrate compli- 

ance with performance test requirements. 

Yop cap. The uppermost horizontal member of a 

portable stepladder or step stool. 

Top step. The first step below the top cap of a portable 

stepladder or step stool. Where a ladder is constructed 

without a top cap, the top step is the first step below the 

top of the rads. 

Trestle (double front) ladder. A self-supporting 

portable ladder, nor-adpustable ra length, consisting of 

two sections, designed to he able to be chmbed on by 

two (2) mdividuals siovultancously, one (1) per side and 

Innged at the top to form angles with the base. 

Ultimate faihure. The collapse of the ladder structure 

or, where applicable, a component thereof. 

Uncoated vinyl flooring. In this standard, it shall be the 

Classic Corlon vinyl flooring from Armstrong. 

Visual damage. Damage evident by visual imspection. 

Visual inspection. Inspection by the eye without recourse 

to any optical device except prescription eyeglasses. 

Working leagth. The length of a non-self-supporting 

portable ladder measured along the rails from the base sup- 

port point of the ladder to the poimt of bearing at the top. 

Working load. The maximum applied load, inchiding 

the weight of the user, materials, and tools which the 

ladder is to support for the mtended use.
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5. General Requirements 

Specific design and construction requirements are mini- 

mized in this standard because of the wide variety of 

metals and design possibilities. However, the design 

shall have such characteristics as to produce a ladder of 

sufficient strength and stiffness to meet the performance 

requirements of this standard and shall produce a ladder 

without structural defects or accident hazards such as 

sharp edges, burrs, and the like. 

While this standard addresses known performances 

issues, itis based on current designs and materials of 

construction. Alternative designs and materials may bring 

new issues that are not presently addressed. Therefore, 

in addition to the requirements of this standard, each 

design/material configuration must be carefully evaluated 

according to sound engineering practice to assure a 

ladder that mects its intended use. 

5.1 Flare 

Because of the varied conditions and the wide variety of 

ladder uses, ladders may be designed with parallel side 

rails, with side rails varying uniformly in separation along 

the length (tapered), or with side raiis 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 mings or steps shall be on 

12-inch centers + 1/8 mch, except for step stools where the 

spacing shall be uniform but not less than & mches +1/8 

ich nor more than 12 ches +1/8 inch measured along 

the side rail. On articulated and coorbination ladders, the 

12-inch spaciog shall be maintained across hmged sections. 

Note: Stepladders with the top step 18 inches helow the top 

cap and the bottom step 6 mehes above the base support are 

permitted as an alternate means of construction. Ta 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. 

5.4 Rung Connections 

Rung-to-side-ral or step-to-side-rail connections shail 

be so constructed as to ensure sufficient rigidity and 

strength to conform to the requirements of this standard. 

Ali connections shall be nveted, welded, swaged, fastened 

with a locking type bolt or other permanent means. 

5.4 Rungs, Steps, and Platform 

Those surfaces of rangs, steps, and platforms designed 

for use in ascending, descending, working, or standing, 

De
 

shall be corrugated, serrated, knurled, dimpted, or coated 

with a slip-resistant material, across their entire width. 

Provided the overall slp-resistant characteristics are not 

compromised, interruption in the slip-resistant surfaces 

is permissible if necessitated by operational and/or struc- 

tural requirernents or other considerations that could 

affect safety or function. 

3.6 Hardware 

Hardware shall meet the requirements for the ladder's 

coniporent parts and shall be of a maternal that is 

protected against corrosion unless itis inherently 

cormosing-resistant, Metals sball be so selected as to 

avoid excessive galvanic action. 

5.7 Burrs, Bolts, Rivets, and Welds 

Alt workmanship shall be free from burrs in excess of 

1/64 inch. 

§.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 shali be 75-1/2°, 

bat the tread portion is not requured to be horizontal, 

For aruculated or combination ladders 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 Gevel). 

5.9 Plastic 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 4 ipinumum of shorts or voids, be reasonably 

free from distortion or warping, discoloration and 

excessive sink marks or parting line flash. 

6. Specifications 

6.1 Stepladders 

6.2 f Stepladder Size, 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 meh, and 

shall be with the limits as follows: 

Daty Rating Ladder Type Size (feet) 
  

Special Duty TAA 3-12 

Extra Heavy-Duty TA 3-20 

Heavy-Duty i 3-26 

Mediurm-Duty i 3-12 

Laght-Duty LEY 3-6
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6.4.2 Slope. Slope is the angle of the side rails or 

back legs with respect to the verucal and is expressed 

as the horizontal deviation from the vertical per unit 

length of the member. Stepladders shall be constricted 

so that when they are in the open position, the slope 

of the front section is not less than 3-1/2 mches, and 

the slope of the back section is not less than 2 inches, 

for each 12-inch length of side rail. 

6.2.3 Width and Spread. The minimum inside clear 

width at the top step shall be 12 inches. From top to 

bottom the spread between the side rails shall mncrease 

a minionim of 1-1/4 inches per foot of side rail length. 

6.1.4 Steps. Steps shall be parallel and level within 

1/8 inch (see 4.3). 

6.2.5 Step Width. The minimum width of the step 

or tread shali 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. On ladders eight feet or 

less in length, the shelf shall be designed so that tt 

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). 

6.18 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 out- 

lined by the cross section of the end of the rail. 

6.41.9 Spreaders. A spreader or locking device of 

suificient size and strength to securely hold the front 

and back sections in the open position shall he 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 poimts 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. 

6.1/0 Plastic Top Caps. Specilication of the particu- 

lar resin, filler and additives are the responsibility of 
ihe manufacturer, who shall give consideration that 

certain requirements are aclneved. All filled therma- 

plastics shall heve ihe appropmale coupling avert and 

adequate ultraviolet inhibitors should be incorporated.’ 

‘The assembled part shall be desigued to exhibit satislac- 

tory corrosion resistance, outdoor weathering, thermal 

stability, and structural integrity under the stipulated 

thermal conditions outlined in the standard. 
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&.2 Single and Extension Ladders 

6.2.1 Single Ladder Width. The minimum inside 

clear width shall be not be less than 12 inches for 

ladders 10 feet and under and shall increase L/S inch 

for each additional foot of length. 

6.2.2 Extension Ladder Width. The minimum inside 

clear width between side rails of the fly or mtermediate 
section shall not be fess than 12 inches. The mimimum 

raside clear width between side rads at the bottom of 

the base section shall not be less than the following 
dimensions: 

  

Ladder Size Minimum iaside 

{feet} Clear Width (inches) 

Up to and including 28 14 

Over 28, up to and including 40 15 

Over 40, up to and including 72 18 

6.2.3 Single Ladder Size, The size of a single ladder 

is designated by the overall length at the side rail, 

exciading any foot or end cap, with a tolerance of 

+1/2 mch. Single ladders shall not exceed the sizes 

specified im Table 1. 

6.2.4 Extension Ladder Size. The size of an exten- 

sion 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 extend- 

ed length or maximum working length. 

6.2.5 Overlap and Bearing Length. Fach section of 

a multi-section ladder, when fully extended in the 

locked m-ose position shall overlap the adjacent 

section as indicated in Table 2. Bearing length is 

determined by performance tests. 

6.2.6 Overlap Control, Extension ladders shall be 

equipped im such a manner that the ladder cannot be 

used with an overlap 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 puliey location. 

6.2.7 Extension Locking Device. The extension lock- 

ing device shall be designed to withstand all perform- 

ance tests. Locks may be any design, such as gravity, 

spring-action, rope-operated, or stationary types. 

A section incorporating locks that result mm the 

elinmnation of a rong im the section or one not intended 

  
*One preferred system is a minimum of 0.25% by weight of HALS 
(Hindered Amino Light Stabilizer and 0.12% antioxidant.
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Table 1 
Single and Extension-Ladder Size 
  

Duty Ratlieg and Type Single Ladder Two-Section Tbree-Section 

  

{feet} ifeet} 

Special duty - Type TAA Up to and including 16 Up to and inchiding 32 Up to and ineluding 36 

Extra heavy-duty - Type [A Up to and including 30 Up to and including 60 Up to and including 72 

Heavy-duty -~ Type [ Up to and including 30 Up to and including 60 Up to and including 72 

Medium-duty - Type Hi Up to and including 24 Up to and including 48 Up to and including 60 

t Light-duty - Type ID Up o and including 16 Up to and including 32 - 

  

for separate use because of non-compliance with single 

ladder requirements shall inchide a permanent mark- 

ing”, ia letters not fess than 1/8 inch high, such as: 

Caution — Phis Ladder Section Is Not Designed 

for Separate Use 

*fabels qualify as permanent markings provided they 

comply with Section 7.6. 

In lien of the above marking, permanently attached 

stops shall be provided to prevent removal of the sec- 

tion. Permanently attached stops are considered to be 

those that would require cutting or drilling, or simular 

forcible means, for removal. 

6.2.8 Rape and Pulley, 

6.2.8.1 Extension ladders 20 feet and longer shall 

be equipped with a rope and pulley. The pulley shall 

be attached to the ladder ia such a manner as not to 

weaken either the mags or the side rads. Fasteorng 

means to secure the pulley shall aot be construed as 

weakening the rungs, provided the rungs meet the 

applicable rong beading strength test. The pulley 

sball be not less than one oich in diameter, meas- 

ured at the base of the shelve. 

6.2.8.2 The rope used with the pulley shail be not 

fess than a nominal 3/16 inch im ciameter, 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 ray be used im the rope and pulley hook-up. 

The cable shall be not less than 1/8 ich mm diameter. 

Table 2 
Minimum Required Overlap 

for Exfension Ladders {inches} 
  

6.2.9, Shoes, Spurs, and Other Slip-Resistant 

Pevices. Each rail of a single ladder and each rail of 

an extension ladder base section shall be provided 

with a means of shp resistance secured to the lower 

end. of the ladder rail and designed to fimction at the 

specified angle of inclimation. Such devices include, 

but are not linnted to, safety shoes, spurs, spikes, 

conformable shoes, and flat or radrused tread feet. 

6.2.10 End Caps and End Closures. End caps shall be 

provided on the opper end of each side rail of the fly 

or intermediate section of an extension ladder and on 

a single ladder. End clasures or equivalent protection 

against sharp edges and snagging shall be provided on 

the bottom of each side rail of the tly or intermediate 

section when tt operates on the front of the hase section, 

or on the top of the base section when the fly or inter- 

mectate section operates im the rear of the base section. 

End closures on the bottom of the fly or intermediate 

sechons, when suitably designed in accordance with 

6.2.9, may serve as ladder shoes where the umit permits 

the sections to be taken apart. 

&.3 Trestle (Double Front} and Extension 
Trestle Ladders 

5.3.4 Size. Trestle tadders, or extension sections, or 

base sections of extension trestle ladders, shall be sized 

as follows: 

  

Duty Rating and Type Trestle Extension Trestle 

Special Duty - Type [AA 3-12 - 

Extra Heavy-Duty - Type LA 3-20 6-20 

Heavy-Duty - Type I 3-20 6-20 

Medium-Duty - Type U 3-12 6-12 

Light-Duty - Type Hi 3-6 

A tolerance of +2 mches, -1/2 inch, shall apply to all 

seectiogs. In no case shall the exteasion section size 
  

Two Three 

Ladder Size (feet) Section Section 

Up to and snchiding 32 34 33 

Over 32, up to and including 36 AG AS 

Over 36, up to and including 48 58 S7 

Over 48, up to and mchuding 72 70 69 

  

exceed the base-section size. 

6.3.1.1 Trestle (Double Frant) Ladder. The length 

of the side rails meastired along the front edge, 

including the foot or shoe designates the size of 

a trestle ladder.
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6.3.1.2 Extension Trestle Ladder. The size of an 

extension trestle ladder is designated by the length 

of the testle ladder base along the front edge of 

the side rail, inchiding the shoe. 

6.3.2 Width. The minimum imside clear width of the 

trestle or extension section at any point shall not be 

less than 12-1/2 mches. The width spread shall not be 

less than 1-1/4 inches per foot of side rail length. 

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 Extension Trestle Overlap. The extension section 

of the extension trestle ladder, when folly extended, 

shall averlap the base section as indicated in Table 3. 

Table 3 
Minimum Required Extension 

Trestle Ladder Overlap 
  

Base Section Size (feet} Overlap (inches) 
  

6 

    

cr 
4 

up to and including 8 34 

© and including 12 AG 

up to and including 16 38 

ver 16, up to and including 20 76 

  

6.3.5 Overlap Control, Extension trestle ladders shall 

be equipped im such a manner that the ladder cannot be 

used with an overlap less than the mimmem specified 

in Table 3. Designs employing ladder lock iccations, 

mechanical stops, or the equivalent are acceptable. 

6.3.6 Extension Locking Device. The extension lock- 

ing device shall be designed to withstand all load tests. 

6.3.7 Spreaders. A spreader or locking device of 

sufficient size and streneth to securely hold the front 

and back sections in the open position shall be a 

component of each trestle ladder. The spreader shall 

have all sharp points or edges covered or renioved 

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 

matenal. The dimenstons 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. 

6.3.9 End Caps and Find Closures. Gad caps shall 

be provided on the upper end of cach side rail of the 

extension section of an cxtension trestle ladder. End 
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closares or equivalent protection agaist sharp edges 

and snagging shall be provided on the bottom of each 

side rail of the extension section. End closures on the 

bottom of the extension section, when suitably 

designed, may serve as ladder shoes where the unit 

permits the sections to be taken apart. 

64 Platform Ladders 

6.44 Size. Vhe size of a platform ladder ts designated 

by the overall length as deterrained by the length of 
the front edge of the front side rail from the top of 
the platform to the base of the ladder, mcluding any 

foot or shoe, with a tolerance of £1/2 inch and shall 
be within the limits as follows: 

Duby Rathag Ladder Type Size (feet) 
  

Special Duty TAA 2-8 

Extra Heavy-Duty TA 2-18 

Heavy-Duty if 2-418 

Medium-Duty U 2-10 

Light-Duty W 2-4 

6.4.2 Slope. Slope is the angle of the side rails or 
back legs with respect to the vertical aad is expressed 
as the horizontal deviation from the vertical per anit 

length of the member. Platform ladders shall be so 
constructed that when in the apen 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 one iach, 

for each 12-inch length of side rail. 

6.4.3 Width and Spread. The rorimoim inside clear 
width at the platform shall be 14 mches for Type TAA, 

Type LA, Type I and Type Ul ladders and 13 inches for 
Type TH ladders. The width spread shall not be fess 

than 1-1/4 inch per foot of side rail length. 

6.44 Platform. The platform area shall be at feast 
20 inches below the top of the ladder. The platform 

area shall not be less than 200 square inches for Type 
TAA, Type IA, Type T and Type {1 ladders, and not 
less than 130 square inches for Type [H ladders. The 

platform shali not extend more than 1-1/2 inches 
beyond the back rail. 

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 top of 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 shall be provided on 
ali ladders greater than six feet im size. Only ladders 

six feet or under may use the platform hinging device 
as the spreader if the device Jocks the ladder open. The 
spreaders 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 lumitation applies only to the lower set.
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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. 

6.4.8 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 shail also apply to platform ladders. 

6.5 Combination Ladder 

&S32 Size. Whea the corabination ladder is used as a 

sel{-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 extension 

ladder, the maximmum extended length shall be at least 

twice the stepladder length less 3 feet. The stepladder 

length and the maximum extension ladder loneth shall 

be within +1/2 inch of the size indicated on the label. 

Table 4 
Combination Ladder Size 
  

Length in Feet 
  

  

Duty Rating and Type Mishima Maximun: 

Special duty - Type JAA 4 19 

Extra heavy duty - Type TA 4 1G 

Heavy duty - Type I 4 10 

Medium duty - Type 1 4 10 

Light duty - Type TH 4 6 
  

6.5.2 Slope. Slope is the angle of the front side rails 
(stepladder section) or the rear side rails (single 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 shali be so constructed that when in the apen 
position for ese as a stepladder, the slope of the front 
section is not less than 3-1/2 inches, and the slope 
of the back section is aot less than 2 raches for each 
12-inch length of side rail. 

6.5.3 Width and Spread. The minimaum inside clear 

width between front side rails at the top step shall 

be 12 inches. From top toe bottora the spread shall 

increase a minimum of 1-1/2 inches per foot of side 

ral length. The imside clear width of the rear section 

{extension or single ladder section) shall be 12 inches. 

6.5.4 Steps and Rungs. Hither steps or rangs may 

be used on the front and rear sections. Step surtaces 

shali be parallel and level within 41/8 inch. When 

steps are used in the rear section, the step surfaces 

shall be paraliel within +1/8 mech with the step sur- 

faces in the front section when the ladder is used as 

a stagle or extension ladder. 

65.5 Step Width. Where used, the manumum wiith of 

the step in the front section only (stepladder section) 

shalt be 3 inches. 

6.3.6 Bucket (Pail) Shelves. Where bucket shelves 

are provided they shall be in compliance with Section 

© 1G and 75.8 best requirements. 

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. 

65.8 Spreaders, A spreader or locking device of 

suificient 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 feet 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 also Section 7.3.4.5}. 

6.5.18 Stops. Corabination ladders shall be equipped 

ie such a mamuer that the ladders, when used as 

extensiog ladders, shail aot exceed the maximum 

working lengths specified by the mamufacturer. 

Designs employing ladder flock locauon, mechanical 

stops, or the equivalent are acceptable. 

6.5.01 End Caps. End caps shall be provided on the 

upper ends of cach side rad of a combination section 

when the rail is not otherwise capped. 

&.6 Step Stools (Ladder Type} 

6.6.1 Size. Step stool size shall be 32 inches or less 

measured along the front edge of the front side rail, 

inch. The front side rails may contime around and over 

the top cap, but such side rail extension is not consid- 

ered part of the ladder size. This standard does not 

cover Type LAA ladder type step stools (see 4.2.1.1). 

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 four inches, and the slope of 

the back section is not less than 2-1/2 mches, for cach 

12-inch length of side rail.
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6.6.3 Width and Spread. The minimum imside clear 

width at the top step shall be 16-1/2 inches. The 

mingmun: outside width at the top cap shali be 12 

inches. From top to bottom the spread between the 

side rails shall increase a mioinmum of 1-1/4 iaches 

per foot of side rail length. 

6.5.4 Steps, Steps shall be parallel and level with 

the tolerance specified (see 5.3). Exchiding the inter- 

val between the bottom step and the support surface, 

the steps and top cap shall be uniformly spaced at 

imervals of 8 to 12 aches. 

6.6.5 Step Width. The minimum width of the step or 

tread shall be 3 imches. 

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 4 rails shall be made 

of or covered with slip-resistant material. The donen- 

sions of the shp-resistant surface shall not be fess 

than the dimensions of the projected area outlined by 

the cross section of the end of the rail. 

6.6.8 Spreaders. A 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. AH 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 ship resistance to permit ifs use ag 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 im any direction in 

excess of the dimensions of the attaching hardware 

or the equivalent. The top cap shall aot be split for 

folding the Ladder. 

&.7 Articulated Ladders 

6.7.4 Articulated Ladder Size. When the articulated 

ladder is used im a stepladder mode, the size 1s desig- 

nated by the length of the ladder measured along the 

front edge of the front side rail fron the bottom of the 

foot to the center of the pivot pin of the hinge, with a 

tolerance of +1/2 rach, and shall be within the limits 

as follows: 

  

Duty Rating Ladder Type Size (feet) 

Special Duty JAA Not Provided 

Extra Heavy-Duty IA 3-15 

Heavy-Duty I 3-15 

Medium- Duty i 3-12 

Light-Duty i 3-6 

This standard does not cover Type LAA articulated 

ladders (See 6.2.1.1). 
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When the articulated ladder is used in a straight or 

extension ladder mode, the size is designated by the 

overall length at the side rail, including any feet and 

binges, with a tolerance of + 1/2 inch, and shall be 

within the Jumits as follows:   

  

Duty Rating Ladder Type Size (feet) 

Spectal Drity TAA Not Provided 

Extra Heavy-Duty TA Not to Exceed 30 

Heavy-Duty if Not to Exceed 30 

Medium-Duty if Not to Exceed 24 

Light-Duty If Not to Exceed 12 

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 omit length of the member. Artionlated ladders 

shall be constructed so 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 meches, 

and the slope of the back section is not less than 2 

ioches, for cach 12-mch length of side rail. 

Tf the ladder permits use in the double front steplad- 

der mode, the spread when the ladder is oper: shall 

not be less than 5-1/2 inches for each 12-inch length 

of side rail. 

37d Width and Spread. The raminurn inside clear 

width at the top step when set up in a stepladder 

mode shall he 12 inches. [f the ladder is provided with 

a Straight back section, then the front section’s mini- 

mim ovtside 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 sec- 

tons’ minimum outside width at the bottom support 

shall exceed the width at the top of the rails by 1-1/4 

raches per foot of ladder length when measured to the 

outside of the top side rails. The mummum imsicde 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 mininaum inside width shall merease 

1/8 inch for each additional foot of length. 

6.7.4 Steps and Rungs. Pither steps or rangs may be 

used on the front and rear sections. Step surfaces 

shall be parallel and level within 4.1/8 inch. When 

steps are used in the rear section, the step surfaces 

shall be parallel within +1/8 ich with the step sur- 

faces in the front section when the ladder is used in 

a single or extension ladder mode. 

6.7.5 Step Width and Rung Diameter. Tf steps are 

used, the mimmom width of a step shall be three 

inches. 1 rungs are used, they may be round, D-shaped 

or equivalent, trapezoidal, square, or rectangular.
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Round nings shall have a minum diameter of 1-1/8 

inches. Trapezoidal, D-shaped or equivalent, square or 

rectangular rungs shall have a step surface of not less 

than | inch, either flat or along a segment of arc of 3 

inches or greater radius. Right-angle or near-right 

angle corners shall have their edges rounded to a 

racins of not less than 1/16 of an mech. 

&.7.6 Bucket (Pail) 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 

dumensions of the slip-resistant surface shall not be 

less than the dimensions of the projected area out- 

lined 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 jomt to 

side rail connections, shall be so constructed as to 

ensure sufficient strength and rigidity to conform to 

the requirernents of this standard. The jounts shall 

have set locking positions to allow set ap at the proper 

angles designated by the mamufacterer. All sharp 

points or edges or pinch pots shall be covered or 

rermoved to protect the user. Each lock shall visibly 

indicate whether it is locked or unlocked. 

6.7.8 Worktable Position. Use as a worktable shall be 

lumited to working heights of 5 feet or fess. The man- 

ufacturer shall supply suggestions for an appropriate 

decking for safe usage. 

6.7.10 Telescoping Sections. The locks for any tele- 

scopnig sections shall visibly idicate as to whether 

they are locked or unlocked. 

6.7.£1 Scaffold Position. Use as a scaffold shall be 

based on a one person usage Qvorking load not to 

exceed duty rating of ladder inchiding weight of user 

and all clothing, tools, and matenais). The mamufac- 

turer 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 three times 

the minimum outside width of the bottom support m 

the scaffold position. Hand rads and tocboards are 

not required, 

7. Test Requirements 

7.1 General 

7.4.4 The test methods depicted im this section represent 

the preferred methods to be followed im determining 

whether a ladder conforms to the requirements 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 mtent 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 1s 

ip conformance with the standard. 

7.4.2 The test requirements were developed using 

statistical tolerances. Hence, where a single test result 

indicates noncompliance, the test may be repeated 

utilizing a statistically pustifiable oumber of test 

samples to ulumately determine complance or 

noncompliance with the standard. 

7.3 Many of the tests required by the standard are 

inherently dangerous. The American National 

Standards Institute, the Al4 Coraruttee, the Al4 

Subcommittees, and the Al4 Task Forces nenther 

assume nor accept any responsibility for any myuory 

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 labo- 

ratory or consultant, the user or owner of the product, 

or any other mdividual or organization, and whether 

of Bot any equipment, facdity, or personne] for or im 

connection with the testis fomished by the manufac- 

turer or by any other such individual, consultant, 

laboratory, or organization. Extreme care shall be 

exercised to avoid personal uypury when setting up 

and conducting the tests aad when disassembling 

the test gear at the conclusion of the tests. 

7.2.4 Diligent effort and close attention to all details 

shall be exercised in setting up and conducting the 

tests. Subtle variations m test techniques raay untro- 

duce significant testrag errors that bias the testing pro- 

gram. Personnel imexpenenced in ladder testing, even 

though otherwise professionally qualified, should be 

especially careful to follow the preferred test methods. 

7.28 Design verdication tests shall be conducted 

during the inal evaluation of a specific prochict design 

and thereafter whenever there is a change in the design, 

method of manufacture, or material. [Lis not intended 
that desion verification tests shall be conducted on 

Indders that have been in use or subjected to poor 

damage, misuse, or abuse. Ladders subjected to design 

venfication tests are not intended for subsequent use. 

7.4.6 Quality control tests should be conducted during 

the manufacturing 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 darnage, misuse, or 

abuse. Certain quality control tests, such as dimen- 

sional verfications, hardness, chemistry, spectroscopic, 

and mechanical properties tests may be conducted 

on ladders subsequent to their use when done with
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extreme care by properly qualified professionals 

following applicable ASTM standards for such tests, 

where proper recognition is gtven to the mfluence 

on the test results of the prior use and the test method 

itself. Except where the quality control tests are 

destructive in nature, ladders subjected to quality con- 

irol tests may be subsequently placed into field service. 

7.£.7 Vhe manofacturer, the actual owner, the user, or 

their agents, to evaluate the condition of the product 

following actual field service may conduct in-service 

tests im the field. Ladders that conform to the m-service 

use tests may continue to be employed. 

Note: The tests with the fall text in italics are advisory, 

not mandatory, when conducted for in-service testing 

purposes, 

7.48 The development and ongoing implementation 

of overall quality control shall be the responsibilty 

of each radivideal manufacturer. 

7.4.9 Conformance to the design verification test 

requirements shall be determined 5 minutes after 

load removal, where applicable. 

7.1410 The test load shall be applied slowly, using 

care to minunize dynamic loadimg and eliminate 

impact loading during the test. 

7.2 Cambination Ladder Tests 

Combination ladders shall comply with the test require- 

ments for stepladders when im the stepladder position, and 

for extension ladders when in the extension Ladder position. 

The 75-1/2° angle of inclination for extension ladders shall 

be modified when applied to combination ladders in their 

extension-ladder orientation to the extent necessary t per- 

mut the tread portion of the steps to be horizontal (level). 

7.8 Single, Extension, Combination, and 

Articulated Ladder Tests 

7.34 Horizontal Bending Test. 

Note: This is a design verification test. 

7.3.4.4 The ladder shall be placed in a flat horizontal 

position, as shown in Fig. la. When articulated, 

extension, and conzbination ladders are tested, the 

uoit shall be opened to its maximum working length. 
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The umt shall be loaded with the preload shown in 

‘Table 5. it shall be applted to the center of the rung 

nearest to the center of the test span over a 3-1/2 inch 

length of the rung, ensuring that the load is applied 

equally to both side rails, as shown in Fig. 1b. The 

preload shall be held for a minimum period of one 

mimute and then uploaded. 

After preloading, a deflection test load m accordance 

with Table S shali be applied in the same manner 

as the preload. Vertical measurements shall be 

taken of both rails before and during loading, and 

after the load is removed. The maximum average 

deflection of both side rails shall not exceed the 

value given im Table 6. 

7.3.4.2 The ladder shall then he subjected for at 

jeast one mimute to an increased load, equal to the 

ultimate test load in accordance with Table 5. The 

ladder shall sustain the nltumate test load without 

ultimate faihure. The test load shall be sequentially 

applied at the three diferent rang locations: first to 

the center of the highest base rung below the over- 

lap; second to the center of the fly rung in the center 

of the overlap or, if necessary, 6 inches Ingher than 

the center of the ladder span; and third to the center 

of the lowest fly ning above the overlap. When 

testing an articulated ladder, the test load shali be 

applied to the center of the ning immediately above 

the center of the test span. When the articulated 

ladder is inteaded 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 longitidimal translation of exther one or both 

supports doring loading as the test unit deflects, yet 

stil 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 lest, 

The ladder shall be supported and the load shall be 

applied to the rung closest to the midpoint of the 

span, over a 3-1/2 inch bearing on the rung, as 

shown tn Fig. 2a and b. AU supporting and loading 

apparatus shall conjorm to that shown in Fig. 2a and 

28. The test results shall be recorded on a data sheet 

  

  

    

Table 5 
Horizontal Bending Test Leads {pounds} 

Deflection Ultimate 

Duty Ratiag and Type Working Load Preload Test Load Test Load 

Special duty - Type (AA 375 280 375 HK 

Extra heavy-duty - Type (A 300 225 300 37: 

Heavy-duty - Type I 250 188 250 310 

Medium-duty - Type 225 169 225 280 

Light-duty - Type UT 200 150 206 250 
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Figure |} 
Horizontal Bending Test 
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REQUIRED 
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a   
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SUPPORT BAR SUPPORT BAR 
(NOTE 3) ¥ pare 1 INGTES 2AND 4) gOTE 3) 

TEST LOAD I TEST LOAD 2 
(NOTES 2 AND 4} {RUNG CLOSEST TO € 

CENTER pF LADDER} ; 
{NOTE S ~~ : nm 33 in 

Test Setup : 

fa) ll i 
q 

& rest! LOAD B 

| 
j 

PRP PY POPP PPP EP PP PF 

NOTES: Section A-A 

{b} (i) y = deflection of the ladder under load. 

(2) The ultimate tect load shall be applied at three different locations: (a) to the center of the highest base 

rung below the overlap (test load 1); (b) to the center of the fly rang in the center of the overlap or, if neces- 
sary, 6 inches higher than the comter of the ladder span (test load 2); and (c} to the center of the lowest fly 

rung above the overlap Gest Joad 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 ( inch. 

{4) This test is Hlustrated 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, 
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 fest to prevent translation of the fly section relative to the base section 
during the test. 

that contains at least the minimum data shown in 

3, or the equivalent. 

fig, 

The ladder shali be preloaded with a 30 lb. load Jor 

one minute before applying the test load, The test 

load shall be applied for a period of one minute, in 

accardance with Table 7. 

Deflections shall be determined by measuring, at the 

midpoint between the supports, the vertical distance 

Jrom the extreme outside edges of the widest section 

of both rails to the Noor or other reference surface 

both before loading and while the full test load is 

applied. These measurements shall be 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 hor ‘zontal {shall be calculated 

from the trigonometric equation: 

  
of . . > oN 

. | difference in deflection of rails 
= are sine 

outside width of widest section 

The ladder shall pass this test without exceeding the val- 

ues of deflection and angie of twist shown in Table &. 

7.3.4 Simulated In-t/se Inclined Load Test. 

Note: This is a design verification test.
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Maximum Allowable Average Deflections for 
Horizontal Bending Test 
  

Maximum Working Length 

(Size less Minimum Overtap)* 
  

  

Maximum Average 
Ladder Size Two-Section Three-Section Deflection 

(feet) (eet) {feet} {inches} 
12 9 — 36 
14 ii — 3.2 
16 i3 —_ £8 
20 i7 — 16.8 
24 ai a i3.2 
28 25 — 16.4 
3200 ee 26 174 
32 ie 19.6 
36 —_ 28 20.6 
36 32 — 22.8 
4G —_ 30 22.8 
49 35 — 26.9 
44 — 34 26.3 
44 i 29.2 
48 ~ 38 29.2 
48 43 — 32.4 
52 —_ 4B 3E2 
52 46 — 33.6 
SG ee 44 34.4 
36 SO 0 meee 38.8 
60 — 48 38.6 
60 54 — 42.0 
64 — 52 4L2 
68 — 56 445 
72 —_ 60 ay 4 
  

*For single ladders use column for maximum working length for two-section 

extension ladder. 

The ladder shail be extended to the maxinnim working 

length and supported as shown in Fig. 4. The load 

shall be applied equally to both side rails on the lowest 

fly ning above the overlap on extension ladders and at 

the first rung at midspan or above on all other ladders. 

The load shall be applied using two 3-1/2 inch straps, 

each located next to a rail and centrally loaded 

through an equalizer bar on the chmbing side of the 

ladder. All supporting and loadime apparatus shall 

conform to that shown in Fig. 4 or shall be such as 

to produce equivalent results. 

The ladder shall be loaded in accordance with Table 9. 

The full load shall be applied for a period of one 

minute before release. The ladder shall sustain this 

lead without ultimate faihure. Permanent deformation 

(set) shall be allowed. 

This test shall be used only for design verification. 

Tt shall not be enaployed for quality control or fieid 

inspection purposes. 

7.34 Hardware Test Requirements. 

7.3.44 Column and Hardware Load Test 

Note: This is a design verification test. 

73444 Single and Extension Ladders, The 

test umt shall either be the shortest full-size 

ladder manufactured or a unit merely of suffi- 

cient length for test purposes. Hf a full-size 

ladder is used, the fly section shall be extended 

a iminium of one rung beyond the minimmim 

working length of the ladder. Short test rmits 

shall consist of portions of the base and fly 

sechons of the extension ladder with all the 

hardware or fithogs attached. 

The tit shall be placed at a 75-1/2° working 

angle, as shown in Fig. 5, with both locks 

engaged. A dowaward distabuted load, 1a 

accordance with Table 10, shall be applied for 

a pertod of one minute, to the lowest fly rung 

above the overlap on extension ladders and to
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Table 7 Table 9 
Deflection Test Loads Simulated In-Use inclined Load Test 

Deflection Working Test 
Test Load Load Load 

Duty Rating and Type (pounds) Duty Rating and Type (pounds) (pounds) 

Special duty - Type [AA 835 Special duty - Type TAA 375 200 

Extra heavy-duty - Type LA 70 Extra heavy-duty - Type LA 300 1600 

Heavy-duty - Type | 60 Heavy-duty - Type | 250 1009 

Medium-duty - Type HT 3S Medium-duty - Type I 225 900 

Light-duty - Type 10 50 Light-diuty - Type 10 200 800 

Table 8 
Deflections and Angles of Twist 

Combination 
Single* and Extension Ladders Ladders 

Maximum Working Length Maximum Deflection ¥ 

(Size less Minimum Overtap) of Loaded Railt Twist Angle a 

(deed) (inches) idegrees) Sine & 

Maximum Single Single Single 

Size of Working Extension Extension Extension 

Ladder Length Articnlated Combination Articnlated Combination Articulated Combination 

(feet) = Two-Section* Three-Section (feet) Ladders Ladder Ladders Ladder Ladders Ladder 

_ ae 7 — 1.00 — os 0.03664 

— — — 8 — 1.26 _ 2.3 — 0.04613 

_ ae 9 — 1.40 — 25 0 6.04362 

—_ — —_ 1c) cs 1.60 — 248 ~~ 0.4536 

14 il — it 1.00 L.BO 2.50 2.8 0.05059 0.04883 

15 iz — 12 1.28 2.18 3.00 3 G.05234 O.05408 

16 13 _ 13 1.50 2,35 3.1) 3.3 O.05408 0.05736 

i7 Ye 14 1.75 2.50 3.20 3.4 9.05582 0.03931 

18 is — 15 2.00 2.380 3.36 3.8 8.05756 6.08108 

28 7 _ 7 2.50 3.10 3,50 3.6 G.06105 G.06279 

22 19 — 19 3.00 3.40 3.70 44 0.06433 0.06976 

24 ai — — 3.350 — 3.30 — 0.06802 — 

28 25 mete 4.80 — 4,30 — 6.07498 _ 

32 29 26 — 3.30 oe 3.70 — 8.08 194 — 

36 32 28 _ 6.30 — 5.16 —_ COBEBP 

49 35 38 _ 750 —_ 3,50 ~ 6.09585 _ 

4 39 34 — 8.50 _ 5.93 — 0.10279 — 

48 43 38 —_ 9.30 _ 6.30 — 0,10973 - 

52 46 4o —_ 10.30 —~ 6.70 — 0.11667 — 

56 50 4&4 _ 14.30 — 749 _ 0.12360 — 

6D 34 48 ~— +s: | 738 ~ @, 13053 — 

&4 _ 32 _ 13.56 — 7383 _ 13744 —_ 

68 ~ 36 — 14,50 ~ 8.30 —_ G.144836 —_ 

Fe — & — 15.56 — 8.70 — G.15126 — 
  

* Por single ladder use column for maxienum working length for two-section extension ladder. 
+ ¥ = 0.25% — 2.5, where ¥ = maximum deflection of loaded rail (inches) and X = maximum working length or size of ladder (feet). 
tax GiQy + 1.50, where o = twist angle degrees} and X = maximum working length or size of ladder (feet).
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Figure 2 
Deflection Test 
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Test Setup 
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   + 
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} (NOTE 6} 

& 8 
TEST 

{MOTE 3} LOAD {NOTE 4} 

{NOTE 1} 
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FLY OR TOP OF BASE 

Section A-A 

(b} 

NOTES: 

y   
SUPPORT BAR 
{NOTE 2) 

  

  

iS 
4 —“TINOTE $) 

A 8 
(NOTE 3) test (NOTE 4} 

LOAD 
(NOTE 1}       

PREYTEPTTTT TEP aia 

BASE ON TOP OF FLY 

(1) The test load shall be apphied 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 Linch. 

(G) A = vertical height of loaded rail. 
(4) 8 = vertical height of unloaded rad. 
(5) W = width of widest ladder section. 

(6) @ = angle of pwist. 
(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 duriag the test.

34 of 96 PGR2026-00044
TRICAM EX1018



American National Standard Al4.2-2007 

  

  

  

  

    

  

  

  

  

  

  

        

  

Figure 3 
Deflection Test Data Sheet 

DATA SHEET 

Company: 

Date of test: 

Recorded by: 

Type of ladder: Single Extension oo. «= Combination 

Code name: 

Ladder size: 

Length of test span: 

Width of widest section, MV: 

Rated load of ladder: 200 tbs _ 225 ibs 250 fos 308 fs 375 ths 

Actual Deflection 

due to Load 

Deflection Deflection at (Coluran 2 — Difference in 

Vertical at No Load ib Load Column 4} Actual Beflection, 8--A 

Readings {inches} finches} finches} finches} 

Right-hand 

loaded 

4a 

& 

Left-hand 

loaded 

A 

8g 

Right rail Left rail 

loaded loaded 

&-—A 
Angle of twist a = are sine W = 

Allowable angle of twist (Table §) = 

Deflection of loaded side rail al 

Allowable deflection (Table 8} nance — 

Rernarks:       

NOTE: This is a suggested format for a data sheet used to record test results from the deflection test.
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Figure 4 
inclined Load Test 

  ANGLE OF 
INCLINATION 
{NOTE 3}   
seerccaw TY PTT li lidi i 
iNOTE 23 f $ efddd 

  

NOTES: 
(1) This Hlustration shows the test setup before the load is 

applied. 
(2} The test platform follows the test load as the ladder 

deflects into the wail. 
(3) The angle of inclination shall be 75-1 /2°, except that 

for combination ladders in the extengion-ladder orientation a 

slightly modified angle shall be used so that the tread por- 

tions of the steps are horizontal (evel). 

the top rung of single ladders. The toad shall 

be apphed equally to both side rails using two 

3-1/2 inch straps, cach 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 chie to the test is not a test failare. 

However, the ladder shall sul support the test 

load after the application of the load, even if the 

rong assumed permanent deformation (set). 

7.34.42 Combination Ladders. The test unit 

shall be a full-size ladder. The extension section 

shall be extended a minimum of one rung or 

American National Standard Al4.2-2007 

Figure 5 
Column and Hardware Load Test and 

Single Lock Lead Test 

i 

o/a 
/ / YEST LOAD 

i 
i 

if aNGLE oF 
7? INCLINATION 

ral {NOTE 2} 

  

VVAVAA 

NOTES: 
(1) The fly section may be located either to the front or te 

the rear of the base section. 
(2) The angle of inclination shall be 75-£/2°, excent that 

for combination ladders in the extension-ladder orientation & 

slightly modified angle shall be used 50 that the tread por- 

tions of the steps are horizontal (level). 
(3) Both locks shall be engaged for the coluran and 

hardware load test (7.3.4.1); for the single lock load test 
7.3.4.2), one lock shall be engaged and the other lock 

removed. 

step beyond the minimum workimg length of 

the ladder. The unit, set Up as aD extension 

ladder as shown in Fig. 5, shall be placed 

agaist 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 nunimum 

period of 1 minute on a standard loading block 

(see Fig. G) 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 climbime side of the 

ladder. During the test, the tread portion of the 

steps on the front rail section shall be parallel

36 of 96 PGR2026-00044
TRICAM EX1018



American National Standard Al4.2-2007 

  

  

   

    

  

Table 10 
Hardware Tests 

Lock Tip Singte Lock 
Cohimn and Hardware Test Load Test Load 

Duty Rating and Type (pounds) (pounds) 

Special duty - Type TAA 1500 1200 

Extra heavy-duty - Type LA 1200 1000 

Heavy-duty - Type | G00 1900 

Medium-duty - Ty¢ 906 300 

Light-duty - Type 10 806 809 

Figure & 
Standard Loading Block 

SOLID STEEL PLATE s ~ in THICK 

OR EQUIVALENT MATERIAL 
   

BO £10 SHORE OUROMETER “A” 
ELASTOMERIC MATERIAL SUCH AS 

—~ HUBBER O8 POLYURETHANE, 
ADHERED TO PLATE 

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

to the ground. [f the treads are used on the sin- 

gle or extension ladder section, these treads 

shali also be parallel to the ground. The unit 

shali withstand this test with no permanent 

deformation (set) or other vistble weakening 

of the strucnure. 

7.3.4.1,3 Articulated Ladders. Vhe test wait 

shall be a foll size ladder. If equipped with 

an extension section, if shall he extended a 

minimum of one rung or step beyond the 

ratninwum working length of the ladder. The 

wort shall be set up as an extension or single 

ladder and placed against a vertical support, 

with all locks engaged. 

The ladder shall be placed at a 75-1/2° working 

angle. A downward distuboted load, mm accordance 

with Table 10, shall be applied for a period of 

one minute, equally to both side rails on the 

highest ning, using two 3-1/2-inch straps, cach 

located next to a rail and centrally loaded 

through an equalizer bar over the choubing 

side of the ladder. Permanent deformation in 

other parts of the ladder structure due to the 

test is not a test failure. Nowever, the ladder 

shall still support the test load after the application 

  

of the load, even if the ning assumes permanent 

deformation, 

7.3.4.2 Single Lock Load Test 

Note: This is a desiga venfication test. Not 

applied to articolated ladders. 

The test unit shall either be the shoriest full-size 

ladder manufactured or a unit only of sufficient 

length for test purposes. Tf a fall-size ladder is 

used, the fly section shall be extended 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 all the hardware or fittings attached. 

The test unit shall be set, as shown io Fig. 5, ata 

75-1/2° working angle, with one lock removed. 

For combination ladders im the extension ladder 

orientation a shghtly modified angle shall be 

used so that the tread portions of the steps are 

horizontal (level). 

A dowaward distabuted load, in accordance with 

Table 10, shail be applied for a ranievern period of 

one minute, equally to both side rails on the lowest 

fly rung above the overlap using two 3-1/2 inch 

straps, cach located next to a rail and centrally
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Lock Test 
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loaded through an equalizer bar over the climbing 

side of the laddex. 

‘The locks shall withstand this test with no perma- 

nent deformation (set) or other visible weakeorag 

of the locks. Permanent deformation in other parts 

of the ladder structure inchiding racking 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 nung 

assumes permanent deformation (set). 

7.3.4.3 Lock Tip Load Test 

Note: This is a design verification test. Not 

applied to articulated ladders. 

The test unit shail be either the shortest full-size 

ladder raauufactured or a unit only of sufficient 

length for test purposes. [f a foll-size ladder is 

used, the fly section shall be extended a mininamm 

of one rung beyond the minimum working length 

of the ladder. Short test units shall consist of por- 

tions of the base and fly sections of the extenston 

fadder, 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 shail be prevented from slipping by a block 

or equivalent means. The tip of each lock shall 

bear on the center of a steel test fexture placed 

over the top of a rang, as shown im Pig. Sa and h. 

Doring the test, each lock shall be prevented from 

pivoting by a means located adjacent to its prvot 

point, but which shall not in any way affect that 

portion of the lock under test. 

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 fly 

rung above the overlap, using two 3-1/2 inch 

straps, cach 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 stdl support 

the test load after the application of the load, even 

if the rung assumes permanent deformation (set). 

7.34.4 Cyelic Rung-Lock Design Verification Test 

Note: This is a design verification test. Not to be 

applied to articulated ladders, or ladders with fixed 

lock designs. 

  

A machine equivalent to that pictured i Fig. 9 

shall be used to operate the rung lock through the 

following cycle, as shown ip Fig. 10:
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Figure 8 
Lock Tip Load Test 

  

\ 
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BLOCK oO” O4 
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Compression Lock 

(a) 

    

NOTES: 

BLOCK f 

(NOTE 2} / 

et TEST LOAD —— 

7:         

   

FIXTURE — 

/ofio 
f 

~~ 

i f ANGLE OF 
vA INCLINATION Ly gf (NOTE 

we O/ \     

Tension Lock 

(b} 

(41) 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 Gevel). 
(2) Ablock or equivalent means shall be used to prevent the bottom of the ladder from slipping. 

(1) One 6-mch upstroke to allow rung lock to 

engage ming 

(2) Fall G-inch downstroke to lock mmg lock 

on rung 

(3) Foll 12-inch upstroke to disengage rong lock 

(4) Pull 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 im the extension- 

ladder orientation, a shghtly modified angle shall 

be used so that the tread portions of the steps are 

horizontal devel). Spring-loaded locks shall be 

tested with the ladder ip 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 mposed. Any malfunction of the 

rang lock or fracture of its components, meliding 

springs, shall be considered as a fatbure 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 or combmation ladders. 

7.345 Combination Ladder Lack Test. The ladder 

shall be placed ra the horizontal bending test position 

(See Fig. 1) and the extension section moved for- 

ward untd it disengages from the lock (See Fig. 7). 

The distance for such disengagement shall not be 

less than one inch. 

7.3.4 Extension-Ladder Rang Bending Strength Test. 

Note: This is a design verification test. 

The test shall be conducted on either a single section 

of the ladder or on a three-rong test sample taken 

from the maximum width portion of a like ladder 

section with a like rung. The test unit shall be sup- 

ported and the load shall be applied as shown in 

Fig. tla, using a standard loading block. The rang 

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 monte. Upon removal of the 

test load, the permanent deformation (set) shall be 

measured with a steatght edge and a rote as shown ip 

Fig. fib. The allowable permanent deformation (set)
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Cyclic Rung Lock Test Arrangement 
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Ais- Valve Position® 
  

  

Operating Cycle Noi No.2 Noa3 No.4 

Pall upstroke oO ¢ Cc Oo 

Full downstroke c oO oO c 

One-half downstroke to latch Oo c Oo c 

Downsiroke i¢ lock c oO oO C 
  

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

shall not exceed L/K. for ming length (L) measured 

bebween the inside webs of the attached side rails, in 

accordance with Table 11 Gs is a factor that varies 

with daty rating and Type). Other than bucking relat- 

ed to the allowable permanent deformation (set), 

there shall be no test fatlure. 

7.3.6 Rung-to-Side-Rail Shear Strength Test. 

Note: This is a design verification test. 

The test umt shall consist exther of a single section of 

the ladder or a three-rung section taken from a like 

ladder having the same rang cross-section and rang 

jomt. The test unit shall be set at a working angle of 

75-1/2° to horizontal. For combination ladders in the 

extensiontadder orientation, a shghtly modified 

angle shall be used so that the tread portions of the 

steps are honzontal (level). 

A downward distributed load, in accordance with 

Table 11, shail be appbed for a mimmom period of 

i minute, as shown im Fig. ila, but resting on the 

widest ike crass 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 

faihure either in the fastening means attaching the 

ring or ia the side rail. 

2)
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Figure 10 
Rung Lock Testing Cycle 
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Figure 11 
Rung Sending Test and Rung-to-Side-Rail Shear Strength Test 
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NOTES: 
(1} The test load for the rung bending test (7.3.5) is indicated by a solid arrow; the test load for the ming-to-side-rail shear 

strengih test (7.3.6) is mdicated 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). 
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Table 11 
Step Bending, Rung Bending, Side-Rail Bending, 

Compression, and Sheer Strength Tests 
  

Maximum Allowahte 

  

  

Test Load* Permanent 
{pounds} Deformation (Set) 

Compression, Side- Rung and 
Rall Bending, aad Step Bending 

Thity Rating and Type Shear Strength Tests Tests LI RF 

Special duty - Type IAA 1206 1c09 L/25 

Extra heavy duty - Type LA 1200 1600 Lf2s 

Heavy duty - Type I 1006 990: Li 36 

Medium duty - Type II 900 850 LI7s 

Light duty - Type UI 800 800 Lf 100 
  

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

shear strength tests. 

+ Values listed are for rung bending test only. 1. is the rung length in inches. The factor K varies 

with duty rating and type; K = 25 for Special duty and extra-heavy-duty ladders, 50 for heavy-duty 

ladders, 75 for medinm-duty ladders, and 100 for light-duty ladders. 

When a 3-foot test saniple is used, the test shall be 

applied to the center ming. When single sections of a 

ladder are tested, the test load shall be applied to the 

third or fourth rang from the bottom. 

7.3.7 Rung Torque Tests. The test wort shall consist 

of either an extension ladder with rungs or a short test 

saruple comprising of at least one rang and. pwo side 

rails im the case of the in-service test (7.3.7.2) or one 

rong and one side rail when employing the design 

verification test (7.3.7.1) (ee Fig. 12a and b). The 

torque load, m accordance with Table 12, shall be 

applied in a clockwise and then counterclockwise 

direction, alternately, for 10 cycles at each torque 

test load increment. The rong joint shall be so 

secured to the side rails that this alternating torque 

load shall cause no relative motion between the 

rung and the side ras in excess of 9° (based on 

1/16 inch maximum movement for a 1-1/4 inch 

diameter round rong), 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 tn 300 inch-pound increments until 

the maxiovorn load application required to meet the 

requirernents of Table 12 18 reached. 

7374 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 shail be trimmed so that the ng extends 

3 to 6 mehes from the rang jomt (see Fig. 12a). 

The rail itself shall extend 2 to 2-3/4 inches from 

each side of the joust. The surface that is visible in 

the area around the rung joint, consisting of the 

adjacent area of the ral, the rung joint itself, and 

the adjacent area of the rung, shall be coated with 

die bluing or similar material and allowed to dry. 

A reference line shall be scribed, running along 

the rung, across the rung jomt, and onto the side 

rail. In the case of tubular rungs, a clarap shall be 

placed over the rung, and the torque shaft shall be 

slid through the pillow block into the cut end of 

the mung untilitis within 5/8 inch of the ruag 

fount. The rail shall be clarnped in place with the 

hold-down plate. The rung clamps shall be located 

3 inches frora the rung jout and shall be tightened 

in place. Alf bolts shail be checked for ughtness. 

When solid rungs are tested, the test rang 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 ring chuck, collet, or 

ming torque tube clamp shall be tightened. 

The load shall be apphed with a torque wrench. The 

load at which the first moveraent ts aoted should be 

recorded, as well as the type of break (2-F for rung- 

fo-jount movement; -R for jomt-to-rail movement; 

or R-J-R for rung-to-jount-to-rail moveraertt). 

IRF 
Li3./ 5 

Note: 

Kung d orgue In- Se revice Test 

    

arp 
The test untt shall consist of either a single section 

of the ladder or a short section comprising of a 

least one rung and two side rails (see Fig. 136). 

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 black will not depen | the rung 

locally. The torque shall be applied, as described 

23
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Table 12 
Rung Torque Tests 
  

Maximum Test Load 
  

  

Design verification in-Service 
Torque Test* Torque Test* 

Duty Rating and Type (inch-pounds)} (hach-pounds} 

Special duty - Type TAA 600 900 

Extra heavy duty - Type LA 609 900 

Heavy duty - Type I 600 960 

Medium duty - Type U 609 900 

Light duty - Type HI 609 960 

  

* 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, 

Figure 12 
Rung Torgue Test 

CLAMP 
a,    

        
    

  

    

      
ALTERNATE 
TEST LOAD 

HOLD- 
DOWN 
PLATE 

TEST 
LOAD 

TORQUE INOTE 3]   
SHAFT 

In-Service Test {7.3.7.3} 
es } 

SELF -8LIGN—— 
PILLOW SLOCK 

  

RUNG 
Design Verification Test (7.3.7.4) MANDREL 

fa} {NOTE 2} 

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

(2) The testing of a hollow rung is ilhistrated. The rung mandrel is put inside the hollow rung beimg 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 
Bipe weench or the equivalent. 

(4) Shim the test unit as required, so that the run neutral axis is approximately coincident with the pillow block centerline.
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above, using @ test bar whose moment arm may 

vary as long as the required torque test load in 
rs 

inch-pounds is obtained. in no case, however, shall 

the moment arm be less than 18 inches 

Both sets of rung joints and the iminediately adja- 

cent 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 

onte the side rail at both rung joint locations. 

The rung shall be so secured to the side rails that 

ihe aliernating torque load shall cause no relative 
motion between the rung and the side ratis. Both. 

rung joints in the assembly shail meet this require- 

ment. Pig, 12b illustrates typical methods that are 
acceptable alternates for performing this test. 

7.3.8 Side Sway Test. 

Note: This is bath a design veri} 

inservice use test, 

ation and an 

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 ladder 

portion of a combination ladder. This test shail be 

conducted i for all sections of an extension ladder, 

The sections from a combination ladder shall be 

individually tested. 

The test section shail 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 shalt be i 

an approximately horizontal plane, and the rungs 

shail 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 fo fre a period of one minute, and 

unloaded. This establishes the rero-reference jor 

deflection measurements. A test load, in accordance 

with Table 7, shall then be applied for a minimum 

period af one 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 maxunum deflection of the midpoint of the lower 

de rail, measured to a reference sur jac 2, shall not 

exceed the deflection listed in Table i 

Each section shail withstand this test without any 

permanent deformation (set) in excess of 1/1000 of 

the « effective span of the side rails. 

American National Standard Al4.2-2007 

fable 13 
Maximum Allowable Deflection for 

Side Sway Test —- Midspan Deflection 
of Lower Side Rall 
  

Maximum Deflection Y* 

  

  

Ginches) 

Test Secon 
Length X* Straight and Combination 

(feet) Extension Ladders 

4 0.84 0.84 

5 0.88 ; O.88 

& 0.92 9.92 

7 5.96 0.96 

& 1.00 1.60 

9 1.04 1.04 

1G 1.08 1.08 

12 +e 

i4 1.24 — 

16 1.32 — 

{8 1.40 — 

20 1.48 — 

22 1.56 — 

24 Fs 

236 |e rr 

28 P80 0 2 ees 

30 RBS 
  

*Y = 0.04X + 6.68, where ¥ = maximum allowable midspan 

deflection in the side sway test (inches) and X = ladder test 

section length eet). 

7.3.9 Side-Rail Cantilever Bending Tests. 

3.9.1 Static Side-Ratl Cantilever Bending Test 

Note This is a design vertfication test. 

The test unit shall consist of a single ladder 

sectiog or the base section of an exteasion ladder, 

articulated or combrnation 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 romgs 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 rad, the test urdt shall be 

placed on edge with the rongs im a vertical plane 

as shown ra Fig. ide. The lower side rail shall be 

clamped to a support and shall be unsupported 

from the bottom end to the midpoint of the lowest 

rang. Tf the ming has a flat surface, that surlace 

shall be parallel to the edge of the support. 

The test load shall be applied by means of a 

weight, in accordance with Table 14, for a mint 

arure period of one napotite, to the extreme bottom 

end of the woper side rail, as shown in Fig. ia. 

The load shall be centrally applied to a 2-inch long 

block resting on the full width of the side rail and 

held im place by a clamp. The load attachment 

point on the clarap shall not be more than 2 inches
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Figure 13 
Side Sway Test 
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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}. 

  

  

  

Table 14 
Static Side-Rail Cantilever Bending Test Load 

Section or Base Section of Articulated Ladder 
Articulated or Combination Ladder with Stabilizer Bar* 

Working Load Test Loads Test Loads 
Duty Rating and Type (pounds) (pounds) (pounds) 

Special duty - Type [AA 375 600 - 

Extra heavy duty - Type LA 306 S00 1000 

Heavy duty - Type I 250 400 800 

Medium duty - Type I 225 300 600 

Light duty - Type 1 260 200 A400 

  

* Stabilizer bar which joins both rails.

45 of 96 PGR2026-00044
TRICAM EX1018



American National Standard Al4.2-2007 

Figure 14 
Static Side-Rail Cantilever Bending Test 
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i 
D2 

along the side rail, and a minimum width equal to the full width of the side rail including side rail Manges. 
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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 got exceed 1/4 wich. 

The test load shall then be applied to the extreme 

bottom end of the lower side rail m a ke manner, 

as shown in Fig. i4b. Ladders with a stabilizer bar 

shall have their test load apphed to the extreme 

bottom end of the lower stabilizer bar as shown im 

Fig. l4c. 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 

farhure of any lacdder 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 farture. 

739.2 Side-Ratl Cantilever Dynamic Drop Test 

Note: This is a design verification test. 

The test unit shall be the longest extension ladder 

for each base section rail size and the longest sin- 

gle ladder for cach rail size. An extension ladder 

shall be opened one foot for the drop test. Ladder 

feet shall remain on the section, but each foot shall 

be taped so the bottom surface makes an angle of 

90° with the rail length. 

The test ladder shall be placed in a honzoatal 

position with the rings vertical. The fly section 

shall be supported 6 inches from the very top of 

the fly section Gnclhuding caps), so that the lower 

rail of the base section is 36 mches from a con- 

crete floor. See Fig. 15a). When testing a ladder 

with a stabilizer bar, see Fig. i5b for setup. 

To perform the drop test, both rails of the base sec- 

tion shall be suided in a vertical plane during a free- 

fall drop. The allowable permanent deformation (se) 

of the lower side rail shall not exceed 1/4t inch. 

7310 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 hori- 

zontal support for the ladder on one end shall be fixed. 

An imitial preload of 600 inch-pounds, applied ma 

clockwise direction, shall be used to establish a refer- 

ence for angular deflection. The ladder shall be 

unloaded after the application of 600 inch-pounds 

and the angular deflection set to 0 degrees to establish 

a datum. A torque of 1200 inch-pounds shall then be 

applied, using one of the two methods described in 

Fig. 16 (note 2). The torque shall be applied first in 

a clockwise direction, and the angle of twist shall be 

vecorded with respect to the O degree datum. Then 

apply a 1200 inch-pound torque in the counterclock- 

wise direction and record the angle of twist using the 

same 0 degree datum. Neither measurement shall be 

greater than the values in Table iS. Attention shail be 

given to ensure that the ladder is tightly clamped onto 

the test fixtures during this test. 

When testing an articulated ladder, this test shall be 

vepeated 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 interfere 

Figure 15 
Side-Rail Cantilever Dynamic Drop Test 
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Figure 16 
Ladder Twist Test (Single, Extensien, or Articulated Ladders) 

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 he tested.    
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Table 15 
Ladder Section Twist Test 
  

Maximum Atlowable 

  

Working Load Angle of Twist 6 
Duty Rating and Type (pounds) (degrees) 

Special duty - Type TAA 378 14 

Extra heavy duty - Type TA 300 14 

Heavy duty - Type I 250 18 

Medium daty - Type 0 225 20 

Light duty - Type T/ 200 22 

  

centrally applied to the third highest rong. A horizon- 

tal test load force, is accordance with Table 16, stati- 

cally apphed centrally to the bottom of the [adder at 1 

rach above the test surface, shall not cause movernent 

in excess of 1/4 moh across the test surface. 

with the smooth operation of the jomt, is permusstble. 

7.344 Feot Slip Test, 

Note: This is a design verification test. 

Single, extension, combmation and articulated ladders 

shall be tested for slip resistance as shown in Fig. 17. 

The test anit shail be a 16-foot model (or longest avail- 

able if only shorter versions are manufactured). The test 

surface shall be A-C plywood, which shall be pre-sand- 

ed 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 ladder rests 

against shall also be A-C plywood, simdarly treated. 

7.3.42 Muitisection 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 emploved. The unit shall be set in 

a vertical position, at the mininaum working length 

of the ladder. The base section may be braced or 

A dead load, in accordance with Table 16, shall be otherwise held to maintain vertical ah gnment.

48 of 96 PGR2026-00044
TRICAM EX1018



American National Standard Al4.2-2007 

MOVEMENT 
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Figure 17 
Foot Slip Test 
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{NOTE 7} 
  

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 dixec- 

tion of the test load. 
2) The dead load shall be applied on the thicd Inghest 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 (evel). 

A measured downward force shali be applied to the 

rope if the ladder has a rope and pulley system 

installed. The force shali be smoothly applied to 

cause vertical cxtension of the extending section(s) of   

two feet or more, at a rate of 1/2 to 1 foot per second. 

For those ladders not equipped with a rope and pul- 

ley, 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 manxi- 

  

Table 16 
Foot Slip Test 

Horizontal 
Dead Load Vest Load 

Duty Rating and Type (pounds) (pounds) 

Spectal duty - Type [AA 200 30 

Extra heavy duty - Type [A 200 50 

Heavy duty - Type I 200 30 

Mechum duty - Type Hf 200 50 

Light duty - Type Hi 200 AC 
  

mum shall not exceed two times the weight of the 

extending section(s).
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Table 17 
Articulated Ladder Tasis 
  

Dynamic Joint Lock Tests 

Scaffold Bending Cyclic Horizontal Test Load (pounds)   

  

Duty Rating and Type Working Load Strength Test Load Scaffold Straight & Stepladder 

{pounds} {pounds} Position * Position 

Extra Heavy Duty - Type TA 380 1200 36 73 

Heavy Duty - Type I 250 1080 42 63 

Medium Duty ~ Type I 225 1060 38 37 

Light Dhty - Type Ti 200 1006 34 30 
  

* The scaffold position cyclic load is applied in both the push and pull direction, 

7,4 Articulated Ladder Tests 

Note: These are design verification tests. 

This standard does not cover Type LAA articulated ladders. 

Articulated ladders shall comply with the test require- 

ments 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 shall comply with the 

additional jot tests 7.4.2 through 7.4.5. Hf the ladder 

design includes extendable sections all tests shali be 

conducted with those sections, fully extended. The tests 

shall be conducted with the ladder on a test surface of 

A-C plywood, which shall be pre-sanded using 326 fine 

wet/dry sandpaper. The “A” side of the plywood shall he 

placed in contact with the feet of the ladder. 

74.4 Scaffold Bending Strength Test. When set up im 

all scaffold positions recommended by the manufacturer, 

the ladder shall be capable of withstanding, without 

test failure, a test load as indicated in Table 17. The 

load is to be applied for | minute to the center of the 

standing area of the scaffold on the manufacturer’s 

recommended decking material, or 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 

pre-sanded with 320 fme wet/dry sandpaper. 

7.4.2 Cyclic foint Test. A pair of jomts shall be cycled 

fram the closed position to fully open and back to the 

closed position for 6,000 cycles. The test sample shall 

be a pair of hinges and the ladder sections directly above 

and below the hinees. The hinges are to be locked and 

unlocked in each of its locking positions during every 

evyele. The use of additional lubricant on the joutts ar 

hinges during the test, and the use of machine to cycle 

the hinges is not permissible. Clanip either the top or 

jower ladder section to a fixed member, such as a 

table, and cvcle the apposite ladder section through 

each hinge position. Following this test, the ladder 
F shall nacet the requirements of the 7.3.1 Horizontal 

Bending Test, 7.3.3 Inclined Load Test, 7.4.3 Unlocked 

Jount Test, and 7.4.5 Dynamic Tout Lock Tests. 

7.4.3 Unlocked Joint Test. A test of the internal jomt 

friction shall be conducted with the test ladder in the 

straight ladder rode. With all poms locked and dry 

(no bubncant other than that used dunng manufacture), 

and telescoping sections fully retracted Gf provided}, 

the ladder shall be set at an angle of 75-1/2° with the 

top leanme against a vertical wall. The ladder shall be 

oriented such that the raid-span jomis, when unlocked, 

allow the ladder to fold toward the wall. The mid-span 

jormts shall then be unlocked, and a 5 pound vertical 

load applied over a 3-1/2 inch wide area at the center 

of the Lowest rung. The ladder shall fold toward the 

wall and no longer remain straight. Folding of the 

ladder at less than 5 pounds is also acceptable. 

7 4.4 Single foint Lock Test, The test unit shall be a 

full-length ladder set in the single or extension ladder 

mode, at a 75-1/2° working angle, with one hinge at 

mudspan unlocked. 

A downward distributed load, in accordance with 

Table 10, shail be apphed for a period of one minute 

equally to both side rails on the lowest rung above 

the unlocked hinge. The load shall be apphed using 

two 3-1/2 meh steaps, cach 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 uluimate 

failure. Permanent deformation shall be allowed, 

74.5 Dynamic Joint Lock Tests. Each test im this 

section (7.4.5) shall be conducted on a new and unused 

ladder, as well as a ladder subjected to the cyclic joint 

test (7.4.2). The use of additional lubricant dunng the 

test is not permissible. 

VAS 4 Dynamic Joint Lock Test for the Scaffold 

Pasttion This test is for articulated ladders that have 

approved uses (by the manufacturer) in a scaffold posi- 

tion as shown in Fisure 18b. The ladder shall be set up 

3]
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Figure 18 
Scaffeld Bending Strength and Dynamic Joint Lock Tests 
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c} Dynamic joint jock tesi- stepladder posRion ad} Dynamic joint lock tesi- straight ladder position 

NOTES: 
(1) The ladder shall be placed on the A side of A/C plywood, sanded with 320 fine wet/dry sandpaper. 

(2) A block or equivalent means shall be used to prevent the bottorn of the feet from sliding, but the 

feet shall not be claraped or otherwise restramed, 
(3) The horzontal force is applied in both the push and pull directions during cycling. 

(4) The horizontal force is apphed toward the support wall and then rernoved dunng cycling. 

(5) The horizontal force is applied toward the center of the ladder and then removed during cycling. 
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t 

N
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in the scaffold position with the telescoping sections 

extended to maximmim length Gf applicable) and the 

manofacturer’s recommended scaffold plank in place. 

A dead load equal to the city rating of the ladder, 

comprised of lead weights or the equivalent to maxi- 

mize the density of the loading medium, shail be sus- 

pended at the center of the plank, as shown in Figure 

18, im a manner that equalzes the load to both side 

rails, A horizontal force, mm accordance with Table 17, 

shall be applied in both the push and pull direction to 

the middle of the first rung below the hinge joint. The 

feet of the ladder closest to the application of the hon- 

zontal force shall be blocked frora sliding, but act oth- 

erwise restrained. The feet fuethest from the applica- 

ton of the honzontal force shall not be blocked or 

restrained (see Figure 1Sb). The horizontal push/pull 

force shall be cycled for 6,000 cycles at a rate of 50-70 

eycles per minute. The cycling shall consist of apply- 

ing the specified horizontal force first ia the push 

direction, then in the pull direction, and then repeating. 

The ladder shall not collapse, and all of the focks shall 

be ra their locked position at the corapletion of the test. 

7.4.5.2 Dynamic foint Lock Test for the Straight 

Ladder Position. This test is for articulated ladders 

that have approved use (by the manufacturer) in the 

straight ladder position. The ladder shall he opened 

to a steaight position, with the telescoping sections 

extended to maximum length Gf applicable}. The 

ladder shall be set at an angle of 75-1/2°. A dead load 

equal to the duty ratrag of the ladder coraprised of 

lead weights or the equivalent, to maximize the deast- 

ty of the loading medium, shall be suspended to the 

rong closest to midspan, or the first rung above 

muidspan if the two closest mugs are equidistant, as 

shown in Figure 18d. The load shall be applied in a 

manner that equalizes the load to both side rails. A 

horizontal force, i accordance with Table 17, shall 

be apphed toward the upper support wall to the mid- 

dic of the third rung above the floor. The feet of the 

ladder shall be blocked from sliding, but not other- 

wise restrained. The top of the ladder shall not be 

blocked or restrained (see Fig. 18d). The horizontal 

force shall be cycled for 6,000 cycles at a rate of 50- 

70 cycles per mainute. Cycling shall consist of apply- 

ing the specified horizontal force toward the upper 

support wall, then removing the force, and then 

repeating. The ladder shall not collapse, and all of the 

locks shall be in their locked position at the comple- 

tion of the test. 

7.4.5.3 Dynamic foint Lock Test for the Stepladder 

Position. This test is for articulated ladders that have 

approved use (by the manufacturer) in the stepladder 

position. The ladder shall be set in the stepladder 

position, with the telescoping sections extended to 

maximum leneth (if applicable}. A dead load equal to 

American National Standard Al4.2-2007 

the duty rating of the ladder comprised of lead 

weights or the equivalent to maximuze the density of 

the loading medium, shall be suspended to the high- 

est standing level, as shown in Figure 1&c, m a man- 

ner that equalizes the load to both side rails. To the 

same side of the ladder, a horizontal force, in accor- 

dance with Table 17, shall be applied toward the cen- 

ter of the ladder to the middle of the third rong above 

the floor. The feet of the ladder closest to the applica- 

tion of the honzontal force shall be blocked from 

sliding, bot not otherwise restrained. The feet furthest 

froma the application of the horizontal force shail aot 

be blocked or resteained (see Fig. 8c). The horizon- 

tal force shall be cycled for 6,000 cycles at a rate of 

50-70 cycles per minute. Cychng shall consist of 

applying the specified horizontal force toward the 

center of the ladder, then removing the force, and 

then repeating. The ladder shall not collapse, and all 

of the locks shall be m their locked position at the 

corapletion of the test. 

7.8 Step, Trestle (Double Front), Extension 
Trestle, Platform, Combination, 
Articulated Ladder and Step Stool Tests 

7.5.4 Compression Test, 

Note: This is a design verification test. 

A load test of the entire ladder or step stool shall be 

made with the ladder or stool in an open position, as 

shown oi Fig. 19 and 20. A uniformly distributed 

load, in accordance with Table 11, shall be applied 

for a minimum period of one minute to the ladder top 

cap or platform. A combination ladder shall be tested 

im its stepladder position, with the test load applied 

uniformly 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 hoth sections 

of the ladder, at the top cap of each section, or to the 

top step when no top cap is used. The unit shall with- 

stand the load without test failure. 

7.5.2 Side-Rail Bending Test. 

Note: This is a design verification test. 

The resistance to sicde-rail bending shall be tested by 

placing a load, in accordance with Table 11, over a 

3-1/2 ach width on the middle step adjacent to one 

side rail of the ladder for a rararmmm. period of one 

minnte, with the ladder im an open position, as shown 

im Fig. 19 and 20. The next higher step shall also be 

tested. A combination or articulated ladder shall be 

tested whue erected in its stepladder position. The 

ladder shall withstand the load without test failure. 

33
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7.5.3 Step or Plaiform Bending Test, 

Note: This is a design verification test. 

The strength of the step, rung, or platform section 

shali be tested by applying a load, in accordance with 

Table 11, for a mininuum period of 1 minute, over a 

3-1/2 inch length across the fell width of the step, 

ming, or platform and on the center of the longest or 

bottom step or rung with the ladder im the open posi- 

tion, as shown in Fig. 19 and 20. The test load shall 

also be applied to the longest ike step or rong with- 

out braces, as weil as to steps, rungs, or platforms of 

chfferent 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 farhire or permanent 

deformation (set), in excess of 1/100 of the clear 

length of the step, rang, or platform between the side 

rails (between inside flanges) or of the overall length 

of the stool top cap. 

7S. 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 minumum period of 

one minute, over a 3-1/2 inch width of the step or 

vung. The test load shall be applied on the longest 

braced and unbraced steps with the least fastening. 

The same test load shall be applied to steps or rungs 

of different cross sectional design or materials. The 

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

LOAD FOR SIDE - 
RAIL BENDING 
AND STEP-TO- 
SIBE- RAIL 
SHEAR TEST 
{NOTE 2) 

LOAD FOR STEP 
BENDING TEST 
{NOTE 2) 

   

    

   

    

    

_- TOP CAP LOADING FOR 
COMPRESSION TEST 

> tein WOOD LOADING BLOCK 

test setup is Ulustrated for a stepladder. 
(2} Typical locations for the test loads are shown: see 7.5.1, 7.5.2, 7.5.3, and 7.5.4 

as to the placement of the loads.
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test load shall he applied as near the side rail as pos- 

sible with the ladder in a fully opened position, with 

the spreaders or hinges locked, as shown in Pig. 19 

apd 20, The test load shall also be apphed fo the top 

cap of a step stool, over a 3-1/2 meh wide area across 

the front-to-back depth of the top cap adjacent to one 

side rail. When the load is rergoved, the unit shall 

show no indication of test faihire in the fastemnag 

means attaching the step, rong, or top cap to the side 

vail or test failure of any other component. 

735 Bucket Pail} Sheff Test. 

Note: This is a design verification test. 

The bucket shelf shall be constructed so that it supports 

a distribted load of 100 pounds, applied to the shelf 

for a minimum period of one mumute, with the ladder im 

an open position with the spreaders locked. The bucket 

shelf shall withstand the load without ultimate failure. 

American National Standard Al4.2-2007 

7.5.8 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 equivatent to maximize the density of the loading 

medium, shall be applied to the second highest step, 

rang, or platform (the highest proper standing level), 

as shown ip Fig. 21. (Por an extension trestle ladder, 

the load shail he applied to the second inghest exten- 

sion-section rung.) 

The ladder shall then be subjected to a horizontal 

polling force, im accordance with Table 18, applied 

at the geometric center of the stepladder top cap, at 

a distance of not more than 1/2 inch above its top 

surface, towards the front of the ladder, as shown ro 

Figure 20 
Methods (Other Than Dead Weight) for Applying Test Loads 

  
LLELLLLE     

™“ TEST MEMGER 

  

{NOTE 2} 

BOTTOM 
REACTION 
SURFACE 

A N\ 

Top-Loading Method 

{3} 
NOTES: 

TOP REACTION SURFACE f 

arn FORCE DYN AMOMETER 

TEST BLOCH 

BASE PLATFORM. 

TEST MEMBER? 
{NOTE 3} 

     

  

es FORCE APPLICATOR ~~ cod, 

  
Bortom-Loading Method 

fb) 

(1) Hydraulic, pneumatic, or mechanical means may be wsedl 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 Mustrated for the nung bending test, but i can 

also be used for the other tests.
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Fig. 21. The pullmeg force shall be applied to the top 

horizontal guardrail member of platform ladders, to the 

apex of the base section of trestle and extension trestie 

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 muinimum load that causes the lad- 

der to tip over shall not be Jess than the vahie shown in 

Table 18. Ladders equipped with a bucket shelf shalt 

be tested with the bucket shelf im the in-use position. 

7.3.7 Side Stability Test, 

Note: This is a design verification test. 

The side stability of a ladder shall be rncasured with 

the ladder set in an open position on a level floor. A 

wufomnly distn buted load, in accordance with Table £8, 

comprising lead weights or the equivalent to maximize 

the density of the loading medium, shall be applied to 

the second highest step, ning, or platform, as shown in 

Fig. 21. (For an extension trestle ladder, the load shall 

be apphed to the second highest extension-sechon rung.) 

The ladder shali 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 

t/2 sach above its top surface, as shown in Fig. 21. 

The pulling force shall be applied to the top horion- 

tal guard rail member of platform ladders, to the apex 

of the base section of trestle and extension trestle lad- 

ders, and to the top cap of combination ladders or to 

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

be leaded 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 ship or slide during the test. 

Doring this test, the minimum foad. that causes the 

ladder to tip over shall not be jess than the value 

shown ta Table 18. The test shall be ran with the 

force applied to both sides, and the values shall be 

averaged to obtarm the minimmun foad. Ladders 

equipped with a bucket shelf shall be tested with the 

backet shelf in the m-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 im an open position on a level floor. 

A uniformly distributed toad, ra 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, rang, or the platform 

(the highest proper standiag level}, as shown im Pig. 21. 

(Por an extension trestle ladder, the load shall be 

apphed to the second highest extension-section rung} 

The ladder shall then be subjected to a horizontal 

the geometric center of the stepladder top cap, ata 

distance of not more than 1/2 inch above ifs top sar- 

face, in a rearward direction, 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 hase section of trestle arid extension trestle lad- 

ders, 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 toad on the top cap, 

aod the polbas force shall be applied to the top cap 

also. The test surface shail be such as to ensure that 

the ladder does not slip or shde durmng the test. 

During the test, the mininvum load to cause the ladder 

fo up over shall not be less than the value shown in 

Table 18. Ladders equipped with a bucket shelf shall 

be tested with the bucket shelf im the in-use position. 

Table 18 
Stability Test Loads {pounds} 
  

Rear Pulling Force 
  

  

Other Torsional 
Front Side Ladders Stabibty 

Distributed Pulling Pulling Platform and Step Pulling 
Duty Rating and Type Dead Load Force Force Ladders Sicals Force 

Special duty - Type JAA 200 25 20 35 4S 35 

Extra heavy duty - Type TA 2K 25 20 35 4S 30 

Heavy duty - Type [ 200 25 20 35 4S 30 

Medium duty - Type 0 20K 25 20 35 4S 25 

Light duty - Type U1 200 25 20 35 AS 20 
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Figure 21 
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Front, Side, and Rear Stability Tests 
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mee SIDE PULLING 
FORCE (NOTE 1} 

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

(2) This test is Hlustrated for a stepladder. 

7.5.9 Torsional Stability Test. 

Note: This is a design verification test. 

The test unit shall be placed on a level floor, in the 

folly opened position, with the spreaders properly set. 

A 200-pound distributed dead load, coraprising lead 

weights or the equivalent to maximize the density of 

the loading medium, shall be applied to the ladder top 

cap, platforn, or top step when no fop cap is bsed, as 

shown im Fig. 22. 

A horizontal force, in accordance with Table 18, 

directed to the rear of the ladder, shali 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. 

Por 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 

arma, at the final load position, with a tolerance of 

+10°, during the test. The test shall be conducted on 

dry, uacoated, vinyl flocrimg (see Section 4). 

Relative movement in excess of one mech 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, sich as diagonal braces or rear 

horizontal braces, of less than 1/8 inch, shall not 

constitute test fadure. 

37
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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, platform 

ladders less than 3 feet in size, and other step-type 

ladders Jess than 5 feet im size. 

73510 Racking Test 

Note: This is a design venfication test. 

75./0_ The test unit shall be placed on a level 

floor, m the fully opened position, with the spreaders 

properly set. Both front feet shall be mdividually 

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 or 

rung, no part of the load shall contact ether of the 

two front rails during the test. 

A vertical pulling force shall be apphed to the rear 

of the ladder top cap, top guardrail or top step 

when ao top cap is used, so as to lift both rear feet 

and provide a 3-imech clearance between the rear 

feet and the floor. A 4-pound pre-load shall then 

be applied at the bottora of one rear side rail, after 

which the ladder shall be unloaded to establish a 

no-load reference poirot. A G-pound lateral pulling 

force shail he 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 the 

rear rail shall be measured relative 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 

testis not apphcable to ladder type step stoals. 

7510.2 Ladders with Plastic Top Caps. A high 

temperature and a low temperature racking test 

shali be required for ladders with plastic top caps. 

The high temperature test shall be performed with 

the steplacder at 140°F 15°F with S50 percent greater 

rack allowable than in the room temperature test. The 

low temperature test shall be performed at a tem- 

perature of -20°F44°PR with no fracture permitted. 

7.3548 Rail Cantilever Bending Tests 

7S.42.0 Front Rail Static Cantilever Bending Test 

Note: This is a design venfication test. 

The front ral cantilever bending strength of a ladder 

or step stool shall be measured by applyimg 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, poor fo testrag, shp-on feet or feet 

extending below the end of the rail, or using special 

purpose test fixtures tc load the side rad appropri- 

ately. The test onit shall be opened and placed on 

its side, with the steps perpendicular to the ground, 

as shown in Fig. 24. Corbimation ladders shall be 

opened to thei stepladder position. The lower side 

rail shali he clarnped tc a support and shall be 

unsupported from the bottom end of the rail to the 

  

  

  

Table 19 
Maximum Allowable Racking Deflection (inches) 

Deflectiont 

Ladder Size Type-TAA Type-T and I-A Type-il Type-Lit 

(feet) (¥=3.35X} (¥=L38X + 3.9) (¥=1.35X 47.9 (¥=1.35X + 7.9) 

3 4.04 TOS 11.95 11.95 

4 5,40 9.30 13.36 13,30 

5 6.75 10.65 14.65 14.64 

6 810 12.00 16.00 16.00 

7 9.45 13.35 17.35 

§ 1O.80 14.70 18.70 - 

16 13.50 17,40 21.40 

12 16.20 20.10 34.16 _ 

14 22.80 

16 25.50 

18 - 28.20 - - 

20 30.90 
  

+ Y= lateral racking deflection Gnches) during a 6 pound pull; X = ladder size (feet).
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Figure 22 
Torsional Stability and Rail Torsion and Spreader Tests 

200 LB DISTRIBUTED 

       

  

   

DEAD LOAD 

J a 

Se ® 

TEST LOAD 
LEVEL TO BASE 

TEST BAR 
(NOTE 1) 

CLAMP 
(NOTE 2) 

NOTES: 

(1) The test bar is clamped to the top cap. 
(2) The clamp is used only for the Rail Torsion and Spreader tests im 7.5.12. 
(3) The test surface shall be dry, unwaxed vinyl flooring (see Section 4). 

(4) This testis dlustrated for a stepladder.
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Figure 23 
Racking Test 

MINIMUM FORCE APPLIED 
TO LIFT REAR FEET 
{NOTE 4} 
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{a} 

100-Ib Ah 
DISTRIBUTED sh 4 

DEAB LOAD \ 

oe LATERAL 
a C7 DISPLACEMENT 

3in {APPROX} LATERAL 
TEST FORCE 
{NOTE 0 

FLOOR 

aLocK 
{MOTE 2) 

BLOCK -4 
{NOTE 2} 

Test Setup 

(b} 

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 he measured parallel to the 
direction the lateral force is applied. 

(2) Blocks fixed to the test surface are used fo resist rail rotation. 
(3) This test is Uhustrated 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 al least 3 feet long with the rope secured 

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

AO
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Table 20 
Static Cantilever Bending Tests 

Front Rail Rear Rail 
Cantilever Cantilever 

Working Load Test Loads Test Loads 
Duty Rating and Type (pounds) (pounds) (pounds) 

Special duty - Type TAA 375 375 250 

Extra heavy duty - Type TA 300 300 200 

Heavy duty - Type I 250 250 175 

Mednim duty - Type 0 225 200 150 

Light duty - Type Hi 200 150 125 
  

top of the bottom: step. The top surlace of the step 

shall he parallel tc the edge of the support. 

The test load shall be applied by means of a 

weight, in accordance with Table 20, for a muint- 

ptm period of | minute, to the extreme bottoni 

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 side rail and held m 

place by a C-clamp; the load attachment point on 

the C-clamp shall not be more than 2 mches below 

the underside of the web of the rail being tested. 

The weight shall be suspended so that itis acting 

through the vertical neutral axis of the side rad. 

The maximum allowable permanent deformation 

(set) of the upper side railis 1/4 inch. The test 

load shall then be applied to the extreme bottom 

end of the lower side rail ina ke manner (see 

Fig. 246). The maximum allowable permanent 

deformation (set) of the lower side rathis 1/4 inch. 

Provided the ladder continues to support the test 

load, permanent deformation (set) or ultumate failure 

of any ladder components as a result of the tests, 

except for the lumitation of the maximum allowable 

permanent deformation (set) of the upper and lower 

side rails shall not constitute test failure. 

7341.2 Reay Rail Static Cantilever Bending Test 

Note: This is a design verification test. 

The rear raul cantilever bending strength shall be 

raeasured by applying an edgewise load to the bot- 

tom end of a rear side rail. Use appropnate 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 

raul, or using special purpose test fixtures to load the 

side rail appropriately. The test anit shall be opened 

and placed onits side, with the honzontal rear 

braces perpendicular 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 which have a nominal 

clearance between the rear section rails to prevent 

lateral movement of the section when the test load is 

apphed. The test load shalt be apphed by means of a 

weight, im accordance with Table 20, for a oxime 

period of 1 rroute, to the extreme bottom end of the 

upper side rail (see Fig. 24a). The load shall be 

centrally apphed to a 2-anch long block resting op 

the full width of the rail and held in place by a C- 

clamp; the load attachment point on the C-clamp 

shall not be more than 2 mehes below the underside 

of the web of the rail bemg tested. The weight shall 

be suspended so that it acts through the vertical neu- 

tral axis of the rear rail — lower horizontal brace 

assembly, so as to avoid introdecing twisting info 

the rear rail. The maximans permanent deformation 

(set) of the upper side railis I/4 mich. The test load 

shali then be applied to the extreme bottom end of 

the lower side rail, in a like manner (see Pig. 24b}. 

The allowable permanent deformation (set} of the 

lower side rail shall not exceed 1/4 mech. 

Provided the ladder continues to support the test 

load, permanent deformation (set) or ultimate 

failure of anv 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 faiture. 

73.413 Front and Rear Rail Dynamic Drop Test 

Note: This is a design venfication test. 

The test unit shall be the tallest ladder for cach rail 

size, with the same bottom bracing for each unit 

tested. The stepladder shall be tested im a closed 

position, with the ladder horizontal so that the 

steps are vertical. The top of the ladder shall be 

supported G inches from its top so that the bottom 

of the lower rail is 24 inches from a concrete floor, 

as shown in Fig. 25. 

4]
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Figure 24 
Rail Static Cantilever Test 
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Figure 25 
Dynamic Drop Test 
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NOTE: This test is for cantilever in only. It is performed with the ladder closed. 

To perform the drop test, the front and rear rails 

shall be guided in a vertical planc, during a free- 

fall drop. The maximum allowable permanent 

deformation (set) of the lower side rarlis 1/4 mech. 

7.5.42 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 distnbuted dead load, compnsing lead weights 

or the equivalent to maximize the density of the loading 

mpedrarn, shall be applied to the ladder top cap, plat- 

form, or top step whea 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 specified in Table 21 

from the vertical centerlme of the ladder, as shown in 

Fig. 22. Por articulated ladders, the horizontal force 

shall be applied as clase as possible to the apex hinge. 

Table 21 

The force shall be perpendicular to the moment arm, 

with a tolerance of +10°, whes the test load is 

reached. The front side rail, oppasite from the side 

where the honzontal force is applied, shall he 

blocked from movement, The test shall be conducted 

op dry, uncoated viryl floormg (see Section 4). 

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 

upon release of the test force. Minor permanent 

deformation (set) of individeal ladder components, 

such as diagonal braces or rear horizontal braces, of 

less than 1/8 ich 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 appicable to step stools. 

Rail Torsion and Spreader Test 
  

Working Load 
Distance from 

Vertical Centerline 

Rail Torsion 

Test Force 

  

Duty Rating and Type (pounds) (pounds) (inches) 

Special duty - Type [AA 375 7S 36 

Extra heavy duty - Type LA 300 125 18 

Heavy duty - Type] 250 160 18 

Medium duty - Type i 225 75 18 

Laght duty - Type 10 200 SO 18 
  

43
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Ad 

Figure 26 
Stepladder Slip Test 
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NOTE: The 200-pound distributed dead load shall be placed on the second highest step. 

7.5.43 Stepladder Slip Test. 

Note: This is a design verification test. 

Stepladders shall be tested for shp resistance as 

shown in Fig. 26. The test anit shall be a 6-foot 

stepladder, fully opened and spreaders locked. When 

testing an articulated ladder, the test unit shall be a 

6-foot ladder or the shortest size greater than 6-foot, 

fully opened and all hinges locked. A uniformly dis- 

tabnted load of 200 pounds shall be placed on the 

second highest step. A horizontal pulling force of 

35 pounds, statically applied centrally to the bottom 

of the ladder at a distance of 1 inch above the test 

surface, shall not cause any movement in excess of 

Lid inch across the test surface. The test surface shall 

be dry, uncoated, vinyl flooring (see Section 4). 

7.344 Stepladder Plastic Top Cap Reference 

Material Tests. 

7.5.14.) Plastic tops frora the untial lot of mold- 

ings, which were employed for performance tests, 

shall be employed to perform the following tests, 

and the results shall be recorded and retamed for 

future reference. 

7 514.2 Ten (1G) top caps shall be weighed and 

both the mean and standard deviation determined. 

7,5.14.3 The specific gravity or density of the 

ohininun and maximum section thickness’ of plastic 

top caps shall be determined. The sample size shall 

be ten G10) and the mean and standard deviation for 

each set of samples shall be computed. 

7 S444 4 differential scanmng calorimetric test 

shall be performed to catalog the material for 

future reference. 

7.5.4.5 An intrared analysis of the material shall 

be performed and the results shall be retamed. 

7.5.14.6 The Heat Deflection Temperature GIDT) 

at 264 psi shall be at least 120°P im accordance 

with ASTM D648-82. Re-approved £988). 

7 514.7 Por the material tensile strength test, Type 

I tensile coupons of the material shall be prepared 

and shall comply with ASTM 1D638-91. 

Half of the coupons shall he tested as received with- 

out any special conditioning, and the other half shall
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be tested after exposure to accelerated weathenng 

as defined by Sec. 7.9.5.1 “Accelerated Weathering 

Test Procedure,” of ANST ATS for 1,000 hours. 

Failure occurs when clongatton after 1,000 hours is 

70% of less than the clongation of the “as recerved” 

matenal. Alternate cnteria is when the area under 

the stress-strain curve “after weathering’ is less 

than 70% of the “as received” curve area. 

7.5.44.8 For the cold impact test, a full size sample 

of the top cap shall be subjected to a S ft-Ib. impact 

from a 1.18 ib., 2” diameter guided steel ball after 

being conditioned for 24 hours at -20°F. The top 

cap, where the design permits, shall be placed ona 

flat horizontal surface and rmpact applied to the 

geometric center of the top cap. Where top cap 

geometry prechides complete support on a flat hori- 

gontal surface the requirement shall be achieved by 

equivalent means of positioning. One such method 

is to position the top cap so that it is supported as 

close to 1ts sides as possible resting on 1/4 rch 

thick steel plates supporting the underside of the top 

cap across the full width of the top (front to back} 

so that the top of the cap rests in a horizontal plane 

within +2° im any direction. The top cap shall show 

no signs of cracking after impact. 

7.& Labeling Tests 

7.6.4 General, The following procedures are 

designed to evahiate the suitabdity of primary hazard 

(danger and cation), safety use instruction (safety 

first), and product data information (notice) labels 

for application to ladders, and the performance of 

prioted labels applied to surfaces representative of 

those employed im the intended application. 

Unless otherwise speenied, the labels are apphed to 

the appropriate surfaces and conditioned for 24 hours 

at 73°F (45°F) and 50% relative bumuidity (45%). 

Satisfactory results are needed on 3 samples for each 

test to fulfill the requirements. [tis not intended that 

the tests shall be conducted on a progressive basis to 

lL set of test samples. After each environmental test, 

the saraples should be conditioned at 73°F G:S°F) and 

50% relauve bumidity 45%} for 24 hours before 

subsequent tests are conchcted. 

7.6.2 Tests 

Note: These tests are all design venfication tests 

and should be performed on standard substrates 

rather than on actual ladders. These substrates shall 

be aluminum extrusions, 6061-16 or the equivalent 
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19 mechanical properties, of O.O4S to 0.070 inch 

nominal thickness. 

Labels shall be mounted using a 4-1/2 pound weight- 

ed roller and then cured for 24 hours before being 

subjected to test. 

7.6.2.1 Adhesion Test. The test shall be conducted 

oa anew label that has aot been subjected to the 

other tests 2 7.6.2, acearding to ASTM 11903-49 

(1978), Test for Peel or Stapping Strength of 

Adhesive Bonds! A raporoven force of 30 ounces 

shall be required to remove the label. 

76.2.2 Scratch Resistance Test. The label shail 

resist defacement or removal when a flat metal 

blade 1/32 mech thick, heid at a right angle to the 

fest 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 mamersed in water, label side down, with the 

water level a minimum of 1/8 iach above the label, 

for 48 hours at 7S°R. No significant change shall 

occur in the legibility of the labels or in their 

adhesion to the ladder surface (as evidenced by 

delarninating or curling) following the test. 

7.6.2.4 Oven Aging Test. Apphed labels shall be 

placed im an oven maimtained at a teraperature of 

1S8°F (70° C) for 240 hours. No sigmificant change 

shall occur m the legibility of the Labels or im their 

adhesion to the ladder surface (as evidenced by 

delaminating or curling) following the test. 

&. Selection, Care, and Use 

8.1 General 

8././ Por maximum serviceability and safety, and to 

climunaie manecessary damage to equipment and goods, 

users shall employ safe practices im the tse and care 

of ladder eqpupment. The guidelines discussed in this 

section constitute the most appropriate and proper 

procedures for the care and use of ladders. 

8./.2 A coraparison of studies within Ald yarisdicuon, 

by government bodies, by other researchers, and m 

the [LO* publications CIS-12, Ladders, milticates a 

close correlation between major accident canises and 

the fathire to follow gundelimes like those provided im 

this section. 

8.1.3 The major causes of falls from self-supported 

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 

| Available from the American Society for Testing and Materials. 

* Available from the International Occupational Safety and Health 
Tnformation Centre, haternational Labour Office, CH 1271, Geneva 

22, Switzerland.
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Table 22 
Summary of Significant Accident Causes 
  

Possible Factors Involved in Accident 
  

  

  

  

  

  

slip -resistant 
bearing surfaces 

Extension locks 
not engagzed 

Ladder Cause of Base Support Top Support Set-Up User Location Ladder Selection 

Design Accident or surfave and Condition 

Self- Stability Soft Not Unlocked Above “highest Too short (size} 
supporting Uneven applicable spreaders standing fevel’’ incorrect ladder 

(stepladder) Unstable surface One or more fect label type GALT, I 

SHpper surface unsupported Reaching aut too or OD 
Differences in Used unstable far, particularly incorrect style 
firnmess of or insufficient laterally ladder (for ex- 
surtace supports Climbing onto ladder ample, platiorm 

Slope of surface Ladder notclose 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) 

Shdiag Uneven surface Not Used as a non- 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- 

Slippery surface location terioration of 
Wom, missing or slip-resistant 
comaminated ladder feet 
feet 

Non-self- Human stip Not applicable Not Pitch (angle)ioo «= Descending Disty, oly, or icy 
supporting applicable steep (especially step surfaces 
{extension with flat nangs) Use of improper 
and User's physical equipment (or 
stagle) condition or oxaraple, ladder 

shoes versus scaffold) 

Lateral Ineven surface Uneven Not tied off Getimg on or off Too short or too 
sliding Differences in surface Not held at base ladder to roof long (size} 

(left or firmness of Slippery Inadequate or Reaching out too Not extended far 
right) at surface surface EXCESSIVE EX- far laterally enough (too 
top sup- Unstable surface Unstable tension above Applying side load stecp} 
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 
top support not engaged 

Outward Unstable surface Overexten- Used unstable or Above “highest Wrong floor or 
sliding at Low friction sion above insufficient standing level’’ slip-resistant 
lower base Loose surface top support SUppasts label bearing surface 
support ive, snow, or wet Pitch (angte} Sliding tendency Too long (size) or 

surface toc flat increases above extended too far 
Slippery surface Ladder not footed ladder working Use of improper 

Ladder not tied length midpoint equipment Gor 
offorblocked Careless climbing example, ladder 

Worn, missing or onto or off of versus scaffold) 

slippery feet ladder (from or io 
lraproper selec- roof, and the hike) 
tion of feet or Applying side load 
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sip. Table 22 provides a summary of significant acci- 

dent causes. 

§.1.4 Proper selection of a ladder is essential for ensur- 

ing safety and reducme the potential for accidents. 

8.1.5 Proper use of a ladder will contribute sigoificantly 

to safety. Factors contributing to falls include: haste, sud- 

den movements, lack of attention during use, ladder con- 

dition Gworn or damaged), user’s age or physical condi- 

tion, or both, and the footwear emploved by the user. 

The user’s excessive weight or size docs not merease the 

likelihood of falls. However, improper clinibing posture 

creating user chamsiness on the ladder may cause falls. 

8.1.6 The safe useful life of the ladder is dependent 

upon 1s proper in-service care. In-service use test 

methods (see Section 7, mcluding the tahcized advi- 

SOry Ui-service use tests} are available for evaluating 

the ladder’s condition. While ladders are designed for 

extended service, it is necessary to provide periodic 

ub-service care and maimtenance to ensure their con- 

timed safe use. Ladders are not designed or intended 

to possess an infinite safe useful life. 

84,7 The information provided m the balance of this 

section principally addresses stepladders and extension 

ladders. The principles, however, are applicahte to all 

self-supporting and non-self-supporting portable ladders. 

8.2 Selection 

8.2.1 Ladder Selection. 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 is found on the ladder rail. 

8.2.1.1 Duty Rating. Ladders have been designed 

in five duty classifications: 

American National Standard Al4.2-2007 

Working Load 

Duty Rating Ladder Type (pounds) 
  

  

Special Duty TAA 

Extra Heavy-Duty 1A 

Heavy-Duty i 

Medium-Duty i 

Light-Duty set 

8.2.1.2 Loading and Service. Users shall give consid- 

eration 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 

purchasing or using a ladder: 

(1) Special Duty. For users requiring a 375-pound 

working load or duty rating, such as dustry, 

utihhes, contractors, and the like. 

(2) Extea Heavy-Duty. For users requiring a 

300-pound working load or duty rating, such 

as radustry, utilities, contractors, and the like. 

(3) Heavy-Duty. For users requiring a 250-pound 

working load or duty rating, such as industry, 

utihtes, contractors, and the like. 

(4) Medium -Duty. For users requiring a 225-pound 

working load or duty rating, such as painters, 

offices, light maintenance, and the like. Medium 

duty ladders shail not be used with ladder jacks 

or scaffold planks, or both, with the exception of 

articulated ladders used in a scaffold position 

as desenbed in section 6.7.11. 

(3) Light-Dnity. For users requiring no more than 

a 200-pound working load or duty rating, such 

as general household use. Light duty ladders 

shall not be used with ladder jacks or scaffoid 

planks, or both, with the exception of articulated 

ladders used in a seatfold position as deserbed 

im section 6.7.11. 

  

  

Table 23 
Ladder Size, Working Length, and Height (feet) 

Height to Roof Have 

Extension Maximum Height to Top with 1- to 3-Foot 

Ladder Size Working Length Support on Wall Extension * 

16 33 To 12-1/2 9-1/2-11-U/2 
26 i7 12-1/2— 6-1/2 13-1/2-15-472 
24 2i 18-1/2--20 17-19 
28 25 20-24 21-23 
32 29 24-28 25-27 
36 32 28-31 28-36 
ag 35 32-34 31-33 
  

* Extend ladder approximately three feet above root for access. 

AY
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6.2.1.3 Proper Size 

&.2.1.3.4 Extension Ladders. Selection of proper 

extension-ladder size requires knowledge of the 

vertical hereht or elevation to the top support 

pom. Where the top support is a roof cave, 

addittonal working length is needed to permit the 

required {- to 3-foot extension beyond this pot. 

The highest standing level shall also be consicd- 

ered, although the actual dimension will change 

as the ladder is extended. The nominal relation- 

ships between size, working length, and height 

to the top support point are given in Tabic 23. 

&.2.1,3.2 Stepiadders. The highest standing 

level is constant for a specific stepladder. 

Typical relationships are as follows: 

  

Stepladder Recommended Highest 

Size (feet) Standing Level 

4 t foot, 11 inches 

5 2 feet, 10 inches -- 2 feet, 1] inches 

6 3 feet, 10 inches 

7 4 feet, 9 inches — 4 feet, 10 inches 

8 5 feet, 9 inches — 5 feet, 10 inches 

iS) 7 feet, 8 inches — 7 feet, 9 inches 

12 9 feet, 7 inches - 9 feet, 8 inches 

The maximum work height is then established 

by adding the user’s height and safe reach to 

the highest standing level dimension. 

&.2.1.3.3 User On-Ladder Location. There are 

Situations in which the user 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 

because the user would be too far out from the 

wall. Usually the lower portion of the wail can 

be reached from the ground, which means up to 

a height of about seven feet. When this 28-foot 

extension ladder is closed to {4 feet, thea wark- 

ing op a wall below 10 feet becomes a prohlom. 

These conditions create a gap between seven 

and 10 feet in height where another ladder 

selection is recommended. To work in this 

zone, a shorter non-self-supporting ladder or a 

sel{-supporting ladder such as a stepladder 

should be considered. 

8.2.1.3.4 Work Site Restrictions on Working 

Length. Ta 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 inclination of 75-1/2°. To safe- 

guard against bottom sliding, select a shorter 

extension ladder or single ladder. 

8.2.2 Selfsupporting vs. Non-self-supporting ladders. 

Tn choosing 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 sach sapport is 

lacking or is not convement, and df a top support is 

available, an extension ladder might be a better 

choice. In addition, the top support allows the oppor- 

tunity fo secure or tie off the top to increase stability. 

§.2.3 Two Persan Ladders, Manafactuers do design 

and offer certam ladders intended for use by more 

than one person. These products shall be so identified 

on their labels and markings. 

8.2.4 Ladders Designed for Special Purposes. 

Certain ladders are designed, specified, and identitied, 

as special purpose ladders (see Section 4). 

8.3 Rules for Ladder Use 

8.3.f datended Use. Ladder use shall be restricted to 

the purpose for which the ladder is designed. 

8.3.14 Ladders shali 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. 

§.3.1.5 Unless spectically designed for a cantilever 

operation, a non-self-supporting ladder shall pot be 

used to climb above the top support point. 

8.3.1.4 Combination ladders, when used as self- 

supporting stairway ladders, shall not be climbed 

on their back sections. 

&3./,5 4 ladder jack system shall not be used by 

more than vo persons (see 8.3.19). 

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 rang indicated on the label 

marking the highest standing level of a ladder. The 

user Shall not step or stand om: 

(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 act 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 exten- 

sion trestle ladder. 

(4) The top cap or top step of a combination ladder 

when itis used as a self-supporting ladder.
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8.3.3 Angle of Inclination. Portable non-self-support- 

ing ladders should be erected at a pitch of 75-1/2° 

from the honzontal for optimmum resistance to sliding, 

strength of the ladder, and balance of the climber. A 

simple nile for setting up a ladder at the proper angle is 

io place the base a distance from the wall or upper sap- 

port equal to one-quarter the effective working length 

of the ladder (the “quarter length mile”). Effective 

working length is measured by the distance along the 

side ratis frorn the bottorn of the ladder to the upper 

support porot. Combiaation ladders should be erected 

so that the step surfaces are in a honzontal 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 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 simi- 

lar device may be employed. Ladders shall not be 

used on ice, snow, or shppery surfaces unless statable 

incans to prevent slipping are employed. Ladders 

shall not be placed on boxes, barrels, or other unstable 

bases to obtain additional height. 

&3.5 Top Support. The top of a non-sell-supporting 

ladder shall he 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 under load. It 

should be used when the ladder top support is a pole, 

light standard, bmilding corner, or in tree-type opera- 

tions (prunime, frait picking, and the like). When « 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 agaist the building walls or window frames. 

§.3.6 Side Loading. Portable iadders 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 mamtain a firm hold on the ladder. The user shall 

not climb onto a ladder from the side, from one lad- 

der to another, or from a swing-stage to a ladder, 

unless the ladder is secured against sideways motion 

or has been ted to the structure. The user shall not 

chimb a broken or bent ladder or a ladder that does 

not conply with 8.4.1. 
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8.3.8 Plectrical Hazards, Users are captioned to 

take proper safety measures when ladders are used in 

areas containing electrical circuits. These precautions 

should prevent any contact or posstble contact with an 

energized, uninsalated circert or conductor in order to 

avoid electical shock or short cient. Metal ladders 

and wood ladders with side-rail metal remforcement 

wires shall not be used where they would come in con- 

tact with exposed energized electric wires. 

All ladders should he kept away frora clectnic power 

lines unless they are specifically designed for that 

application. Ordinary precautions 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 manipulating any lad- 

der 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 the manufacturer 

specifically recommends such use. Ladders shall not 

be erected on scaffolds to gain additional height, 

unless specifically designed for the application. 

&.3.10 Getting on or off ladder at upper levels. Ladder 

should extend approximately three feet above the upper 

access level. The ladder shall be tied to the upper access 

level before chaxbing onto or off the ladder at the upper 

level. The user shall take care when getting on of off the 

ladder at the upper level im order to avoid tipping the 

ladder over sideways or causing the ladder base to slide. 

8.3.41 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 

imcreased by other means unless specifically designed 

for the means employed. 

8.3.42 Boorways, Ladders shall pot be placed ia front 

of doors opening toward the ladder unless the door is 

blocked open, locked, or guarded. 

8.3.43 Setup and Adjustment of Ladders. 

8.3.13. Extension Ladders. Adjustment of exten- 

sion 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. Adjustments of extension ladders 

frora the top of the ladder Cor any level over the 

locking device) ts a dangerous practice and shall 

not be attempted. Adpistments shall not be made 

while anyone is standing on the ladder. The user 

shall ensure that both upper and lower ladder sup- 

port points are contacting firm support surfaces. 

49
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&,.3.13.2 Stepladders, Vhe user shall ensure that the 

stepladder ts fully opened, with spreaders locked 

and all feet contacting a firm level support stuface. 

8.314 Erection of Uxtension Ladders. Extension 

jadders shall always be erected so that the top section 

(fly section) is above and resting on the bottom 

section (base section) with the nmg locks engaged. 

The top section may be located im front of or behind 

the bottom section, depending tipon 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 singie 

ladders, care should be exercised to ensure that the 

sections are properly reassembied and that the mter- 

locking guides or brackets are properly engaged 

between the sections before further use. 

6.3.15 Relocating Ladders. A ladder shall not be 

relocated while amyone is on if. 

6.3.16 Bracieg of Steptadders. The bracing on the 

rear rails of stepladders is designed solely for increas- 

ing stabuity and mot for clirshing. This does sot apply 

to the stepladders provided with steps for climbing on 

both front and rear sections. 

8.317 Use of individual sections of sectional ladders 

and sections of extension trestle ladders. Middle 

and top sections of sectional ladders should not be 

used for bottom sections, unless so designed, and 

identified by the manufacturer. Extension sections 

of extension trestle Ladders should not be used as 

single ladders, unless so designed, and identified, by 

the manufacturer. 

8.3.48 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 applications.) 

&§.3.19 Ladder Jacks, Onky special duty (Type LAA), 

extra-heavy duty (Type LA), and heavy-duty (Type BD 

ladders shall be used im conpunction with ladder 

jacks, stages, or planks. Medium duty (Type 1) and 

light-duty (Type T) ladders shall never be used with 

ladder jacks. For additional information on ladder 

jack systems, sce American National Safety 

Requirements for Scaifoiding, ANST A10.8-2001. 

8.3.20 High Statice Electrical Fields. Ladders specifi- 

cally designed to permit grounding or dissipation of 

static electricity should be used around high static elec- 

trical fields to assist im preventing shocks to the user. 

$.4 fare 

& 4.1 faspection. A thorough ladder inspection shall be 

made when the ladder ts originally purchased, received, 

and put ito service. The ladder shall be mspected 

penocically, preferably before cach use. Workrag parts 

and rung/step-to-side rail connections shall be checked. 

Where structural damage or other hazardous defect is 

found, the ladder shall be taken out of service and 

either discarded or repaired by a competent mechanic. 

84.14 Tipping Over, and Other Impact Dainage. 

The ladder shall be raspected for side cad dents or 

bends, or excessively dented rangs. All rung/step- 

to-side rail connections shall be checked, as well 

as hardware connections, rivets (for shear}, and ail 

other components. 

& 4.1.2 Exposure to Fire, W ladders are exposed to 

excessive heat, as m 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 m Section 7. Ta doubthil 

cases, refer to the mangufacturer. 

&4.1,3 Corrosive Substances. Tf ladders are sub- 

jected to certain acids or alkali materials, they may 

experience chermical corrosion and a reduction ia 

strength. Consult the manufacturer or a qualified 

person prior ic use. 

8.4.1.4 Oil and Grease. Ladders should be free of 

ou, grease, or slippery matenals on chmbing or 

gcippiag surfaces. 

&4.1,5 Ropes and Pulleys. Ropes, cables, and 

palleys should be mspected frequently, checked 

to ensure that they operate properly, and replaced 

if they ave worn or defective. 

8.4.2 Damaged Ladders. Broken or bent ladders shail 

be marked and taken out of service until they are 

repaired by a cooxypetent mechanic or destroyed in 

such a mamner as to render them useless. The user 

shall not attempt to repatr a defective side rail. 

8.4.3 Proper Handling. Ladders, bke any tool, must 

be handled with care and not be subjected to drap- 

ping, janing, or misuse. They are designed for the 

purpose mtended. Therefore, any variation from this 

purpose constitutes a ruishandhng of the equipment. 

8.4.4 Transporting. Ladders tansporied on road, 

street, and highway raotor vebicles shall be property 

supported, Overhang of the ladders beyond supporting 

poiats should be limited. Supporting points should be 

of a material such as wood or mibber-covered iron 

pipe, to minimize chafing and the effects of road 

shock. Securing the ladder to cach support pout will 

greatly reduce damage due to road shack. 

S.4.4.J Truck Racks. Ladders shall be secured to 

the tuck rack in a manner that will avoid chafing 

froma relative horizontal and vertical motion. The
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ladder feet, when present, should be secared from 

ptyoting about the ladder while the vebicle is im 

motion. The ladder truck rack shall be designed 

to positively secure the ladder into a fixed pasi- 

tion, and the rack should be designed to fit the 

particular ladder being fixed to the truck. If these 

reqbirements 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 track racks 

raay damage side rails, steps or mengs, 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 frequent- 

ly and kept in proper working condition. All piv- 

otable connections and the rung-lock cam surfaces 

should be lubricated frequently (See also 8.4.1.4). 

AJL bolts and nvets shall be 1a place and secure 

before using a ladder, and no ladder should be used 

if any bolts or rivets are 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 

922 Primary hazard “DANGER” and “CAUTION” 

markings shall conform to the general design princi- 

ples (and where labels are used) to the design and 

color principles of these requirements as provided in 

Appendixes “A” and “B” for the kinds of Ladders in 

this standard. Appendix B refers to “THE SAPETY 

INSTRUCTIONS AND PRODUCT DAPA INFOR- 

MATION?” labels/markings. 

9.7.2 Marking shall be legible and readily visible. 

2/3 The preferred location for markings, unfess 

otherwise specified, is 4-1/2 to 6 feet frora the bottorn 

of the ladder on the outside of the rads. 

21 4 Marking No. 00 shall be placed on all portable 

ladders. 

2/4 Markings shall be pasitioned so that other parts 

of the ladder shall not damage the label/marking 

when the ladder is open, closed or extended. 

American National Standard Al4.2-2007 

$1.6 Where comphance with 9.1.3 1s not possible due 

to the size or design of the ladder, markings shall be 

19 the most prominent locations available. When rail 

space is limited, such as on step stools or ladders con- 

structed of tubular side rails, markings raay be located 

under top caps or steps when accompanied by mark- 

logs similar to Marking No. OUD or Marking No. GOE 

18 prominent locations. 

91,7 The labels/markings 1a the Appendicies shall be 

considered as dhustrations only. For example, Marking 

No. 5 can have fly section either over or wader hase 

section. Also, Uhustrations in this standard may not be 

optimum size — see appendix for size notes. 

218 Exception. Modification of these marking 

requirements within the design or color principles 

of Section 9.1, including equivalent wording and 

symbols to accoramodate material, finish and con- 

struction features shall be permitted. 

9.2 Product Data information Markings 

2.2.4 The product data information markings in 9.2.2 

shall appear on the ladder. 

9.2.2 The followmg information is recpured: 

(t) Ladder size. 

(2) Type and duty rating. 

G) Maxinuun working length Gf extension ladder). 

(4) Highest standing level. 

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

(6) Model number or name. 

(7) Manufacturer or distnbutor name (nay be logo). 

(> Mansfacturing plant if mulu-plant organization 

(may be coded). 

(9) Month and vear of manntacture. 

(10) ANSI standard comphance. 

9.23.3 Typical Presentation. Product data information 

markings may be presented as provided by the 

labels/markings and instractions in Appendix B 

(See Marking No. 23). 

9.3 Specific Labeling /Marking Requirements 

9.3.1 Ste piadder. 

G3.4./ Marking No. 1 shall meet the general 

requirements of location and positioning to avoid 

damage to the label/marking. 

@.3./.2 Marking No. 2 or Marking No. 24 shall be 

located on the top cap of stepladders. An equivalent 

marking for plastic top caps is to mold into the top 

cap “DANGER: DO NOT STAND OR SIT” is 

bold or raised letters at least 1/4 roach igh. 

9.3.1.3 Marking No. 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 omitted when the
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first step is more than 18 inches from the top cap. 

9.3.1.4 The placement of Markings No. 2 or No. 

24, and No. 3 shall be such as to assure hest 

viewing position and to accommodate design, 

construction features and materials and finishes. 

9.3.1.5 Marking No. 4 shall met the general 
requirements in Section 9.1. 

O3,2 Extension and Single Ladders, 

9.3.2.1 Marking No. 5 and No. 6 shall meet the 

general requirements for location. 

9.3.2.2 Marking Na. 6 shall be used on all exten- 

sion ladders and single ladders constructed of metal. 

9.3.2.3 Marking No. 7 shail be placed in hea of 

Marking No. 8, on the inside of the right rail of 

single ladders and the nght rail of the fly section 

of extension ladders, with the arrow pornting to the 

second or third ming, depending upon which rung 

is 22 inches or more from the top of the section. 

9.5.2.4 Marking No. 8 shail be placed in hea of 

Marking No. 7 on the second or third rung from 

the top of single Ladders or fly section of extension 

ladder depending upon which rang is 22 inches or 

more from the top of the section. 

9.3.2.5 Tn liew of enrbossed letters, marking No. 9 

shall be placed on extension ladder sections not 

designed for separate use uf the ladder is not 

equipped with permanent means to prechide 

separation of ladder sections. 

9.3.2.6 Marking No. 10 shall meet the general 

requirements in Section 9.1. 

9.3.3 Step Stool. 

93.34 Markmeos No. tf and No. 12 shall conform 

to the general requirements in Section 9.1. 

9.3.4 Trestle (Double Frant) Ladder. 

9.3.4.1 Marking No. 2 or marking No. 24 shall 

be located on the top cap. An equivalent marking 

for plastic top caps is to mold into the top cap 

“DANGER: DO NOT STAND OR SIP” in bold 

or raised letters at least 1/4 inch high. 

9.3.4.2 Marking No. 3 shall be located on the first 

step below the top cap on each side when this step 

is 18 inches or less from the top and may be omit- 

ted when the first step is more than 18 inches from 

the top cap. 

9.3.4.3 The placement of markings No. 2 or 

No. 24, and No. 3 shall be such as to assure best 

viewing position and to accommodate design, 

construction features, materials and fimishes. 

9.3.4.4 Marking No, 13 and No. 14 shall meet the 

general requirements in Section 9.1, 

9.3.8 Extension Trestle Ladder. 

9.3.5.1 Markings No. 6, No. 7 and No. 8 shall 

be used on the extension section as required for 

single section straight ladders. 

9.3.5.2 Marking No. 13 and No. 15 shall meet the 

general requirernents im Section 9.1. 

93.5.3 Markings shall meet the requirements of 

Sections 9.3.4.1 through 9.3.4.3 for the trestle 

sections. 

93.5.4 tn heu of embossed letters, marking No. 9 

shall be placed on the extension secuon if not 

designed for separate use if the ladder is not 

equipped with permanent means to preclude 

separation of ladder sections. 

9.3.6 Platform Ladder. 

9.3.6. Marking No. 1 shall oxect the general 

requirements of location and positioning to avoid 

damage to the label/marking. 

9.3.6.2 Marking No. 2 or No. 24 shall he located 

oo the top cap or highest cross meniber above the 

platform. An equivalent marking for plastic top 

caps is to mold into the top cap “DANGER: DO 

NOT STAND OR SIT” un bold or raised letters at 

least I/4inch high. 

9.3.6.3 Marking No. 18 shall conform to the 

general requirements in Section 9.1 

2.3.7 Combination Ladder. 

9.3.7.2 Ia the stepladder mode, Markings No. 1 

and No. 3 shall meet the requirements set forth for 

stepladders. 

9.3.7.2 In the single or extension ladder made, 

Marking No.3, No. 6, No. 7 and No. 8 shall meet 

the requirements set forth for single and extension 

ladders. 

9.3.7.3 Marking No. 16 and No. 17 shall meet the 

general requirements in Section 9.1. 

9.3.7 4 Tn hen of embossed letters, marking No. 9 

shall be placed on the extension section if pot 

designed for separate use if the ladder is not 

equipped with permanent roeans to preclude 

separation of ladder sections. 

9.3.8 Articulating Ladders. 

@3.87 Markings No. 5, No. 6 and No. 19 shall 

meet the general requirements in Section 9.1. 

93.8.2 Marking No. 20 and No. 21 shall be in a
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predominate location as near to the center hinge 

as possible. 

Exception: Since the definition of marking allows 

for stamping and embossing, a combination of 

stamping, embossing and color coding shalt be 

permitted to meet the precautionary warning intent 

of this marking. 

9.3.8.3 Marking No. 22 shall be located on the 

outside of one of the side rails when the ladder is 

im the folded (storage) position. 

9.3.84 In lieu of embossed letters, oarking No. 9 

shall be placed on the ladder sections if not 

designed for separate use if the ladder is not 

equipped with permanent means to preclude 

separation of the ladder sections. 

American National Standard Al4.2-2007 

10. Revision of American National 

Standards Referred fo in this 
Decument 

When the Agerican National Standards referred to in 

this document are superseded by a revision approved 

by the American National Standards, inc., the revision 

shall appty.
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Appendicies 

(These Appendicies are rachided for infomnation purposes 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 

rectal ladders cited in this standard. These labels/markings 

are diusteations of typical labels/marking. Minimum rec- 

ommended text size for the caution and warning labels 

shown is nine pot (capital letters are approximately .O8”). 

Red Oval with 

White Letters 

  

  

  

      

  

“Black Background 

  

  on Same Color Notes as Other Danger 

  

    

  

  

| Yellow Letters on 

Black Background 

Black Letters on White Background 

    Black Letiers on Yellow Background exons 
  

Or
 

on
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Appendix 8 

Note: The following are ihistrations of typical safety 

mstruction and prochct data labels/markrags. Minimo 

recommended text size for safety mstriction and product 

data labels shown is seven poust (capital letters are 

approximately 06"). 

Green or Black Letters 

on White Backsround 

  

   [Pe Green Background 
with White Letters 

— 
_ Green or Black Letters 

on White Background       

Typical Presentation of Product Data 
information Markings 

A typical method would be to present the notice and three panels as one 

label or marking. This method would mean the month and year data, for 

economic use of preprinted labels, would have to be entered by ink stamp 

for the l-label approach. Permanent inks should be sought — and are 

available —- for such appheations. In fact, d this raformation is stamped, 

the rest of the marking can be a label or sumilarly stamped, as long as the 

j-label effect is maintained. 

The three panels are also designed to be divided between panels No. 1 

and 2 and pancis No. 2 and 3. Panel No. 1 should be presented as one unit 

either in a label or other marking, since this product mformation is most 

criucal in selecting the nght ladder. Such information provides the neces- 

sary elements of a sound purchase that allows the user to match his needs 

and requirements to the capabihues of the ladder. 

Panel No. 2, Wf separated, may be stamped, embossed, or otherwise 

marked, inchiding a label which provides for ink stamping of month and 

year data. An effort should be made to avoid the placement of other 

Markings between 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. Additionally, the optional character of panel No. 3 may eliminate tts 

use Or incorporate its information in either panel No. 1 or 2. 

Manufacturer’s and distributor's name may be a logo. Manufacturing 

plant Gf roulti-plant organization) may be coded. 

ee
) 

Bise Background with 

White Letters 

|   

  

    
  

  

  

Laddar Sire 

Type and/or Duty Rating 

Maximum Working Length 

(H extension Ladder} 

Highest Standing Level 

Total Length of Sections 

iH extension Ladder} 

  

Model Number or Name 

Manufacturer or Distributor 

Name 

Manufacturing Plant (f muli- 
plant organization) 

Month and Year of 

Manufacture 

  

ANSI 
Standards Compliance 

Warranty 

if Warranty Offered       

Marking No. 23 

Preferred Notice Presentation
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    FAILURE TO READ AND FOLLOW ALL 

RESULT IN INJURIES OR DEATH. 
NSTRUCTIONS ON THIS LADDER MAY 

  
  

  

  

  

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

  

  
  

FAILURE TO READ 

AND FOLLOW ALL 

INSTRUCTIONS ON 

THIS LADDER NAY 

RESULT IN INJURIES 

OR DEATH.     

  

  

Failure to 

read and 

follow ail 

instructions 

on this ladder, 

including 
those under 

the steps, 
may result 
in injuries 
or death.     

  

Failure to read and follow all 
astructions on this ladder, 
ncluding those under the steps, 

| may result in injuries or death. 

      

      

Marking No. 80 (A, B,C, DB, FE) 

57
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KEEP BODY CENTERED 
BETWEEN SIDE RAILS 
DO NOT OVER-REACH.       
    

  

  
  

  

  

  

80 HOT 
i STAND 
‘ ABOVE 

LocK OL 
SPREADERS | ‘ HHS UCAN 

    

  

      

  

Marking No. 3   

  

  
SET ALL POUR FEET 
ON IRN LEVEL SURFACE.     WEAR SUP-RESISTANT SHOES. 

Marking No. I 
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2. IMPORTANT. U 

wo
 

Ne
 

nN
 

. Inspect upon recekx 

. Face ladder when climbing up or down, keep body 

. Store ladder in safe and dry place. 

G
o
 

Na
e.
 

STEPLADDER -~ POR YOUR SAFETY 
READ CAREFULLY 

PROPER SELECTION 
ladder of proper length ta reach working 

  

   

   

1 plus 

   

  

TYPE DUTY RAHNG WORKING LOAD 

iA SPECIAL DUT S. 

is INSUSTRIAL-EXT 3 
i INDUS TRIAL-HE. 

i COMMERCIAL -MEDIUM 2 . 

it HOUSERSLO-UGHT 200 ibs. 

INSPECTION 
and before each use; never 

clirad a damaged, bent or broken ladder. All parts 

niust be fi goi Gg order, 

Make suve all ri joints, nuts, and bolts are tight; 

steps, soreacers, and braces secure; spreacers and 

   

   
  
 

      

make teraporary repairs of damaged or 

g parts, 

Destroy ladder if broker, worn or F expused ta 

fire ar chemical corrosion. 

   

PROPER SET-UP 
DAN METAL CONDUCT 

jet fadders of any material coma in con 

electri i 

    

   
   

    

    

    

fis Tully o 

half in positio 

in fevel surface wilh 6 secure inating. Bo 

not use on slippery surfaces. Oo nat place an baxes, 

unstadie bases or scaffolds to gain additional 

height, Do not place in front of door opening 

toward ladder, 

    

PROPER CURBING AND USE 
DO NOT USE LADDERS if you Hre easily, or are 

spells, or are using madicine 

physically impaired. 

en, da not leave badder set u 

   
    

        

    
and unatiended   

centered betwee: S. 

Maintain a firm grin, Use both hands in climbing 

Never clint badder from the side untess ladder is 

secured against side-wise mation 

Do not overreach; mave facder when needed 

Bo not “walk” or “fog” fadder when standing on it, 

Do vet stand, clin ar sit an braces, spreaders, pail 

  
      

    

shelf, back section, ar abave second step from top 

of ladder. 

verload. Lauder: 

  

off to the side of tadders. 

PROPER CARE AND STORAGE 

Properly seaure and support ladder while in transit 

Never store materials on iacder. 

  

i 
3 badder clean ang      Keo) ee of all foreign materiats.       

Marking No. 4 
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SET UP LADDER PROPERLY 
TO REDUCE SLIP AND 
OVERLOAD HAZARDS. 
FOLLOW THESE 
INSTRUCTIONS 

    
     

  

SECURE 
LOCKS 

    

om, 75° 

{apprex.} 

%   
  

@ PLACE TOES AGAINST BOTTOM 
OF LADDER SIDE RAILS. 

@)STAND ERECT 
XTEND ARMS STRAIGHT QUT 

  

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

  

    

Marking No. 3
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  va 

  

  

  

ELECTROCUTION HAZARD 

  
Above This Rung 
YOU CAN LOSE 

“WATCH FOR. YOUR BALANCE 

        
  

  

60 

Marking No. 6 Marking No. 7 

  
  

o Not Stand On Or 
hove This Fung « YOU CAN 

| LOSE YOUR BALANCE 

Marking No. 8 

    

            

  

  

      

Marking No. 9
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iy
 

N 
a
e
 

1 

  

oe
 

. Where possible 

  

EXTENSION AND SINGLE LADDER — FOR 
YOUR SAFETY READ CAREFULLY 

PROPER SELECTION 

  

TYPE DUTY RATING WORKING LOAD 
IAA SPECIAL DUTY 

a       
MERCIAL- 

EHONLD-Lt 
   

200 Ibs. 

INSPECTION 
a damaged,     

    

    

    

2 Trem arease, 6 
terial Keap ya 

  ud, snow, wet saint 

anid other slipper hoes clean: leather sales 
stad nat be i 
Never make tery 

    

  

Beary repairs of damaged ar missing parts 
‘oxen, worn or if expased to fire or cher 

   

   

  

PROPER SET-UP 
TS ELECTRICITY! Bo not let adders oF 

ve electrical wires. 
and nevar sat up ladaer 

agen CON 

  

     

  

   

  

   

      

   

  

     

     

comact will 

   
   

    

3a dh 

‘am base of vei 

ce base of ladder a roinini 

mG Tok le 

ce without ar 

ely 3 ft. extends above mal tine 

i t support paints. 
ection "only from ground, never by “baumeing” or 

  

Bo wot gl 

  

we hit front of door opening toward lauder. 
isa sacand persoa te hold ladder. 

  

PROPER CLIMBING AND USE 
DO NOT u 5 

  

   

    

   

are firmly supported. 
up oF down; hep bady centered 

r climb from ane Tdder to 

nd closer than $ FL fram the tap. Never cimb above 

  

PROPER CARE AND STORAGE 
Hang ladder an racks in dry place at intervals of 6 feet for supoert. 

     Properly secure and support jadder while in wan: 
Never sture materials on ladder. 
Keap ladder clean and free of all foreign materials. 

   

  

  

  

KEEP BODY 
CENTERED BETWEEN 

SIBE RAILS. 

DO NOT OVER-REACH. 

     

  

LOCK 
SPREADERS 

SET ALL FOUR FEET ON FIRM 
LEVEL SURFACE. 

WEAR SLIP-RESISTANT SHOES. 

American National Standard Al4.2-2007 

  

    

    

Marking No. 18 

Marking No. Li   
  

STEP STOOL —- FOR YGUR SAFETY 
BEAD CAREFULLY 

INSPECTION 
ipon receipt anc ba! 

famaged, bent or br 

parts must be in good woi 

    

each use; never 

step stool, Aq 

orcer, 

   

    

  

   
   

  

2, Make sure all rivets and joints, nuts and bolts are 

tight: steps. and braces are secure; 

spreaders function property, 

3. Keop sieo siccl clean, free irom grease, off, mud, 

   snow, wet paint and other slisnery material. Kee 

your shoes clean; leather scles should not be used. 

4, Never m: Ovary repairs cf damaged ar m 
     

  

Destroy steo stool if braken, warn or if exposed is 

fire or chemicat corrosion. 

PROPER SET-UP 
1. DANGER! METAL COND! LECTRICITY! Bo net 

fan
 

    

tet steo stools of any material come in contact with 

five electrical wires. 

2. Make sure step sto! is fully open and spreaders 

secure. 

    

   
      

    

     

     

3 1 surace and a secure footing. Ba nat 

ry surfaces. Do not alace on boxes, 

unstable ba o a g 

height. Oo sat pia 

toward step stool. 

PROPER CLIMBING AND USE 
4, DO NGT USE STEP SToE 

subject to fainting spells, are u 

alcohol or are 

2. To protect chile dor not leave sien stoal set up 

and unattended. 

3. Fave step stoat when climbing up or down, Keep 

body centered between side 

4, Da not overreach, move stap stcal when neaded. 

& Do not “welk" or “fog” step steal whert sta 

6 So nat avertuad. Step sieg meant ior one 

person. Do rict use as brace, olaiform or plank 

Keop stea sicol close te work; avaid pushing or 

pulling off to the side of step stool, 

PROPER CARE AND STORAGE 
4. Store step stool is safe and dry olace. 

  
    

    
    
  

mi
 

     
2. Prope H poor slen stoal while 

4 

4, materials,     

Marking No. 12 
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KEEP BOOY CENTERES BETWEEN 
SIDE RAILS. 

BO NOT OVER-REACH. 

O93 BOY 
STAND 
ABOVE 
THIS 
STEP 

  SPREABERS 

SET ALL FOUR FEET ON FIRM 
LEVEL SURFACE. 

00 NOT EXCEED WORKING LOAD 
PER SIDE. 

WEAR SLIP-RESISTANT SHOES.     

Marking No. 13 

  

p
m
 

wo
 

N 
a 

  

a
p
 

w 
N 

o
o
.
 

we 
mi 

. Select tadders 

. Make sure al 

. Keep f 

. Never make temporary repairs af damaged or m 

. Face ladder when of 

. Secure plank to ladder sei 

TRESTLE LADDER —- FOR YGUR SAPETY 
BEAD CAREFULLY 

PROPER SELECTION 
. Select fadder of oroper length tc reach working height. 

ders is designed 10 support, simulta 

        

the NOTICE sign or 

within the fallowing: 

    

TYPE DUTY RATING WORKING LOAD 
iA SPECIAL DUTY 375 ths. 
TA INOUSTERAL-EXTRA HEAVY 306 ths. 
i TRIAL-HEAVY 280 ths. 

INSPECTION 

  

pon receipt and ba each use; never climb 

, bert or Brokea ladder Alb parts must $e in 

ing order, 

3, joints, nuts, and bolis are tight: 

rungs, spreaders, and braces are secur it 

iuneton properly. 

* clean, free froma grease, oil, mud, snow, 

iat anid other ary material, Keen your stags 

leather soles 

       

    

    

  

   

  

    
   

ould nat be used. clear 

  

paris, 

troy ladder i broken, worn or ff exposed to fire or 

cal corrasion. 

   
chel 

      

   

a 

height. Ba not 

PROPER CLIMBING AND USE 
OOD NOT USE LADDERS if you tire & a tla 

to fainting spells, ov are sir 

aye physically impairad. 

    

. do protect chikdren, do net Jeave ladder set up and 

unattended. 

      

     

    

  

fimbing up or down, keep body 

ceritered between 

  

tion. 

nh, move ladder when needed. 

joo" faccdey when standin 

it on bra read 

  

   

  

above secand rung f 

Do not overtoad, Do net use as e
s
 

0. Keep facdder close to work; avoid pushing or pulling off 

io the side of ladders, 

FOR SCAFFOLD USE 
. Follow instructions on scafiaid plank, 

De not place plank above saci     
      Secure or guy ladder te pre 2 movement, 

Use properly secured third ladder ta access plank. 

  

PROPER CARE AND STORAGE 
sate and cry place. 

we and su der while in ir       

  

Marking No. i4 

 
81 of 96 PGR2026-00044

TRICAM EX1018



  

  

American National Standard Al4.2-2007 

    

  

EXTENSION TRESTLE LADDER — FOR 
YOUR SAFETY REAR CAREFULLY 

PROPER SELECTION 
. Select tadger ot proper length to reach working Height 

z IMPORTANT: This ladder is Asians Yin pore 

    

g materi 
on te NOTICE sign on 

thin the following: 

    

    
    

chtadders wi 

TYPE DUTY RATING WORKING LOAD 

tA INDUS TRIAL-EXTRA HEAVY 

t INOUS TRRAL-HEAVY 

  

INSPECTION 
1. Inspect uens receipt and before each use. Never clim 

camage for broken tande nust oe fi 

good working order. 
2. Make su 

    
   

    

      

  

, and braces are secure: spreaders 
ashi hinge, extension ladder toc device funstian 

properly. 

3. Keep ladder 

paint and 

eather soles sh: 

   

        

   

    

, srw, wet 

eas chan: 

  

  

  

    

  

     
    

   
    

     

  

   

  

   

   
     

       

4 edi or missing 
park. 

5. Dastroy ladder if broken, worn or if exposed ts fire or 
chemical corresion. 

PROPER SET-UP 
1 METAL CONDUCTS ELECTRICITY! Da nat let 

any material come in contact with live 

eS 
2. Make adder is fully Goan end spreaders secure. 
3 race and a se ating.Oo net 

eS, unsia- 
ght D0 net 

der, 

WORKING NEAI 

GU? LINES INSTEAD. 

PROPER CLIMBING AND USE 
1 DO NGT USE LADDERS i you tire easily, ar are subject to 

fainting spalls, or ara using medicine or alcohel or ara 

physically 
2. To protect children, de not leave ladder set up and 

unattended 

3. Face ladder when oli or down; keep bady 

4 in climbing 
5. e adr from the side undess fadder is 

6. 

7 

§. Do not ovel i 
10. Ke sider vl se to wark; avoid pushing or pulling off 

i lad 
Vi. Ba net use this fad in high winds or storms. 

  

   

FOR SCAFFOLD USE 
Foliow instructions on seatfald plank. 
Do not plaes plank above second rung fram top. 

+ belare e: 

m
s
 

0 
pe
 

  

PROPER CARE AND STORAGE 
Stare ladder in safe and dry plane. 

nd support ladder while in dansit, 
Is on ladder. 
nd free of all toreign mate 

   

   w
n
 

  

Keep ladder   

COMBINATION LADDER —- FOR YOUR 
SAFETY READ CAREPULLY 

PROPER SELECTION 
Select laddar of re in ie reach working height       
  
   

rid tasis an siep or 
re than the working Inac on the 

  

    
3. 8 ders withia the tollawing: 

TYRE DUTY RATING WORKING LOAD 
BA SPECIAL DUTY 375 Ibs. 

  

RA HEAVY SCO Ibs. 

EAVY 250 Ibs. 

i -MEDIUM 225 Ibs. 

D-UGHT 260 Ibs. 

INSPECTION 
1 nepert upon fre on betare eat! 

   

     

   

ia INDUSTI a 

naver climb a 

9 paris must 
   

  

    
  

          

    

    

   

  

   

  

2 

3. SAW, wet 

i shoes cleat 

4 

3. ladver if broken, war ar it exposed te fire or 
chemical corrosion. 

PROPER SET-UP 
1 METAL CONDUCTS ELECTRICITY! Bo nat 

material came in contact with live 

2. Place an atirm revel surface wilh a secure Joi. 
Do not use 8 

Bon fr ploee i in ‘rant a of doar apaning taward ladder 

PROPER CLIMBING AND USE 
1. BO NOTH 

2 a0 not leave fadder set-up and 

3. 

fered beabwear side rails. 

4. in a firm grip. Use bath hands in cf 
5. Do not everreach 

    

  

      

   
     

ic spreaders are secur. 

r back nn
 

bo
 

Never on above support pot, 

AS AN EXTENSION LABDER 

            

2 

PROPER GARE AND STORAGE 
} re ladder in sate and ory alare. 
2. @ and Suuport lauder while in transit. 

3. on jaddar. 
4 n and free af materials. 

  

MANUFACTURER'S 
INSTRUCTIONS 

AND/IOR GRAPHICS 
DEPICTING LOCKING 

MECHANISMS 

  

  
MANUFACTURER'S 

GRAPHICS 

SHOWING 
USES/POSITIONS 

  

        

Marking No. 1S 
Marking No. 18 

Marking No. 17 

63 
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PLATFORM LABDER — FOR YOUR 

SAFETY REAB CAREFULLY THE LOCKING MECHANISM 
PROPER SELECTION KEEP BODY CENTERED MUST BE ENGAGED BEFORE 
der of proper fength to reach werking 

   en BETWEEN SIDE RAILS. USING LADDER. 
2. IMPORTANT: Ladders are des! vee mel ae no ROT OVER REACH 

2 sign on this fadder, 

  

   

    

  

   

    

3 ing : MANUFACTURER'S 
TYPE DUTY RATING © WORKING LOAD 
A SPEOHALDUY 5 bs INSTRUCTIONS 
fA INDUSTRIAL-EXTRA HEAVY 300 ths. FOR USE 
i INDUSTRRAL-HEAYY 280 ths. 

  

  

EI COMMERTIAL-MEQIUA 225 ths. 

HINGE OPERATION 

  

INSPECTION 
1. inspect upon receint and before each use; nevar LOGK Bg NOT 

broken Jadder. A parts ALL 

  

STAND MANUFACTURER'S 
ABOVE GRAPHIC 
THIS DRAWING 
RUNG 

LOCKED 

if good working order. 

joiris, nuts and belts a: 

  

    

    

  

  

  

Ps 

  

if broken, worn or if exposed to fire 

or chemical corrosion. 

PROPER SET-UP 
1. DANGER! METAL CONDUCTS ELECTRICITY! Bc not 

GRAPHIC 

SRAWING 
ladders of any material come in contact with 

live electrical wires. : 

2. Make sure ladder is fully apen, spreaders and/or UNLOCKED 

olatforr secure. 

3. Place on a firm fevel surface with a secure icoting. -_ 

De not use on slippery sur . Do not place cri 

boxes, uristable bases or scaffolds ts gain addition- 

place in front of door opening 

MANUFASTURER’S            
  

  

  

  

  

  
        al height, Do ast 

toward adder. 

  

ue I eveliene tetere “ating, vo a ADENT TONAL 

PROPER CLIMBING AND USE INSTRUCTIONS FOR 
-_ BO NOT USE LADDERS @ you tre easy, a ae PROPER CARE AND USE 

ae OF THE LOCK /HINGE 

MECHANISM ACCORDING 

3. san climbing up er down; keep body SET ALL POUR FEET ON FIRR TO THE TYPE EACH 
can cei side ralts LEVEL SURFACE, MANUFACTURER 

é both hands in cimbiig 
ie rom - side un ass acter fs EMPL iN THE LARBDER, 

rod anenstsidecwise retin WEAR SLIP-RESISTANT SHOES, OYS 
each; move ladder when needed. 

ladder when standing on it. 7 : Th), g 
b or sit on braces, spreaders ar Marking No. 9 

if than the Pe 

  

      

   

  

   
   

      

   

    
  

  

  

statiorm, or plank. 

hen sushing cr pulling any- 

der. 
    

thing while ond 

PROPER CARE AND STORAGE 
Store fadder in safe anc dr       

Marking No. 20 

  

is
       

Marking No. 18 

64

83 of 96 PGR2026-00044
TRICAM EX1018



American National Standard Al4.2-2007 

  
  

  
  

USE LADDERS ONLY IN 

POSITIONS SHOWN. 

  

USE IN ANOTHER POSITION 

MAY RESULT IN DEATH OR 

SERIOUS INJURY. 

  

   
STRAIGH 
LADDER 

STEP LADDER 

ia 

  

  

  

DOUBLE LADDER OVERHANG 

  

LADDER 

SHORT STEP LADDER 

  

ADDITIONAL POSTHTIONS MAY BE 
ABGED AGCORGING TO THE 

CAPABILITIES OF EACH PRODUCT 
THAT MEET APPLICABLE TEST 

PROTOCOLS AND SPECIFICATIONS 
OF THIS STANDARD     

Marking No. 21   

ARTICULATED LADDER —- FOR YOUR SAPETY 
BEAD CAREFULLY 

PROPER SELECTION 
f proper tengih to reach working by 

  

   

   

  

Select lad 
WMPORTAN 

   
  
than the w 
Select ladeds tin the following: 

TYPE DUTY RATING WORKING LOAD 
1A INDUSTRIAL-EXTRA HEAVY 30) 
} INDUS TRIAL -HEAVY 

iy COMMERCIAL -MEDIUM 
Hy HOUSEHOLD-UGRT 

  

         

INSPECTION 
ct Lon receipt and hefnve sarh use. Never 
or iauder. All pai 

  

   

   

    

      

    

ed, 
make temporary repairs of damaged or 

Destroy ladder it broken, worn or if exposed to fire or    

      METAL CI 

A Yo Lock 
TURER'S SPECH STRUCTIONS HERE    

  

   

    

   
   

fH 
ih 1 i STRUCTIONS HERE.    N 

    hile working on the 

2 toting. De not us 
jc 

   

   

    

      

   

ie by plac- 
ath of ladder 

  
nS wit icated, 
keep body santered between 

  

  

yup ord wiry 

to werk; avoid pustiing or pulling off to the side of 

PROPER CARE ANB STORAGE 
nges free of tereig hat could desi oy iis function     

  

  

  

Ladder Size 

Type and/or Duty Rating 

Maximum Working Length 
(if extension Ladder) 

Highest Standing Level 

Total Length of Sections 
( extension Ladder} 
  

Model Number or Name 

Manufacturer or Distributor 

Name 

Manufacturing Plant (if mult- 
plant organization} 

Month and Year of 

Manufacture 
  

ANSI 
Standards Compliance 

Warranty 

if Warranty Offered 

  

    

Marking No. 22 

Marking No. 23 
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Marking No. 24 

Appendix C 

‘The interpretation below represents the committee’s 

view of understanding properly the use of labels/ 

marking in the appendices of this standard. 

Preface 

Over the years, there have been a number of interpretations 

of various requirements within the Ald ladder standards. 

One which keeps reappearmg and has required penodic 

revisiting is the labeling/marking requirements as these 

relate to the Ulustrations of more detailed and apparently 

specific labels/markings in the appendix following 

Appendix B. To clarify this issue as definitively as 

possible the following interpretation, reviewed and 

approved by the Ald standards committee, is provided: 

inferprefation 

While the requirements im the hody of the portable ladder 

standards for labels/marking are keyed to specifically 

numbered markings, the referred to labels/markings are 

Ulustrations only and mot intended to be exact renditions 

of the labels/markings placed on portable ladders. As 

illustrations, the labels/rmarkings, except for technical 

information in the text, are not required to be exact 

duplications of those following Appendix B. The 

graphics of the labels/markings including figures of 

users, arrows pointing out locations or direction, 

66 

forrnattiing text with the use of ruumbers or alphabet or 

both, and style of expression need not be followed 

exactly but rather is left to the discretion of the develop- 

er of the label/marking or as ordered by a label/marking 

buyer. Such text or verbiage can be added or presented 

more cogently as long as the broad general intent of the 

label marking is achieved without changing the basic 

technical information thus meeting the requirements 

of the standard for label/marking. 

Underscoring the above position is the description of 

labels/markimgs as illustrations. Use of the word illustra- 

tion has been specifically chosen, based upon its meanrag, 

which is defined as an example and explanation. Coupled 

with this definition — and lending emphasis to it — is 

the placement of the label/marking Ulustrations in the 

appendix since appendices are not part of the standard 

bat explanations and claboration of the standard, and its 

applicable requirements. In the traditional structuring 

and development of standards the use of the appendix 

was also specifically chosen as a recognized means of 

stating through illustration and explanation how require- 

rents of the standard can be unplemented. The use of 

labels/markings appendix and the dhistrations contained 

there is construed in the broadest sense as offering 

designers or buyers general guidance, rather than 

dictating exact duplication, in creating signs or 

lahels/raarkimes for portable ladders.
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ANSLASC Al4 Comment / Request for Interpretation Form 

This form shall serve as the official form for comments/requests for mterpretanon on Al4 Standards, [t shall be the 

responsibility of those wishimg to comment on a proposed standard to complete all sections of this form. The appropri- 

ate Sub-Committee will review all comments received. A aotce of action taken will be forwarded to those issuimg sub- 

stantive commments/requests, 

Please complete the information below 

Date 
  

Standard # Tithe 
  

Name. 
  

Organization Company 
  

  

  

  

Address 

City. State AAD 

Phone Fax, 

Emad 
  

A request for comment/interpretation shall not be processed if it: 
(a) Involves a determination of compliance to the applicable Standards in the areas of a design, installation, or product, or 

equivalency of protection. 

at can only be acquired as a result of 

  

{c} Involves tests that clearly and decisively provide the requested information. 

x 
(ad) {Involves subjects that were not previously considered by the Committee or that are not addressed im the Standard. 

(e} Tnvolves product evaluation judgments concerning safe work practices. 

() Involves issues in litigation or in preparation for litigation. 

I confirm that the comment/Interpretation request is not for a lawsuit that is Involved in litigation or is aot for a matter that 

is being prepared for Htigation. 

Signed   

nly one comment per form - please copy this form for additional comments/request for interpretation! 

Comment: (Please be specific) 
  

  

  

  

  

Rationale: (iach comment must inclade a rationale) 
  

  

  

  

  

Please mail or fax to: ALT Headquarters, 401 N. Michigan, Chicago, Hhnois, 60611 * Fax: 312.673.6929 

67
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APPENDIX B 
  

Copy of website entitled “Commonly Used Statistics,” U.S. Department of Labor, 

Occupational Safety and Health Administration, accessed 17 June 2024, available at 

httos://www.osha gov/data/commonstats. (3 Pages) 
  

487Z-5806-2024\1
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Federal OSHA coverage 
Federal OSHA is a small agency; with our state partners we have approximately 1,850 inspectors 

  

responsible for the health and safety of 130 million workers, employed at more than 8 million 

worksites around the nation — which translates to about one compliance officer for every 70,000 

workers, 

Federal OSHA has 10 regional offices and 85 local area offices. 

OSHA budget 
FY 2023 Appropriations: $632,000,000 

FY 2022 Appropriations: $612,000,000 

FY 2021 Appropriations: $591,233 ,000 

OSHA inspections 
FY 2023 total federal inspections: 34,267 

Jorker fatalities 

There were 5,486 fatal work Injuries in 2022 (3.7 fatalities per 100,000 full-time equivalent 

  

  

  

  

workers). Learn about key findings. 

Viost frequently violated standards 
Preliminary Top 10 most frequently cited OSHA standards violated in FY 2022 

  

  

  

The following are the preliminary top 10 most frequently cited standards by Federal OSHA in fiscal 

year 2022 (October 1, 2021, through September 30, 2022): 

1, Fall Protection, construction (29 CFR 1926501) [related safety resources!   

2. Hazard Communication, general industry (29 CFR 1910.1200) irelated safety resources! 

3. Ladders, construction (29 CFR 1926.1053) [related safety resources]   

os
s fiips:/Avww.osha gov/data/commenstats Th
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4, Respiratory Protection, general industry (29 CFR 1910.134) [related safety resources) 

5. Scaffolding, construction (29 CFR 1926.451) [related safety resources! 

6. Control of Hazardous Energy (lockout/tagout), general industry (29 CFR 1910.147) [related 

  

  

  

safety resources! 

7. Powered Industrial Trucks, general industry (29 CFR 1910.178) [related safety resources! 

8. Fall Protection Training, construction (29 CFR 1926.503) [related safety resources! 

9, Eye and Face Protection, construction (29 CFR 1926.102) [related safety resources! 

10. Machinery and Machine Guarding, general industry (29 CER 1910.212) [related safety 

  

  

  

  

  

resources | 

* The final top 10 mast frequently cited OSHA standards violated In FY 2023 will be available in 

April 2024, 

e To search the top violations of an industry with a specific NAICS code, see 

https://www.osha. gov/ords/imis/citedstandard html 
  

® To search and view the industry profile for violations of any specific OSHA standard, see 

hittos://www.osha. gov/ords/imis/industryprofile html 

OSHA is Making a Difference 
e inroughly half a century, OSHA and our state partners, coupled with the efforts of employers, 

  

  

safety and health professionals, unions and advocates, have had a dramatic effect on 

workplace safety. 

* Worker deaths in America are down—on average, from about 38 worker deaths a day in 1970 

to 15 a day in 2022. 

  

  

  

U.S. DEPARTMENT OF LABOR 

os
s fiips:/Avww.osha gov/data/commenstats at
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Occupational Safety and Health Administration 

200 Constitution Ave NW 

Washington, DC 20210 

& 1-80-32 1-OSHA 

£-800-321-0742 

www.asha.gov 

FEDERAL GOVERNMENT    OCCUPATIONAL SAFETY & HEALTH) 

White House Frequently Asked Questions 

Benefits. gov A- Zindex 

Coronavirus Resources Freedom of Information Act - OSHA 

Disaster Recovery Assistance Read The OSHA Newsletter 

DisasterAssistance.gov Subscribe to the OSHA Newsletter 

USA. gov OSHA Publications 

Notification of EEO ViolationsOffice of inspector General 

No Fear Act Data 

U.S. Office of Special Counsel 

ABOUT THE SITE! 

Freedom of Information Act 

Disclaimers 

Plug-ins Used on DOL gov 

Accessibility Statement 

Connect With OSHA 

  

Site Map important Website Notices Privacy & Security Statement 

nips. /Avww.osha gov/data/commanstats ia
 

i
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APPENDIX C 
  

Copy of website entitled “OSHA’s Top 10 Most Frequently Cited Standards,” U.S. 

Department of Labor, Occupational Safety and Health Administration, accessed 17 June 

2024, available at https://www.osha gov/toplOcitedstandards. (3 Pages} 
  

487Z-5806-2024\1
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SS) U.S. DEPARTMENT OF LABOR 

Occupational Safety and Health Administration 

NOTE: Generally, OSHA does not post the top ten violations until after the first week in April, 

so as to allow the prior fiscal year’s inspection data to finalize past the close of the fiscal year 

(September 30th). 

  

for Fiscal Year 2023 (Oct. 1, 2022, to Sept. 30, 
2023) 

The following is a list of the top 10 most frequently cited standards following inspections of 

worksites by federal OSHA for all industries. OSHA publishes the list to alert employers about 

these commonly cited standards so they can take steps to find and fix recognized hazards 

addressed in these and other standards before OSHA shows up. Workers suffer preventable 

injuries, illnesses, and deaths related to the hazards addressed in these standards. 

. Fall Protection, construction (29 CFR 1926.501) [related safety resources! 
  

. Hazard Communication, general industry (29 CER 1910.1200) [related safety resources! 

. Ladders, construction (29 CFR 1926.1053) [related safety resources| 
  

  

. Scaffolding, construction (29 CFR 1926.451) [related safety resources! 

O
D
 

Bm
 

GW
 

N
F
 

ke
 

. Powered Industrial Trucks, general industry (29 CFR 1910.178) [related safety resources) 
  

6, Control of Hazardous Energy (lockout/tagout), general industry (29 CFR 1910.147) [related 
  

safety resources | 
  

7. Respiratory Protection, general industry (29 CFR 1910.134) [related safety resources! 
  

8. Fall Protection Training, construction (29 CFR 1926503) [related safety resources! 
  

9, Eye and Face Protection, construction (29 CFR 1926.102} [related safety resources! 

  

10. Machinery and Machine Guarding, general industry (29 CFR 1910.212) [related safety 

resources | 

# To search an OSHA standard, see this webpage: OSHA Law and Regulations   

nips. /Awww.osha govionl Ocitedstandards i
s
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* To search the top violations of an industry with a specific NAICS code, see this webpage: 

Frequently Cited OSHA Standards 

® To search and view the industry profile for violations of any specific OSHA standard, see this 

  

webpage: Industry Profile for an OSHA Standard   

  

Fy ooo: 
. 

   

  

     
= Pall Protection! 
! General Requirements { Mazard Cammunizatiess Ladders Scaffolding 5 | Srfustsal euchs 

SOMOS eee OSES TOV E00 1 3926.3053 » $926,434 Poqang ote 
pig ne : S227 viokatians 2,930 violations 2.82% vielstians BgSR siotad 

  

     
                  

Parsond Protective snd aR OF Ma arso iss : Rae : i Fall Protection: : COM aEhiVe 
ae ena i vi ©. Respiratory Protection = i . o * Qifesaving Equipment: 4¢ eee 

6 : E se hockaut/fagout! UD as Raising Raquisemnents _ Eye and Face Protection ering 
See | GAR violations ; 1926808 | 1926102 | es 
SRY SBS Wes ua ss 1 2.409 violations : BD -Qaa violatans 2 DOSS Mb lations: 

  

  

U.S. DEPARTMENT OF LABOR 

Occupational Safety and Health Administration 

200 Constitution Ave NW 

Washington, DC 20216 
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& 1-800-321-OSHA 

1-800-321-0742 

www.osha gov 

    FEDERAL GOVERNMENTH] OCCUPATIONAL SAFETY & HEALTHE! 

White House Frequently Asked Questions 

Benefits. gov A- Zindex 

Coronavirus Resources Freedom of Information Act - OSHA 

Disaster Recovery Assistance Read The OSHA Newsletter 

DisasterAssistance.gov Subscribe to the OSHA Newsletter 

USA. gov OSHA Publications 

Notification of EEO ViclationsOffice of Inspector General 

No Fear Act Data 

U.S. Office of Special Counsel 

ABOUT THE SITE) 

Freedom of Information Act 

Disclaimers 

Plug-ins Used on DOL.gov 

Accessibility Statement 

Connect With OSHA 

  

Site Map important Website Notices Privacy & Security Statement 
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