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This code or standard was developed under procedures accredited as meeting the criteria for
American National Standards. The Consensus Committee that approved the code or standard
was balanced to assure that individuals from competent and concerned interests have had an
opportunity to participate. The proposed code or standard was made available for public review
and comment which provides an opportunity for additional public input from industry, academia,
regulatory agencies, and the public-at-large.

ASME does not “approve,” “rate,” or "endorse” any item, construction, proprietary device, or
activity.

ASME does not take any position with respect to the validity of any patent rights asserted in
connection with any items mentioned in this document, and does not undertake to insure anyone
utilizing a standard against liability for infringement of any applicable Letters Patent, nor assume
any such liability. Users of a code or standard are expressly advised that the determination of the
validity of any such patent rights, and the risk of the infringement of such rights. is entiraly thair
own responsibility.

Participation by federal agency representative(s) or personis) affiliated with industry is not to
pe interpreted as government or industry endorsement of 1his code or standard.

ASME accepts responsibility for only those interpretations issued in accordance with governing
ASME procedures and policies which preclude the issuance of interpretations by individual
volunteers.

No part of this document may be reproduced in any form,
in an electronic retrieval system or otherwise,
without the prior written permission of the publisher.

Copyright @ 1994 by

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS

All Rights Reserved
Printed in U.S5.A.
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ASME B56.11.5a-1994

Followmg approval by the ASME B56 Committee and ASME, and after public review, ASME
B56.11-5a-1994 was approved by the American National Standards Institute on August 30, 1994,

Addenda to the 1992 edition of ASME B56.11.5 are issued in the form of replacement pages.
Revisions, additions, and deletions are incorporated directly into the affected pages. It is advisable,

however, that this page, the Addenda title and copyright pages, and all replaced pages be retained
for reference.

SUMMARY OF CHANGES
This is the first Addenda to be published to ASME B56.11.5-1992.

Replace or insert the pages listed. Changes given below are identified on the pages by a margin
note, (a), placed next to the affected area. The pages not listed are the reverse sides of the listed
pages and contain no changes.

Page Location Change
1 General (1) Third paragraph revised
(2) Footnote deleted
5 5.5.3 Second paragraph revised
CokeUSA  Coke Coke USA CokeUSA Cola
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ASME B56.11.5a-1994

POWERED AND NONPOWERED INDUSTRIAL TRUCKS

GENERAL
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mulated with the American SDLIEI’}' of Mechanical
Engineers as Sponsor in accordance with the Ac-
credited Organization method, the procedures ac-
credited by the American National Standards
Institute, Inc., and the following scope.
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Establishment of the safety requirements re-
lating to the elements of design, operation,
and maintenance; standardization relating to

principal dimensions to facilitate inter-
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dures of powered and nonpowered industrial
trucks (not including vehicles intended pri
marily for earth moving or over-the-road
hauling); and maintenance of liaison with the
International Organization for Standardiza-
tion (ISO)) in all matters pertaining to pow-
ered and nonpowered industrial trucks.

One purpose of the Standard is to serve as a guide
to governmental authorities having jurisdiction over
subjects within the scope of the Standard. It is ex-
pected, however, that the Standard will find a major
application in industry, serving as a guide to manu-
facturers, purchascrs, and users of the equipment.

For convenience, Standards for Powered and Non-
powered Industrial Trucks have been divided into
separate volumes:

Safety Standards

B56.1 Low Lift and High Lift Trucks

B56.5 Guided Industrial Vehicles and Auto-
mated Functions of Manned Industrial
Vehicles

B36.6 Rough Terrain Forklift Trucks

B56.7 Industrial Crane Trucks

B56.8 Personnel and Burden Carriers

B56.9 Operator Controlled Industrial Tow
Tractors

B856.10 Manually Propelled High Lift Industrial
Trucks

Standardization Standards
B56.11.1

Double Race or Bi-Level Swivel and
Rigid Industrial Casters

CokeUSA Coke
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B56.11.3  Load Handling Symbols for Powered In-
dustrial Trucks

B56.11.4  Hook-Type Forks and Fork Carriers for
Powered Industrial Forklift Trucks

B56.11.5 Measurement of Sound Emitted by Low
Lift, High Lift, and Rough Terrain Pow-
ered Industrial Trucks

B56.11.6  Evaluation of Visibility From Powered

Industrial Trucks

Safety standards that were previously listed as B56
volumes but now have different identification due to
a change in standards development assignments are
as follows.

NFPA 505 Fire Safety Standard for Powered In-
dustrial Trucks — Type Designations,
Arcas of Use, Maintenance and Oper-
ation (formerly B56.2)

UL 583 Standard for Safety for Electric-Battery-
Powered Industrial Trucks (formerly
B56.3)

UL 558 Standard for Safety for Internal Com-

bustion-Engine-Powered Industrial

Trucks (formerly B56.4)

If adopted for government use, the references to
other national standards in the specific volumes may
be changed to refer to the corresponding govern-
mental regulations.

The use of powered and nonpowered industrial
trucks is subject to certain hazards that cannot be

completely eliminated by mechanical means, but the
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care, and common sense. It is therefore essential to
have competent and careful operators, physically and
mentally fit and thoroughly trained in the safe op-
eration of the equipment and the handling of the
loads. Serious hazards are overloading, instability of
the load, obstructing the free passage of the load,
collision with objects or pedestrians, poor mainte-
nance, and use of equipment for a purpose for which
it was not intended or designed.

Suggestions for improvement of these volumes, es-
pecially those based on actual experience in their
application, shall be submitted to the Secretary of

(a)
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the B56 Committee, ASME, United FEngineering
Center, 345 East 47th Street, New York, NY 10017.

Comments shall be written in accordance with the
following format:

(a) specify paragraph designation of the pertinent
volume;

(b) indicate suggested change (addition, deletion,
revision, etc.);

(c) briefly state reason and/or evidence for sug-
gested change;

(d) submit suggested changes to more than one
paragraph in the order in which they appear in the
volume.

The appropriate B56 Subcommittee will consider
each suggested revision at its first meeting after re-
ceipt of the suggested revision(s).

Coke Coke USA CokeUSA Cola
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MEASUREMENT OF SOUND

point and end point as established by the vehicle
travel path.

A substantially level open space of not less than
165 ft (50 m) radius, of which the central area of 33
ft (10 m) radius, consists of concrete, sealed asphalt
or similar hard material, free from any soft covering,
shell be deemed to satisfy the requirement, but a
smalier area may be used if 1t meets the requirements
for hemispherical divergence.

NOTE: In practice, any departure from the so-called “ideal”

arises from four main causecs:

(a) sound absorption by the surface of the ground;

(b) reflections from objects such as buildings, trees, or persons,

(c) ground which is not of uniform slope over a sufficient area;

(d) wind; care should be taken that gusts of wind do not affect
results of the measurements.

It is impractical to specify in detail the effect pro-
duced by each of these influences. It is considered
important, however, that the surface of the ground
and hard surface specifically within the measurement
arca be free from snow, grass, loose soil, ashes, stand-
ing water, etc.

To minimize the effect of reflection, i1t is further
recommended that the sum of the angles subtended
at the position of the test truck by surrounding build-
ings within a 165 ft (50 m) radius, shall not exceed
00 deg. and that there be no substantial obstructions
within the radius of 100 ft (30 m) from the truck. See
Fig. 1.

Sites located between parallel walls should be
avoided due to the effect of acoustical focusing.

The presence of bystanders may appreciably intlu-
ence the meter reading if such persons are in the
vicinity of the truck or microphone. No person other
then the operator shall be in the operator station
area of the truck. All bystanders shall be excluded
from the test site,

5.2 Background Noise

5.3.1 The ambient sound level, including wind
noise, due to sources other than the truck being mea-
sured should be at least 10 dB beclow the lowest
sound level generated by the machine being tested
during the work cycle.

3.3.2 If the diffcrence between the A-weighted
sound level measured with the sound source, the
truck operating, and the ambient sound level alone
is less than 10 dB, corrections for the influence of
background noise shall be made 1n accordance with
the following table:

CokeUSA Coke
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Corrections for Background Noise

Corrections to be subtracted
from sound level measured
with sound source operating
to obtain sound level due to
sound source alone

Differcnce between sound
level measured with sound
source operating and back-
ground sound pressure level
alone

dB dB

[ess than Measurements invalid

1.0
1.0
1.0
0.5
0.5
0.0

= o 0 08 =1 o O

—

Greater than

5.3.3 If, when testing at an outdoor location, it is
determined that the wind speed in the vicinity of the
truck and microphone is in excess of 2 mph (1 m/s),
a windscreen around the microphone shall be used.
Also, appropriate compensation for the effect of the
windscreen shall be allowed in calibration of the re-
cording instrumentation.

5.4 Environmental Conditions

All instruments employed in the making of sound
measurements shall be used in accordance with the
electrical and environmental conditions recom-
mended by the manufacturer.

5.5 Operator

5.5.1 The operator shall be in the usual driving
position. No observers shall be in close proximity to
the driver or truck or in the cab (when provided)
during the taking of measurements.

5.5.2 Observers shall be remote from and behind
those microphones in use during the specific test.

5.5.3 Operators shall not wear abnormally sound
absorptive clothing. A “hard hat” may be worn, how-
ever, no hat, scarf, or bulky jacket which might influ-
ence the sound measurements shall be worn.

In those tests where the microphone is positioned
at a point 2 in. (50 mm) measured laterally, from the
operator’s ear, only the mounting frame or shoulder
harness for the microphone shall be used.

(a)
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NOTE:

(1) The 33 ft {10 m) radius area at center shall be of hard smooth material. (See para. 5.2.3.}

FIG. 1 TEST SITE ARRANGEMENT GENERAL REQUIREMENTS
6
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SPECIAL NOTICE

ASME B56.11.5-1992

MEASUREMENT OF SOUND EMITTED BY LOW LIFT, HIGH LIFT,

AND ROUGH TERRAIN INDUSTRIAL TRUCKS

There will be no addenda or interpretations for 1993 published to
ASME B56.11.5-1992. Within the past year neither changes to, nor inquiries
regarding, the technical requirements of this document have been issued.

OCTOBER 1993
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THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
345 East 47th Street, New York, N.Y. 10017
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ASME B56.11.5-1992

(REVISION OF ASME B56.11.5-1989)
POWERED AND NONPOWERED INDUSTRIAL TRUCKS
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REAFFIRMED 2000

FOR CURRENT COMMITTEF PERSONN EL
PLEASE SEE ASME MANUAL A 5-11

Measurements of Sound Emitted
by Low Lift, High Lift, and Rough
Terrain Powered Industrial Trucks
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Measurements of Sound Emitted
by Low Lift, High Lift, and Rough
Terrain Powered Industrial Trucks
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(REVISION OF ASME B56.11.5-1989)
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Date of lssuance: November 15, 1992

The 1992 edition of this Standard is being issued with an automatic subscrip-
tion service. The use of an addenda allows revisions made in response to
public review comments or committee actions to be published on a regular

yearly basis; revisions published in addenda will become effective 1 year after
the Date of Issuance of the addenda. The next edition of this Standard is

scheduled for publication in 1995.

ASME issues written replies to inquiries concerning interpretations of technical
aspects of this Standard. The interpretations will be included with the above
addenda service. Interpretations are not part of the addenda to the Standard.

ASME is the registered trademark of The American Society of Mechanical Engineers.

This code or standard was developed under procedures accredited as meeting the critena for
American National Standards. The Consensus Committee that approved the code or standard
was balanced to assure that individuals from competent and concerned interests have had an
opporiunity to participate. The proposed code or standard was made available for public review
and comment which provides an opportunity for additional public input from industry, academia,
requlatory agencies, and the public at large.

ASME does not “approve,” “rate,” or “endorse” any item, construction, proprietary device, or
activity.

ASVIE does not take any position with respect to the vaiidity of any patent rights asserted in
connection with any items mentioned in this document, and does not undertake to insure anyone
utilizing a standard against liability for infringement of anv anplicable | ettars Patent, nor assume
any such liability. Users of a code or standard are expressly advised that the determination of the
validity of any such patent rights, is entirely their own responsibility.

Participation by federal agency representative(s) or person(s} affiliated with industry 1s not to
be interpreted as government or industry endorsement of this code or standard.

ASME accepte responeibility for only thoese interpretatione igsued in accordance with governing
ASME procedures and policies which preclude the issuance of interpretations by individual vol-
unteers.

No part of this document may be reproduced in any form,
in an electronic retrieval system or otherwise,

without the prior written permission of the publisher.

Copyright © 1992 by |
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
All Rights Reserved
Printed in U.S.A.
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FOREWORD

(This Foreword is not part of ASME B56.11.5-1992.)

Work on this Standard, originally designated as MH11.5M, was begun by the MH11
Committee. With the consolidation of the activities of the MH11 and B56 Committees,
the MH11 Committee became the B56.11 Subcommittee, under the jurisdiction of the
B56 Committee. The B56.11 Subcommittee continued the development of this Standard,
redesignated as B56.11.5.

After several B56 Committee ballots and public review, the standard was approved by
the Sponsor. After obtaining such approval, the standard was submitted to the American
National Standards Institute, Inc. (ANSI). ANSI approval to issue the standard as Amer-
ican National Standard B56.11.5 was granted on October 5, 1989,

A revision to the 1989 Edition of B56.11.5 was approved by the B56 Committee, by
ASME, and after public review, by the American National Standards Institute, Inc., on
June 10, 1992.

Safety codes and standards are intended to enhance public health and safety. Revisions

result from committee consideration of factors such as technological advances, new data,

and changing environmental and industry needs. Revisions do not imply that previous
editions were inadequate.

CokeUSA Coke Coke USA CokeUSA Cola
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ASME STANDARDS COMMITTEE B56
Powered and Nonpowered Industrial Trucks

(The following is the roster of the Committee at the time of approval of this Standard.)

OFFICERS

J. D. Schell, Chairman
R. G. Lang, Vice Chairman
W. Berger, Secretary

COMMITTEE PERSONNEL*

ALLIANCE OF AMERICAN INSURERS
B. A Klebes, Liberty Mutual Insurance Co.

AMERICAN TRUCKING ASSOCIATIONS, INC.
N. Darmstadter, American Trucking Associations, Inc.
J. M. Dandrea, Alternate, American Trucking Associations, Inc.

INDUSTRIAL TRUCK ASSOCIATION, THE
W. J. Montwieler, The Industrial Truck Association

INTERNATIONAL ASSOCIATION OF MACHINISTS AND AEROSPACE WORKERS
J. W. Barnett, international Association of Machinisis and Aerospace Workers
E. W. Sprang, Alternate, International Association of Machinists and Aerospace Workers

MOTOR VEHICLE MANUFACTURERS ASSOCIATION
E. E. Meyer, Ford Motor Co.

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION
W. N. Ritchie, East Penn Manufacturing Co.. Inc.
J. L. Browning, Alternate, National Electrical Manufacturers Association

UNDERWRITERS LABORATORIES, iNC.
E. W. Killoren, Underwriters Laboratories, Inc.

U.S. DEPARTMENT OF THE ARMY
N. Fertman, Belvoir RD&E Center

INDIVIDUAL MEMBERS
L. C. Churches, Churches & Associates, Inc.
R. C. Fuller
G. L. Gaulke, Hyster Co.
J. E. Johnson, Afternate, Hyster Co.

L. Gould, Modern Materials Handling Magazine
E. B. Gutta

D. E. Hupp, Aluminum Company of America

*The members listed, except for those listed under the heading for individual members, were
nominated by their respective organizations,
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A. C. Karelus, Alternate, Eastman Kodak Co.
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E. J. Ramsey, Sellick Equipment Ltd.

G. H. Ritterbusch, Caterpillar Tractor Co.

R. N. Rogers, The Raymond Corp.

J. D. Schell

E. R. Sirotak

199

F. Steinberger, Hydra-Matic, Division of General Motors

HONQORARY MEMBER
Q. S. Carliss
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SUBCOMMITTEE B56.11 — STANDARDIZATION OF POWERED AND

NONPOWERED INDUSTRIAL TRUCKS

S. Simpson, Chairman, SMC

G. L. Gaulke, Vice Chairman, Hyster Co.

J. E. Johnson, Alternate, Hyster Co.

W. Berger, Secrctary, ASME

F. L. Clason, Caterpillar Industrial, Inc.

N. Fertman, Belvoir RD&E Center

D. R. Flatau, Gehl Co.

D. J. Healy, Alternate, Gehl Co.

R. R. Kareckas, Ksllogg Ce.

E. W. Killoren, Underwriters Laboratorias, Inc.
W. J. Montwieler, The industrial Truck Association
E. J. Ramsey, Sellick Equipment Ltd.

T. P. Rhoades, J. M. Miller Engineering, Inc.
J. D. Scheii
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ASME B56.11.5-1992
SUMMARY OF CHANGES

The 1992 edition of B56.11.5 includes the following changes, identified by (92).

Page Location . Change
i Foreword Revised
1 General Revised
vii
CokeUSA Coke Coke USA CokeUSA Cola
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ASME B56.11.5-1992

POWERED AND NONPOWERED INDUSTRIAL TRUCKS

GENERAL

This Standard is one of a series that has been for-
mulated with the American Society of Mechanical
Engineers as Sponsor in accordance with the Ac-
credited Organization method, the procedures ac-
credited by the American National Standards
Institute, Inc., and the following scope.

Establishment of the safety requirements re-
lating to the elements of design, operation,
and maintenance; standardization relating to
principal dimensions to facilitate inter-
changeability, test methods, and test proce-
dures of powered and nonpowered industrial
trucks (not including vehicles intended pri-
marily for earth moving or over-the-road
hauling); and maintenance of liaison with the
International Organization for Standardiza-
tion (ISO) in all matters pertaining to pow-
ered and nonpowered industrial trucks.

One purpose of the Standard is to serve as a guide

to governmental authorities having jurisdiction over
subjects within the scope of the Standard. It is ex-
pected, however, that the Standard will find a major

e ol
ul.-ll.a}n-nuuu Tl uluu-:-l.l.j, SCIN 'I’ul.E ds a Eull.ﬂ.'.- to manu-

facturers, purchasers, and users of the eqmpmﬁnt
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powered Industrial Trucks have been divided into
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Safety Standards
B56.1 Low Lift and High Lift Trucks

B56.5 Guided Industrial Vehicles

B56.6 Rough Terrain Forklift Trucks

B56.7 Industrial Crane Trucks

B56.8 Personnel and Burden Carriers

B56.9 Operator Controlled Industrial Tow
Tractors

B56.10 Manually Propelled High Lift Industrial
Trucks!

Standardization Standards

B56.11.1 Double Race or Bl-Level Swivel and
Rigid Industrial Casters
B56.11.3  Load Handling Symbols for Powered In-
dustnal Trucks
CokeUSA  Coke Coke USA CokeUSA

B56.114  Hook-Type Forks and Fork Carriers for
Powered Industrial Forklift Trucks

B56.11.5 Measurement of Sound Emitted by Low
Lift, High Lift, and Rough Terrain Pow-
ered Industrial Trucks

B56.11.6  Evaluation of Visibility From Powered

Industrial Trucks!?

Safety standards that were previously listed as B56
volumes but now have different identification due to

a change in standards development assignments are
as follows.

NFPA 505 Fire Safety Standard for Powered In-
dustrial Trucks — Type Designations,
Areas of Use, Maintenance and Oper-
ation (formerly B56.2)

UL 583 Standard for Safety for Electric-Battery-
Powered Industrial Trucks (formerly
BS6.3)

UL 558  Standard for Safety for Internal Com-

bustion-Engine-Powered Industrial
Trucks (formerly B56.4)

If adopred for government use, the references to
other national standards in the specific volumes may
be changed to refer 1o the corresponding govern-
mental regulations.

The use of powered and nonpowered industrial
trucks is subject to certain hazards that cannot be
compicicly eliminaied by mechanicai means, but the
risks can be minimized by the exercise of intalligﬂncc

care, and coimunon sense. Ii is therefore esseniiai 10
have cnmpctent and careful nperaturs phys:ca]ly and
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l.l..llu-l.ll.-ﬂ.l...lJ" ul. :ulu LuUJUUEIHJ" I.ldLll.Eu 1l l.]ll: hd,lt'- UF'

eration of the equipment and the handlmg of the
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the load, obstructing the free passage of the load,
collision with objects or pedestrians, poor mainte-
nance, and use of equipment for a purpose for which
it was not intended or designed.

Suggestions for improvement of these volumes, es-
pecially those based on actual experience in their
application, shall be submitted to the Secretary of

'B56.10 and B56.11.6 are in the developmental stage.
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the B56 Committee, ASME, United Engineering
Center, 345 East 47th Street, New York, NY 10017.
Comments shall be written in accordance with the

following format:

(a) specify paragraph designation of the pertinent
volume;

(b) indicate suggested change (addition, deletion,

revision, etc.);
(c) briefly state reason and/or evidence for sug-

gested change,

(d) submit suggested changes to more than one
paragraph in the order in which they appear in the
volume.

The appropriate B56 Subcommittee will consider
each suggested revision at its first meeting after re-

ceipt of the suggested revision(s).

Coke USA CokeUSA Cola
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MEASUREMENT OF SOUND EMITTED BY LOW LIFT, HIGH LIFT, AND ROUGH TERRAIN
POWERED INDUSTRIAL TRUCKS

1 SCOPE

This Standard establishes the conditions, test pro-
cedures, environment, and instrumentation for the
determination and reporting of the A.weighted
sound pressure level of electric battery and internal
combustion engine powered, low lift, high lift, and
rough terrain industrial trucks. It excludes earthmov-
ing machinery, industrial cranes, and vehicles in-
tended primarily for use on public roads.

It provides test procedures for measuring both op-
erator and bystander exposure to sound produced by
the trucks.

The test procedures set forth in this Standard pro-
vide the basis for determining the contribution pow-
ered industrial trucks make to the overall sound leve]
of a selected work area.

‘2 FIELD OF APPLICATION

This Standard applics to all types of low Iift, high
lift, and rough terrain powered industrial trucks.

' —" Fal nl L — - .t--_ _—.ﬁ.!-_ - o
This Standard provides mcthods for testing and

reporting sound levels emitted by powered industrial
trucks,
This Standard provides specifications for instru-

mentation, measurement site. microphone locations

e uru ERE L I-l.ull.-ﬂ,

and sound analysis, as well as operating conditions
for the truck under test.

Tests are provided for trucks both in motion and
static, and with lifting gear in operation when appro-
priate. It is of primary importance that the measure-
ments taken relate to normal operation and
procedures, thus including transmission, hydraulic,
and mast elevating sounds.

The tests and procedures detailed in Section 6 of
this Standard provide a means of establishing Equiv-
alent Sound Levels (L,,) by dividing a simplified work
cycle into basic elements. This avoids the inconven-
lences involved in recording measurements during
the work cycle, either by the use of tape recorders or
dosimeters. The work cycle used reflects the highly
cyclical nature of powered industrial truck sound.
Details of the work cycle used in computing the ta-
bles are shown in Appendix A.

CokeUSA Coke
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3 REFERENCES

3.1 American National Standards

ANSI §51.4-1971(R1976) Specification for Sound
Level Meters |

3.2 International Organization for
Standardization

ISO/R 1999-1975, Acoustical Assessment of Oc-
cupational Noise Exposure for Hearing Conservation
Purposes

ISO 2204-1979, Acoustical Guide to International
Standards on the Measurement of Airborne Acoust-
ical Noise and Evaluation of its Effects on Human
Beings

3.3 International Electrotechnical Commission
IEC Publication 651(1979), Sound Level Meters

4 DEFINITIONS

capacity — the capacity of a truck equipped with load
carriage and forks, or with attachments, is the weight
at a specified load center that a given truck can trans-
port 1n a carry position and stack to the maximum
elevation of the load engaging means
NOTE: Capacity is used to designate the weight handling ability
of a particular truck as equipped.
maximum lift speed — the lift speed attainable, either
laden or unladen, as directed by this test procedure:

(a) intemal combustion engine powered truck -
with engine at maximum governed speed established
by the truck manufacturer and lift control held in
maximum position

(b) electric battery powered truck — with a fully
charged battery when the lift control is held in max-
Imum position

Maximum lift speed, either laden or unladen, shall
be accomplished without relief valve bypassing.

maximum travel speed — the travel speed attainable,
cither laden or unladen, as directed by the specific
test procedure. Traveling tests shall be performed at
the maximum governed speed of the truck [but not

to exceed 20 mph (32 km/h) - see paras. 7.2.2(b) and
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7.2.2(c)]. This may necessitate operating the truck m
other than high gear.

(a) internal combustion engine powered truck —
when instrument readings are taken, the engine
speed shall be as close as possible to the maximum
governed speed. This may necessitate operating the
truck in other than high gear.

(b) electric battery powered truck — with a fully
charged battery when travel speed control 1s held in
maximum position
sound pressure level (L)) — twenty times the loga-
rithm to the base 10 of the ratio of the sound pressure
to the reference sound pressure, expressed in deci-

bels

NOTE: For the purposes of this Standard, the A-weighting net-
work shall always be used, yielding the A-weighted sound pressure
level I.,. The reference sound pressure is 20 pPa.

sound pressure level, A-weighted (L,,) — the fre-
quency-weighted value of the sound pressure level

determined with a sound level meter set for the A-
weighting network. The unit is the decibel (dB).

5 GENERAL REQUIREMENTS
5.1 Measurement Equipment

5.1.1 A sound level meter which meets the

|
(Type 1 — Precision), or IEC Publication 651 (1979)
(Type 1).

The sound level meter should be calibrated at in-
tervals of not more than 2 vears, using an interna-
tionally accepted primary standard.

Before and after conducting each series of mea-
surements, the overall acoustic performance of the
sound level meter shall be checked, using an acoust-
ical calibrator. This check shall be made at least
daily, when tests are being conducted.

The calibration before and after conducting each
series of tests shall not vary by more than 0.5 dB for

the tests to be valid.

5.1.2 The use of a wind screen may be required
under some test conditions, otherwise its use 1s op-
tional providing it does not affect the A-weighted
sound level of the source being measured by more
than +0.5 dB, under zero wind speed conditions.

5.1.3 An anemometer or other device for mea-
surement of ambient wind speed and direction. The

CokeUSA Coke Coke USA CokeUSA
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accuracy shall be =10% at the highest recommended
wind speed.

5.1.4 A power source speed indicator or tachom-

eter having an accuracy within 2% of the indicated
reading.

5.1.5 A thermometer for measurement of ambient
temperature having an accuracy within =2°F (1°C).

5.1.6 A barometer for measuring atmospheric
pressure having an accuracy within +0.3 in. Hg (1.1
kPa) of the indicated reading.

5.1.7 A microphone having a diameter of 0.5 In.
(13 mm) or less shall be used.
~ If a microphone which has not been provided as a
component of a Type 1 sound level meter is used, it
shall meet the microphone charactenstics described
in ANSI S§1.4-1971(R1976).

5.1.8 An acoustic calibrator with an accuracy of

+(0.5 dB shall be used.

5.1.9 When the alternate test procedure provided
in Section 6.4 is used in lieu of the tests provided in
paras. 6.2.5, 6.2.6, 6.2.7, and 6.2.8, a microphone or
sound level meter with a magnetic tape recorder and/
or graphic level recorder or indicating instrument is
required. This system shall meet the requirements of
SAE Recommended Practice Ji84a — Qualifying a
Sound Acquisition System, for the frequency range
that is of primary concern.

5.2 Test Site

5.2.1 The test method prescribed calls for an
acoustical environment which can be obtained only
in an extensive open space or hemi-anechoic cham-

ber.

5.2.2 When a hemi-anechoic chamber is used, the
hemispherical divergence should be within =1 db,
for the frequency range that is of primary concern as
determined by the truck undergoing test; i.c., the
acoustical performance of the chamber should be
within =1 dB of the theorctical valuc.

5.2.3 If an outdoor test site is used, it shall be a
flat open space with not over +1% grade in the di-

rection of travel and not over +3% grade at right
angles to the direction of travel. The test site shall

be free of large reflecting surfaces such as parked
vehicles, signboards, buildings or hillsides, located
within 82 ft (25 m) of the measurement area defined
by the microphone location, and the vehicle entrance
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point and end point as established by the vehicle
travel path.

A substantially level open space of not less than
165 ft (50 m) radius, of which the central area of 33
ft (10 m) radius, consists of concrete, sealed asphalt
or similar hard material, free from any soft covering,
shall be deemed to satisfy the requirement, but a
smaller area may be used if it meets the requirements
for hemispherical divergence.

NOTE: In practice, any departure from the so-called “ideal”
arises from four main causes:

(a) sound absorption by the surface of the ground;

(b) reflections from objects such as buildings, trees, or persons;

(c) ground which is not of uniform slope over a sufﬁr:mnt area;
(d) wind; care should be taken thar gusts of wind do not affect
results of the measurements.

It is impractical to specify in detail the effect pro-
duced by each of these influences. It is considered
important, however, that the surface of the ground
and hard surface specifically within the measurement
area be free from snow, grass, loose soil, ashes, stand-
ing water, etc.

To minimize the effect of reflection, it is further
recommended that the sum of the angles subtended
at the position of the test truck by surrounding buiid-
ings within a 165 ft (50 m) radius, shall not exceed
90 deg. and that there be no substantial obstructions
within the radius of 100 ft (30 m) from the truck. See
Fig. 1.

Sites located between parallel walls should be
avoided due to the effect of acoustical focusing.

The presence of bystanders may appraciably influ-

ence the meter rﬂnﬂmg if enrh persons are i1 tha

- L L ] Bl % ALL L JI%

vicinity of the truck or mlcmphnne No person other
than the ﬁanﬂi‘ﬁr chall he in the nn#rn*l'nr ctatinn

area of the truck. All bystanders shall be excluded
from the test site.

9.3 Background hioise

5.3.1 The ambient sound level, including wind
noise, due to sources other than the truck being mea-
sured should be at least 10 dB below the lowest
sound level generated by the machine being tested
during the work cycle.

5.3.2 If the difference between the A-weighted
sound lcvel measured with the sound source, the
truck operating, and the ambient sound level alone
is less than 10 dB, corrections for the influence of

background noise shall be made in accordance with
the following table:

CokeUSA Coke
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Corrections for Background Noise

Difference between sound Corrections 10 be subtracted
level measured with sound from sound level measured
source operating and back- with sound source operating
ground sound pressure level to obtain sound level due to
alone sound source alonc

dB dB

Less than Measurements invalid
1.0
1.0
1.0
0.5
0.5
0.0

= O O 00 =] Ch Oh

(Greater than

9.3.3 If, when testing at an outdoor location, it is
determined that the wind speed in the vicinity of the
truck and microphone is in excess of 2 mph (1 m/s),
a windscreen around the microphone shall be used.

Also, appropriate compensation for the effect of the
windscreen shall be allowed in calibration of the re-
cording instrumentation.

5.4 Environmental Conditions

All instruments employed in the making of sound
measurements shall be used in accordance with the
electrical and environmental conditions recom-
mended by the manufacturer.

5.5 Operator

.5.1 The operator shall be in the usual driving
position. No observers shall be in close proximity to
the driver or truck or in the cab (when provided)
during the taking of measurements.

9.5.2 Observers shall be remote from and behind
those microphones in use during the specific test.

5.5.3 Operators shall not wear abnormally sound
absorptive clothing. A *‘hard hat” may be worn, how-
ever, no hat, scarf, or bulky jacket which might influ-
ence the sound measurements shall be worn.

In those tests where the microphone is positioned
at a point 2 in. (50 mm) measured longitudinally,
from the operator’s ear, only the mounting frame or
shoulder hamess for the microphone shall be used.
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33 ft (10 m)

I

100 f1 {30 m)

\ |\ /

\ 155;:55:..: \ /
~X X

a++v- 90deg

NOTE:
(1) The 33 ft (10 m) radius area at center shall be of hard smooth. material. (See para. 5.2.3.)

FIG. 1 TEST SITE ARRANGEMENT GENERAL REQUIREMENTS
| 6
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5.6 Operating Conditions

9.6.1 All parts of the propulsion and elevating sys-

tems (i.e., hydraulic system, enginc, and transmission
in the case of internal combustion engine powered
trucks, gear boxes) shall have reached a stabilized

operating temperature for the prevailing ambient
conditions, before tests are recorded.

5.6.2 O1l reservoirs shall be filled within the range
specified by the manufacturer.

5.6.3 In the case of combustion engine powered

trucks, fuel tanks shall not be more than one-half
full.

2.6.4 All auxiliary equipment which would nor-
mally be functioning during the work cycle shall be
in operation during the taking of sound measure-
ments, i.e., auxiliary attachments.

5.6.5 When a truck is fitted with a cab or enclo-
sure, two sets of readings shall be recorded:

(a) with windows and ventilators open, climatiza-
tion equipment off;

{b) with windows and ventilators closed, climati-
zation equipment on.

When computing the equivalent sound level (see
para. 6.3.2), the higher sum (E,) of the values from
(a) or (b) shall be used.

9.6.6 Only persons technically trained and expe-
ricnced in the current techniques of sound measure-
ment should select the instrumentation and conduct

' P A

il Lald.

9.6.7 The effects of ambient weather conditions
on the performance of all instruments (i.e., temper-
ature, humidity, and barometric pressure) should be
known. Instrumentation can be influenced by low

temperature or significant changes in temperature,
hence caution should be exercised.

- s % | Ll ] -
Sefd Rddw EREL LRAELAWY WY Wl Bl %

stationary microphone shall not exceed 4.5 mph (2

m/et when tecte are heino randncted Tectina chall
- "-l'; T omawema T M - St '--la e ik el el e T T Tl E R 2 g P! llb [ >3

not be conducted where the windspeed in the vicinity
of the test site exceeds 4.5 mph (2 m/s).

BE R Tha ralativa crmaad ~F +h i e ~ x v
=i L4ilw AWl v opruuia H

5.6.9 Proper signal levels, terminating impedances,
and cable lengths on multi-instrument measurement
systems should be known.

5.7 Measuring Characteristics

5.7.1 The sound level meter shall be set for the A-

weighting network and for slow dynamic character-
istics.
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5.8 Test Load

5.8.1 The truck shall be laden or unladen as re-
quired for the specific tests.

9.8.2 Where a test load is specified in the test

procedure the load shall be 70% of the capacity of
the truck as equipped.

6 MEASUREMENT OF SOUND AT THE
OPERATOR’S WORKPLACE

6.1 Microphone Orientation

6.1.1 Sound level measurements shall be made
with the microphone located 2 in. (50 mm) measured
horizontally from either the right or left ear of the
operator. The side indicating the higher sound level
shall be used. An open helmet frame or shoulder
harness may be used as a fixing point for the micro-
phone. The face of the microphone should be in line,
vertically, and within +1.0 in. (+25 mm) horizon-
tally fore and aft, of the operator’s ear canal. The
microphone should point either in the direction of
the operator’s vision (head mounted) or upwards
(shoulder mounted).

If the microphone is mounted on the truck being
tested, it should point in the forward travel direction.

6.1.2 An operator shall be selected whose physical
dimensions are as ciose as possible to the 50th per-
centile person:

oo am

1735 mm)

(b) ecar height — sitting 28.4-30.5 in. (721-775
mm)

(c) head widih — 5.1-5.3 in. (125-135 mm)

An operator with physical dimensions that fall out-
side the Sth percentile io the §5ih perceniiic range
[ear height — sitting 26.2-32.2 in. (665-818 mm)]
should not be permitted to operate the truck during

this sound evaluation test.

6.1.3 The microphone location shall be deter-
mined with an operator in the operator’s position.
(See para. 6.1.2.)

The operator’s seat shall be set at or as near as
possible to the mid-point of its horizontal and vertical
adjustment. The seat suspension, when provided,
shall be depressed to the midpoint of its dynamic
range.

During the test, the microphone shall be at least
3.1 in. (80 mm) from the side of the operator’s head
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and 2 in. (50 mm) above any clothing on the driver’s
shoulders.

When the microphone position has been deter-
mined, the operator shall be instructed to maintain
this established position within 2.0 in. (£50 mm)
in all three coordinates (lateral, longitudinal, and
vertical) while the truck is being driven in each of
the four prescribed test modes.

6.2 Test Procedure

6.2.1 The test site shall comply with the require-
ments of para. 5.2.

6.2.2 A minimum of three cycles shall be con-
ducted to provide a minimum of three sound level
values at each microphone position for each test
cycle or element of a test cycle. When necessary, each
test shall be repeated until two of the values obtained
at each microphone position are within 2 dB of each
other. If there are two pairs of readings that are
within 2 dB of each other, record the average of the
higher pair of readings. For steady state tests (i.e.,
Tests 1 and 2), where there is more than one micro-
phone location, additional readings need be taken
oniy at the microphone iocation having the highest
sound level.

For each microphone iocation, the arithmetic av-
erage of the two highest values obtained, which are
within 2 dB of each other, shall be used as the re-
ported sound level.

6.2.3 Statement of Test Results

(a) All readings taken on the sound level meter
(except those obtained from trial runs) shall be
stated in the report.

(b) The sound level readings recorded shall be the
highest values obtained during the conduct of each
test.

NOTE: It ic suggested that preliminary measurements be made 10

O T i fom  m————

ensure the measurning and recording equipment is performing in
a satisfactory manner. Such preliminary measurements shall not

| N N N PG B SN MY S . N R
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6.2.4 The equivalent sound level of the truck is
established by measuring the sound level during four
different tests listed below and converting these val-
ues by means of the tables in Appendices B and C.

6.2.4.1 Test Mode 1. With the truck stationary
and laden (see para. 5.8.2), mast in lowered position,
fully tilted back and fully retracted, where applicable,
the maximum lift speed (see Section 4) obtainable
shall be selected. Maximum readings in dB with the
sound level meter set on “slow” response shall be

CokeUSA Coke
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recorded during consecutive lifting cycles before the
mast reaches its stop.

6.2.4.2 Test Mode 2. With the truck stationary
and the engine idling at manufacturer’s recom-
mended low idle speed, record the sound level in dB.

NOTE: On hattery powered electric trucks where no equipment
continues to operate when the truck is standing still and no load
handling controls are being operated, this test need not be run.
However, in those instances where the power stecring pump (or
other device) continues to operate when the truck is stationary,
the test shall be conducted.

6.2.4.3 Test Mode 3. Drive the unladen truck
at maximum travel speed (see Section 4) in both di-
rections and record the sound level in dB. Travel with

load-engaging means or load low and, where possi-
ble, tilted back.

6.2.4.4 Test Mode 4. Drive the laden truck (see
para. 5.8.2) at maximum travel speed (see Section 4)
in both directions and record the sound level in dB.
Travel with load-engaging means or load low and,
where possible, tilited back.

6.3 Interpretation of Resuits

6.3.1 The equivalent sound level may be calculated
from the following formula which provides for use of
the test data recorded for Test Modes 1, 2, 3, and 4
above. The formula is applicable for any selected

Anvthlinag rata
e R

waiochtineg nf mnde §
TR e e,
__ time in test mode i -
total time for test

L; = maximum sound level measured for Test

Mode i — see para. 6.2.4.
T,=0157, = 0.76, T, = 0.045, T, = 0.045

NOTES:

(a) OSHA has established that in determining sound in the work-
place a doubling rate of 5 (K = 5) shall be used

(b) A doubling rate of 3 is also used in determining equivalent
sound level.

() The doubling rate used when calculating L, shall be clearly
indicated (i.c., L, doubling rate 5),
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6.3.2 Appendices B and C provide an alternate
method for establishing the equivalent sound level
(L.,) without use of the formula in para. 6.3.1.

(@) From Appendix B establish the sound level in-
dices for the selected doubling rate for each of the
four test modes E,, E,, E,, and E,.

(b) Add the indices, thus E, = E, + E, + E; +
E..
(c) Using the sum E,, determine from Appendix C
(depending on the desired doubling rate) the equiv-

alent sound level (L ) of the truck (interpolating lin--

carly if necessary).

6.3.3 Record the equivalent sound level (L..) of
the truck, as determined from either paras. 6.3.1 or
6.3.2, in the test report.

6.4 Alternate Test Procedure

In lieu of the test procedures set forth in paras.
6.2.4.1, 6.2.4.2, 6.2.4.3, and 6.2.4.4 and the calcula-
tions provided in para. 6.3.1, an alternative test pro-
cedure using the actual work cycle outlined in
Appendix A of this Standard in conjunction with a
precision integrating sound level meter or a record-
ing instrumentation system which meets the precision
sound level meter specifications as provided in para.
5.1.9 may be used.

NOTE: When the alternate test procedure outlined in Appendix
A 1s used in lieu of the tests prescribed in paras. 6.2.4.1, 6.2.4.2,

6.2.4.3, and 6.2.4.4, the tollowing statement shall appear in the
heading of any test report prepared:

NOTE: The alternate test procedure provided in Appendix A of this Stan-
dard was used in place of the test procedure as set forth in paras. 6.2.4.1,
6.24.2, 6.24.3, and 6.24.4.

7 MEASUREMENT OF AIRBRORNF SOUND TO
THE ENVIRONMENT

7.1 Test Load

During the conduct of these tests the truck shall
be unladen.

7.2 Test With Truck in Motion
7.2.1 Microphone Location

7.2.1.1 The horizontal distance from the micro-
phone to the near side of the truck shall be 23 ft (7
m). The path of the centerline of the truck shall fol-
low as closely as possible the line CC from line AA
to the line BB. The distance between AA and BB
shall not be less than 66 ft (20 m) and the micro-

phone shall not be less than 33 ft (10 m) from either.
See Fig, 2.
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33 ft (10 m)
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|—‘-23 ft {7 m)—tiny 23 ft (7 mi*‘ l
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33 ft (10 m)
u minimum
A - - - - A

FIG. 2 TEST SITE ARRANGEMENT - MICRO-
PHONE LOCATION
(FOR TEST WITH TRUCK IN MOTION)

7.2.1.2 The microphone shall be located 4 ft (1.2

m) above ground level, and shall be oriented for the

most uniform response characteristics according to

the manufacturer’s instructions.

7.2.2 Test Procedure

(a) The test site shall comply with the require-
ments of para. 5.2.

(b) For internal combustion engine powered
trucks, the uniaden truck shall pass between lines AA
and BB (see Fig. 2), with maximum engine speed
(RPM) and with the transmission ratio giving the
maximum road speed closest to, but not exceeding,
20 mph (32 km/h).

(c) For clectric battery powered trucks, the truck
shall pass between lines AA and BB (see Fig. 2) with
the speed control in maximum position.

(d) The sound level readings recorded shall be the
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highest value obtained during the conduct of each
test run. The value recorded shall not include unu-
sual transients or similar atypical noises.

(e) A minimum of thrce cycles shall be conducted
to provide a minimum of three sound level values at
each microphone position for each test cycle or ele-
ment of a test cycle. When necessary, each test shall
be repeated until two of the values obtained at each
microphone position are within 2 dB of each other.
If there are two pairs of values that are within 2 dB
of each other, record the average of the higher pair.
Where there is more than one microphone location,
additional readings need be taken only at the micro-
phone location having the highest sound level.

(f) For each microphone location, the arithmetic
average of the two highest values obtained, which are
within 2 dB of each other, shall be used as the re-
ported sound level.

7.2.3 Statement of Test Results

(a) All readings taken on the sound level meter
(except those obtained from trial runs) shall be
stated in the report.

(b) The arithmetic average of the readings for
each side of the truck (see para. 7.2.2) shall be cal-
culated. The highest average, rounded to the nearest
whole number shall be the sound level of the truck
in motion. Rounding shall be upward for 0.5 dB and
above, and downward for below (0.5 dB.

Report this A-weighted sound pressure level (L_,)
in the test report [sec para. 8.3(a)].

7.3 Test With Truck Stationary

T 29 Minvranhmanms | aAnatinm Lar cbntemesnrer +
s @ EWEERWR 'I-I'I-I'Il'!-l'l-i'!u- e il R s A L b."‘.“‘-..ulln..: L

sound level measurements shall be made at a dis-
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major surfaces of equipment with the microphone
located 4 ft (1.2 m) above ground level. Generally,
the four major surfaces refer to the front, rear, and
sides of an imaginary box which would just fit over

the machine and mast but does not include the forks.
See Fig 3.

7.3.2 Test Procedure {For Test With Truck
Stationary)

(a) The test site shall comply with the require-
ments of para. 5.2.

(b) With mast in the lowered position, fully tilted
back and fully retracted, where applicable, the max-
imum lift speed (see Section 4) obtainable with the
unladen truck shall be selected. Readings shall be
recorded during the lifting operation before the mast
reaches its stop.

(c) A minimum of three cycles shall be conducted

e
i sy
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to provide a minimum of three sound level values at
each microphonc position for cach test cycle or cle-
ment of a test cycle. When necessary, each test shall
be repeated until two of the values obtained at each
microphone position are within 2 dB of each other.
If there are two pairs of readings within 2 dB of each
other, record the average of the higher pair. The ad-
ditional readings need be taken only at the micro-
phone location having the highest sound level.

For each microphone location, the arithmetic av-
erage of the two highest values obtained, which are
within 2 dB of each other, shall be used as the re-
ported sound level.

(d) The sound level readings recorded shall be the
highest values obtained during the conduct of each
test. The values recorded shall not include unusual
transients or similar atypical noises.

7.3.3 Statement of Test Resuits

(a) All readings taken on the sound level meter
(except those obtained from trial runs) shall be
stated in the report.

() The arithmetic average of the readings for
each position (see para. 6.2.2) shall be calculated to
the nearest 0.1 (1/10). The nearest whole number,
(rounding should be done upward for 0.5 dB and
above and downward for below 0.5) shall be taken as
the perimeter sound level of the truck. Record the
highest of the four average readings as the A-
weighted sound pressure level (L,,) — item 8.3(d)
of the test report.

8 TEST REPORT
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" mation.

8.1 Machine Under Test
(a) description of machine and any auxiliary
equipment installed
(b) manufacturer
(c) type of machine
(d) serial number
(e) For trucks powered by internal combustion en-
gines, the following additional data shall be provided:
(1) engine type;
(2) governed engine speed (high idle);
(3) gear ratio range (i.e., 1st, 2nd, 3rd) used
during tests.
(f) For trucks powered by electric motors, the fol-
lowing additional information shall be provided:
(1) operating (battery) voltage;
(2) maximum truck speed in mph (km/h);
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FIG. 3 TEST SITE ARRANGEMENT — MICROPHONE LOCATION
(FOR TEST WITH TRUCK STATIONARY)

(3) total gear ratio between motor and drive
wheels,
(g) location of test site
(h) type of surface at test site
(i) date of tests
(/) person responsible for conduct of tests

2.2 Instrumentation

~ Description of sound measuring equipment us:cl;
InCluding make, models, and serial numbers.

8.3 Acoustical Data

The following acoustical data shall be included in
the report.

(@) The A-weighted sound level (L,.) of the back-
ground noise.

(b) All readings taken on the sound level meter
(except those obtained from trial runs).

These are comprised of:
(1) 6.24.1 — Test Mode 1
(2) 6.2.4.2 — Test Mode 2
(3) 6.24.3 — Test Mode 3

CokeUSA Coke

Coke USA CokeUSA

(4) 6244 — Test Mode 4
(3) 7.2.3 — Unladen truck in motion
(6) 7.3.3 — Unladen truck stationary
(c) The A-weighted equivalent sound level (Ly)
In decibels, as determined from para_ 632, The dou-
bling rate used (i.e., 3 or 5) shall be clearly indicated.
(d) The A-weighted sound level (L) in decibels,
for the empty truck in motion, as determined in ac-
cordance with para. 7.2.3(b).
(e) The A-weighted sound level (L,4), in decibels,
for the stationary unladen truck, as determined in
accordance with para. 7.3.3(b).

8.4 Other Data

For record purposes only, the following data shall
also be reported:

(a) time of day

(b) ambient temperature

(¢) wind speed and direction, with respect to
vehicle orientation |

(d) barometric pressure

(e) relative humidity
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APPENDIX A
WORK CYCLE

{This Appendix is not part of ASME B56.11.5-1992, and is included for information purposes oniy.)

The four tests detailed in para. 6.2 are the basic elements of the work cycle, shown
below, i.e., traveling laden and unladen, idling and lifting a load.

NOTE

F 16 ft (5 m}

The travel distance between points A and B (see diagram above) is dependent upon the nature of the
equipment, load and operating conditions. The diagram is illustrative of cycles for trucks up 10 and

including 11,000 Ib (5000 kgl. It can be used as a guide for trucks of greater capacity. It is not intended
10 affect the conduct of the rests.

CokeUSA

Coke

Work Cycle

(1) Pick up load (see para. 5.8) from ground level
(A).

(2) Reverse, turn 90 deg., and travel.

(3) Dnive forward to (B) at maximum speed (see
Section 4).

(4) Raise the load (see para. 5.8) and place it on
a platform (B) having a height of the maximum lift
possible, but a minimum of this shall be accom-
plished without actuating hydraulic relief valve(s).

(3) Lower the fork arms without load, with engine
at low idle speed.

(6) Reverse, turn forward 90 deg., and drive to
starting position (A).

(7) Repeat, starting at (1) above.

13

Coke USA CokeUSA Cola

Previous page is blank.



Gt ol
USA

STD.ASME BSbL.1l.5-ENGL 1992 EE 0759kL70 020043 bk 1N

APPENDIX B

(This Appendix is not part of ASME B56.11.5-1992, and is included for information purposes only.)

TABLE B1 SOUND LEVEL INDEX E, FOR WORK CYCLE (3 dB DOUBLING RATE)

— Test 1 E, Test2 £, Tests 3& 4 E, & E,
70 0.2 0.8 0.0
71 0.2 1.0 0.1
712 0.2 1.2 0.1
73 0.3 1.5 0.1
74 0.4 1.9 0.1
75 0.5 2.4 0.1
76 0.6 3.0 0.2
Tl 0.8 38 0.2
79 1.2 6.0 0.4
80 1.5 7.6 0.5
81 1.9 9.6 0.6
82 2.4 12.0 0.7
83 3.0 15.2 0.9
84 3.8 191 1.1
85 4.7 24.0 1.4
86 6.0 14 Jic | 1.8
87 7.5 38.1 2.3
88 9.5 48.0 2.8
85 11.9 60.4 3.6
90 15.0 76.0 4.5
g1 18.9 85.7 5.7
92 23.8 120 1.1
93 299 182 S.0
94 37.7 191 1.3
35 47.4 240 4.2
96 59.7 303 17.9
97 75.2 381 226
98 94.7 480 284
99 119 604 35.7

100 150 760 45.0

101 189 957 56.7

102 238 1,205 71.3

103 299 1,516 89.8

104 377 1,809 113

105 474 2,403 142

106 597 3,026 179

107 752 3,809 226

108 947 4,796 284

109 1,191 6,037 357

110 1,500 7.600 450

15
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TABLE B2 SOUND LEVEL INDEX E, FOR WORK CYCLE (5 dB DOUBLING RATE)

dB Tast 1 E, Test 2 E, Tests3& 4 E & E,
70 0.9 4.7 0.3
71 1.0 5.5 0.3
72 1.2 6.3 0.4
73 1.4 7.2 0.4
74 1.6 8.3 0.5
75 19 9.5 0.6
76 2.1 10.9 0.6
17 2.5 12.5 0.7
78 2.8 14.4 0.8
79 3.3 16.5 1.0
80 3.8 19.0 1.1
81 4.3 218 1.3
82 4.9 25.1 1.5
B3 57 299 1.7
84 6.5 33.1 2.0
85 7.5 28.0 2.2
86 8.6 43.6 2.6
87 9.9 50.1 3.0
g8 11.4 576 3.4
B9 13.0 66.2 3.9
S0 15.0 76.0 4.5
91 17.2 87.0 5.2
02 13.8 100.0 5.9
93 22.7 115.0 6.8
94 26.1 132.0 7.8
95 30.0 152.0 9.0
96 345 175.0 103
97 39.6 200.0 11.9
98 45.5 230.0 13.6
33 52.2 265.0 15.7

100 60.0 304.0 18.0

101 68.9 349.0 20.7

102 79.2 401.0 23.8

103 an g 461.0 22.3

104 104.0 529.0 31.3

108 1200 s0a8.0 380

106 138.0 698.0 41.3

107 158.0 B02.0 47.5

108 182.0 921.0 54.6

109 208.0 1.059.0 62.7

110 240.0 1,216.0 72.0

16
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APPENDIX C

(This Appendix is not part of ASME 856.11.5-1992, and is included for information purposes only.)

TABLE C1 EQUIVALENT SOUND LEVEL IN dB
(3dB DOUBLING RATE)

Sum of Sound Indices Equivalent Sound Level [,

E - dB
3 75

4 76

5 77

6 78

B 19

10 80

is B2

20 83
25 B4
30 8BS
40 86
50 g7

60 88
80 89
100 90
125 91
160 92
200 93
250 94
315 as
400 96
s0n a7
630 98
800 99
1,000 100
1,250 101
1,600 102
2,000 103
2,600 104
3,150 105
4,000 106
5,000 107
6,300 108
8,000 109
10,000 110

17
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TABLE C2 EQUIVALENT SOUND LEVEL IN dB
(5 dB DOUBLING RATE)

Sum of Sound Indices Equivalent Sound Level L,
E 5) dB
6.2 70
7.2 N
8.2 72
9.5 73
10.9 74
124 75
14.4 76
16.5 77
18.9 78
21.8 79
Z5.0 80
28.7 81
33.0 82
38.9 83
435 84
50.0 85
57.4 86
65.0 87
75.8 88
87.1 2o
100 90
118 o1
132 92
156 93
174 94
200 95
230 96
264 a7
303 56
348 99
400 100
460 101
528 102
606 103
696 104
800 105
919 106
1,055 107
1,212 108
1,393 109
1,600 110
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AMERICAN NATIONAL STANDARDS ON MATERIAL HANDLING EQUIPMENT

Safety Code for Elevators and Escalators .......coovviiiininnnvnnes A17.1-1990
Safety Standard for Conveyors and Related Equipment .. ............ B20.1-1990
Safety Standard for Low Lift and High Lift Trucks .................... B56.1-1988
Safety Standard for Guided Industrial Vehicles ... ... . ... ... .. ...... B56.5-1988
Safety Standard for Rough Terrain Forklift Trucks ............covvuet. B56.6-1987
Safety Standard for Industrial Crane Trucks .................. B56.7-1987(R1992)
Safety Standard for Personnel and Burden Carriers ...........ccvnv.. B56.8-1988
Safety Standard for Operator Controlled Industrial Tow Tractors ...... B56.9-1991
Double Race or Bi-Level Swivel and Rigid

Industrial Casters ........coiiiiiiiiii et iaaeneaaaaanns B56.11.1-1991
Load Handling Symbols for Powered Industrial Trucks ........... . B56.11.3-1992
Hook-Type Forks and Fork Carriers for Powered Industrial |

Forklift Trucks ..ottt ittt ittt tesrannransnsnns B56.11.4-1992
Measurement of Sound Emitted by Low Lift, High Lift, and

Rough Terrain Powered Industrial Trucks .........ccvvvivvnnnnss B56.11.5-1992
Evaluation of Visibility From Powered Industrial Trucks ........... B56.11.6-1992
Definitions and Terminology Covering Pallets and Related

StrUCHUreS .o vveviviti i iernriannnas et raesesaneresta e tannss MH1.1.2-1989
Pallet Sizes ... coviiiiiiiiiiiiiiitiis et iatitat ettt rannns MH1.2.2M-1989
Specifications for Identification and Marking of

Cargo Containers ........cvvtiinniieneinirenennesnsnnncnnnnns MHB5.3M-1982

The ASME Publications Catalog shows a complete list of all the Standards published
by the Society. For a complimentary catalog, or the latest information about our
publications, call 1-800-THE-ASME (1-800-843-2763.)
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