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Date of Issuance: October 5, 2017

The next edition of this Standard is scheduled for publication in 2020. This Standard will become
effective 6 months after the Date of Issuance.

ASME issues written replies to inquiries concerning interpretations of technical aspects of this
Standard. Interpretations are published on the ASME Web site under the Committee Pages)at
http://cstools.asme.org/ as they are issued.

Frrata to codes and standards may be posted on the ASME Web site under the Committee*Pages to
provide corrections to incorrectly published items, or to correct typographical or grammatical errors
n codes and standards. Such errata shall be used on the date posted.

The Committee Pages can be found at http://cstools.asme.org/. There is an option available to
putomatically receive an e-mail notification when errata are posted to a particular code or standard.
This option can be found on the appropriate Committee Page after selecting “Errata” in the “Publication
nformation” section.
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Fegulatory agencies, and the public-at-large.

ASME does not “approve,” “rate,” or “endorse” any item, construction, proprietary device, or activity.
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tems mentioned in this document,(@and*does not undertake to insure anyone utilizing a standard against liability for
nfringement of any applicable lefters patent, nor assume any such liability. Users of a code or standard are expressly
Advised that determination ofthe validity of any such patent rights, and the risk of infringement of such rights, is
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Participation by federal\agency representative(s) or person(s) affiliated with industry is not to be interpreted as
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FOREWORD

The consensus committee that approved the Standard was balanced to ensure that individuals
from competent and concerned interests have had an opportunity to participate.
This Standard is intended to serve as the basis for state, municipal, and other jurisdictional

puthorities in drafting regulations governing the installation, testing, inspection, maintenance,
plteration, and repair of platform lifts and stairway chairlifts. It is also intended as a standard
reference of safety requirements for the guidance of architects, engineers, insurance companies,
manufacturers, and contractors, and as a standard of safety practices for owners and management
pf structures where equipment covered in the Scope of this Standard is used.

This Standard is available for public review on a continuing basis. This provides anigpportunity
for additional public input from industry, academia, regulatory agencies, and the/public-at-large.
Safety codes and standards are intended to enhance public health and safety.\Révisions 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.

It should be pointed out that any governmental jurisdiction has auth©Ority over any particular
installation. Inquiries dealing with problems of a local character shotidld be directed to the proper
uthority of such jurisdiction. It is recommended that, prior to adeption, all pertinent state and
Jocal laws or ordinances be reviewed and where there is a confliet with any of the requirements
pf this Standard, an exception to such conflicting requirement be noted, quoting the section of
the law that applies.

Equipment covered by this Standard was originally: incorporated as a 1983 supplement to
ANSI/ ASME A17.1-1981, Safety Code for Elevators and Escalators. In ANSI/ASME A17.1b-1983,
b new Part XXI covering private residence inclinédsstairway chairlifts and inclined and vertical
wheelchair lifts was added. Part XX was added to cover these same devices installed in buildings
pther than private residences.

In 1996, as a result of the effort to harmonize the ASME A17.1 Code and the CAN/CSA-B44
Safety Code for Elevators, a new Main'‘Committee on Platform Lifts and Stairway Chairlifts was
pstablished. The Committee developed the first edition, which incorporates Parts XX and XXI,
s well as the applicable cross-references in ASME A17.1-1996, up to and including
ASME A17.1a-1997.

The first edition of this{ Standard was approved by The American Society of Mechanical
Engineers” Committee oh Platform Lifts and Stairway Lifts, was approved and designated as an
ASME Standard by _the) American National Standards Institute (ANSI) on June 21, 1999, and
issued on July 26, 1999. The A18.1a-2001 Addenda was approved on January 30, 2001 and issued
pn March 26, 2001 The A18.1b-2001 Addenda was approved on December 11, 2001 and issued
pn April 11, 2002.

The secend-edition of this Standard was approved by ANSI on July 29, 2003 and was issued
pn Septérmber 12, 2003.

Théthird edition of this Standard was approved by ANSI on May 6, 2005 and was issued on

Nevember 29, 2005.
The fourth edition of this Standard wuas qpprr\‘ror] ],‘} ANSIL on ]11]‘]7 Q, 2008 and was-issued-on

August 28, 2008.

The fifth edition of this Standard was approved by ANSI on August 31, 2011 and was issed
on October 31, 2011.

The sixth edition of this Standard was approved by ANSI on July 10, 2014 and was issued on
September 12, 2014.

The seventh edition of this Standard was approved by ANSI on August 3, 2017 and was issued
on October 5, 2017.

iv
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CORRESPONDENCE WITH THE A18 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the
consensus of concerned interests. As such, users of this Standard may interact with the Committee
by requesting interpretations, proposing revisions, and attending Committee meetings. Corre-

Spondence should be addressed 10:

Secretary, A18 Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990

http:/ /go.asme.org/Inquiry

Proposing Revisions. Revisions are made periodically to the Standard to incerporate changes
that appear necessary or desirable, as demonstrated by the experience gained from the application
pf the Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Such'proposals should be
ps specific as possible, citing the paragraph number(s), the proposed wording, and a detailed
description of the reasons for the proposal, including any pertinefitydocumentation.

Interpretations. Upon request, the A18 Standards Committee€'will render an interpretation of
pny requirement of the Standard. Interpretations can only betendered in response to a written
request sent to the Secretary of the A18 Standards Committee.

Requests for interpretation should preferably be submiitted through the online Interpretation

Submittal Form. The form is accessible at http:/ /go.asme.org/InterpretationRequest. Upon sub-
mittal of the form, the Inquirer will receive an automatic e-mail confirming receipt.
If the Inquirer is unable to use the online formjhe/she may mail the request to the Secretary
pf the A18 Standards Committee at the aboye~address. The request for an interpretation should
be clear and unambiguous. It is further recommended that the Inquirer submit his/her request
in the following format:

Subiject: Cite the applicable paragraph number(s) and the topic of the inquiry
in ofie or two words.

Edition: Cite\the applicable edition of the Standard for which the interpreta-
tion is being requested.

Question: Phrase the question as a request for an interpretation of a specific

requirement suitable for general understanding and use, not as a
request for an approval of a proprietary design or situation. Please
provide a condensed and precise question, composed in such a way
that a “yes” or “no” reply is acceptable.

Proposed Reply(ies): Provide a proposed reply(ies) in the form of “Yes” or “No,” with
explanation as needed. If entering replies to more than one question,
please number the questions and replies.

Backgtound Information: Provide the Committee with any background information that will

assist the Committee in understanding the inquiry The Inquirer may
also include any plans or drawings that are necessary to explain the
question; however, they should not contain proprietary names or
information.

Requests that are not in the format described above may be rewritten in the appropriate format
by the Committee prior to being answered, which may inadvertently change the intent of the
original request.

ASME procedures provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further, persons aggrieved by an
interpretation may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
“approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

a7
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Attending Committee Meetings. The A18 Standards Committee regularly holds meetings
and/or telephone conferences that are open to the public. Persons wishing to attend any meeting
and/or telephone conference should contact the Secretary of the A18 Standards Committee.
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ASME A18.1-2017
SUMMARY OF CHANGES

Following approval by the ASME A18 Standards Committee and ASME, and after public review,

ASME A18.1-2017 was approved by the American National Standards Institute on August 3, 2017.
The 2017 edition of ASME A18.1 includes revisions that are identified by a margin note, (17),
The following is a summary of the latest revisions and changes.
Page Location Change
1, 3, 4 1.3 (1) Definition of authorized personnel
revised
(2) Definitions of lift personnel, portable
equipment, and relocatable lift added

b, 7 Table 1.5-1 Revised
D, 10 2117 Revised

2.1.1.71 Added
13-15 215 Addedrand subsequent paragraphs

renumbered

16 2.3.1.5 Revised
17 2.39.1 Revised
18, 19 2.6.7 Subparagraph (b) revised

271 Revised
D2, 23 2.10.10 Revised

2.11 Revised
D5 3.3.15 Revised

33.6.1 Revised
B0 3710.10 Revised

3.11.1 Revised
B1 43.1.2 Revised
32 43.6.1 Revised
B33 4.8 Revised
B8 5315 Revised

5.39.1 Revised
43 5.10.10 Revised
44, 45 6.3.1.5 Revised

6.3.6.1 Revised
49 6.10.10 Revised

73.1.2 Revised
50 7.3.6.1 Revised
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Page Location Change
51 7.8 Revised
62 99.3 Added
64 10.3.3.1 Revised
10.3.3.2.1 Revised
65 10.4.1.1 Revised
10.4.1.2 Revised
66 11 Added
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~ tion
. lished by the local regulations of the authority having
* jurisdiction. Where the Standard has not been adopted
. by local regulation and a specific edition has not been
* stipulated by contractual agreement, compliance with

ASME A18.1-2017

SAFETY STANDARD FOR
PLATFORM LIFTS AND STAIRWAY CHAIRLIFTS

1 ILITRODUCTION

1.1 (Scope

-

1.1 Equipment Covered by This Standard. This
safety Standard covers the design, construction, installa-
tion, |operation, inspection, testing, maintenance, and
repair of inclined stairway chairlifts and inclined and
vertigal platform lifts intended for transportation of a
mobillity impaired person only. The device shall have a
limited vertical travel, operating speed, and platform
area.| Operation shall be under continuous control of
the user/attendant. The device shall not penetrate more
than |one floor. A full passenger enclosure on the plat-
form|shall be prohibited.

1]1.2 Equipment Not Covered by This Standard.
Equipment not covered by this Standard includes, but
is nof limited to, the following;:

(a) elevators, escalators, moving walkways, material
lifts| and dumbwaiters within the scope of ASME
A17.]1-1997 and later edition

(b)) personnel hoists within
ANS|/ASSE A10.4

(c)] manlifts within the scope of ASME. A90.1

(d)| powered platform and equipment for exterior and
interfior building maintenance within the scope of
ASME A120.1

(e)| portable equipment

(f)|amusement device§

(g)| stage and orchéstta lifts

the scope of

111.3 Application. This Standard applies to new
installations orily,” except section 10, which applies to

: new pnd existing installations.

1.1.4 Effective Date. The requirements of this edi-
othe Standard are effectivve as of the date estab-

The provisions of this Standard are not_infended to
prevent the use of systems, methods, ordeviceg of equiv-
alent or superior quality, strength, fire resistance, effec-
tiveness, durability, and safety to.those presgcribed by
this Standard, provided that there is technical locumen-
tation to demonstrate the,eqGivalency of the system,
method, or device.

The specific requirements of this Standard shall be
permitted to be modified by the authority haying juris-
diction based uponitechnical documentation of physical
performance erification to allow alternativq arrange-
ments thatwill assure safety equivalent to that which
would beprovided by conformance to the cofrespond-
ing requirements of this Standard.

1.3, Definitions

This section defines various terms used in this
Standard.

alteration: any change to equipment other thah mainte-
nance, repair, or replacement.

approved: acceptable to the authority having jutisdiction.

authority having jurisdiction: organization, office, or indi-
vidual responsible for approving equipment. Where
compliance with this Standard has been mandated by
law, the “authority having jurisdiction” is thee federal,
state, or local department or individual so designated
in the enacting legislation or administrative regulation.

authorized personnel: persons who have been instructed
in the operation of the equipment and designated by
the owner to manage the use of the equipment.

building code: an ordinance that sets forth reqpirements
for building design and construction, or whete such an
ordinance has not been enacted, the Internatignal Code
Council (ICC), International Building Code (JBC), and
International Residential Code (IRC) are [the code

this edition is recommended as of the effective date
listed in the front of the document.
1.2 Purpose and Exceptions

The purpose of this Standard is to provide for the
safety of life and limb, and to promote public welfare.

1

standards.

cable, traveling: see traveling cable.

capacity: see rated load.

certified: a certification by a testing laboratory, a profes-
sional engineer, a manufacturer, or a contractor that a
device or an assembly conforms to the requirements of
this Standard.

combination mechanical lock and electric contact: a combina-
tion mechanical and electrical device with two related
but entirely independent functions that are
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(a) to prevent operation of the driving machine by
the normal operating device, unless the door or gate is
in the closed position

(b) to lock the door or gate in the closed position and
prevent it from being opened from the landing side,
unless the platform is within the specified distance from
the landing

compensating-rope sheave switch: a device that automati-
cally causes the electric power to be removed from the

full passenger enclosure: an assembly inclusive of the plat-
form top, minimum 2 000 mm (79 in.) tall walls, mini-
mum 2 000 mm (79 in.) tall platform doors, and
platform floor.

gate: see door or gate.
governor: see speed governor.

governor pull-retarding means: a mechanical means of
developing a sufficient force in the governor rope to

driving-machine motor and brake when the compensat-
ing sheavle approaches its upper or lower limit of travel.

contacts: gee door or gate electric contact.

control: the system governing the starting, stopping,
direction jof motion, acceleration, speed, and retardation
of the mgving member.

controller]| a device or group of devices that serves to
control ih a predetermined manner the apparatus to
which it |s connected.

door or gqte: the movable portion(s) of the platform or
runway entrance that closes the opening providing
access to|the platform or landing. It consists of one or
more parjels that may be equipped with a vision panel.

door or| gate, manually operated: door or gate that is
opened and closed by hand.

door o1] gate, power-operated: a door or gate that is
opened and closed by a door or gate power-operator.

door or |gate, self-closing: a manually operated door or
gate that floses when released or a power-operated dook:
or gate.

door or gafte closer: a device that closes a door of gate by
means of|a spring or gravity.

door or gafe electric contact: an electrical device, the func-
tion of which is to prevent operation-of the driving
machine by the normal operating device unless the door
or gate i in the closed positiort.

door or ghte power-operatori;a/device or assembly of
devices that opens a doer or gate by power other than
by hand, [gravity, springs; or the movement of the plat-
form; and that closes-them by power other than by hand,
gravity, or the moyement of the platform.

driving mpchiuiey'see machine, driving.

emergenc1 cl’np C7I71.ff'l/l' a {‘]Q‘f‘if‘ﬂ "]"\2{", JA 1‘\01"\ mnnna”y {'\Pﬂf_

ClLtiVQtC thc Plathllll Ul CUUL l‘l:cl \A4 Cléht DQfCtiCD Ul trip
the governor rope releasing carrier, where used.|Such
mechanical means include, but are not {imitdad to,
rope-gripping jaws, clutch mechanisms, and traction
arrangements.

governor pull-through tension (force); the magnitude pf the
tensile load developed in the,meving governor|rope
after the governor rope-retardifig means is actuated.

inclined platform lift: a potered hoisting and lowering
mechanism designed, to/transport mobility-impgired
persons on a guided platform that travels on an inkline.

inclined stairway-chairlift: a powered hoisting and| low-
ering mechaniSmvthat is guided, equipped with 4 seat,
to transporfseated passengers along stairways.

inspectioni’\qnd tests

acceptance: the initial inspection and tests of ngw or
altered equipment to check for compliance with the
applicable requirements.

periodic: routine inspection and tests plus additional
detailed examination and operation of equipmgnt at
specified intervals witnessed by an inspector to ¢heck
for compliance with the applicable requirements.

routine: the examination and operation of equigment
at specified intervals by an inspector to check for compli-
ance with the applicable requirements.

installation: a complete platform lift or stairway chdirlift,
including all machinery and equipment necessaty for
its operation.

installation, existing: an installation that has been|com-
pleted or is under construction prior to the effectivg date
of this Standard.

installation, new: any installation not classified ps an
existing installation by definition, or an existing| plat-
form lift or stairway chairlift moved to a new lodation
subsequent to the effective date of this Standard.

iwcfﬂ”nﬁnw, }V)’nﬂpr] out /‘.lf service—an-installation Wwhose

ated, causes the lift to halt its motion.
enforcing authority: see authority having jurisdiction.

entrance hardware: all components of an entrance, exclu-
sive of the frame, door panels, and locks, that are neces-
sary to maintain the position of the panels within the
assembly.

factor of safety: the ratio of the ultimate strength to the
working stress of a member under maximum static load-
ing, unless otherwise specified in a particular rule.

power feed lines have been disconnected from the
machine disconnect switch.

labeled: equipment or materials to which has been
attached a label, symbol, or other identifying mark of
an independent certifying organization concerned with
product evaluation, that maintains periodic inspection
of production of labeled equipment or materials and by
whose labeling the manufacturer indicates compliance
with appropriate standards or performance in a speci-
fied manner.
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landing: that portion of a floor, balcony, or platform used
to receive and discharge passengers.
landing, bottom terminal: the lowest landing served.
landing, top terminal: the highest landing served.
landing, unenclosed: a landing that is open to the atmo-
sphere or is open to an interior court of a building.

lever hydraulic driving machine: a hydraulic machine in
which the plunger or cylinder is attached to the platform
via levers.

indirect-drive machine: an electric driving machine, the
motor of which is connected indirectly to the driving
sheave, drum, gear reducer, or shaft by means of a belt
drive or chain drive.

rack and pinion driving machine: an electric driving
machine in which the motion of the platform lift or
stairway chairlift is obtained by power-driven rotating
pinion(s) mounted on the platform, traveling on a sta-
tionary rack mounted in the runway.

lever [screw driving machine: a screw machine in which
the sfrew or nut is attached to the platform via levers.

lift pdrsonnel: persons who have been trained in the con-
strucfion, maintenance, repair, inspection, or testing of
the lift.

listed] equipment or materials included in a list pub-
lishedl by an independent certifying organization con-
cerngd with product evaluation that maintains periodic
inspgction of production of listed equipment or materi-
als and whose listing states whether that equipment or
matefial meets appropriate standards or has been tested
and found suitable for use in a specified manner.

machine, driving: the power unit that applies the energy
necegsary to raise and lower equipment covered by the
scop¢ of this Standard.

bel}-drive machine: an indirect-drive machine equipped
with [a belt system as the connecting means.

chqin-drive machine: an indirect-drive machine with\a
chairf system as the connecting means.

dirpct-drive machine: an electric driving machine, the
motdr of which is directly connected mechanically to
the driving sheave, drum, or shaft without the use of
belts| or chains, either with or witheut-intermediate
geary.

dirpct-plunger driving maching” a-hydraulic driving
machjine in which the plunger, or cylinder is directly
attached to the platform.

eleptric driving machiné: one where the energy is
applied by an electricfneotor. It includes the motor, brake,
and the driving shedve or drum together with its con-
necting gearing,“belt, or chain, if any.

fridtion macline: a direct-drive machine in which the
motipn ofsthe platform is obtained through friction
betwpen a_guiding means and driving wheels or rollers.

ge red-drive machine: a direct-drinze machine in which

~

7ope sprocket drive: a driving means consistifg of wire
rope with fixed links at constant intervals throughout
its length. The links engage in slots on.a groofed drive
cog to provide a positive drive forge.
roped-hydraulic driving machine; a hydraulic driving
machine in which the plunger or piston is cornected to
the platform with wire ropes{or indirectly cpupled to
the platform by means of{wire ropes and sheaves. It
includes the cylinder,the'plunger or piston, and multi-
plying sheaves, if afiy,sand their guides.
screw machine: an.electric driving machine, the motor
of which drivés a'nut on a screw or rotates d screw to
raise or lowern a platform lift or stairway chairlift.
tractign™machine: a direct-drive machine in which the
motjonrof a platform is obtained throughf traction
between the suspension ropes and a traction [sheave.
winding drum machine: a geared-drive mpchine in
which the suspension ropes are fastened to aind wind
on a drum.
worm-geared machine: a direct-drive maching in which
the energy from the motor is transmitted to the driving
sheave or drum through worm gearing.

main floor: the floor providing normal egregs from a
building.
maintenance: a process of routine examination, lubrica-
tion, cleaning, adjustment, and replacement of parts for
the purpose of ensuring performance in accordance with
the applicable Code requirements.

masonry: built-up construction or combinatior] of build-
ing units or materials of clay, shale, concrete, glass, gyp-
sum, stone, or other approved units bonded together
with mortar or monolithic concrete. Reinforcedl concrete
is not classed as masonry.

operating device: the switch, pushbutton, levey, or other

devices used to actuate the control.

the energy is transmitted from the motor to the driving
sheave, drum, or shaft through gearing.

geared-traction machine: a geared-drive traction
machine.

gearless-traction machine: a traction machine, without
intermediate gearing, that has the traction sheave and
the brake drum mounted directly on the motor shaft.

hydraulic driving machine: one in which the energy is
applied by means of a liquid under pressure in a cylinder
equipped with a plunger or piston.

3

operation: the method of actuating the control.

operation, continuous-pressure: operation by means of
buttons or switches on the platform lift or stairway chair-
lift and on the platform, any one of which may be used
to control the movement of the platform lift as long
as the button or switch is manually maintained in the
actuating position.

overhead structure: all of the structural members support-
ing the machinery, sheaves, and equipment at the top
of the runway.
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penetrate a floor: pass through or pierce a floor in such
a way that the opening has a continuous perimeter and
is provided only to allow the equipment to pass through
the floor.

piston: short cylindrical member that is provided with
a sealing means that travels with the member within a
hydraulic cylinder.

pit: that portion of a runway extending from the sill

repair: the process of rehabilitation or replacement of
parts that are basically the same as the original for the
purpose of ensuring performance in accordance with
the applicable Code requirements.

replacement: the substitution of a device or component
in its entirety with a new unit that is basically the same
as the original for the purpose of ensuring performance
in accordance with applicable Code requirements.

level of tietowest laudiug totheflooratthe bottomrof
the runwhy.

platform: the load carrying unit, including, but not lim-
ited to frame, floor, enclosure, seat, and door or gate.

platform frame: a structural frame composed of intercon-
necting members that supports the platform.

plunger (fam): a long cylindrical compression member
that is djrectly or indirectly coupled to the platform
frame. This member is not provided with a sealing
means. Where used in assembly with a cylinder, the
sealing mjeans is provided on the cylinder head; in the
case of tplescopic plungers and cylinders, a sealing
means may be used in the moving plunger that is also
a cylindey.

portable equipment: a device that is used to transport those
with moHjility impairments, that is not permanently fas-
tened in place, and is not a relocatable lift.

position ifdicator: a device that indicates the position of
the platfqrm in the runway. It is called a “hall positien
indicator| when placed at a landing, or a “platform
position ndicator” when placed in the platform.

private reqidence: a separate dwelling or a separate apart-
h multiple dwelling that is occupied only by
the members of a single family unit,

the load that the equipment is designed and

‘installed [to lift at the rated spéed.

- rated load| performance: the_Gperation of the equipment
" with its rated load at rated-speed.

ASME International

rated speed: the speed atwhich the equipment is designed
to operate in the{up direction with rated load in the
platform|

recycling loperation, telescopic plunger: an operation for

rise: see travel.

rope, compensating: wire rope used to counterbalange, or
partially counterbalance, the weight of'the suspehsion
ropes.

rope, counterweight: wire rope used to raise and lowgr the
counterweight on equipment\hdving a winding fdrum
machine or a hydraulidmachine equipped wfith a
counterweight.

rope, governor: wire-rope with at least one end fasfened
to the safety activating means or governor rope releasing
carrier, passing over and driving the governor sheave,
and providing continuous information on the spee¢l and
direction of the platform or counterweight.

rope, ‘suspension (hoisting): wire rope used to rais¢ and
Tower a platform lift or its counterweight, or a stajrway
chairlift, or both.

rope equalizer, suspension: a device installed on a plafform
or counterweight to equalize automatically the terjsions
in the suspension wire ropes.

rope-fastening device, auxiliary: a device attached fo the
platform or counterweight or to the overhead deadl-end
rope-hitch support that will function automatically to
support the platform or counterweight in case the regu-
lar wire-rope fastening fails at the point of conngction
to the platform or counterweight or at the ovethead
dead-end hitch.

runby, top, direct-plunger hydraulic: the distance the| plat-
form can run above its top terminal landing befote the
plunger strikes its mechanical stop.

restoring the Telative verticat positiorns of the muttipte
plungers in a telescoping plunger arrangement.

releasing carrier, governor rope: a mechanical device to
which the governor rope may be fastened and calibrated
to control the activation of a safety at a predetermined
tripping force.

relocatable lift: a vertical or inclined platform lift as
defined by this Standard, that is designed to be moved
from one location to another, and is not designed to be
permanently fastened in place.

Provided by IHS Markit under license with ASME
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runway: the space in which the plattorm or seat moves.

runway door or gate, locking device: a device that secures
a runway door or gate in the closed position and pre-
vents it from being opened from the landing side except
under certain specified conditions.

safety bulkhead: a closure at the bottom of the cylinder
located above the cylinder head and provided with an
orifice for controlling the loss of fluid in the event of
cylinder head failure.
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safety, platform or counterweight: a mechanical device
attached to the platform frame or to an auxiliary frame,
or to the counterweight frame, to stop and hold the
platform or counterweight under one or more of the
following conditions: predetermined overspeed, free-
fall, or if the suspension ropes slacken.

safety, self-resetting: a platform or counterweight safety
released and reset by movement in the up direction.

screw column: a structural member provided with screw

automatically at or near a terminal landing indepen-
dently of the functioning of the operating device.

travel (rise): the vertical distance between the bottom
terminal landing and the top terminal landing.

traveling cable: a cable made up of electric conductors
that provides electrical connection between a platform
lift or stairway chairlift and a fixed outlet in the runway.

valley break: a broken wire in a wire rope in which the

threads that supports the platform on screw driving
machjines.

shall:|indicates a mandatory requirement.

shoulfl: indicates a recommendation, not a mandatory
requirement.

slack{rope switch: a device that automatically causes the
electric power to be removed from the driving machine
motdr and brake when the suspension ropes of a wind-
ing drum machine become slack.

sleevipg (liner): the insertion of a smaller diameter cylin-
der ipside the existing cylinder of a hydraulic driving
macline.

solid
with

tate device: an element that can control current flow
ut moving parts.

speed|governor: a continuously operating speed monitor-
ing apd detection device that, at predetermined speeds,
provides signals to the controller and imparts a retarding
force|to activate the platform lift or counterweight safety,
or stairway chairlift.

startdrs control panel: an assembly of devices.by means
of which the starter may control the manner in which
a lift|/functions.

static| switching: switching of circuits\by means of solid
state|devices.

stop qwitch: see emergency stop.stvitch.

supply piping: the piping fotya hydraulic driving machine
betwpen the control valyes and the driving member of
the driving maching

termipal landing:-see landing.

termipal stopping device, final: a device that automatically
causps the'power to be removed from the driving
macHhine"motor and brake, or from a hydraulic driving

otitside-wireof astrand-breaksintheimmediafe vicinity
of the point where it contacts a wire or eres of an
adjacent strand, generally at a point not, visible when
the wire rope is examined externally. |(®One end of the
broken wire is long enough to reach from ong valley to
the next one and the other end of the broken wfire gener-
ally cannot be seen.

vertical platform lift: a powered hoisting and|lowering
mechanism designed-to.transport mobility{impaired
persons on a guidedsplatform that travels veftically.

weatherproof: so gonstructed or protected that|{exposure
to the weather will not interfere with its spccessful
operation.

window:an assembly consisting of a surroundjng frame
and ‘one or more sashes, ventilators, or fixed|lights, or
a_combination of these, designed to be instglled in a
wall opening for the purpose of admitting light or air,
or both.

working pressure: the pressure measured at th¢ cylinder
of a hydraulic driving machine when the pldtform lift
or stairway chairlift are lifting their rated loagdl at rated
speed.

1.4 Metric (SI) Units

This Edition of the standard uses hard npetric (SI)
units whenever practical. The acceptable efjuivalent
U.S. Customary units are shown in parentheges. Infor-
mation on the usage of SI units and conversipn to U.S.
Customary units is contained in IEEE/ASTM §110-1997,
Standard for the Use of the International Systefn of Units
(SI): The Modern Metric System, or ASME Gpide SI-1,
Orientation and Guide for Use of SI (Metric)|Units.

Requirements related to speed and load us¢ the hard
metric and hard U.S. Customary units in cominon prac-
tice, even though they are not exactly equivalent.

machine, independent of the functioning of the normal
terminal stopping device, the operating device, or any
emergency terminal speed limiting device, after the plat-
form lift or stairway chairlift has passed a terminal
landing.

terminal stopping device, machine final (stop-motion switch):
a final terminal stopping device operated directly by
the driving machine.

terminal stopping device, normal: a device or devices to
slow down and stop a platform lift or stairway chairlift

5

1.5 Reference Codes, Standards, and Specifications

This section covers the codes, standards, and specifi-
cations incorporated in this Standard by reference; the
specific editions that are applicable; and the rules of this
Standard that reference each document (see Table 1.5-1).
This section also lists the names and addresses of the
organizations from which these documents may be
procured (see Table 1.5-2).

Only that portion of the code, standard, or specifica-
tion as specified by the rules in this Standard is
applicable.
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Table 1.5-1 Reference Documents

ANSI 797.1-2004

ANSI/ASSE A10.4-2007

ANSI/ASTME8+

ICC/ANSI AL 17.1-2009
IEEE/ASTM [SI 10-1997

editions)

ASME B1.20.1 (latest
edition)

ASME SI-1

(latest edition)

ASTM A307}-04

ASTM A502+-03

ASTM D2412-02(2008)

ASTM E8-04

AWS D1.1/D1.1M:2004
AWS D1.3:1998
16 CFR Part 1201-86

Designator Standard A18.1 References Available From
Safety Glazing Material Used in Buildings—Safety 3.6.6.3, 3.6.6.4, 6.6.4.3, ANSI
Performance Specifications and Methods of Test and 6.6.4.4
Safety Requirements for Personnel Hoists and 1.1.2 ANSI
Employee Elevators for Construction and Demolition
Operations
T, + Mol o ] £ C £. in] H Ll s Y £ a1 Z AMNC]|
fest-Methodfor-Strface-Burming-Characteristies—of 67 ANS|
Building Materials
Accessible and Usable Buildings and Facilities 3.10.1 ANSI
IEEE/ASTM SI 10 American National Standard for Use 1.4 ANYI
of the International System of Units (SI): The Modern
Metric System
ASME A17.1-1997 (and later Safety Code for Elevators and Escalators 1.1.2 ASME
ASME A90.1 (latest edition) Safety Standard for Belt Manlifts 1.1.2 ASME
ASME A12d.1 (latest edition) Safety Requirements for Powered Platforms for Building 1.12 ASME
Maintenance
Pipe Threads, General Purpose, Inch 8.1.7.3 ASME
ASME B29.1 (latest edition) Precision Power Transmission, Roller Chains, 2.3.1.5, 2.3.9.1, 3.3.1.5, ASME
Attachments, and Sprockets 3.3.6.1, 4.3.1.2,
4.3.6.1, 5.3.1.5,
5.3.9.1, 6.3.1.5,
6.3.6.1, 7.3.1.2, and
7.3.6.1
ASME Orientation and Guide for'dse of SI-1 (Metric) 1.4 ASME
Units
CAN/CSA-B#4.1/ASME A17.5 Elevator and Escalatof Electrical Equipment 2.1.8.2, 2.10.9.2, ASME
3.1.6.2, 3.10.9.2,
4.1.4, 4.10.3.2,
5.1.4.2, 5.10.9.2,
6.1.5.2, 6.10.6.2,
7.1.3, and 7.10.3.2
ASME QEI-1 (latest edition) Standard for the Qualification of Elevator Inspectors 10.1.4 ASME
Standard Specification for Carbon Steel Bolts and 2.2.2.2, 3.2.1.1, 5.2.1.1, ASTM
Studs, 60 000 PSI Tensile 6.2.1.1, and 8.1.2.2
Standard Specification for Rivets, Steel, Structural 2.2.2.3, 3.2.1.1, 5.2.1.1, ASTM
and 6.2.1.1
Standard Test Method for Determination of External 8.1.4.8 ASTM
Loading Characteristics of Plastic Pipe by Parallel-
Plate Loading
Standard Test Methods for Tension Testing of Metallic 2.6.7 and 9.5.1 ASTM
Materials
Structural Welding Code — Steel 9.1.1 and 9.1.2 AWS
Structural Welding Code — Sheet Steel 9.1.2 AWS
Architectural Glazing Standards and Related 3.6.6.3 and 6.6.4.3 CPSC
Materials
Lifts for Persons With Physical Disabilities 2.1.1.4.1 CSA

CSA B355-15
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Table 1.5-1 Reference Documents (Cont’d)

Designator Standard A18.1 References Available From
IBC-2015 International Building Code 1.3 ICC
IRC-2015 International Residential Code 1.3 ICC
NFPA 70-2014 National Electrical Code® 2.1.8.1, 2.10.9.1, NFPA

3.1.6.1, 3.10.9.1,
4.1.3, 4.10.3.1,
5.1.4.1, 5.10.9.1,
6.1.5.1, 6.10.6.1,
7.1.2, and 7.10.3.1

NFPA $9-2005 Standard for Health Care Facilities 2.11.3 NFPA
SAE Ap100-1994 Fitting, Cross, Short Flareless 8.1.7.1 SAE
SAE )414-2004 Hydraulic Tube Fitting 8.1.7.2.1 SAE
SAE J417-2008 Hydraulic Hose 8.1.7.1 SAE
SAE ]524-2007 Seamless Low-Carbon Steel Tubing Annealed for 8.1.7=2:1 SAE

Bending and Flaring
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Table 1.5-2

Procurement Information

Organization

Address and Phone Number

Organization

Address and Phone Number

ANSI American National Standards Institute, Inc. CPSC U.S. Consumer Products Safety Com-
75 WesT 43Td STreet, 4t Floor mMiSsion
New York, NY 10036 Washington, DC 20207-0001
Telephone: (212) 642-4900 Telephone: (301) 504-0990
www.ansi.org (800) 638-2772
(800) 638-8270 TTY
ASME The American Society of Mechanical Engineers www.cpsc.org
Two Park Avenue . .
e Yo Y 0016335
Telephone: (800) 843-2763 \
Www.asme.org Toronto, @ntario
M9W 1R3;)Canada
Telephone: (416) 747-4044
ASSE The American Society of Safety Engineers WWV.CSagroup.org
Customer Service
520 N. Northwest Hwy ICC International Code Council
Park Ridge, IL 60068 500 New Jersey Avenue, NW
Telephone: 847-699-2929 Washington, DC 20001
WWWw.asse.org Telephone: (888) 422-7233
www.iccsafe.org
ASTM ASTM Internatlonal' NFPA National Fire Protection Association
100 Barr Harbor Drive 1 Batterymarch Park
West Conshohocken, PA 19428-2959 .
Telephone: (610) 832-9585 Quincy, MA 02169-7471
’ Telephone: (617) 770-3000
www.astm.org
www.nfpa.org
AWS American Welding Society SAE SAE International
8669 NW 36 Street, No. 130 400 Commonwealth Drive
Miami, FL 33166 Warrendale, PA 15096-0001
Telephone: (800) 443-9353 Telephone: (724) 776-4841
WWW.aws.org Www.sae.org
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2 VERTICAL PLATFORM LIFTS!

Section 2 applies to vertical platform lifts installed in
locations other than in or at a private residence for use
by the mobility impaired.

2.1 Runways

Runways shall be installed in accordance with
para.2.1.1,2.1.2,2.1.3, or 2.1.4. Runway construction for

platform to move away from the landing under control
of the normal operating device if the door is closed
but not locked, provided that the device will cause the
platform to stop if it moves away from the landing more
than 50 mm (2 in.) before the door is locked. Doors shall
withstand, without permanent deformation, a force of
550 N (125 Ibf) applied on any 100 mm (4 in.) by 100 mm
(4 in.) area.

2.1.1.4.1 The capability of door-locking

lifts that penetrate a floor must comply with para. 2Z.1.1
and [with the building code. Lifts conforming to
para|2.1.4 shall be located in courtroom areas not open
to the public and under the supervision of court officials.

2.1.1 Runway Enclosure Provided

.1.1.1  The runway shall be guarded by a solid
enclgsure extending from the lowest landing to a height
of at[least 1 100 mm (42 in.) above the uppermost land-
ing. The enclosure shall withstand, without permanent
defofmation, a force of 550 N (125 Ibf) applied on any
100 thm (4 in.) by 100 mm (4 in.) area. The interior of
the fqunway enclosure shall present a smooth surface
on all sides except where the platform enclosure walls
exter]d to a minimum height of 2 000 mm (79 in.) above
the platform floor.

.1.1.2  The runway entrance shall be guarded at
the ypper landing by a door of unperforated construc-
tion ot wider than the platform plus 25 mm (1 in.). The

door|shall be self-closing and at least 1 100 mm (42.in.)
high|The runway side of the door and sill shall present
a smooth surface. The lift side of the door and"sill shall
presgqnt a smooth surface located not closer'than 10 mm
(0.375 in.) nor more than 20 mm (0.75 in.)from the access
edge|of the platform floor.

2.1.1.3 The runway entrances at all but the
uppermost landing shall be guarded by unperforated
self-¢losing doors not wider-than the platform plus
25 mm (1 in.). The openings created in the runway by
thesd doors shall provide a minimum vertical clearance
of 2 J00 mm (79 in,)..The doors shall guard the entire area
of th¢ openings exeept for space necessary for operation.
Spacg necessaryfor operation shall reject a ball 12 mm
(0.5 in.) inediameter. The lift side of the landing doors
and gill shall present a smooth surface located not closer
than [10¢mm (0.375 in.) nor more than 20 mm (0.75 in.)

devices to function as required shall be vetiffed by an
engineering test as described in para. 9.9.2. Doqr- and / or
gate-locking devices that have been tested andl certified
to comply with ASME A17.1/CSA B44 (includling locks
for private residence elevators andlocks tested to earlier
editions of ASME A17.1 and~-CSA B44) or CSA B355
shall be considered as meeting the requirements of this
section and no further testif'g or markings are|required.
A label that shall include the model number|and date
of testing shall be attached to the locking deyice.

2.1.1.5 /No hardware shall project bgyond the
vertical lin€ of travel of the platform, except for that
required for door locks.

2.2.1.6 The running clearance betyeen the
entrance and exit sides of the platform flooy and the
interior of the runway enclosures shall be not less than
10 mm (0.375 in.) nor more than 20 mm (0.7§ in.).

2.1.1.7 A minimum of one platform sid¢ not used
for entrance or exit shall be guarded by a platfdrm enclo-
sure wall of smooth construction to a height pf at least
1 100 mm (42 in.) above the platform floor with} no open-
ings other than those necessary for operation. PDpenings
necessary for operation shall reject a ball 12 mm (0.5 in.)
in diameter. A grab rail extending the length pf at least
one sidewall shall be provided at a height of 850 mm
(34 in.) to 1000 mm (38 in.). The running [clearance
between platform enclosure walls that extend| less than
2 000 mm (79 in.) above the platform floor angl the run-
way enclosure walls, vertical face of the macHine hous-
ing, or other rigid surfaces shall be not less than 50 mm
(2 in.). The running clearance between platform enclo-
sure wall(s) that extend a minimum of 2 000 mm (79 in.)
above the platform floor and runway walls| or other
surfaces shall be not less than 20 mm (0.75 in.)| Running
clearance between enclosure wall ends and th¢ entrance

from the platform floor.

2.1.1.4  All doors shall be provided with a combi-
nation mechanical lock and electric contact. Locking
devices shall be protected against tampering from the
landing side. The locking devices may permit a door to
be opened only if the platform floor is within 50 mm
(2 in.) of the respective landing. They shall permit the

! See section 5 for the requirements for this equipment installed
in or at a private residence.

9

and exit side of the runway shall be not less than 10 mm
(0.375 in.) nor more than 75 mm (3 in.).

2.1.1.7.1  Where the running clearance between
the platform enclosure wall that extends less than
2 000 mm (79 in.) above the platform floor and the run-
way enclosure wall is less than 50 mm (2 in.), edge
protection is required at the top edge of the platform
enclosure wall. When edge protection is used, the clear-
ance between the platform enclosure wall and vertical
face of the machine housing or other surfaces shall be
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not less than 10 mm (0.375 in.) nor more than 20 mm
(0.75 in.). Edge protection required shall be permitted
to use mechanically operated, magnetically operated,
optical, or static-type switches. When activated, the
switch shall cause the electric power to be removed
from the driving-machine motor and brake, if provided.
When activated, the platform shall stop within 12 mm
(0.5 in.) in the “UP” direction only.

2.1.1.8 If the runway enclosure extends to a mini-

2.1.2.2 The runway entrance shall be guarded
at the uppermost landing by a door of unperforated
construction not wider than the entrance to the platform
plus 25 mm (1 in.). The door shall be self-closing and
at least 1 100 mm (42 in.) high. The lift side of the door
and sill shall present a smooth surface located not closer
than 10 mm (0.375 in.) nor more than 20 mm (0.75 in.)
from the access edge of the platform floor.

2123

mum height of 2 000 mm (79 in.) above the upper land-
ing, consjsts of transparent walls, is exposed to direct
sunlight, pnd is enclosed with a solid roof, forced ventila-
tion withl a minimum air-handling capacity of one air
change p¢r minute based on net inside enclosure volume
shall be grovided. The ventilation shall be thermostati-

. cally contirolled. It shall be set to activate at a temperature
- not to exceed 32°C (90°F). An auxiliary power source
- capable of providing the minimum air-handling capacity

for 1 h shall be provided. Ventilating fans or blowers,

© if used, shall be located outside the enclosure, or if inside
. the enclogure, provide a minimum headroom clearance
t of 2000 hm (79 in.).

ASME International

2.1.2 |Partial Runway Enclosure Provided

2.1.2.1 The area under the platform shall be fully
enclosed |by smooth guards, either telescoping or sta-
tionary, op all accessible platform sides. The guards shall
withstandl, without permanent deformation, a force of
550 N (125 1bf) applied on any 100 mm (4 in.) by
100 mm (4 in.) area. The height of stationary guardsif
provided| shall be at least equal to the maximum upwiard
travel of|the platform floor plus 75 mm (3 ,in.).-The
running dlearance between the platform enclosure walls
and any [stationary guard panel, vertical face of the
machine housing, or other rigid surfaces'shall be not less
than 50 mm (2 in.). Shutter-type (telescoping) guards, if
provided] shall be securely fastened to the lower landing
level and|to the platform. Openingsnecessary for opera-
tion of shutter-type (telescoping) guard panels shall
reject a bpll 12 mm (0.5 irk)\in diameter.

2.1.2.1.1  WHhete stationary guards are used,
the runway entrance at the lower landing shall be
guarded by an unpetforated self-closing door. The verti-
cal opening created in the runway by this door shall
provide g minimum clearance of 2 000 mm (79 in.). The

The runway entrance shall be guarg ed at
any intermediate landing by a door of unperforated
construction not wider than the entrance to the plafform
plus 25 mm (1 in.). The door shall be selficlosing and
extend to a height of at least 1 100 mm™(42 in.) above
the top terminal landing. The lift side’of the doop and
sill shall present a smooth surface-located not ¢loser
than 10 mm (0.375 in.) nor m@re,than 20 mm (0.75 in.)
from the access edge of thetplatform floor.

2.1.2.4 The side of the platform providing 3
to the lower landing~shall be guarded by a pla
door of unperforated construction. The door sh
self-closing andat least 1 100 mm (42 in.) high.

ccess
Hform

11 be

2.1.2.5.\" All doors shall be provided with a cgmbi-
nation mechanical lock and electric contact. Logking
deviees-shall be protected against tampering from the
landing side. The locking devices shall permit a d¢or to
be*opened only if the platform floor is within 5¢ mm
(2 in.) of the respective landing. The platform shall be
permitted to move away from the landing under c¢ntrol
of the normal operating device if the door is dosed
but not locked, provided that the device will cauge the
platform to stop if it moves more than 50 mm (R in.)
away from the landing before the door is locked.

2.1.2.5.1 Door-locking devices shall comply
with para. 2.1.1.4.1.

2.1.2.6  The platform side of the landing ¢loors
and sills shall present a smooth surface and shall not
project beyond the vertical line of travel of the platform.
No hardware shall project beyond the vertical line of
travel of the platform, except for that required for|door
locks and electric contacts. The doors shall withdgtand,
without permanent deformation, a force of 550 N
(125 1bf) applied on any 100 mm (4 in.) by 100 mm

horizontal opermning created whern the door s T its open
position, shall not exceed the interior width of the run-
way. The door shall guard the entire area of the opening
except for space necessary for operation. Space neces-
sary for operation shall reject a ball 12 mm (0.5 in.) in
diameter. The platform side of the landing door shall
present a smooth surface located not less than 50 mm
(2 in.) nor more than 75 mm (3 in.) from the platform
door. The landing doorsill shall be located not closer
than 10 mm (0.375 in.) nor more than 20 mm (0.75 in.)
from the platform floor.
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(4 1n.) area.

2.1.2.7 Smooth vertical fascias of unperforated
construction shall be securely fastened from the top ter-
minal landing sill and any intermediate landing sill to
the level of the bottom terminal landing sill. They shall
be equal to or stronger than 1.5 mm (0.0598 in.) sheet
steel and guard the full width of the platform floor. The
fascias shall not be permanently deformed when a force
of 550 N (125 Ibf) is applied on any 100 mm (4 in.) by
100 mm (4 in.) area.
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2.1.2.8 The platform enclosure walls on the sides
not used for entrance or exit shall be of smooth construc-
tion to a height of at least 1100 mm (42 in.) above
the platform floor with no openings, other than those
necessary for operation. Openings necessary for opera-
tion shall reject a ball 12 mm (0.5 in.) in diameter. A
grab rail extending the full length of either sidewall shall
be provided at a height of 850 mm (34 in.) to 1 000 mm
(38 in.). The running clearance between the platform

of the platform. The fascia shall be equal to or stronger
than 1.5 mm (0.0598 in.) sheet steel and guard the full
width of the platform. The surface shall not be perma-
nently deformed when a force of 550 N (125 Ibf) is
applied on any 100 mm (4 in.) by 100 mm (4 in.) area.

2.1.3.4 The side of the platform providing access
to the lower landing shall be guarded in accordance
with the requirements of para. 2.1.3.4.1 or 2.1.3.4.2.

enclgsure wattard-the verticat face of the machime hous=
ing shall be not less than 50 mm (2 in.). Where an obstruc-
tion ¢r surface less than 1 100 mm (42 in.) above the top
landing other than machine housing, stationary guard
panels, shutter type (telescoping) guard panels or sides
used|for entering and exiting is within 300 mm (12 in.)
of the¢ platform enclosure walls and presents a pinching,
sheating, or crushing hazard, a smooth continuous sur-
face ghall be provided extending from the lower landing
to a Iheight of not less than 1 100 mm (42 in.) above the
top landing. Where an obstruction or surface is between
1100 mm (42 in.) and 2 000 mm (79 in.) above the top
landing, a smooth continuous surface shall be provided
exter{ding from the lower landing to a height of not less
than /5 mm (3 in.) above the obstruction. The continuous
surfalce shall be located on the lift side of the obstruction
not closer than 50 mm (2 in.) to the platform enclosure

2.11.3 Runway Enclosure Not Provided

.1.3.1  The runway entrance shall be guarded at
the ypper landing by a door of unperforated construc-
tion.|The door shall be self-closing, at least I 100 mm
(42 in.) high, and withstand, without perthanent defor-
matipn, a force of 550 N (125 Ibf) applied on a 100 mm
(4 in)) by 100 mm (4 in.) area. The lift\side of the door
and gill shall present a smooth surface located not closer
than |10 mm (0.375 in.) nor more.than 20 mm (0.75 in.)
from(the access edge of the-platform floor.

2.1.3.2 The runway)entrance shall be guarded at
any |ntermediate landing by a door of unperforated
consfruction not widér than the entrance to the platform
plus 5 mm (1_in3)< The door shall be self-closing and
exter]d to a Height of at least 1100 mm (42 in.) above
the tpp terminal landing. The lift side of the door and
sill shall“present a smooth surface located not closer
than [10¢mm (0.375 in.) nor more than 20 mm (0.75 in.)

ZI34. 1 The lower landing sideof] the plat-
form shall be guarded by a platform doonof\ynperfora-
ted construction. The door shall be self-closing, at least
1100 mm (42 in.) high, and withstand,'withoyit perma-
nent deformation, a force of 550 Ny(125 1bf) onfa 100 mm
(4 in.) by 100 mm (4 in.) area.

2.1.3.4.2 The lower landing side of| the plat-
form shall be guarded by.a‘powered, retractable passen-
ger restraining arm(s)-conforming to the follgwing:

(a) The arm(s) shall be located above the leafling edge
of the platform on)the lower landing side at a| height of
not less than-800 mm (32 in.) or greater than | 000 mm
(38 in.). Gaps/between the adjacent ends of arrh sections
or the end of arm sections and the lift sidewal] shall not
exceed 100 mm (4 in.) when the arms are in their guard-
ing7position.

(b) The arm(s) shall be of smooth constructign with all
edges rounded. They shall not be permanently Heformed
when a force of 300 N (66 1bf) is applied on pny point
along the length of the arms in any direction. Infaddition,
they shall not be permanently deformed whe¢n a force
of 1 000 N (225 1bf) is applied in the horizontal direction
along the centerline of the platform.

(c) Each retractable arm shall be mechanically locked
and monitored by an electric contact, which phall stop
the movement of the platform within 50 mm| (2 in.) of
travel away from any landing if the arm is ot in its
locked guarding position. Means shall be prpvided to
manually unlock the retractable arm(s) for emergency
evacuation purposes. The unlocking mecharfism shall
not be readily accessible to the passenger.

(d) Control shall be by means of a continuou$ pressure
device. The closing speed shall not exceed 0.3 m/s
(1 ft/sec) as measured at the fastest point. [The force
necessary to prevent closing of the arm(s)|shall not
exceed 140 N (30 Ibf) as measured at the midpqint across

from the access edge of the platform floor.

2.1.3.3 A smooth vertical fascia shall be provided
from the top terminal landing sill and any intermediate
landing sill to the level of the bottom terminal landing
sill. Openings necessary for operation shall reject a ball
12 mm (0.5in.) in diameter. A device to stop the platform
if an object protrudes beyond the platform edge into
the running clearance shall be provided if the fascia is
perforated. The device used shall be effective for the
full width of the platform opening and for the full travel

11

the arm at the boarding end of the platform. The arm(s)
may operate in the direction away from an obstruction.

(e) A retractable ramp shall be provided in confor-
mance with para. 2.1.6.2.

2.1.3.5 The sides of the platform not used for
entrance or exit shall be guarded by walls of smooth
construction with no openings, other than those neces-
sary for the operation of the lift, to a height of at least
1100 mm (42 in.). Those openings necessary for opera-
tion shall reject a ball 12 mm (0.5 in.) in diameter. A
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grab bar extending the full length of either side guard
shall be provided at a height of 850 mm (34 in.) to
1000 mm (38 in.).

The running clearance between the platform enclosure
walls and the machine housing or any other rigid surface
shall be not less than 50 mm (2 in.). Where an obstruction
or surface less than 1100 mm (42 in.) above the top
landing other than the machine housing is within
300 mm (12 1n) of the platform enclosure walls and
presentsa D D
smooth cpntinuous surface shall be prov1ded extendmg
from the|lower landing to a height of not less than
1100 mrh (42 in.) above the top landing. Where an
obstructipn or surface is between 1 100 mm (42 in.) and
2 000 mm (80 in.) above the top landing, a smooth contin-
uous surface shall be provided extending from the lower
landing tp a height of not less than 75 mm (3 in.) above
the obstrfiction.

2.1.3.6 The underside of the platform shall be
guarded| in accordance with the requirements of
para. 2.1.p.6.1, 2.1.3.6.2, or 2.1.3.6.3.

2.1.3.6.1 Theunderside of the platform shall be
equipped with a device that, if the platform is obstructed
anywher¢ on its underside in its downward travel, shall
cause electric power to be removed from the driving
machine motor and brake, if provided, and cause the
platform |to stop its downward motion within 50 mm
(2 in.). The stroke of the device shall be not less than
the stoppjng distance of the platform. The force required
to operate the device shall not exceed 70 N (15-lbf):
The lift ghall be permitted to operate away frofm the
obstructipn. Downward motion shall be permitted to
resume when the obstruction is removed.

2.1.3.6.2 The underside of the platform shall
be equipped with a bellows or similar/device that shall
not be p¢rmanently deformed wheri a force of 550 N
(125 1bf) fis applied on any 100.mm (4 in.) by 100 mm
(4 in.) arg¢a. Deflection of the\bellows due to a force of
330 N (751bf) applied onany 100 mm (4 in.) by 100 mm
(4 in.) arep shall not exceed 75 mm (3 in.) or the distance
to contact an internal-moving component other than the
bellows supportifechanism, whichever is less. Deflec-
tion shall be measured with the platform at uppermost
landing.

(2 in.). Downward motion shall be permitted to resume
when the bellows is returned to its normal condition.

2.1.3.6.3 A force sensitive safety surface shall
be provided covering the entire floor area directly under
the moving platform plus 75 mm (3 in.) beyond any
exposed platform edge. The device shall prevent down-
ward motion of the platform when activated by a force
not to exceed 70 N (15 1bf) apphed anywhere on its
ift s e in the
upward dlrectlon Downward motlon shall be pérmitted
to resume when the force is removed.

floor
mm

2.1.3.7 The clearance between the platform
and the upper landing sill shall be nét-less than 1
(0.375 in.) nor more than 20 mm (0.75 in.).

2.1.3.8 All doors, e€xeept as providgd in
para. 2.1.3.9, shall be provided with a combinption
mechanical lock and elégtric contact. Locking dgvices
shall be protected against tampering from the landing
side. The locking devices shall permit a door to be
opened only if the)platform floor is within 50 mm (2 in.)
of the respective landing. The platform shall be pgrmit-
ted to moyeaway from the landing under control pf the
normal operating device if the door is closed byt not
locked;provided that the devices will cause the platform
to_stop if it moves away from the landing more| than
50°'mm (2 in.) before the door is locked.

2.1.3.8.1 Door-locking devices shall comply
with para. 2.1.1.4.1.

2.1.3.9  Where the lift is installed at a lodation
that does not have guard rails at the upper landihg as
allowed by building codes (see definition), the require-
ments of paras. 2.1.3.1 through 2.1.3.3 shall be pernpitted
to be omitted when platform gates are provided.|They
shall extend to a height at least equal to the top terfninal
landing height plus 150 mm (6 in.) measured when the
platform is at its lowest position. The gates shall [be of
unperforated construction, self-closing, and be proyided
with electric contacts to prevent movement of the| plat-
form if the gates are not closed. The gates shall rjot be
permanently deformed when a force of 550 N (12 Ibf)
is applied on any 100 mm (4 in.) by 100 mm (4 in.) area.

21210 T 3 £ £ N127
[Tr T or A

shall

(a) Théupperattachmmentpoirtof thebeltowsshrait
be permitted to be inset from the outer edge of the
platform, provided that the exposed area of the under-
side of the platform is equipped with a device that con-
forms to para. 2.1.3.6.1.

(b) Deflection greater than that allowed by
para. 2.1.3.6.2 shall be permitted, provided that any
additional deflection actuates a sensing device that
causes the electric power to be removed from the driving
machine motor and brake, if provided, and causes the
platform to stop its downward motion within 50 mm
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Therequirements—of-para—2343-
be permitted to be increased to 75 mm (3 in.) if a platform
gate complying with para. 2.1.3.9 and an automatically
folding ramp to service the upper landing is provided.
When deployed, the ramp shall have a minimum overlap
at the upper landing sill of 50 mm (2 in.) and shall be
substantially level. It shall be provided with an electric
contact, which will stop the movement of the platform
within 150 mm (6 in.) of travel away from the upper
landing if the ramp has failed to rise to its retracted
position.
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~ the top terminal landing sill and any intermediate land-
 ing sill to the level of the bottom terminal landing sill.
- Openings necessary for operation shall reject a ball
© 12 mm (0.5 in.) in diameter. The fascia shall guard the
© full width of the platform. The surface shall not be per-
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2.1.4 Courtroom Lifts

2.1.4.1 The runway entrance shall be guarded
at the uppermost landing by a door of unperforated
construction. The door shall be self-closing or power
operated, at a height not less than 900 mm (36 in.), and
withstand, without permanent deformation, a force of
550 N (125 1bf) applied on any 100 mm (4 in.) by 100 mm
(4 in.) area. The lift side of the door and sill shall present
a smooth surface located not closer than 10 mm (0.375

2.1.4.5 The runway entrance shall be guarded at
the lower landing by a door of unperforated construc-
tion. The door shall be self-closing or power operated,
at a height not less than 900 mm (36 in.), and withstand,
without permanent deformation, a force of 550 N
(125 Ibf) on a 100 mm (4 in.) by 100 mm (4 in.) area. The
clearance between the lower landing door and platform
edge shall be not less than 10 mm (0.375 in.) nor more
than 20 mm (0.75 in.).

in.) nor more than 20 mm (0.75 in.) from the access edge
of the platform floor.

2.1.4.2 Intermediate landing entrances shall be
guanded in accordance with the requirements of
para]2.1.4.2.1 or 2.1.4.2.2.

2.1.4.2.1 The runway entrance at any interme-
diate{landing entrance shall be guarded by a self-closing
or ppwer-operated door of unperforated construction
not wider than the entrance to the platform plus 25 mm
(1 inJ). The door shall be a minimum height of 150 mm
(6 in)) and extend to the top landing plus 75 mm (3 in.).
The lift side of the door and sill shall present a smooth
surfalce located not closer than 10 mm (0.375 in.) nor
morg than 20 mm (0.75 in.) from the edge of the plat-
form|floor.

2.1.4.2.2 Any intermediate landing entrance
shall|be guarded by a self-closing or power-operated
guargl of smooth, solid construction not wider than the
entrance to the platform plus 25 mm (1 in.) and-of a
height not less than 150 mm (6 in.). The side of the
platfprm facing the intermediate landing shall,be pro-
vided with a platform-mounted guard of §mooth, solid
consfruction, at least the width of the landing entrance
and ¢f a height not less than 150 mm\(6 in.).

2.1.4.3 The area under thé platform shall be fully
encldsed by smooth guards,either telescoping or sta-
y, on all accessible platform sides. The guards shall

(125 Ibf) appliediert any 100 mm (4 in.) by 100 mm
) area. Shufter:type (telescoping) guards, if pro-
, shall be_seeurely fastened to the lower landing

manently deformed when a force of 550 N (125 1bf) is
applied on any 100 mm (4 in.) by 100 mm (4 in.) area.
The clearance between the vertical fascia and platform
edge shall be not less than 10 mm (0.375 in.) nor more
than 20 mm (0.75 in.).
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2.1.4.6  The sides of the platform nof used for
entrance or exit shall be guarded by stationary runway
or platform-mounted sidewalls of solid’ construction
with no openings, other than those necessaty for the
operation of the lift. Those openirigs necessary for opera-
tion shall reject a ball 12 mm (0.5 in.) in diameter.
Platform-mounted sidewalls shall be at a height not less
than 900 mm (36 in.). Thextunning clearance hetween a
platform-mounted sidewall and stationary| surfaces
shall be not less than\50 mm (2 in.) nor more thhn 75 mm
(3 in.). Stationarytunway sidewalls shall be &t a height
not less than 900 mm (36 in.) above the lowet landing.
The clearanee between stationary runway sidefwalls and
the platform shall be not less than 10 mm (0.375 in.) nor
more than 20 mm (0.75 in.).

2.1.4.7 All doors/guards shall be provided with
a’combination mechanical lock and electri¢ contact.
Locking devices shall be protected against tampering
from the landing side. The locking devices shall permit
a door/guard to be opened only if the platfprm floor
is within 50 mm (2 in.) of the respective lanfing. The
platform shall be permitted to move away |from the
landing under control of the normal operating device if
the door/guard is closed but not locked, proyided that
the devices will cause the platform to stop if it moves
away from the landing more than 50 mm (2 in.) before
the door/guard is locked.

2.1.4.7.1  Door-locking devices sha|l comply
with para. 2.1.1.4.1.

2.1.5 Relocatable Lifts

2.1.5.1 Relocatable lifts shall comjply with
section 2 and with paras. 2.1.5.2 through 2.1.5.6.

2.1.5.2 Level Surface. A device shall be|provided
to prevent the lift from operating if out of levlel greater
an It oy 1T any

2.1.5.3 Stability. When the relocatable lift is
placed on an incline equal to 1:20 (5%) in any direction,
the unsecured lift shall not tip over if a horizontal force
of 550 N (125 Ibf) is applied to the uppermost part of
the lift in any direction, both with the full load centered
in any of the four quadrants of the platform floor at
maximum travel height and with no load.

2.1.5.4 Alignment. A sign shall be securely fas-
tened to the lift in a location conspicuous to personnel
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setting up the relocatable lift stating: “Align lift with the
upper landing edge per manufacturer’s instructions.”

2.1.5.5 Electrical Connection. A disconnecting
means in accordance with ANSI/NFPA 70 shall be pro-
vided as part of the lift.

2.1.5.6 Wheels. Lifts that have wheels shall be
operable only when the wheels are removed or retracted.
The wheels shall not bear any load while the lift is in

runway enclosure where it is accessible from the pit
access door.

2.1.7.5.1 Where access is through the lowest
runway entrance door and the pit extends more than
900 mm (35 in.) below the sill of the lowest runway
entrance door, a fixed vertical ladder of noncombustible
material, located within reach of the access door, shall
be installed in the pit. The ladder shall extend not less

operatiorf.

2.1.6 [Pipes in Runway Vicinity. Pipes conveying
steam, gafs, or liquids that, if discharged into the runway,
would erldanger life or health shall not be permitted.

2.1.7 Lower Level Access Ramps and Pits. Lifts shall
be permitted to have a pit. Unenclosed pits shall not
exceed 100 mm (4 in.) in depth. Where a pit is not
provided, a floor-mounted or retractable platform
floor-mofinted ramp shall be provided in accordance
with parg. 2.1.7.1 or 2.1.7.2.

2.1.7.1 Ramping inclinations for floor-mounted
ramps shpll be not greater than
(a) 1in} 8 for heights up to 75 mm (3 in.)
(b) 11 10 for heights up to 100 mm (4 in.)
(c) 11ir} 12 for heights greater than 100 mm (4 in.)

2.1.7.2  Retractable ramps shall be automatically

actuated [to a position of 70 deg minimum from hori-
zontal anid shall remain in their elevated position until
the platf¢grm returns to the landing. When in use, the
inclination of the ramps shall be not greater than

(a) 1 in 4 for heights up to 50 mm (2 in.)

(b) 1in 6 for heights up to 65 mm (2.5 in.)

(c) 1in 8 for heights up to 75 mm (3 in)

(d) 1in 10 for heights up to 100 mm~(#%in.)

(e) 1irf 12 for heights greater tharr100 mm (4 in.)

2.1.71.3  On lifts installed exterior to a building,
permanent provisions shall be-made to prevent accumu-
lation of water in the pit.

2.1.71.4 Where the{it extends more than 150 mm

(6 in.) belpw the sill of\the lowest runway entrance door,
there shalll be installed within 600 mm (24 in.) of the
pit floor
(a) a pprmanent, externally guarded lighting fixture,

than 1 200 mm (AQ in ) above the sill of the access door.

The rungs, cleats, or steps shall be a minimum of40p mm
(16 in.) wide. When unavoidable obstruetions are
encountered, the width shall be permitted {o be
decreased to less than 400 mm (16 in.)» The reduced
width shall be as wide as the available space pefmits,
but not less than 225 mm (9 in.)\Fhe rungs, cledts, or
steps shall be spaced 300 mm (}2.in.) on center. Alclear
distance of not less than 180smm (7 in.) from the c¢nter-
line of the rungs, cleats, or.steps to the nearest permpnent
object in back of the %4adder shall be provided. When
unavoidable obstructions are encountered, the distance
shall be permitted\to be reduced to 115 mm (4. in.).
Side rails, if prévided, shall have a clear distance ¢f not
less than 135.mm (4.5 in.) from their centerline fo the
nearest pérmanent object. The nearest point of the Igdder
shall béwithin 1 000 mm (39 in.), measured horizontally
fromthe means to unlock the egress door from the pit.

Pit access by a ladder shall not be permitted when
the pit floor is more than 3 000 mm (120 in.) below the
sill of the access door.

2.1.7.5.2 A separate pit access door, whex pro-
vided, shall be subject to the following requiremgnts:
(a) If the door swings into the pit, it shall be logated
so that it does not interfere with moving equipment.
(b) If the door swings out, and the lowest strugtural
or mechanical part, equipment, or device installed
beneath the platform, except guide shoes or rollgrs or
safety jaw assemblies, projects below the top of the sepa-
rate pit access door opening when the car is level with
the bottom terminal landing
(1) an electric contact shall be provided to prpvent
operation of the lift when the door is open
(2) the door shall be provided with a vision pa
that is glazed with clear wired glass not less than ¢ mm

hel(s)

providing an illumination of not less than 100 Ix (10 fc)
at the pit floor. The light switch shall be so located as
to be accessible from the pit access door.

(b) at least one 125-V, single-phase GFI duplex
receptacle.

2.1.7.5 For lifts conforming to the requirements
of para. 2.1.1 or 2.1.2, access to pits shall be by means
of the lowest runway entrance door, or by means of a
separate pit access door in accordance with
para. 2.1.7.5.1 or 2.1.7.5.2. A stop switch meeting the
requirements of para. 2.10.6 shall be installed within the
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(0.25 in.) thick, will reject a ball 150 mm (6 in.) in dlame-
ter, and has an area not more than 0.03 m? (47 in.%)

(c) The door shall provide a minimum opening of
750 mm (29.5 in.) in width and 1 825 mm (72 in.) in
height.

(d) The door sill shall be not more than 300 mm (12 in.)
above the pit floor.

(e) The door shall be self-closing and provided with
a spring-type lock arranged to permit the door to be
opened from the inside of the pit without a key. Such
doors shall be kept closed and locked.
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2.1.7.6  Where the distance from the pit floor to
the underside of the platform exceeds 2 100 mm (83 in.),
with the platform at the lowest landing, a means shall
be permanently installed or permanently stored in the
pit to provide access to the equipment on the underside
of the platform.

2.1.8 Electrical Equipment and Wiring

2.1.8.1 The installation of electrical equipment

or in the rail and its reinforcement, due to the horizontal
forces imposed on the rail during loading, unloading or
running, calculated without impact, shall not exceed
100 MPa (15,000 psi), and the deflection shall not exceed
6 mm (0.25 in.).

Where steels of greater strength than those specified
in para. 2.2.2 are used, the stresses specified shall be
permitted to be increased proportionately based on the
ratio of the ultimate strengths.

d L 1 11 £ b 4] . 'n £
an WITTITSS1TaTT COTTTOTIIT O e TCUTT THTCITTS 0T

NFPA 70.

2.1.8.2  Electrical equipment shall be certified to
the requirements of CAN/CSA-B44.1/ASME A17.5.

2J1.9 Structural Support. The structure on which
the qquipment is installed shall be capable of safely
suppprting the loads imposed.

2/1.10 Headroom Clearance. Headroom clearance
throyghout the range of travel shall be not less than
2 000 mm (79 in.) as measured vertically from the plat-
form|floor.

2.2 Guide Rails

Gdide rails shall conform to the requirements of
parag. 2.2.1 through 2.2.7. Where tee rails are provided,
they| shall also conform to the requirements of
parag. 2.2.8 and 2.2.9. Rail joints shall be designed to
maintain the accuracy of the rail alignment and to with-
stand the stress and deflection limitations stipulated.in
para|2.2.4.

2.p.1 Material. Guide rails, guide-rail brackets, rail
clips{ fishplates, and their fastenings shall’bé.of steel or
other) metals conforming to the requirements’of para. 2.2.
Whefe steel may present an accident hazard, as in chemi-
cal of explosive plants, guide rails shall be permitted
to bg of selected wood or other suitable nonmetallic
materials.

2.2.2 Requirements for,Steel, Where Used

2.2.2.1 Railsbrackets, fishplates, and rail clips
shall[be made of gpen-hearth steel or its equivalent hav-
ing aftensile strength of not less than 380 MPa (55,000 psi)
and Qaving af€longation of not less than 22% in a length
of 50| mm.(2\n.).

2.22.2 Bolts shall conform to ASTM A307.

2.2.4.2 Brackets, Fastenings, and Suppdrts. The
guide-rail brackets, their fastenings and.-suppprts, such
as building beams and walls, shall be capable of resisting
the horizontal forces imposed by rated load
deflection to the point of supportnot in exces
(0.125 in.).

2.2.5 Guide-Rail Surfaces. Guide-rail surflaces used
for guiding a platform.‘er\counterweight shal| be suffi-
ciently smooth andrue to operate properly| with the
guiding membersi Those surfaces that the platform or
counterweight saféties engage shall be smooth and true
within the tolérances required to ensure proper safety
applicatien without excessive retardation or [excessive
out-of-level platform floor conditions resultir|g.

2.2.6 Overall Length of Guide Rails. The platform
and’counterweight guide rails shall extend 3t the top
ahd bottom to prevent the guiding members frpm disen-
gaging from the guide rails if either the platform or
counterweight reaches its extreme limit of trgvel.

2.2.7 Design and Strength of Brackets and
Supports’ The building construction forming the sup-
ports for the guide rails, and the guide-rail| brackets,
shall be designed to safely withstand the application of

withstand the forces specified in para. 2.2.4.2
deflection limits specified.

Where necessary, the building constructio
reinforced to provide adequate support for
rails.

shall be
the guide

2.2.8 Bracket Fastenings. Guide-rail bradkets shall
be secured to their supporting structure by [means of
bolts or rivets, or by welding. Fastening bolt3 and bolt
holes in brackets and their supporting beams phall con-
form to the requirements of para. 2.2.9. Weldihg, where

2.2.2.3 Rivets shall conform to ASTM A502.

2.2.3 Requirements for Metals Other Than Steel.
Metals other than steel shall be permitted to be used
provided the factor of safety is not less than, and the
deflections are not more than, the values specified in
this section, and provided that cast iron is not used.

2.2.4 Stresses and Deflections

2.2.4.1 Guide Rails. For steels conforming to the
requirements of para. 2.2.2, the stresses in a guide rail
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used, shall conform to the requirements of para. 9.1.

2.2.9 Fastening of Guide Rails to Rail Brackets.
Guide rails shall be secured to their brackets by clips,
welds, or bolts. Bolts used for fastening shall be of such
strength as to withstand the forces specified in
paras. 2.2.4.2 and 2.2.7.

2 Runway enclosure walls of brick, terra cotta, and similar materi-
als, used in buildings of steel and concrete construction, are usually
insufficient in strength to form, by themselves, adequate supports
for the guide rails.
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Welding, where used, shall conform to the require-
ments of para. 9.1.

2.3 Driving Means and Sheaves

The driving means shall be one of the following:
(1) winding drum

(b) traction

(c) roped sprocket

(d) chain sprocket

2.3.1.6 Winding drums, traction sheaves, over-
head sheaves, and deflecting sheaves used with suspen-
sion and compensating ropes shall be of metal, shall be
provided with finished grooves for ropes, or shall be
permitted to be lined with nonmetallic groove material,
and have a pitch diameter of not less than 30 times the
diameter of the suspension ropes. Where 8 X 19 steel
rope or 7 X 19 steel aircraft cable is used, the pitch
diameter of the drums and sheaves shall be permitted to

(e) scrgw

(f) rack and pinion

(¢) dirgct-plunger hydraulic

(h) ropled-hydraulic

(i) levgr hydraulic

(j) levgr screw

(k) frickion

Driving means utilizing a combination of two or more
means sHall conform to all applicable requirements of
the respeftive means unless stated otherwise.

2.3.1

2.3.1.1  The factor of safety, based on the static
load (the| rated load plus the weight of the platform,
ropes, counterweights, etc.), to be used in the design
of driving machines and sheaves, including fasteners
transmitfing load, shall be not less than 8 for steel,
bronze, of other metals having an elongation of less than
14% in a(length of 50 mm (2 in.) or 10 for cast iron or
other mefals having an elongation of less than 14% in
a length jof 50 mm (2 in.). Other factors of safety for
specific driving means are further specified in section 8:

2.3.1.2

General Requirements

Set screws or threaded portions located

-in the shear plane of bolts and screws shall not-be used
“to transntit load.

Means [shall be provided to ensure(that there is no

_relative motion between rigidly jdined components
“transmittjng load.

Where |flexible couplings aré used to transmit load,

“means sHall be provided to‘prevent disengagement of

the coupling components-in:the event of failure or exces-
sive motijon in the flexible connection.

A fillet[shall be provided at any point of change in the
diameter of drivifig-mhachine shafts and sheave shafts to
prevent excessive stress concentrations in the shafts.

bereducedto21times thediameterof theTopeorgable.

Where the grooves are used to transmit power, [suffi-
cient traction shall be provided between theyrop¢ and
groove, and in the event of nonmetallic lining failure,
between the rope and the remaining sheave grooye, to
safely stop and hold the platformiwith 125% qf the
rated load.

2.3.2 Hydraulic Driving Machines. Direct-pliinger
hydraulic driving machinés;where used, shall corjfform
to the requirements pf\para. 8.1, except para. $.1.2.
Roped-hydraulic andiehain-hydraulic machines|shall
also conform to the'requirements of para. 8.1 except for
paras. 8.1.1, 8,153 Jand 8.1.4.3.

2.3.3 Screw Machines. Screw machines, where
used, shall.¢onform to para. 8.2.

2.3:4 Friction Machines. Friction machines, where
used,”shall conform to para. 8.3.

2.3.5 Machine Framework and Base. The makhine
framework, base, and fastenings to the buildings where
used, shall be of metal construction, have a facfor of
safety of not less than 5 based on the rated load, and
shall be secured in place with support provided to| limit
their deflections to 6 mm (0.25 in.) maximum in any
direction under rated load. Cast iron shall not be jused.

2.3.6 Guarding of Guiding Members. The guliding
members shall be guarded to prevent accidental coptact.
Any opening necessary in guards for operation|shall
reject a ball 20 mm (0.75 in.) in diameter.

2.3.7 Machinery Beams and Supports

2.3.7.1  All machinery and sheaves shall pe so
supported and secured to prevent any part becaming
loose or displaced. Beams directly supporting mgchin-
ery shall be of steel or reinforced concrete.

Shafts that support drums, sheaves, gears, couplings,
and othe mnmhorc, and which transmit {-nrqno, shall 2.3.7.2 Overhead beams and sheaves shall be
be provided with tight-fitting keys. designed for not less than the total load on overhead
.. . . beams, which shall be assumed to be equal to the weight

2.3.1.3  Friction gearing, clutch mechanisms, or

couplings shall not be used to connect a driving-machine
drum or sheave to the main driving mechanism.

2.3.1.4 Worm gearing having cast iron teeth shall
not be used on the driving machine.

2.3.1.5 Driving-machine chains and sprockets
shall be of steel and shall conform in design and dimen-
sions to the requirements of ASME B29.1.
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of all apparatus resting on the beams plus twice the
maximum load suspended from the beams. The load
resting on the beams shall include the complete weights
of the driving machine, sheaves, controller, etc. The load
suspended from the beams shall include the sum of the
tensions in all ropes suspended from the beams.

2.3.7.3 The driving machine or sheaves, except
idlers or deflecting sheaves with their guards and
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frames, shall not be fastened to the underside of the
supporting beams at the top of the runway.

2.3.7.4 Cast iron in tension shall not be used for
supporting members for sheaves where they are hung
beneath beams.

2.3.8 Guarding of Driving Machines and Suspension
Means. The driving machine and suspension means
shall i -
opening required for operation shall reject a ball 20 mm
(0.75 in.) in diameter. Access shall be provided for
inspgcting and servicing. Any guard(s) required to be
remgved for inspecting and servicing shall be screwed,
locked, or bolted in place.

2{3.9 Indirect-Drive Machines. Indirect-drive ma-
chings, utilizing V-belt drives, tooth drive belts, or drive
chair}s, shall conform to the requirements of paras.2.3.9.1
throygh 2.3.9.3, except that the requirements of para.
2.3.9p shall be permitted to be omitted if a self-locking
drivd meeting the requirements of para. 2.4.3 is pro-
videdl. If multiple belts or chains are provided, they shall
be pieloaded and matched for length in sets.

@17 2.3.9.1 General Requirements. Belt sets shall be
selected on the basis of the manufacturer’s rated break-
ing gtrength and a factor of safety of 10. Chain and
sprogket sets shall be selected on the basis of recommen-
datigns set forth in the Supplementary Informationsec-
tion pf ASME B29.1, using a service factor of.2. Offset
links|in chain are not permitted.

Sprockets in a chain drive set and also.a driven set
shall|be assembled onto a common hub, with teeth cut
in-lirje after assembly to ensure equalload distribution
on all chains. Tooth sheaves fof"a-belt drive shall be
consfructed in a manner to ensure equal load distribu-
tion ¢n each belt in the set.(Load determination for both
the belt and chain sets shall be based on the maximum
statid loading on the-platform, which is the full load in
the pllatform at rest-and at a position in the runway that
creatps the greatest’load, including either the platform
or counterwgight resting on its buffer.

ain drives and belt drives shall be guarded to pro-

tect against accidental contact and to prevent foreign

objecks

2.3.9.2 Monitoring and Brake Location. Each belt
or chain in a set shall be continuously monitored by a
broken belt or chain device that shall function to auto-
matically interrupt power to the machine and apply the
brake if any belt or chain in the set breaks or becomes
excessively slack. The driving machine brake shall be
located on the traction sheave or drum assembly side
of the driving machine so as to be fully effective if the
entire belt set or chain set should break.

ASME International
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2.3.9.3 Replacement of Belts or Chains. If one belt
or chain of a set is worn, stretched, or damaged so as
to require replacement, the entire set shall be replaced.
Sprockets and toothed sheaves shall also be replaced if
worn.

2.4 Driving Machine Brakes

2.4.1 Driving machines, except hydraulic, shall be
equipped with friction brakes directly attached to the
TIVINg means through a contiuous shait, mechanical
coupling, or toothed gearing applied by springs, or by
gravity, and released electrically.

2.4.2 A single ground or short, circuit, @ counter
voltage or a motor-field discharge shall not pfevent the
brake magnet from allowing the ‘brake to set [when the
operating device is placed/in the stop position.

2.4.3 A machinerbrake is not requlired if a
self-locking drive utilizing a lead screw, worny, or other
positive gearing that will stop and hold the| platform
with the rateddoad within 100 mm (4 in.) of ddwn travel
after the paWwer is removed is provided.

2.5 Suspension and Support Means
2.5.1 General Requirements

2.5.1.1 Suspension and support means shall be

one or more of the following:

(a) steel or iron wire rope

(b) steel aircraft cable

(c) chain

(d) hydraulic

(e) rack and pinion

(f) screw

(g) friction machine guides and rollers

(h) lever

Suspension and support means utilizing a|combina-
tion of two or more means shall conform to all gpplicable
requirements of the respective means unlgss stated
otherwise.

2.5.1.2  Steel tapes or welded link chhins shall
not be used as suspension means.

2.5.1.3  Where ropes or chains are used
than two shall be provided.

no fewer

ed .-. D

a p to 230 kg (500 1b),
ropes shall have a minimum diameter of 6 mm (0.25 in.)
and chains shall have a minimum pitch of 12 mm
(0.5 in.). For higher rated loads, ropes shall have a mini-
mum diameter of 10 mm (0.375 in.) and chains shall
have a minimum pitch of 15 mm (0.625 in.).

2.5.2 Factors of Safety. The suspension and support
means shall have a factor of safety of not less than 7
based on the tension or forces exerted on the suspension
and support means when raising the rated load. When
the platform and counterweight are suspended by steel
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ropes and the driving means between the machine and
the counterweight is an endless roller-type chain, the
factor of safety of such chain shall be not less than 8,
based on the rated load. See section 8 for special require-
ments for particular drive systems.

2.5.3 Arc of Contact of Suspension Means on Sheaves
and Sprockets. The arc of contact of a wire rope on a
traction sheave shall be sufficient to produce adequate
traction under all load conditions. The arc of contact of

removable portions cannot be dismantled from within
the platform.

Enclosure linings, decorative panels, light fixtures,
and other apparatus or equipment attached to the enclo-
sure shall be securely fastened and so supported that
they will not loosen or become displaced in ordinary
service, on platform safety application, or on buffer
engagement.

Panels attached to the enclosure for decorative or

a chain ¢n a driving sprocket shall be not less than
140 deg.

2.5.4
ropes of
than one
platform
ble overt

2.5.5| Securing Suspension Ropes to Winding
Drums. [he drum ends of wire ropes shall be secured
on the inside of the drum of winding drum machines
by clamps or by tapered babbitted sockets, or by other
means apjproved by the authority having jurisdiction.

2.5.6

Spare Rope Turns on Winding Drums. All wire
winding drum machines shall have not less
full turn of the rope on the drum when the
pr counterweight has reached its limit of possi-
avel.

Lengthening, Splicing, Repairing, or Replacing
Suspensjon Means. Suspension ropes shall not be
lengthengd or repaired by splicing. Broken or worn sus-
pension dhains shall not be repaired. If one rope or chain
of a set i worn or damaged and requires replacement,
the entirg set of ropes or chains shall be replaced. If a
chain or gprocket is replaced due to wear, all chains and

sprocketq shall be replaced.
2.5.7| Fastening of Rope Suspension Means to
Platform.[ The platform ends of wire ropes“shall be

fastened |n a return loop by properly made individual
tapered Habbitted sockets or properly @attached fittings
as recomfnended by wire rope manffacturers. Clips of
the U-bolt type shall not be uséd., Tapered babbitted
rope sockets and the method of babbitting shall conform
to the requirements of para..9.8.

2.5.8|Guarding. All-suspension means shall be
guarded pgainst accidental contact. Suspension means
that operjate within\a guide or track and travel at the
same speed and\irr'the same direction as the platform
shall be donsidered suitably guarded.

Utllef PuUurposces b}ldli IOt be uIlfdeBIlEL‘l fIUIIl iIlbiL e the
platform by the use of common tools or shall be pdrmit-
ted to be removed from inside the platform When perfo-
rations, exceeding that which would reject a/ball 12 mm
(0.5 in.) in diameter, in the enclosure used for panel
hanging or support have permanent means to prpvent
straight-through passage beyond the running cleafance.

2.6.3 Strength and Deflection of Enclosure W3lls.
The enclosure walls shall‘be ‘designed and installed to
withstand a force of 330 W'(75 Ibf) applied horizoftally
atany point on the walls'of the enclosure without p¢rma-
nent deformatiofor cause the deflection to ejceed
25 mm (1 in.),

2.6.4 Use of Cast Iron. Cast iron shall not befused
in the construction of any load bearing member ¢f the
platfort¥ frame or floor other than for guide shoep and
guide’shoe brackets.

2.6.5 Floor Area. The inside net floor area of lifts
conforming to paras. 2.1.1 through 2.1.3 shall not exceed
1.7 m? (18 ft?). The inside net floor area of lifts conform-
ing to para. 2.1.4 shall not exceed 2.3 m? (25 ft?).

2.6.6 Illumination

2.6.6.1 At the threshold of the floor, with the
landing door open, the minimum illumination shall be
not less than 50 Ix (5 fc).

2.6.6.2
nation on the floor and controls shall be not less
50 Ix (5 fc).

2.6.6.3 An auxiliary illumination source tq
vide general illumination of not less than 2.2 Ix (
on the floor and controls shall be provided.
The auxiliary system shall be automatically actiyated
when normal illumination power fails and shall be fapa-

During operation, the minimum iljumi-
than

pro-
.2 fc)

2.6 Platf

2.6.1 Frame and Floor. The frame shall be of metal
construction and have a factor of safety of not less than
5 based on the rated load. The floor shall be of metal
or wood construction with a nonskid surface.

LRLLINSY

2.6.2 Securing of Enclosures. The enclosure shall
be securely fastened to the floor and so supported that
it cannot loosen or become displaced in ordinary service,
on the application of the platform safety, or on buffer
engagement. The enclosure shall be so constructed that
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ble of maintaining the above illumination intensity for
a period of not less than 4 h and shall use no fewer than
two lamps of approximately equal wattage.

2.6.7 Protection of Platforms Against Fire. For lifts
that penetrate a floor, and when fire-resistive runway
enclosure construction is required by the building code,
the platform enclosure, which includes the walls, top,
and floor, shall be protected against fire. Where the mate-
rials used for the platform enclosure do not have a flame
spread rating less than 75, the platform enclosure shall
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Fig. 2.6.7 Platform Lift Corridor Call Station Pictograph

In Case Of Fire
Do Not Use Lift

be pfotected against fire by one of the following 2.6.8.1 Platforms shall be permitted fo have a
methjods: top provided the top is non-load-bearing angl marked
(a)| covering withrsheet steel a minimum of 0.4 mm  to indicate it cannot sustain a load.
(0.01p4 in.) in thickness or with equally fire-retardant
material.
(b)| painting, with an approved fire-retardant paint 2.7.1 Limitation of Load, Speed, and Travel. The (17)
having aAflame spread rating of not over 75, applied in  rated load shall be not less than 250 kg (550 Ib) nor more

2.7 Capacity, Speed, and Travel

accodanceé with the instructions of the manufacturer. than 475 kg (1,050 Ib). Platforms with a flogr greater
Such'rati = 5 f not less
fied in ASTM ES8. than 340 kg (750 Ib). Platforms with a floor greater than

A pictograph as shown in Fig. 2.6.7 should be posted 1.7 m? (18 ft?) shall have a rated load of not less than
over each platform lift corridor call station. The picto- 475 kg (1,050 Ib). The lift shall be capable of sustaining
graph is 125 mm (5 in.) wide and 200 mm (8 in.) high. and lowering a load as specified in Fig. 9.7. The rated
speed shall not exceed 0.15 m/s (30 ft/min). Travel of
lifts conforming to para. 2.1.1 or 2.1.2 shall not exceed
4250 mm (168 in.). Travel of lifts conforming to
para. 2.1.3 or 2.1.5 shall not exceed 1500 mm (60 in.).

2.6.8 A full passenger enclosure shall not be  Travel of lifts conforming to para. 2.1.4 shall not exceed
permitted. 600 mm (24 in.).

2.6.7.1  Grab rails, operating devices, signal fix-
tures, and audio and visual communication devices and
their housings are not required to conform to para. 2.6.7.

19
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2.7.2 Capacity Plates. A capacity plate stating the
rated load shall be provided by the manufacturer and
fastened in a conspicuous place. The letters and numer-
als used shall be not less than 6 mm (0.25 in.) in height.

2.7.3 Data Plates. A data plate shall be provided
by the manufacturer and securely fastened to the
machine. The plate shall state the rated speed, rated
load, weight of platform, suspension and support

2.8.2 Minimum Factors of Safety and Stresses of
Safety Parts and Rope Connections

2.8.2.1  Parts of safeties, except springs,
safety-rope drums, leading sheaves, and their support-
ing brackets and safety-jaw gibs, shall have a factor of
safety of not less than 3%, based on the ultimate strength
of the material, and the materials used shall have an
elongation of not less than 15% in a length of 50 mm
(2 in.). Forged, cast. or welded parts shall be stress

means, date of manufacture, and manufacturer’s name.
Letters gnd numerals shall be not less than 6 mm
(0.25 in.) [in height.

2.7.4
tened in 4
platform.
less than
internatid

Restriction Sign. A sign shall be securely fas-

conspicuous place at each landing and on the
The sign shall state “No Freight” in letters not
6 mm (0.25 in.) high and shall include the
nal symbol of accessibility.

2.8 Safeties and Speed Governors

All platforms shall be provided with a safety, except
as permifted in para. 2.8.8. The safety shall be actuated
by the action of a speed governor or by the breakage or
slackeninjg of the suspension or support means. Where
actuation| is by a governor, the safety shall be set at a
maximurh speed of 0.4 m/s (75 ft/min). Where actuation
is by breakage or slackening of the suspension or sup-
port meapns, the safety shall be set without delay, atid
independent of the speed governor, if provided.

Safety|parts shall conform to the requirements of
paras. 2.§.2 and 2.8.3. Where hoisting ropes are used,
the appligation of safeties shall conform.to'the require-
ments of [para. 2.8.4.

The application and release of safeties shall conform
to the requirements of paras. 2.8.6 through 2.8.7.

Screw Drive Machines. When screw drive
are used, safeties and speed governors con-
o para. 2.8.1(shall be permitted.

2.8.1
machinesd
forming {

2.8.1.1 The'down speed of the platform shall be
limited, |with) rated load to not exceed 0.9 m/s
(175 ft/mlin)in the event of failure of the driving means.

relieved.

2.8.2.2 Springs shall be permitted,'to be|used
in the operation of platform or counterweight safeties.
Where used, and where partially loaded prior to gafety
operation, the loading on the spring.shall not pr¢duce
a fiber stress exceeding one-half thie elastic limit ¢f the
material. During operation ofithe’ safety, the fiber ptress
shall not exceed 85% of the elastic limit of the material.
Helical springs, where used, shall be in compression.

2.8.2.3 Safetyfrope drums, leading sheaveq, and
their supporting-bfackets and safety-jaw gibs shall be
permitted toevmade of cast iron and other npetals
provided such*parts have a factor of safety of nat less
than 10.

2.:8:2.4 Ropeused asa connection from the s
to_the governor rope, including rope wound o
safety-rope drum, shall be not less than 3 mm (0.135 in.)
in diameter and shall be made of a corrosion-resjstant
metal. The factor of safety of the rope shall be ndt less
than 5. Tiller-rope construction shall not be used.

afety
n the

2.8.2.5 The factors of safety shall be based jupon
the maximum stresses developed in the parts during
the operation of the safety when stopping rated| load
from governor tripping speed.

2.8.2.6 Safety-rope leading-sheave brackets and
other safety operating parts shall not be attached|to or
supported by wood members.

2.8.3 Material and Factor of Safety. Governor fopes,
where provided, shall be of iron, steel, monel thetal,
phosphor bronze, or stainless steel. They shall b¢ of a
regular-lay construction, and not less than § mm
(0.25 in.) in diameter. The factor of safety of govpernor
ropes shall be not less than 5. Tiller-rope constryction

2.8.1.2 The fall of the platform in the event of
failure of the driving nut shall be limited to a distance
not exceeding 12 mm (0.5 in.), by utilizing a safety nut
or other equivalent means.

2.8.1.3 The capability of the alternate safety
devices described in paras. 2.8.1.1 and 2.8.1.2 to function
as required shall be verified by engineering tests as
described in para. 9.6.
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shall not be used.

2.8.4 Type A (Instantaneous) Safeties. On the part-
ing of the hoisting ropes (free-fall), Type A
governor-operated safeties, where provided, shall apply
without appreciable delay, and their application shall
be independent of the speed action of the governor and
of the location of the break in the hoisting ropes (inertia
application), and shall be permitted to be accomplished
by the use of a governor and governor rigging having
a sufficiently high value of inertia to apply the safety
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on free-fall independently of the speed action of the
governor.

2.8.5 Means of Application. Safeties shall be applied
mechanically. Electric, hydraulic, or pneumatic devices
shall not be used to apply the safeties required by sec-
tion 2, nor to hold such safeties in the retracted position.

2.8.6 Level of Platform Floor on Safety Application.
The application of a Type A or Type B safety to stop the

stopping device and before striking an obstruction. A
slack-rope device equipped with a slack-rope switch of
the enclosed manually reset type, which shall cause the
electric power to be removed from the driving machine
motor and brake, if provided, if any hoisting rope
becomes slack, shall be permitted as the lower final
terminal stopping device.

2.9.4 Final terminal stopping device switch con-
tacts shall be directly opened mechanically. Arrange-

platfprimn, With its Tated load centered on each quarter
of the floor symmetrically with relation to the centerline
of the floor, shall not cause the floor to be out of level
more than 30 mm/m (0.375 in./ft) in any direction.

2.B.7 Release. When platform safeties are applied,
no de¢crease in tension in the governor rope nor motion
of the platform in the down direction shall release the
safetiies, but such safeties shall be permitted to be
reledsed by the motion of the platform in the up
direcfion.

2.B.8 Platform Safety Exceptions. Platform safeties
are rfot required for lifts with the following driving
mearjs:

(a)| direct-plunger hydraulic

(b) other drives that do not utilize a flexible suspen-
sion means, provided that the failure of a single drive
component cannot result in the platform overspeeding
or the floor going out of level more than 30 mm/m
(0.37p in./ft) in any direction, and said failure would
caus¢ the platform to stop by application of a.safety
switdh or equivalent means.

2.9 Terminal Stopping Devices

2.9.1 Normal terminal stopping\devices required
by rara. 2.9.2 shall use mecHanically-operated,
magnetically-operated, optical, erstatic-type switches.

Firjal terminal stopping devices required by para. 2.9.3
shall|use only mechanically-operated switches.

Terminal stopping devices that are located on the plat-
form|or in the runway shall be of the enclosed type and
secugely mounted insuch a manner so that horizontal
movement of the-platform shall not affect the operation
of the device:

2]9.27) Except as specified in para. 2.9.7, normal
stopping devices operated by the platform shall be pro-

ments that depend on a spring, or grayity, or a
combination thereof, to open the contacts\shpll not be
used.

2.9.5 The final terminal stopping devicq shall not
control the same controller switches as the nofmal stop-
ping device unless two or more separate and|indepen-
dent switches are providedytwo of which shall be closed
to complete the driving=machine motor-and-prake cir-
cuit in either direction of travel. Where 4 two- or
three-phase alternating-current driving-machine motor
is used, these/switches shall be of the multi-gole type.

The controlyshall be so designed and installed that a
single gréund or short circuit shall be permittpd to pre-
vent either the normal or final stopping devige circuits
from*stopping the platform, but not prevent poth.

2.9.6 Final terminal stopping devices are not
required for direct-plunger or roped hydrauljc driving
machines. Lower final terminal stopping devides are not
required where the limitations of the machine ¢r runway
limit the travel of the platform (e.g., a platfofm at rest
on the bottom terminal landing).

2.9.7 A lower normal terminal stopping device is
not required for direct-plunger driving machines where
the platform rests on a physical stop at the bottpm termi-
nal landing and where the platform floor stops within
a tolerance of 12 mm (0.5 in.) of the lower landfng under
rated loading to zero loading conditions.

2.10 Operating Devices and Control Equipmgnt

2.10.1 Operation. Operation of the lift|{from the
landings and from the platform shall be confrolled by
control switches at all stations, and shall be py means
of the continuous-pressure type. Controlq shall be
1200 mm (48 in.) maximum and 380 mm (15]in.) mini-

vided, and shall be set to stop the platform floor within
a tolerance of 12 mm (0.5 in.) of the landings under
rated loading to zero loading conditions. The normal
stopping devices shall be permitted to also serve as the
upper and lower terminal stopping devices.

2.9.3 Upper and lower final terminal stopping
devices operated by the platform shall be provided to
remove power from the motor and brake if provided,
except as specified in para. 2.9.6. They shall be set to
stop the platform after it travels past the normal terminal

21

mumabove-theplatformfloororfaeitity floor-Or ground
level. Operating devices shall be designed so that both
the “UP” and “DOWN" circuits cannot be operated at
the same time.

2.10.2 Attendant Operation

2.10.2.1  Where applicable, and where approved
by the authority having jurisdiction, the lift shall be
permitted to be attendant operated. The attendant shall
be summoned by means of a clearly labeled
attendant-call device located at each landing.
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2.10.2.2 The attendant shall operate the platform
by means of a continuous-pressure switch so located
that the attendant has full view of the floor area under
the platform and full view of the platform throughout
its travel. A manually reset emergency stop switch shall
also be provided at that location.

2.10.2.3  No controls, other than an emergency
stop switch, shall be provided in the platform.

They shall be conspicuously and permanently marked
“STOP” and indicate the “STOP” and “RUN" positions.
Switches shall be positively opened mechanically and
their opening shall not be solely dependent on springs.

An emergency stop switch shall not be provided on
any landing control, except as required by para. 2.10.2.2.

2.10.7 Slack-Rope and Slack-Chain Devices for
Winding Drum and Roller-Chain-Type Driving Machines.
Winding drum driving machines with rope suspension

2.10.3| Control and Operating Circuit Requirements.
The design and installation of the control and operating
circuits shall conform to the following.

2.10{3.1  Control systems that depend on the
completign or maintenance of an electric circuit shall
notbe usgd for interruption of the power and application
of the mgchine brake at terminal landings, or for stop-
ping the machine when the safety applies.

2.10{3.2  If springs are used to actuate switches,

contactorf, or relays to break the circuit to stop the lift

“at the terfninal landings, they shall be of the restrained
- compresgion type.

shall be provided with a slack-rope device of thé manu-
ally reset type that will remove power from.the motor
and brake if the platform is obstructed in ‘its dgscent
and the suspension ropes slacken. Lifts with roller chain
suspension means shall be provided “ith a slack-chain
device that will remove power from,the motor and prake
if the platform is obstructed ir’its‘descent and th¢ sus-
pension means slacken. This\deVvice is not required to
be of the manually reset typge if the chain sprockefs are
guarded to prevent the chdin from becoming disengaged
from the sprockets.

2.10.8 Release“and Application of Driving-Makchine
Brake. Drivifig-thachine brakes shall not be electrjically

released until power has been applied tq the
2.10{3.3  The failure of any single magnetically  driving-mhachine motor. All power feed lines to the prake
- operated | switch, relay, or contactor to release in the  shall b&opened and the brake shall apply automatjically

~ intended [manner, or the failure of any solid state device

‘to operafe as intended, or the occurrence of a single
accidentall ground or combination of accidental grounds
shall not|permit the lift to start if this failure renders
ineffective any electrical protective device.

2.10.4 Motor Reversal Protection. Where a non-
instantaneous reversible motor is used, a protective cir-
cuit or dgvice shall be provided to prevent the motor
from confinuing in the same direction.if the reversing

whenrany operating device in para. 2.10.1 or 2.10.2 is
in‘the stop position, and when any electrical prot¢ctive
device functions.

2.10.9 Electrical Equipment and Wiring

2.10.9.1  All electrical equipment and wjiring
shall conform to the requirements of NFPA 70.

2.10.9.2  Electrical equipment shall be certified
to the requirements of CAN/CSA-B44.1/ASME A17.5.

control is activated. 2.10.10 Manual Operations. Means shall bd pro- (17)
\ . . vided to permit lift or authorized personnel to rajse or
2'.10.5 Phase Reversal apd Failure Protection. Lifts lower the platform manually in the event of powef fail-
having polyPhase glternatmg current power 81.1pp1y ure, unless standby (emergency) power complying with
shall be grovided with nteans to prevent the starting of para. 2.12 is provided. The means to raise or low¢r the
the lift mptor if the ph@asg'rotation is in the wrong direc- platform shall be capable of moving the platforn to a
tion, or if there is afailure of any phase. landing and of being accessed and operated without
This prptectionshall be considered to be provided if a working directly above the platform.
reversal gf phaseof the incoming polyphase alternating
current powet” will not cause the lift driving-machine 2.11 Emergency Signals 17)

motor to Operate in the wrong direction.

2.10.6 Emergency Stop Switch. An emergency stop
switch shall be provided on the platform and located
in or adjacent to each platform operating panel. When
opened, this switch shall cause the electric power to be
removed from the driving-machine motor and brake if
provided.

Emergency stop switches shall be of the manually
opened and closed type and have red operating handles
or buttons.
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Emergency signals shall comply with 2.11.1 through
2.11.3.

2.11.1  The platform shall be provided with an
audible signaling device, located outside the platform
area adjacent to lift operable from the emergency stop
switch, marked also with “ALARM” or from a separate
switch marked “ALARM” that is located in or adjacent
to each platform operating panel. The switch marked
“ALARM” shall illuminate when actuated. The signal-
ing device shall be audible outside the platform and
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outside the runway. The audible signaling device shall
have a rated sound pressure rating of not less than 70
dBA nor greater than 80 dBA at 3000 mm (120 in.)
and respond without delay after the switch has been
activated.

2.11.2  Where the lift is installed in a location of
a building that is not normally occupied when the site
is in use, the lift shall be provided with a means of two-
way conversation between the platform and a readily

3.1 Runways

3.1.1 Means of Egress. Lifts shall be installed so
that the means of egress is maintained as required by
the authority having jurisdiction.

3.1.2 Clearances. Clearances between the platform
and adjacent surfaces shall be not less than 20 mm
(0.75 in.). At no point in its travel shall the edge of the
platform floor facing the uppermost landing be more

accegsible point outside the runway that is available to
building or emergency personnel (telephone, inter-
com,|etc.).

2.11.3  If the audible signaling device(s), or the
mear)s of two-way conversation, or both, are normally
conngcted to the building power supply, they shall auto-
matigally transfer to a source of standby or emergency
powgr as required by the applicable building code or,
where applicable, Standard for Health Care Facilities
(NFDA 99) after the normal power supply fails. The
powgr source shall be capable of providing for the opera-
tion ¢f the audible signaling device and illumination of
the alarm switch for at least 1 h, and the means of two-
way fonversation for at least 4 h.

2.12| Standby Power

Lifts shall be permitted to have standby power to raise
or lower the lift. Where the standby power is to be used
in ljeu of manual operation complying with
para2.10.10, it shall comply with paras. 2.12.1 through
2.12.3.

2.12.1 Standby Power Source. The lift shallbe pow-
ered by a standby power system from the‘building or
from|a rechargeable battery power system.

2.12.2 Operation. The standby power system shall
be cqpable of cycling the lift undety full load for five
cyclep minimum after building power is removed.

2/12.3 Transfer. The transfer between the normal
and the standby power system shall be automatic.

2.13( Code Data Plate

A Hata plate shall'be provided that indicates the
A18.] Standard to'be used for inspections and tests. The
data [plate shall'be in plain view, securely attached on
the main linesdisconnect or on the controller. The data
plate|shall’be of such material and construction that the
lettes_and figures stamped, etched, cast, or otherwise

than 600 mim (24 in.Jabove a step or tanding as measured
vertically.

3.1.2.1 Headroom clearance where thq platform
is positioned for boarding shall be notless than[2 000 mm
(79 in.) as measured vertically, frorh all poirjts on the
surface of the platform floor.

3.1.2.2 Headroom\¢learance during trpvel shall
be not less than 1 500 mum(60 in.) as measured|vertically
from any point on the:surface of the platform floor.

3.1.2.3 | If(the headroom is less than ? 000 mm
(79 in.) measufed from all points on the platform floor
surface throughout its travel, a caution sigr shall be
provided.*The caution sign shall contain the words
“CAUTION. LOW OVERHEAD” and “SEAT AND
SEATBELT PROVIDED.” The caution sigr] shall be
securely fastened in a conspicuous place. Letters shall
be not less than 6 mm (0.25 in.) high.

3.1.3 Pipes in Runway Vicinity. Pipes donveying
steam, gas, or liquid that, if discharged into thie runway,
would endanger life or health shall not be pgrmitted.

3.1.4 Lower Level Access Ramps and Pits. [Lifts shall
have a retractable platform floor-mounted ramp in
accordance with para. 3.1.4.2, except that lift{ installed
in a dedicated inclined runway enclosure shdll be per-
mitted to have a pit or a floor-mounted ramp in accor-

dance with para. 3.1.4.1.

3.1.4.1 Ramping inclinations for floorfmounted
ramps shall be not greater than
(a) 1in 8 for heights up to 75 mm (3 in.)
(b) 1 in 10 for heights up to 100 mm (4 in.
(c) 1in 12 for heights greater than 100 mn{

3.1.4.2 Retractable ramps shall be autgmatically
actuated and shall remain in their elevated posjtion until

(4 in.)

applied to the face shall remain permanently and readily
legible. The height of the letters and figures shall be not
less than 3 mm (0.125 in.).

3 INCLINED PLATFORM LIFTS®

Section 3 applies to inclined platform lifts installed in
locations other than in or at a private residence for use
by the mobility impaired.

3 See section 6 for the requirements for this equipment installed
in or at a private residence.
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the platform returns to the Tanding. When in use, the
inclination of the ramps shall be not greater than

(a) 11in 4 for heights up to 50 mm (2 in.)

(b) 11in 6 for heights up to 65 mm (2.5 in.)

(c) 1in 8 for heights up to 75 mm (3 in.)

(d) 1 in 10 for heights up to 100 mm (4 in.)

(e) 1in 12 for heights greater than 100 mm (4 in.)

3.1.5 Structural Support. The structure on which
the lift is installed shall be capable of safely supporting
the loads imposed.
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3.1.6 Electrical Equipment and Wiring

3.1.6.1 The installation of electrical equipment
and wiring shall conform to the requirements of
NFPA 70.

3.1.6.2  Electrical equipment shall be certified to
the requirements of CAN/CSA-B44.1/ASME A17.5.

3.2 Guide Rails and Tracks

total deflection at the point of support not in excess of
3 mm (0.125 in.).

3.2.4 Factor of Safety. The factor of safety used in
the design of guide rails shall be not less than 5, based
on the rated load.

3.2.5 Anchoring. The supporting tracks or guide
rails shall be securely anchored to the stairs, floor sur-
face, or sidewall.

3.2.1| Material. Guide rails shall be of metal L.
constructfon. 3.3 Driving Means and Sheaves
3.2.1.1 Requirements for Steel, Where Used. Rails, The driving means shall be one of the follewing:

brackets| fishplates, and rail clips shall be made of
open-hearth steel or its equivalent having a tensile
strength ¢f not less than 380 MPa (55,000 psi) and having
an elonggtion of not less than 22% in a length of 50 mm
(2 in.). Bglts shall conform to ASTM A307. Rivets shall
conform fo ASTM A502.

3.2.1.2 Requirements for Metals Other Than Steel.

Metals other than steel shall be permitted to be used
provided| the factor of safety is not less than, and the
deflections are not more than, the values specified in

section 3} and provided that cast iron is not used.

3.2.1.3 Guide-Rail Surfaces. Guide-rail surface
used for guiding a platform or counterweight shall be
sufficiently smooth and true to operate properly with
the guiding members. Those surfaces that the platform
or countdgrweight safeties engage shall be smooth and
true within the tolerances required to ensure proper
safety application without excessive retardation or
excessive| out-of-level platform conditions restlting.

3.2.2
run of gy

Location. The top and bottom ends of each
ide rails shall be so located in~relation to the
extreme positions of travel of the platform that the plat-
form guigling members cannot travel beyond the ends
of the gufde rails.

3.2.3
Their Bra

Stresses and Deflections of Guide Rails and
ckets

3.2.3.1 Guide Rails. For steels conforming to
para. 3.2]1.1, the<Stresses in a guide rail or in the rail
and its reinforcéement, due to the horizontal forces
imposed jon_the rail during loading, unloading, or run-
ning, calculated without impact, shall not exceed

(a) winding drum
(b) traction

(c) roped sprocket
(d) chain sprocket
(e) screw

(f) rack and pinion
(g) direct-plunger Hydraulic
(h) roped-hydraulie
(i) lever hydraulic
(j) lever sctew

(k) frictien

3.3.0, General Requirements

3.3.1.1 The factor of safety, based on the ptatic
load (the rated load plus the weight of the platform,
ropes, counterweights, etc.), to be used in the design
of driving machines and sheaves including fasteners
transmitting load, shall be not less than 8 for pteel,
bronze, or other metals having an elongation of af least
14% in a length of 50 mm (2 in.) or 10 for cast irpn or
other metals having an elongation of less than 14% in
a length of 50 mm (2 in.). Other factors of safefy for
specific driving means are further specified in sectfon 8.

3.3.1.2  Set screws or threaded portions located
in the shear plane of bolts and screws shall not be{used
to transmit load.

Means shall be provided to ensure that there
relative motion between rigidly joined compo
transmitting load.

Where flexible couplings are used to transmit
means shall be provided to prevent disengagems
the coupling components in the event of failure or ¢

is no
hents

load,
nt of
XCes-

100 MPa (15,000 psi), and the deflection shall not exceed
6 mm (0.25 in.).

Where steels of greater strength than those specified
in para. 3.2.1.1 are used, the stresses specified shall be
permitted to be increased proportionately based on the
ratio of the ultimate strengths.

3.2.3.2 Brackets, Fastenings, and Supports. The
guide-rail brackets, their fastenings and supports, such
as building beams and walls, shall be capable of resisting
the horizontal forces imposed by the rated load with a

Provided by IHS Markit under license with ASME
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sive motion in the flexible connection.

A fillet shall be provided at any point of change in the
diameter of driving-machine shafts and sheave shafts to
prevent excessive stress concentrations in the shafts.

Shafts that support drums, sheaves, gears, couplings,
and other members, and that transmit torque, shall be
provided with tight-fitting keys.

3.3.1.3  Friction gearing, clutch mechanisms, or
couplings shall not be used to connect a driving machine
drum or sheave to the main driving mechanism.
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3.3.1.4 Worm gearing having cast iron teeth shall
not be used on the driving machine.

3.3.1.5 Driving-machine chains and sprockets
shall be of steel and shall conform in design and dimen-
sions to the requirements of ASME B29.1.

3.3.1.6 Winding drums, traction sheaves, over-
head sheaves, and deflecting sheaves used with suspen-
51on and compensatmg ropes shall be of metal, be

be refluced to 21 times the diameter of the rope or cable.

Where the grooves are used to transmit power, suffi-
cient|traction shall be provided between the rope and
grooye, and in the event of nonmetallic lining failure,
betwpen the rope and the remaining sheave groove, to
safely stop and hold the platform with 125% of the
rated load.

3J3.2 Hydraulic Driving Machines. Direct-plunger
hydrpulic driving machines, where used, shall conform
to the requirements of para. 8.1, except para. 8.1.2.
Roped-hydraulic machines shall also conform to the
requirements of para. 8.1, except for paras. 8.1.1, 8.1.3,

8.14pB, and 8.14.7.
3)3.3 Screw Machines. Screw machines, whete
used) shall conform to para. 8.2.

3.3.4 Friction Machines. Friction machings; where
used) shall conform to para. 8.3.

3.3.5 Location of Power Unit and Alignment and
Guarding of Sheaves and Sprockets."*The power unit
shall|be permitted to be mounted-in the platform or
placgd at a remote location~If.remotely located, all
interyening sheaves and sprockets shall be so placed
that the rope or chain travels in the proper alignment.
All sheaves and sprockets‘shall be enclosed or guarded.

3.3.6 Indirect-Drive Machines. Indirect drive
maclfines, utilizing” V-belt drives, tooth drive belts, or
drive chain$/shall conform to the requirements of
parag. 3.3.6:1 through 3.3.6.3, except that the require-
ments of para. 3.3.6.2 shall be permitted to be omitted
if a

n]F_]nn](ing drive mnnh'ng the rnqniramnnfc of

Sprockets in a chain drive set and also a driven set
shall be assembled onto a common hub, with teeth cut
in-line after assembly to assure equal load distribution
on all chains. Tooth sheaves for a belt drive shall be
constructed in a manner to assure equal load distribu-
tion on each belt in the set. Load determination for both
the belt and chain sets shall be based on the maximum
static loading on the platform, which is the full load in
the platform at rest and at a p0s1t10n in the runway that
platform

or counterwelght restmg on its buffer.

Chain drives and belt drives shall be guard¢d to pro-
tect against accidental contact and, tolprevent foreign
objects from interfering with drives.

3.3.6.2 Monitoring and Brake Location. [Each belt
or chain in a set shall be €ontinuously monitpred by a
broken belt or chain device that shall functioh to auto-
matically interrupt power to the machine and apply
the brake if any beltior chain in set breaks off becomes
excessively slack.JThe driving machine brake shall be
located on thé traction sheave or drum assembly side
of the driging machine so as to be fully effective if the
entire belt set or chain set should break.

3:4“Driving-Machine Brakes

3.4.1 Driving machines, except hydrafilic, shall
be equipped with electrically released spring-applied
brakes directly attached to the driving meanp through
a continuous shaft, mechanical coupling, of toothed
gearing. A single ground or short circuit, a coynter volt-
age, or a motor-field discharge shall not prevent the
brake magnet from allowing the brake to set when the
operating device is placed in the stop position.

3.4.2 A machine brake is not required| if a self-
locking drive utilizing a lead screw, worm,( or other
positive gearing that will stop and hold the| platform
with the rated load within 100 mm (4 in.) of ddwn travel

after the power is removed is provided.

3.5 Suspension and Support Means

3.5.1 General Requirements

para. 3.4.2 is provided. If multiple belts or chains are
provided, they shall be preloaded and matched for
length in sets.

3.3.6.1 General Requirements. Belt sets shall be
selected on the basis of the manufacturer’s rated break-
ing strength and a factor of safety of 10. Chain and
sprocket sets shall be selected on the basis of recommen-
dations set forth in the Supplementary Information sec-
tion of ASME B29.1, using a service factor of 2. Offset
links in chain are not permitted.
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shall be

3.5.t-t—Suspernsionmand support Trean:
one of the following;:

(a) steel or iron wire rope

(b) steel aircraft cable

(c) roller chain

(d) direct-plunger hydraulic

(e) roped-hydraulic

(f) rack and pinion

(g) screw

(h) friction machine guides and rollers
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3.5.1.2  Steel tapes or welded link chains shall
not be used as suspension means.

3.5.1.3 Where wire ropes are used, the diameter
shall not be less than 6 mm (0.25 in.).

3.5.2 Factors of Safety. The suspension and support
means shall have a factor of safety of not less than 7
based on the tension in the rope, cable, chain, or forces
exerted on the hydraulic cylinder, screw drive, or rack

3.6 Platforms

3.6.1 Frame and Floor. The frame shall be of metal
construction and have a factor of safety of not less than
5 based on the rated load. The floor shall be of metal
or wood construction with a nonskid surface.

3.6.2 Securing of Enclosure. The enclosure shall be
securely fastened to the floor and so supported that it
cannot loosen or become displaced in ordinary service,

and pinidn when raising the rated load. When the plat-
form and counterweight are suspended by steel ropes
and the driving means between the machine and the
counterweight is an endless roller-type chain, the factor
of safety |of such chain shall be not less than 8, based
on the rated load. See section 8 for special requirements
for partiqular drive systems.

3.5.3 Arc of Contact of Suspension Means on Sheaves
and Sprogkets. The arc of contact of a wire rope on a
traction gheave shall be sufficient to produce adequate
traction ynder all load conditions. The arc of contact of
a chain ¢n a driving sprocket shall be not less than
140 deg.

3.5.4
ropes of
than one
platform
ble overt

Spare Rope Turns on Winding Drums. All wire
winding drum machines shall have not less
full turn of the rope on the drum when the
pr counterweight has reached its limit of possi-
avel.

3.5.5| Securing Suspension Ropes to Winding

[he drum ends of wire ropes shall be secured

‘by clampgs on the inside of the drum of winding drum

‘machine
means af]

‘Suspensi

5, by tapered babbitted sockets, or(by other
proved by the authority having jurisdiction.

3.5.6 lengthening, Splicing, Repairing, or Replacing

bn Means. Suspension wirey Topes shall not

‘be lengthlened or repaired by splicing. Broken or worn

ASME International

suspensi
chain of 4
ment, the
If a chain|
and spro

3.5.7

n chains shall not be(repaired. If one rope or
set is worn or damiaged and requires replace-
entire set of ropes-or chains shall be replaced.
or sprocket isteplaced due to wear, all chains
tkets shall.be feplaced.

Fastening of Rope Suspension Means to
Platform.| The) platform ends of wire ropes shall be
fastened |n\a return loop by properly made individual

on the apptiication of the piatform safety, or on puffer
engagement. The platform enclosure shall be sol con-
structed that removable portions cannot be'dismgntled
from within the platform.

Enclosure linings, decorative panels, light fix
and other apparatus or equipment attached to the gnclo-
sure shall be securely fastened and so supported that
they will not loosen or becomé displaced in ordinary
service, on platform safetysapplication, or on Huffer
engagement.

Panels attached to‘the enclosure for decoratiye or
other purposes shall not be unfastened from inside the
platform by thedise of common tools or shall be pgrmit-
ted to be reméved from inside the platform when perfo-
rations, exceeding that which would reject a ball 12 mm
(0.5 in.) in-diameter, in the enclosure used for panel
hanging’or support have permanent means to prpvent
straight-through passage beyond the running cleafance.

3.6.3 Strength and Deflection of Enclosure Wdlls.
The enclosure walls shall be designed and installed to
withstand a force of 330 N (75 Ibf) applied horizoftally
atany point on the walls of the enclosure without p¢rma-
nent deformation nor cause the deflection to exceed
25 mm (1 in.).

3.6.4 Floor Area.
exceed 1.7 m? (18 ft?).

3.6.5 Material. Metals having an elongation less
than 20% in a length of 50 mm (2 in.) shall not be|used
in the construction of any member of the frame or|floor.

ures,

The inside floor area shall not

3.6.6 Glass on Platforms. Glass shall be pernpitted
to be used on platforms subject to the requirements of
paras. 3.6.6.1 through 3.6.6.4.

3.6.6.1 It shall be installed and guarded so
provide adequate protection for passengers in cas

as to
e the

tapered babbitted sockets or properly attached fittings
as recommended by wire rope manufacturers. Clips of
the U-bolt type shall not be used. Tapered babbitted
rope sockets and the method of babbitting shall conform
to the requirements of para. 9.8.

3.5.8 Guarding. All suspension means shall be
guarded against accidental contact. Suspension means
that operate within a guide or track and travel at the
same speed and in the same direction as the platform
shall be considered suitably guarded.
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3.6.6.2 It shall be so mounted in the structure so
that the structure, including the glass in place, shall
withstand the required lift tests without damage.

3.6.6.3  Glass greater than 0.1 m? (1 ft) in area
and abutting panels whose total area is greater than
0.1 m? (1 ft’) shall be laminated glass as defined by
ANSI 797.1 or 16 CFR, Part 1201, Section 1201.2 or be
glass bonded to a nonpolymeric coating, sheeting, or
film backing having a physical integrity to hold the
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fragments when the glass breaks. Glass shall be tested
and conform to the acceptance criteria for laminated
glass as specified in ANSI Z97.1 or 16 CFR, Part 1201,
Section 1201.4. The glass shall be marked as required
by ANSI Z97.1 or 16 CFR, Part 1201, Section 1201.5.

3.6.6.4 Markings as specified in ANSI Z97.1 shall
be on each separate piece of glass, and shall remain
visible after installation.

3.6. . € platform sha
be s¢curely anchored to a truck that supports it. The
trucH shall be retained in a track or on a guide-rail
assemnbly.

3/6.8 Platform Guarding. Platform guarding shall
be irf accordance with para. 3.6.8.1, or in accordance
with|para. 3.6.8.2.

3.6.8.1 Platform With Enclosure. The platform
shall] be equipped with a self-closing door at least
1100 mm (42 in.) high on the sides of access to the
bottgm landing. The door shall be of solid construction
and provided with a combination mechanical lock and
electfic contact and shall only be operable within 50 mm
(2 in]) of the bottom landing. It shall be permitted to
allow the platform to move if the door or gate is in the
closef position, but not locked, provided the device will
stop the platform if the door or gate fails to lock before
the platform has moved more than 50 mm (2 in.) away;
from(the bottom landing.

The platform enclosure walls on the sides not @ised
for afcess or exit shall be of smooth construction’to a
height of 1 100 mm (42 in.) above the platform floor with
no openings, other than those necessary for operation.
Openings necessary for operation shall reject a ball
12 (0.5 in.) in diameter. A grab tail extending the
full Iength of either wall shall be provided at a height
not less than 850 mm (34 in.),er greater than 1 000 mm
(38 i) from the platform floor. The running clearance
betwpen the platform enclostre walls and any adjacent
surfalce shall be not less'than 50 mm (2 in.).

3.6.8.1.1 ("Door-locking devices shall comply
with [para. 2.1, 541"

3.6.8:2\'Platform With Passenger Restraining
Arms{ A-grab rail shall be provided at a height not less
than |850 mm (34 in.) or greater than 1 000 mm (38 in.

from the platform floor.

3.6.8.2.1 The side of the platform adjacent to
the track or guide-rail assembly shall be provided with
a guard of smooth, solid construction and of height
that shall prevent the seated passenger from making
accidental contact with moving suspension or driving
means or moving platform trucks. The guard shall have
no openings other than those necessary for operation.
Such openings shall reject a ball 12 mm (0.5 in.) in
diameter.
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3.6.8.2.2 The nonboarding sides of the plat-
form shall be provided with a guard of smooth, solid
construction and of a height not less than 150 mm (6 in..).

3.6.8.2.3 The sides of the platform used for
boarding shall be provided with retractable metal ramps
of a minimum height of 150 mm (6 in.) measured verti-
cally from the surface of the platform floor, locked in
their guarding positions. At a landing, only the retract-
able ramp serving the landing shall b rable. It shall -
be operable only when the passenger resttaining arm
at the nonboarding end of the platform-~istin fts locked
guarding position. Retractable ramps shall be|mechani-
cally locked and monitored by an electric coptact that :
shall stop the movement of the platform withfin 50 mm
(2 in.) of travel away from the 'landing if the ramps
have failed to rise to their €levated position. Retractable
ramps, in their guarding.position, shall withstgnd, with-
out permanent deformation, a force of 550 N (125 1bf)
applied on any 100 mm (4 in.) by 100 mm (4] in.) area.
This force shall not cause the height of the ramp, at any
point in its length, to be less than 150 mm (6[in.) mea-
sured vertically from the surface of the platfqrm floor.

3.6.8.2.4 The platform shall be provjded with
retractable passenger restraining arms confornjing to the
following;:

(a) The arms shall be located above the pefimeter of
the platform floor at not less than 800 mm (32 in.) or
greater than 1 000 mm (38 in.). Gaps between| the adja-
cent ends of arm sections shall not exceed 100 fnm (4 in.)
when the arms are in their guarding positions.

(b) The arms shall be of smooth construction with all
edges rounded. They shall not be permanently deformed
when a force of 300 N (66 1bf) is applied on pny point
along the length of the arms in any direction. Inladdition,
they shall not be permanently deformed whe¢n a force
of 1000 N (225 Ibf) is applied in the horizontal direction
along the centerline of the platform.

(c) The arms shall be provided in indeperjdent sec-
tions. At landings, the retractable ramp and 4rm at the
boarding end of the platform shall be operpble only
when the arm at the nonboarding end of the platform
is in its locked guarding position.

(d) Each retractable arm shall be mechanicafly locked
and monitored by an electric contact that shall stop the
ithi i) of travel
away from any landing if the arm is not in its locked
guarding position. Means shall be provided to manually
unlock the retractable arms for emergency evacuation
purposes. The unlocking mechanism shall not be readily
accessible to the passenger.

(e) Where the retractable arms are power operated,
control shall be by means of a continuous-pressure
device. The closing speed shall not exceed 0.3 m/s
(1 ft/sec) as measured at the fastest point. The force
necessary to prevent closing of power-operated arms
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shall not exceed 140 N (30 Ibf) as measured from rest
at the midpoint across the arm at the boarding end of
the platform. The arms may operate in the direction
away from an obstruction.

3.6.8.2.5 Means shall be provided to manually
fold the platform and passenger restraining arms. The
platform and passenger restraining arms shall remain
in the folded position after being manually folded.

3.8 Safeties and Speed Governors

All platforms shall be provided with a safety, except
platforms of direct-plunger hydraulic lifts. The safety
shall be actuated by the action of a speed governor
or by the breakage or slackening of the suspension or
support means. Where actuation is by a governor, the
safety shall be set at a maximum speed of 0.4 m/s
(75 ft/min). Where actuation is by breakage or slack-
ening of the suspension or support means, the safety

3.6.9 PbstructionrDevices. —The upward anddowrr=
ward facing edges of the platform floor and the entire
underside shall be equipped with obstruction devices.
The forcefrequired to operate the devices shall not exceed
70 N (15[ Ibf). The obstruction devices shall stop the
platform lift from traveling in the direction of the
obstructi¢pn within a distance of 50 mm (2 in.). The plat-
form lift phall be permitted to operate in the direction
away from the obstruction.

The underside obstruction device shall stop the plat-
form lift pnly when the platform lift is obstructed while
traveling|in the down direction.

3.6.1Q  The lift shall be provided with a folding
seat and geatbelt with a rated load of not less than 115 kg
(250 Ib).

3.7 Cap

3.7.1 Limitations of Capacity, Load, and Speed. The
capacity ghall be one person. The rated load shall be not
less than|250 kg (550 1b) and not greater than 340 kg
(750 1b). Platforms with a floor area greater than 1.4 me
(15 ft?) shall have a rated load of 340 kg (750 1b)- The
lift shall pe capable of sustaining and lowering a' load
as specifipd in Fig. 9.7. The rated speed measured along
the inclirfe shall not exceed 0.15 m/s (30.f{/min).

3.7.2 [Limitation of Angle. No lift shall be installed
to operat¢ on an incline greater than 45 deg as measured
on the mpan.

city, Load, Speed, and Angle of Inclination

Capacity Plate. _A eapacity plate stating the
in pounds shall be furnished by the manufac-

the manuffacturer and securely fastened in a conspicuous
place. The plate shall state the rated speed, rated load,
suspension or support means, date of manufacture, and
manufacturer’s name. Letters and numerals shall be not
less than 6 mm (0.25 in.) in height.

3.7.5 Restriction Sign. A sign shall be provided at
each landing and on the platform and shall be securely
fastened in a conspicuous place. The sign shall state
“No Freight” in letters not less than 6 mm (0.25 in.) high
and shall include the international symbol of
accessibility.

shall be set without delay, and independent of the 3peed
governor, if provided.

Safety parts shall conform to the requirements of
para. 3.8.1. Governor ropes, where provided, shall con-
form to the requirements of para. 3.8(2The applidation
and release of safeties shall conform to the requirements
of para. 3.8.3.

3.8.1 Minimum Factors of Safety and Stresses of
Safety Parts and Rope Connections

3.8.1.1  Part§)of safeties, except sprfings,
safety-rope drumsyleading sheaves, and their sugport-
ing brackets and.safety-jaw gibs, shall have a facfor of
safety of notless than 3%, based on the ultimate str¢ngth
of the material, and the materials used shall haye an
elongation of not less than 15% in a length of 50 mm
(2 in)." Forged, cast, or welded parts shall be gtress
relieved.

3.8.1.2  Springs shall be permitted to be|used

in the operation of platform or counterweight safeties.
Where used, and where partially loaded prior to Jafety
operation, the loading on the spring shall not pr¢duce
a fibre stress exceeding one-half the elastic limit ¢f the
material. During operation of the safety, the fibre ptress
shall not exceed 85% of the elastic limit of the material.
Helical springs, where used, shall be in compresgsion.

3.8.1.3 Safety-rope drums, leading sheaveq, and
their supporting brackets and safety-jaw gibs, shall be
permitted to be made of cast iron and other metals
provided such parts have a factor of safety of not less
than 10.

3.8.1.4 Rope used as a connection from the s
to the governor rope, including rope wound o
safety-rope drum, shall be not less than 3 mm (0.13

afety
h the
5in.)
istant
metal. The factor of safety of the rope shall be not less
than 5. Tiller-rope construction shall not be used.

3.8.1.5 The factors of safety shall be based upon
the maximum stresses developed in the parts during
the operation of the safety when stopping rated load
from governor tripping speed.

3.8.1.6  Safety-rope leading-sheave brackets and
other safety operating parts shall not be attached to or
supported by wood platform members.

B
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3.8.2 Material and Factor of Safety. Governor ropes
shall be of iron, steel, monel metal, phosphor bronze,
or stainless steel. They shall be of a regular-lay construc-
tion, and not less than 6 mm (0.25 in.) in diameter. The
factor of safety of governor ropes shall be not less than
5. Tiller-rope construction shall not be used.

3.8.3 Means of Application. Safeties shall be applied
mechanically. Electric, hydraulic, or pneumatic devices
shall not be used to apply the safeties required by this

3.9.4 Final terminal stopping devices shall be
mechanically operated. The switch contacts shall be
directly opened mechanically. Arrangements that
depend on a spring, or gravity, or a combination thereof
to open the contacts shall not be used.

3.9.5 The final terminal stopping device shall not
control the same controller switches as the normal termi-
nal stopping device unless two or more separate and
independent switches are provided, two of which shall

section, nor to hold such safeties in the retracted

.8.3.1 Level of Platform Floor on Safety
Application. The application of a Type A or Type B
to stop the platform with its rated load centered
on each quarter of the platform floor symmetrically with
relatjon to the centerline of the platform floor, shall not
caus¢ the platform floor to be out of level more than
30 /m (0.375 in./ft) in any direction.

.8.3.2 Release. When platform safeties are
applied, no decrease in tension in the governor rope
nor thotion of the platform in the down direction shall
releage the safeties, but such safeties shall be permitted
to be| released by the motion of the platform in the up
direction.

3.9 Terminal Stopping Devices

3.9.1 Normal terminal stopping devices required
by ppra. 3.9.2 shall be permitted to use mechanjeally

ining platform position.

Teyminal stopping devices that ate located on the plat-
form|or in the runway shall be seeutely mounted in such
a mahner so that horizontal movement of the platform
shall|not affect the operation/of the device.

3/9.2 Normal stopping devices operated by the
rm shall be provided, and shall be set to stop the
platfprm floor_within a tolerance of 12 mm (0.5 in.)
of the landings under rated loading to zero loading

- condjtions:

3|93~ Upper and lower final terminal stopping

be closed to complete the driving{machine
motor-and-brake circuit in either direction |of travel.
Where a two- or three-phase alternating:currerft driving-
machine motor is used, these switthes shall [be of the
multipole type.

The control shall be so designed and installed that a
single ground or short circuit shall be permittef to allow
either, but not prevent both; the normal and final stop-
ping device circuits ffom stopping the platfofm.

3.9.6 Final‘terminal stopping devicegs are not
required for direct’plunger hydraulic driving fnachines.
Lower final'terminal stopping devices are nof required
where theé lithitations of the machine or runway limit
the travel of the platform (e.g., a platform at rpst on the
bottomr'terminal landing).

3.10 Operating Devices and Control Equipmgnt

3.10.1 Operation. Operation of the lift|{from the
landings and from the platform shall be confrolled by
control switches at all stations, and shall be py means
of the continuous-pressure type. Controlg shall be
1200 mm (48 in.) maximum and 380 mm (15}in.) mini-
mum above the platform floor or facility floor pr ground
level. Controls shall be located within forwatd or side
reach of the passenger as defined in ICC/ANS$I A117.1.
Operating devices shall be designed so that| both the
“UP” and “DOWN” circuits cannot be operafed at the
same time.

3.10.2 Attendant Operation

3.10.2.1  Where applicable, and where ppproved
by the authority having jurisdiction, the liff shall be
permitted to be attendant operated. The attenflant shall
be summoned by means of clearly labeled attepndant call
stations placed at each landing.

€5 operated by the piatform statl-be provided to
remove power from the motor and the brake if provided,
except as specified in para. 3.9.6. They shall be set to
stop the platform after it travels past the normal terminal
stopping device and before striking an obstruction. A
slack-rope device equipped with a slack-rope switch of
the enclosed manually reset type that shall cause the
electric power to be removed from the driving machine
motor and brake, if provided, if any hoisting rope
becomes slack, shall be permitted to be used as the lower
final terminal stopping device.

29

3:10:2:2— The atterdant shattoperatethe lift by
means of a continuous-pressure switch located in a con-
trol box on the free end of a detachable, flexible cord
not more than 1500 mm (60 in.) in length. A manually
reset emergency stop switch shall also be provided in
the control box.

3.10.2.3  No controls, other than an emergency
stop switch, shall be provided on the lift.

3.10.2.4 Where the lift operates on a straight
flight of stairs, and where the platform is within sight
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during its entire travel, provisions shall be permitted to
be made for the attendant to operate the lift from the
top or bottom of the stairs. A manual-reset emergency
stop switch shall be provided in each landing control
station.

3.10.3 Control and Operating Circuit Requirements.
The design and installation of the control and operating
circuits shall conform to the following.

An emergency stop switch shall not be provided on
any landing control except as required by para. 3.10.2.

3.10.7 Slack-Rope and Slack-Chain Devices for
Winding Drum and Roller-Chain-Type Driving Machines.
Winding drum driving machines with rope suspension
shall be provided with a slack-rope device of the manu-
ally reset type that will remove power from the motor
and brake if the platform is obstructed in its descent
and the suspension ropes slacken. Lifts with roller chain

3.10{3.1 Control systems that depend on the
completipn or maintenance of an electric circuit shall
notbe usg¢d for interruption of the power and application
of the machine brake at terminal landings or stopping
the machjine when the safety applies.

3.10{3.2  If springs are used to actuate switches,
contactorp, or relays to break the circuit to stop the lift
at the terminal landing, they shall be of the restrained
compression type.

3.10{3.3  The failure of any single magnetically
operated|switch, relay, or contactor to release in the
intended [manner, or the failure of any solid state device
to operate as intended, or the occurrence of a single
accidentall ground or combination of accidental grounds
shall not|permit the lift to start if this failure renders
ineffective any electrical protective device.

3.1044 Motor Reversal Protection. Where a
non-instantaneous reversible motor is used, a protective
circuit or|device shall be provided to prevent the motot
from confinuing in the same direction if the reversing

suspension means shall be provided with a slack-fhain
device, which will remove power from the metoy and
brake if the platform is obstructed in its descent ar{d the
suspension means slacken. This devicelis not required
to be of the manually reset type if the éhain sprockets are
guarded to prevent the chain frombecoming disengaged
from the sprockets.

3.10.8 Release and Application of Driving-Makchine
Brake. Driving-machinebrakes shall not be electrjically
released until power has been applied to the driving-
machine motor. All pewer feed lines to the brake|shall
be opened, andthe brake shall apply automatically
when any operating device in para. 3.10.1 or 3.10.2 is
in the stop.pesition and when any electrical prot¢ctive
device funetions.

3.10.9 Electrical Equipment and Wiring

3.10.9.1  All electrical equipment and wjiring
shall conform to the requirements of NFPA 70.

3.10.9.2  Electrical equipment shall be certified
to the requirements of CAN/CSA-B44.1/ASME A17.5.

control ig| activated.
3.10.10 Manual Operations. Means shall bg pro- (17)
3.10.5 Phase Reversal and Failure Protection. Lifts vided to permit lift or authorized personnel from afposi-
having polyphase alternating current pewer supply tion outside the platform to raise or lower the platform
shall be grovided with means to prevent/ithe starting of manually along the path of travel, unless standby (¢mer-
the lift mptor if the phase rotation is ir'the wrong direc-  gency) power complying with para. 3.12 is provided.
tion, or if| there is a failure of any-phase. This protection  The means to raise or lower the platform shall be capable
shall be cpnsidered to be proyided if a reversal of phase  of moving the platform to a landing.
of the infoming polyphase\alternating current power
will not dause the drivifg-shachine motor to operate in ~ 3.11 Emergency Signal
the wrong direction. If the lift is installed in an area not visible to perspnnel
3.10.6] Emergercy Stop Switch. An emergency stop at all t.imes’ CTICTEENCY signaling devices shall b pro-
; s vided in accordance with the requirements of para. $.11.1
switch shall betlocated within reach of the passenger
whether gitting in a wheelchair or sitting on the folding or 3.11.2.
seat and4ocated1286mm (48— mrax o arnt 5 7% W o § The tiftshatt be provided withramaudible (17)

380 mm (15 in.) minimum above the platform floor.
When opened, this switch shall cause the electric power
to be removed from the driving-machine motor and
brake. Emergency stop switches shall be of the manually
opened and closed type and have red operating handles
or buttons. They shall be conspicuously and perma-
nently marked “STOP” and shall indicate the “STOP”
and “RUN” positions. Switches shall be positively
opened mechanically and their opening shall not be
solely dependent on springs.
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signaling device, located outside the platform area adja-
cent to lift operable from the emergency stop switch,
marked also with “ALARM” or from a separate switch
marked “ALARM” that is located in or adjacent to each
platform operating panel. The switch marked
“ALARM” shall illuminate when actuated. The signal-
ing device shall be audible outside the platform and
outside the runway. The audible signaling device shall
have a rated sound pressure rating of not less than
70 dBA nor greater than 80 dBA at 3000 m (120 in.)
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and respond without delay after the switch has been
activated.

3.11.2  The lift shall be provided with means of
two-way conversation between the platform and a
readily accessible point outside the runway that is avail-
able to emergency personnel (telephone, intercom, etc.).
The means to activate the two-way conversation system
does not have to be provided on the platform.

4.2 Guide Rails and Tracks

The supporting tracks or guide rails shall be securely
anchored to the stairs, floor surface, or sidewall. The
factor of safety used in the design of the guide rails and
tracks shall be not less than 5 based on the rated load.

4.3 Driving Means and Sheaves

The driving means shall be one of the following:
(a) winding drum

3.12[Standby Power

Lifits shall be permitted to have standby power to raise
or loer the lift. Where the standby power is to be used
in l{feu of manual operation complying with
para|3.10.10, it shall comply with 3.12.1 through 3.12.3.

3.12.1 Standby Power Source. The lift shall be pow-
ered by a standby power system from the building or
from|a rechargeable battery power system.

3.12.2 Operation. The standby power system shall
be cdpable of cycling the lift under full load for five
cycles minimum after building power is removed.

3[12.3 Transfer. The transfer between the normal
and the standby power system shall be automatic.

(b) traction

(c) roped sprocket

(d) chain sprocket

(e) screw

(f) rack and pinion

(g) direct-plunger hydraulic
(h) roped-hydraulic

(i) lever hydraulic

(j) lever screw

(k) friction

4.3.1 GeneralRequirements

4.3.11/ The factor of safety used in the|design of
the sprockets and sheaves shall be not less than 5 based
on therated load. See section 8 for special reqpiirements

3.13| Code Data Plate forparticular drive systems.

A ¢ode data plate shall be provided that indicates the 43.1.2 Driving-machine chains and prockets (17)
A18.] Standard to be used for inspections and tests. The 1% gh1] be of steel and shall conform in design afjd dimen-
data plate shall be in plain view, securely attached on® < t5 the requirements of ASME B29.1.

the nhain line disconnect or on the controller. The data
plate|shall be of such material and construction that'the

4.3.1.3 Winding drums, traction sheayes, over-

lettegs and figures stamped, etched, cast, or otherwise head sheaves, and deflecting sheaves used with suspen-
applied to the face shall remain permanently and readily ~ Sion and compensating ropes shall be of metal and be
legible. The height of the letters and figures shall be no ~ provided with finished grooves for ropes of shall be
less fhan 3 mm (0.125 in.). permitted to be lined with nonmetallic groove material,
and have a pitch diameter of not less than 30(times the

4 diameter of the suspension ropes. Where 8 X 19 steel

4 INCLINED STAIRWAY CHAIRHFTS rope or 7 X 19 steel aircraft cable is used, the pitch

Seftion 4 applies to inclined stairway chairlifts
installed in locations other than in or at a private resi-
dencg for use by theymobility impaired.

4.1

4.1.1 Liftsshall be installed so that means of egress
is maintained as required by the authority having
jurisdliction.

Runways

diameter of the drums and sheaves shall be pefmitted to
be reduced to 21 times the diameter of the rop¢ or cable.

Where the grooves are used to transmit poyver, suffi-
cient traction shall be provided between the|rope and
groove, and in the event of nonmetallic linir)g failure,
between the rope and the remaining sheave groove, to
safely stop and hold the chair with 125% of [the rated
load.

4.1.2  The structure on which the equipment is
installed shall be capable of safely supporting the loads
imposed.

4.1.3 The installation of electrical equipment and
wiring shall conform to the requirements of NFPA 70.

4.1.4  Electrical equipment shall be certified to the
requirements of CAN/CSA-B44.1/ASME A17.5.

* See section 7 for the requirements for this equipment installed
in or at a private residence.
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4.3.Z Hydraulic Driving Machines.  Direct-plunger
hydraulic driving machines, where used, shall conform
to the requirements of para. 8.1 except para. 8.1.2.

Roped-hydraulic machines shall also conform to the
requirements of para. 8.1 except for paras. 8.1.1, 8.1.3,
8.1.4.3, and 8.1.4.7.

4.3.3 Screw Machines. Screw machines, where
used, shall conform to para. 8.2.

4.3.4 Friction Machines. Friction machines, where
used, shall conform to para. 8.3.
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4.3.5 Location of Power Unit and Alignment and
Guarding of Sheaves and Sprockets. The power unit
shall be permitted to be mounted on the carriage or
placed at a remote location. If remotely located, all
intervening sheaves and sprockets shall be so placed
that the rope or chain travels in the proper alignment.
All sheaves and sprockets shall be enclosed or guarded.

4.3.6 Indirect-Drive Machines. Indirect-drive ma-
chines, utilizing V-belt drives, tooth drive belts, or drive

mechanical coupling, or toothed gearing of the electri-
cally released spring-applied type shall be provided,
except on lifts with hydraulic driving machines.

4.4.2 A machine brake is not required if a self-
locking drive utilizing a lead screw, worm, or other
positive gearing that will stop and hold the carriage
with the rated load within 100 mm (4 in.) of down travel
after the power is removed is provided.

chains, shall conform to the requirements of paras. 4.3.6.1
through|4.3.6.3, except that the requirements of
para. 4.3.6.2 shall be permitted to be omitted if a
self-locking drive meeting the requirements of para. 4.4.2
is provided. If multiple belts or chains are provided,
they shal] be preloaded and matched for length in sets.

4.3.4.1 General Requirements. Belt sets shall be
selected ¢n the basis of the manufacturer’s rated break-
ing strength and a factor of safety of 10. Chain and
sprocket $ets shall be selected on the basis of recommen-
dations set forth in the Supplementary Information sec-
tion of ASME B29.1, using a service factor of 2. Offset
links in dhain are not permitted.

Sprockets in a chain drive set and also a driven set
shall be gssembled onto a common hub, with teeth cut
in-line affer assembly to assure equal load distribution
on all chhins. Tooth sheaves for a belt drive shall be
constructpd in a manner to assure equal load distribu-
tion on egch belt in the set. Load determination for both
the belt and chain sets shall be based on the maximunt
static loafling on the carriage, which is the full load o
the chair|at rest and at a position in the runway.that
creates the greatest load, including either the_carriage
or countgrweight resting on its buffer.

Chain ¢lrives and belt drives shall be guarded to pro-
tect agaifst accidental contact and to\prevent foreign
objects frpm interfering with drives.

4.3.4.2 Monitoring and Brake Location. Each belt
or chain |n a set shall be continuously monitored by a
broken belt or chain deyice that shall function to auto-
matically|interrupt power to the machine and apply the
brake if gny belt orehain in the set breaks or becomes
excessively slack.lhe driving machine brake shall be
located on the traction sheave or drum assembly side
of the drjving-machine so as to be fully effective if the

4.5 Suspension and Support Means
4.5.1 General Requirements

4.5.1.1 Suspension and support means shall be
one of the following;:
(a) steel or iron wire rope
(b) steel aircraft cable
(c) roller chain
(d) direct-plunger hydraulic
(e) roped-hydraulic
(f) rack and pigion
(g) screw
(h) friction machine guides and rollers

4.5.1.2° Steel tapes or welded link chains|shall
not be.dsed as suspension means. Where wire ropes are
usedj-the diameter shall be not less than 6 mm (0.2p in.).
Where aircraft cable is used, the diameter shall be not
Iéss than 3 mm (0.125 in.).

4.5.2 Factors of Safety. The suspension and support
means shall have a factor of safety of not less than 7
based on the tension in the rope, cable, chain, or forces
exerted on the hydraulic cylinder, screw drive, o1 rack
and pinion when raising the rated load. When the car-
riage and counterweight are suspended by steel fopes
and the driving means between the machine and the
counterweight is an endless roller-type chain, the factor
of safety of such chain shall be not less than 8, based
on the rated load. See section 8 for special requirements
for particular drive systems.

4.5.3 Replacement of Chains and Sprockets. If two
or more chains are used as a suspension or support
means and a worn chain or sprocket is replacefd, all
chains and sprockets shall be replaced.
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4.3.6.3 Replacement of Belts or Chains. If one belt
or chain of a set is worn, stretched, or damaged so as
to require replacement, the entire set shall be replaced.
Sprockets and toothed sheaves shall also be replaced if
worn.

4.4 Driving-Machine Brakes

4.4.1 A driving-machine brake directly attached
to the driving means through a continuous shaft,

32

4.6 Chairs and Seats

Each chair shall have a foot platform and a seat with
a backrest and a seat belt. Each chair shall be equipped
with two hand grips or arms. If the chair stops less than
500 mm (20 in.) beyond the nose of the top landing,
measured horizontally from the center of the seat, a
swivel seat shall be provided. The swivel shall have a
positive locking mechanism, and the seat shall have an
electric contact that shall prevent the operation of the
lift when the seat is not in the operating position.
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4.6.1 Chair Truck and Guides. The chair shall be
securely anchored to a truck that supports it. The truck
shall be restrained in a track or on a guide-rail assembly.

4.6.2 Factors of Safety. The factor of safety used in
the design of the carriage and truck shall be not less
than 5 based on the rated load.

4.6.3 Footrest Obstruction Device. If the footrest is
located so that it is within 150 mm (6 in.) of the step

4.8.1 Minimum Factors of Safety and Stresses of
Safety Parts and Rope Connections

4.8.1.1 Parts of safeties, except springs, safety-
rope drums, leading sheaves, and their supporting
brackets and safety-jaw gibs, shall have a factor of safety
of not less than 3%, based on the ultimate strength of
the material, and the materials used shall have an elon-
gation of not less than 15% in a length of 50 mm (2 in.).
Forged, cast, or welded parts shall be stress relieved.

nosir
to stdp the upward motion of the carriage if it encounters
an object between the footrest and step nosing or riser.
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4.6.4 Footrest Clearance. At no point in its travel
shall[the edge of the footrest facing the upper landing
be mpre than 600 mm (24 in.) above the step or landing
as measured vertically.

4.7

4.y.1 Limitations of Capacity, Load, and Speed. The
capagity shall not exceed two persons. The rated load
shall|be not less than 115 kg (250 1b) for a one-seat lift
and not less than 180 kg (400 1b) for a two-seat lift. The
rated speed shall not exceed 0.2 m/s (40 ft/min).

4.[7.2 Limitation of Angle. No lift shall be installed
to operate on a greater incline than 45 deg as measured
on the mean.

417.3 Capacity Plate. A capacity plate stating the
rated load in pounds shall be furnished by the manufac-
turer|and fastened in a conspicuous place on the dévice.
Letters and numbers shall be not less than 6 mm(0-25 in.)
in height.

4.Y.4 DataPlates. A data plate shall'be provided by
the mjanufacturer and securely fastened\in a conspicuous
place. The plate shall state the rated)speed, rated load,
suspé¢nsion or support means, date' of manufacture, and
mantfacturer’s name. Letters\arid numerals shall be not
less nuhan 6 mm (0.25 in.)-in-height.

Capacity, Speed, and Angle of Inclination

4.8

All carriages shall'be provided with a safety, except
for cprriages ofidirect-plunger hydraulic lifts or other
drivg systemsithat are designed so that the failure of
any single diive component cannot result in the platform
overgpeeding. The safety shall be actuated by the action

bafeties and Speed Governors

4.8.1.2  Springs shall be permitted ‘tq be used
in the operation of carriage or counterweightt safeties.
Where used, and where partially loaded priof to safety
operation, the loading on the spring‘shall nof produce
a fibre stress exceeding one-half‘of the elastic limit of
the material. During operation-of the safety/ the fibre
stress shall not exceed 85% ,of the elastic lirpit of the
material. Helical springs, where used, shall be in
compression.

4.8.1.3 Safety-rope drums, leading shdaves, and
their supportihg brackets and safety-jaw gibg, shall be
permitted _fo )be made of cast iron and othper metals
provided“such parts have a factor of safety df not less
than, 10,

4.8.1.4 Rope used as a connection from|the safety
to. the governor rope, including rope wound on the
safety-rope drum, shall be not less than 3 mm [0.125 in.)
diameter and shall be made of a corrosiontresistant
metal.
The factor of safety of the rope shall be not
5. Tiller-rope construction shall not be used.

4.8.1.5 The factors of safety shall be bgsed upon
the maximum stresses developed in the paifts during
the operation of the safety when stopping rated load
from governor tripping speed.

4.8.1.6  Safety-rope leading-sheave brackets and
other safety operating parts shall not be attaghed to or
supported by wood platform members.

less than

4.8.2 Material and Factor of Safety. Governor ropes
shall be of iron, steel, monel metal, phosphgr bronze,
or stainless steel. They shall be of a regular-lay|construc-
tion, and not less than 6 mm (0.25 in.) in diameter. The
factor of safety of governor ropes shall be nof less than
5. Tiller-rope construction shall not be used.

of a speed goverror or by the breakage or stackening
of the suspension or support means. Where actuation
is by a governor, the safety shall be set at a maximum
speed of 0.4 m/s (75 ft/min). Where actuation is by
breakage of the suspension or support means, the safety
shall be set without delay, and independent of the speed
governor, if provided. Safety parts shall conform to the
requirements of para. 4.8.1. Governor ropes, where pro-
vided, shall conform to the requirements of para. 4.8.2.
The application and release of safeties shall conform to
the requirements of para. 4.8.3.
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4.8.3 Means of Application. Safeties shall be applied
mechanically. Electric, hydraulic, or pneumatic devices
shall not be used to apply the safeties required by this
section, nor to hold such safeties in the retracted
position.

4.8.3.1 Level of Chair on Safety Application. The
application of a Type A or Type B safety to stop the
chair, with its rated load shall not cause the chair to be
out of level more than 30 mm/m (0.375 in./ft) in any
direction.
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4.8.3.2 Release. When carriage safeties are
applied, no decrease in tension in the governor rope nor
motion of the carriage in the down direction shall release
the safeties but such safeties shall be permitted to be
released by the motion of the chair in the up direction.

4.9 Terminal Stopping Devices

4.9.1 Normal terminal stopping devices required
by para. 4.9.2 shall be permitted to use mechanically

4.9.6 Final terminal stopping devices are not
required for direct-plunger hydraulic driving machines.
Lower final terminal stopping devices are not required
where the limitations of the machine or runway limit
the travel of the carriage (e.g., a carriage at rest on the
bottom terminal landing).

4.10 Operating Devices and Control Equipment

4.10.1 from

operated) magnetically operated, optical, or static type
switches.

Final tdrminal stopping devices required by para. 4.9.3
shall us¢ only mechanically operated switches for
determinjng platform position.

Terminpl stopping devices that are located on the car-
riage or if the runway shall be of the enclosed type and
securely mounted in such a manner so that horizontal
movement of the carriage shall not affect the operation
of the deyice.

4.9.2 [ Upper and lower normal terminal stopping
devices operated by the carriage shall be provided, and
shall be get to stop the chair at or near the upper and
lower tefminal landings under rated loading to zero
loading donditions.

4.9.3| Upper and lower final terminal stopping
devices operated by the carriage to remove power from
the motof and the brake shall be provided, except as
specified|in para. 4.9.6. They shall be set to stop the
carriage after it travels past the normal terminal stopz
ping dev]ce and before striking an obstruction.

A slack-rope device equipped with a slack-rope switch
of the eng¢losed manually reset type that shall cause the
electric ppwer to be removed from the driving machine
motor and brake, if any hoisting ropé becomes slack,
shall be permitted to be used as the lower final terminal
stopping |device.

4.9.4| Final terminal stopping devices shall be
mechanigally operated. The switch contacts shall be
directly jopened mechanically. Arrangements that
depend oh a spring, ergravity, or a combination thereof,

to open the contacts\shall not be used.

4.9.5 | The final terminal stopping device shall not
control the samte controller switches as the normal termi-

the upper or lower landing and from the chair’shpll be
controlled by control switches at all stations; and|shall
be by means of the continuous-pressure type. Coptrols
shall be 1 200 mm (48 in.) maximum and'380 mm (15 in.)
minimum above the platform flooy op facility flgor or
ground level. Operating devices‘shall be designed so
that both the “UP” and “DOWN" circuits cannpt be
operated at the same time,

4.10.2 Motor Reversal” Protection. Where a|non-
instantaneous reversible motor is used, a protectivie cir-
cuit or device shall be provided to prevent the mnotor
from continuing,in the same direction if the revdrsing
control is agtivated.

4.10.3\Electrical Equipment and Wiring

4:10.3.1  All electrical equipment and wliring
shall conform to the requirements of NFPA 70.

4.10.3.2  Electrical equipment shall be cerified
to the requirements of CAN/CSA-B44.1/ASME A17.5.

4.10.3.3 The failure of any single magnetjcally
operated switch, relay, or contractor to release ih the
intended manner, or the failure of any solid state device
to operate as intended, or the occurrence of a gingle
accidental ground or combination of accidental grqunds
shall not permit the lift to start if this failure rehders
ineffective any electrical protective device.

4.10.4 Phase Reversal and Failure Protection. (thair-
lifts having polyphase alternating current power syipply
shall be provided with means to prevent the starting of
the motor if the phase rotation is in the wrong direftion,
or if there is a failure of any phase.

This protection shall be considered to be providgd if a
reversal of phase of the incoming polyphase alternating

nal StOPPiIlg devi(.e uIllt’bb WO OI' IIOIC 5epdaratc dlld
independent switches are provided, two of which shall
be closed to complete the driving-machine
motor-and-brake circuit in either direction of travel.
Where a two- or three-phase alternating-current driving-
machine motor is used, these switches shall be of the
multipole type. The control shall be so designed and
installed that a single ground or short circuit shall be
permitted to allow either, but not prevent both, the nor-
mal and final stopping device circuits from stopping the
carriage.
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current power will not cause the driving machine motor
to operate in the wrong direction.

4.10.5 Release and Application of Driving-Machine
Brake. Driving-machine brakes shall not be electrically
released until power has been applied to the driving-
machine motor. All power feed lines to the brake shall
be opened, and the brake shall apply automatically
when any operating device in para. 4.10.1 or 4.10.2 is in
the “STOP” position and when any electrical protective
device functions.
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4.10.6 Control and Operating Circuits. The design
and installation of the control and operating circuits
shall conform to paras. 4.10.6.1 and 4.10.6.2.

4.10.6.1 Control systems that depend on the
completion or maintenance of an electric circuit shall
notbe used for interruption of the power and application
of the driving-machine brake at terminal landings or
stopping the machine when the safety applies.

5.1.1 Guarding

5.1.1.1 The runway shall be guarded at the upper
landing by a door at least 900 mm (36 in.) high of solid
construction and provided with a combination mechani-
cal lock and electric contact. The door shall be permitted
to be opened only if the platform floor is within 50 mm
(2 in.) of that landing.

5.1.1.1.1

1 21141

Door-locking devices shall comply

10762 If Springs are used to actuate SWItCHes,
contgctors, or relays to break the circuit to stop the lift
at the terminal landing, they shall be of the restrained
compression type.

4]10.7 Slack-Rope and Slack-Chain Devices for
Windjing Drum and Roller-Chain-Type Driving Machines.
Winding drum driving machines with rope suspension
shall|be provided with a slack-rope device of the manu-
ally feset type that will remove power from the motor
and prake if the platform is obstructed in its descent
and the suspension ropes slacken. Lifts with roller-chain
suspé¢nsion means shall be provided with a slack-chain
devide that will remove power from the motor and brake
if thq platform is obstructed in its descent and the sus-
pensjon means slacken. This device is not required to
be off the manually reset type if the chain sprockets are
guardled to prevent the chain from becoming disengaged
from|the sprockets.

4.11| Code Data Plate

A ¢ode data plate shall be provided that indicates’the
A18.] Standard to be used for inspections and tests. The
data [plate shall be in plain view, securely-attached on
the main line disconnect or on the controllér. The data
plate|shall be of such material and censtruction that the
lettens and figures stamped, etched,jcast, or otherwise
applied to the face shall remain permanently and readily
legible. The height of the lettérsjand figures shall be not
less than 3 mm (0.125 in,).

5 PBRIVATE RESIDENCE VERTICAL PLATFORM

LIFTS?

Se¢tion Svapplies to vertical platform lifts where

installedin'or at a private residence for use by the mobil-
. ity impaired.

il an,
withpara—1T 1%t

5.1.1.2 A smooth vertical fascia shall be|provided
from the top terminal landing sill andany int¢rmediate
landing sill to the level of the bottom términgl landing
sill. Openings necessary for operation shall reject a ball
12 mm (0.5 in.) diameter. A deviee to stop thq platform
if an object protrudes beyond the platform pdge into
the running clearance shall\be provided if the fascia is
perforated. The devige-used shall be effectiye for the
full width of the platform opening and for the ffull travel
of the platform. The fascia shall be equal to of stronger
than 1.5 mm (0.0598 in.) sheet steel and guard the full
width of thie platform. The surface shall not e perma-
nently deformed when a force of 550 N (1p5 lbf) is
appliedon any 100 mm (4 in.) by 100 mm (4{in.) area.

5.1.1.3 A metal guard at least 150 mn (6 in.) in
height and extending the full width of the platform shall
be installed on the lower landing side of the| platform
to prevent a wheelchair from rolling off the [platform.
The guard shall be automatically actuated by the move-
ment of the platform away from the lower landing, and
it shall remain in the elevated position until th¢ platform
returns to the lower landing.

5.1.1.4 The guard shall be operated with positive
cam action or provided with an electric contact that shall
stop the platform if the guard is not fully elevdted when
the platform has traveled 150 mm (6 in.) away from the
lower landing.

5.1.1.,5 The guard shall withstand, without per-
manent deformation, a force of 550 N (125 Ibf) applied
on any 100 mm (4 in.) by 100 mm (4 in.) area. [[his force
shall not cause the height of the ramp, at any goint in its
length, to be less than 150 mm (6 in.) measured|vertically
from the surface of the platform floor.

5.1.1.6  The sides of the platform noff used for

5.1 Runways

Runways shall be installed in accordance with
para.2.1.1,2.1.2,2.1.3, or 5.1.1. Runway construction for
lifts that penetrate a floor must comply with para. 2.1.1
and with the building code. Only lifts installed in confor-
mance with para. 2.1.1 shall serve more than two
landings.

® See section 2 for the requirements for this equipment installed
in locations other than in or at a private residence.

35

entrance or exit shall be guarded to a height of at least
900 mm (36 in.) by smooth construction with no open-
ings, other than those necessary for the operation of the
lift. Those openings necessary for operation shall reject
a ball 12 mm (0.5 in.) in diameter.

5.1.1.7  The underside of the platform shall be
guarded in accordance with the requirements of
para. 51.1.7.1, 5.1.1.7.2, or 5.1.1.7.3.

5.1.1.7.1 Theunderside of the platform shall be
equipped with a device that, if the platform is obstructed
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anywhere on its underside in its downward travel, shall
cause electric power to be removed from the driving
machine motor and brake, if provided, and cause the
platform to stop its downward motion within 50 mm
(2 in.). The stroke of the device shall not be less than
the stopping distance of the platform. The force required
to operate the device shall not exceed 70 N (15 Ibf).
The lift shall be permitted to operate away from the
obstruction. Downward motion shall be permitted to

5.1.3 Lower Level Access Ramps. A retractable ramp
shall be permitted to be mounted on the platform floor,
and the incline of the ramp shall be not greater than

(a) 1in 4 for heights up to 50 mm (2 in.)

(b) 1 in 6 for heights up to 65 mm (2.5 in.)

(c) 11in 8 for heights up to 75 mm (3 in.)

(d) 1 in 10 for heights up to 100 mm (4 in.)

(e) 1in 12 for heights greater than 100 mm (4 in.)

The ramp shall extend the full width of the platform

resume when the obstruction 1s removed. When the
installatign conforms to the requirements of para. 2.1.1
or 2.1.2, the sensing device on the underside of the plat-
form is not required.

5.1.1.7.2  The underside of the platform shall
be equipped with a bellows or similar device that shall
not be p¢rmanently deformed when a force of 550 N
(125 1bf) fis applied on any 100 mm (4 in.) by 100 mm
(4 in.) arg¢a. Deflection of the bellows due to a force of
330 N (7§ 1bf) applied on any 100 mm (4 in.) by 100 mm
(4 in.) arep shall not exceed 75 mm (3 in.) or the distance
to contact an internal moving component other than the
bellows support mechanism, whichever is less. Deflec-
tion shall be measured with the platform at the upper-
most landling.

(a) The¢ upper attachment point of the bellows shall
be permitted to be inset from the outer edge of the
platform [provided that the exposed area of the under-
side of the platform is equipped with a device that con-
forms to para. 5.1.1.7.1.

(b) Defflection greater than that allowed,by
para. 5.111.7.2 shall be permitted, provided(that any
additionpl deflection actuates a sensing device that
causes the electric power to be removed fremthe driving
machine motor and brake, if provided, and causes the
platform |to stop its downward motion within 50 mm
(2 in.). Dgwnward motion shall-be permitted to resume
when thg bellows is returned-to-its normal condition.

5.1.1.7.3 A force sensitive safety surface shall
be provided covering the entire floor area directly under
the movihg platfofm*plus 75 mm (3 in.) beyond any
exposed platform edge. The device shall prevent down-
ward motion/of‘the platform when activated by a force
not to ejceed 70 N (15 Ibf) applied anywhere on its

tloor. It shall be permitted to be actuated by the mhove-
ment of the platform away from the lower landing and
it shall remain retracted while the platforms.away|from
the lower landing. The ramp shall be permitted t¢ also
be used as the guard specified in para. 5.1.1.3.

The ramp shall be operated by a positive mechanical
action or shall be provided with an electric contaqt that
will stop the movement of the platform within 150 mm
(6 in.) of the lower landing-ifithe ramp has failed tp rise
to its elevated position.

5.1.4 Electrical Equipment and Wiring

5.1.4.1 The'installation of electrical equip
and wiring shall conform to the requiremern
NFPA 70.

5.1:4.2  Electrical equipment shall be certiffed to
the requirements of CAN/CSA-B44.1/ASME A175.

ment
ts of

5.1.5 Structural Support. The structure on which
the equipment is installed shall be capable of gafely
supporting the loads imposed.

5.1.6 Headroom Clearance. Headroom clea
throughout the range of travel shall be not less
2 000 mm (79 in.) as measured vertically from the
form floor.

Fance
than
plat-

5.2 Guide Rails

Guide rails shall conform to the requirements of
paras. 5.2.1 through 5.2.5. Where standard tee rails are
provided they shall also conform to the requiremehts of
paras. 5.2.6 and 5.2.7. Rail joints shall be designed to
maintain the accuracy of the rail alignment and to with-
stand the stress and deflection limitations stipulated in
para. 5.2.2.

5.2.1 Material. Guide rails, guide-rail bracket, rail
clips, fishplates, and their fastenings shall be of stgel or

surface. The Tt shall be permitted to operate in the
upward direction. Downward motion shall be permitted
to resume when the force is removed.

5.1.1.8 The platform floor-to-sill clearance at the
upper landing shall not exceed 20 mm (0.75 in.).

5.1.2 Pipes in Runway Vicinity. Pipes conveying
steam, gas, or liquids that, if discharged into the runway
of the platform, would endanger life or health shall not
be permitted.
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other metals conforming to the requirements of para. 5.2,
or, where steel may present an accident hazard, as in
chemical or explosive plants, guide rails shall be permit-
ted to be of selected wood or other suitable nonmetalic
materials.

5.2.1.1 Requirements for Steel, Where Used. Rails,
brackets, fishplates, and rail clips shall be made of
open-hearth steel or its equivalent having a tensile
strength of not less than 380 MPa (55,000 psi) and having
an elongation of not less than 22% in a length of
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50 mm (2 in.). Bolts shall conform to ASTM A307. Rivets
shall conform to ASTM A502.

5.2.1.2 Requirements for Metals Other Than Steel.
Metals other than steel shall be permitted to be used
provided the factor of safety is not less than, and the
deflections are not more than, the values specified in
section 5, and provided that cast iron is not used.

5.2.2 Stresses and Deflections

holes in brackets and their supporting beams shall con-
form to the requirements of para. 5.2.7. Welding, where
used, shall conform to the requirements of para. 9.1.

5.2.7 Type of Fastenings. Guide rails shall be
secured to their brackets by clips, welds, or bolts. Bolts
used for fastening shall be of such strength as to with-
stand the forces specified in paras. 5.2.2.2 and 5.2.5.

Welding, where used, shall conform to the require-

f.2.2.1 Guide Rails. For steels conforming to the
requirements of para. 5.2.1.1, the stresses in a guide rail
or infthe rail and its reinforcement, due to the horizontal
forcep imposed on the rail during loading, unloading,
or ruhning, calculated without impact, shall not exceed
100 NIPa (15,000 psi), and the deflection shall not exceed
6 mnh (0.25 in.).

Wihere steels of greater strength than those specified
in pdra. 5.2.1.1 are used, the stresses specified shall be
perniitted to be increased proportionately based on the
ratio|of the ultimate strengths.

b.2.2.2 Brackets, Fastenings, and Supports. The
guide-rail brackets, their fastenings and supports, such
as bulilding beams and walls, shall be capable of resisting
the hprizontal forces imposed by rated load with a total
defleftion at the point of support not in excess of 3 mm
(0.12§ in.).

5.2.3 Guide-Rail Surfaces. Guide-rail surfaces used
for ghiding a platform or counterweight shall be suffi-
ciently smooth and true to operate properly with the
guiding members. Those surfaces that the platform or
counterweight safeties engage shall be smooth and true
within the tolerances required to ensure proper safety
application without excessive retardation or excessive
out-df-level platform conditions resulting.

5.2.4 Overall Length of Guide Rails. The platform
and gounterweight guide tails shall extend at the top
and Qottom to prevent thie guiding members from disen-
gaging from the guide-rails if either the platform or
counterweight reaches its extreme limit of travel.

5(.2.5 Design and Strength of Brackets and
Supports. . The building construction forming the sup-
portd fof-the guide rails, and the guide-rail brackets,
shall[be/designed to safely withstand the application of

ments of para. 9.1

5.3 Driving Means and Sheaves

The driving means shall be one of the follgwing:

(a) winding drum

(b) traction

(c) roped sprocket

(d) chain sprocket

(e) screw

(f) rack and pinion

(¢) direct-plunger hydraulic

(h) roped-hydraulic

(i) levershydraulic

(j) lever‘screw

(k)< friction

Driving means utilizing a combination of twjo or more
means shall conform to all applicable requirements of
the respective means unless stated otherwise

5.3.1 General Requirements

5.3.1.1  The factor of safety, based on [the static
load (the rated load plus the weight of the |platform,
ropes, counterweights, etc.), to be used in the design
of driving machines and sheaves, including|fasteners
transmitting load, shall be not less than 8 [for steel,
bronze, or other metals having an elongation pf at least
14% in a length of 50 mm (2 in.) or 10 for cast iron or
other metals having an elongation of less thgn 14% in
alength of 50 mm (2in.). See section 8 for specigl require-
ments for particular drive systems.

5.3.1.2

in the shear plane of bolts and screws shall n
to transmit load.

Means shall be provided to ensure that there is no

relative motion between rigidly joined cothponents

Set screws or threaded portions located
t be used

the platform or counterweight safety when stopping the
platform and its rated load or the counterweight, and
withstand the forces specified in para. 5.2.2.2 within the
deflection limits specified.

Where necessary, the building construction shall be
reinforced to provide adequate supports for the guide
rails.

5.2.6 Bracket Fastenings. Guide-rail brackets shall
be secured to their supporting structure by means of
bolts or rivets, or by welding. Fastening bolts and bolt

37

trarsmmittingtoad:

Where flexible couplings are used to transmit load,
means shall be provided to prevent disengagement of
the coupling components in the event of failure or exces-
sive motion in the flexible connection.

A fillet shall be provided at any point of change in the
diameter of driving-machine shafts and sheave shafts to
prevent excessive stress concentrations in the shafts.

Shafts that support drums, sheaves, gears, couplings,
and other members, and that transmit torque, shall be
provided with tight-fitting keys.
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5.3.1.3  Friction gearing, clutch mechanisms, or
couplings shall not be used to connect a driving machine
drum or sheave to the main driving mechanism.

5.3.1.4 Worm gearing having cast iron teeth shall
not be used on the driving machine.

5.3.1.5 Driving-machine chains and sprockets
shall be of steel and shall conform in design and dimen-
sions to the requirements of ASME B29.1.

5.3.7.2  Overhead beams and sheaves shall be
designed for not less than the total load on overhead
beams, which shall be assumed to be equal to the weight
of all apparatus resting on the beams plus twice the
maximum load suspended from the beams. The load
resting on the beams shall include the complete weights
of the driving machine, sheaves, controller, etc. The load
suspended from the beams shall include the sum of the
tensions in all ropes suspended from the beams.

5.3.1.6 Winding drums, traction sheaves, over-
head shegves, and deflecting sheaves used with suspen-
sion and compensating ropes shall be of metal, be
provided| with finished grooves for ropes or shall be
permitted to be lined with nonmetallic groove material,
and have|a pitch diameter of not less than 30 times the
diameter|of the suspension ropes. Where 8 X 19 steel
rope or 7 X 19 steel aircraft cable is used, however,
the pitch|diameter of the drums and sheaves shall be
permitted to be reduced to 21 times the diameter of the
rope or chble.

Where [the grooves are used to transmit power, suffi-
cient tragtion shall be provided between the rope and
groove, and in the event of nonmetallic lining failure,
between the rope and the remaining sheave groove, to
safely st¢p and hold the platform with 125% of the
rated loafl.

5.3.2 [Hydraulic Driving Machines. Direct-plunger
hydrauliq driving machines, where used, shall conform
to the requirements of para. 8.1 except para. 8.1.2.

Ropedthydraulic machines shall also conform to the
requiremgnts of para. 8.1 except for paras. 8.1.1,(8:1.3,
8.1.4.3, annd 8.1.4.7.

5.3.3 [Screw Machines. Screw machines, where
used, shdll conform to para. 8.2.

5.3.4 |Friction Machines. Friction.machines, where
used, shdll conform to para. 8.3.

5.3.5 |[Machine Framework and Base. The machine
framewoftk, base, and fasténings to the buildings, where
used, shdll be of metal ‘¢onstruction, have a factor of
safety of [not less than-5 based on the rated load, and
shall be spcured ifvplace with support provided to limit
their deflections\to 6 mm (0.25 in.) maximum in any
direction[undép rated load. Cast iron shall not be used.

5.3.6
members shall be enclosed with a sohd enclosure to
prevent accidental contact. If openings are necessary in
this enclosure for operation, they shall reject a ball 20 mm
(0.75 in.) in diameter.

5.3.7 Machinery Beams and Supports

5.3.7.1  All machinery and sheaves shall be so
supported and secured to prevent any part becoming
loose or displaced. Beams directly supporting machin-
ery shall be of steel or reinforced concrete.
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5.3.7.3  The driving machine or sheaves) ejxcept
idlers or deflecting sheaves with their guards and
frames, shall not be fastened to the undérside gf the
supporting beams at the top of the runway.

5.3.7.4 Cast iron in tension shall not be usg¢d for
supporting members for sheaves ‘Where they are jhung
beneath beams.

5.3.8 Guarding of Driving‘Machines and Suspension
Means. The driving mathine and suspension means
shall be enclosed with'a solid enclosure. Any opgning
required for operation shall reject a ball 20 mm (0.75 in.)
in diameter. Adcess shall be provided by a remgvable
panel for inspécting and servicing. The panel shall be
screwed,locked, or bolted in place.

5.3(9 Indirect-Drive Machines. Indirect-dlrive
machines, utilizing V-belt drives, tooth drive bells, or
dtive chains, shall conform to the requirements of
paras. 5.3.9.1 through 5.3.9.3, except that the require-
ments of para. 5.3.9.2 shall be permitted to be onpitted
if a self-locking drive meeting the requirements of|para.
5.4.3 is provided. If multiple belts or chains are proyjided,
they shall be preloaded and matched for length ir} sets.

5.3.9.1 General Requirements. Belt sets shgll be
selected on the basis of the manufacturer’s rated Qreak-
ing strength and a factor of safety of 10. Chain and
sprocket sets shall be selected on the basis of recommen-
dations set forth in the Supplementary Information sec-
tion of ASME B29.1, using a service factor of 2. (Offset
links in chain are not permitted.
Sprockets in a chain drive set and also a drivdn set
shall be assembled onto a common hub, with tee
in-line after assembly to ensure equal load distril

the belt and chain sets shall be based on the maximum
static loading on the platform, which is the full load in
the platform at rest and at a position in the runway that
creates the greatest load, including either the platform
or counterweight resting on its buffer.

Chain drives and belt drives shall be guarded to pro-
tect against accidental contact and to prevent foreign
objects from interfering with drives.

5.3.9.2 Monitoring and Brake Location. Each belt
or chain in a set shall be continuously monitored by a
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broken belt or chain device that shall function to auto-
matically interrupt power to the machine and apply the
brake if any belt or chain in the set breaks or becomes
excessively slack. The driving machine brake shall be
located on the traction sheave or drum assembly side
of the driving machine so as to be fully effective if the
entire belt set or chain set should break.

5.3.9.3 Replacement of Belts or Chains. If one belt
or chain of a set is worn, stretched, or damaged so as

(0.5 in.). For higher rated loads, ropes shall have a mini-
mum diameter of 10 mm (0.375 in.) and chains shall
have a minimum pitch of 15 mm (0.625 in.).

5.5.2 Factors of Safety. The suspension and support
means shall have a factor of safety of not less than 7
based on the tension or forces exerted on the suspension
means when raising the rated load. When the platform
and counterweight are suspended by steel ropes and
the driving means between the machine and the counter-

to require replacement, the entire set shall be replaced.
Sprogkets and toothed sheaves shall also be replaced if

riving-Machine Brakes

Driving machines, except hydraulic, shall be
equipped with friction brakes directly attached to the
drivihg means through a continuous shaft, mechanical
coupling, or toothed gearing applied by springs, or by
gravity, and released electrically.

54.2 A single ground or short circuit, a counter-
voltage or a motor-field discharge shall not prevent the
brak¢ magnet from allowing the brake to set when the
operating device is placed in the stop position.

5.4.3 A machine brake is not required if a self-
locking drive utilizing a lead screw, worm, or other
positfve gearing that will stop and hold the platform
with [the rated load within 100 mm (4 in.) of down travel
after|the power is removed is provided.

5.5 Suspension and Support Means

5.5.1 General Requirements

5.5.1.1  Suspension and suppertmeans shall be
one ¢r more of the following:

(a)| steel or iron wire rope

(b)| steel aircraft cable

(c)| chain

(d)| hydraulic

(e)|rack and pinién

()| screw

(g)| friction/machine guides and rollers

(h)| lever

Suppefision and support means utilizing a combina-
tion ¢f two or more means shall conform to all applicable

weight is an endless roller-type chain, the faetof of safety
of such chain shall be not less than 8, based.on| the rated
load. See section 8 for special requiremerits for particular
drive means.

5.5.3 Arc of Contact of Suspension Means oh Sheaves
and Sprockets. The arc of contact of a wire fope on a
traction sheave shall be sufficient to produce|adequate
traction under all load eenditions. The arc of fontact of
a chain on a driving sprocket shall be not [less than
140 deg.

5.5.4 Sparé Rope Turns on Winding Drums.| All wire
ropes of winding drum machines shall have not less
than one“full turn of the rope on the drum when the
platform’or counterweight has reached its limift of possi-
ble overtravel.

5.5.5 Securing Suspension Ropes to|(Winding
Drums. The drum ends of wire ropes shall be secured
on the inside of the drum of winding drum [machines
by clamps, tapered babbitted sockets, or by ot
approved by the authority having jurisdiction.

lengthened or repaired by splicing. Broken or
pension chains shall not be repaired. If one ro
of a set is worn or damaged and requires repllacement,
the entire set of ropes or chains shall be replaced. If a
chain or sprocket is replaced due to wear, all chains and
sprockets shall be replaced.

5.5.7 Fastening of Rope Suspension Means to
Platform. The platform ends of wire ropeg shall be
fastened in a return loop by properly made individual
tapered babbitted sockets or properly attachgd fittings
as recommended by wire rope manufacturerg.
the U-bolt type shall not be used. Tapered
rope sockets and the method of habhitting shalll conform

requirements of the respective means unless stated
otherwise.

5.5.1.2  Steel tapes or welded link chains shall
not be used as suspension means.

5.5.1.3 Where ropes or chains are used, no fewer
than two shall be provided.

5.5.1.4 For rated loads up to 230 kg (500 Ilb),
ropes shall have a minimum diameter of 6 mm (0.25 in.)
and chains shall have a minimum pitch of 12 mm

to the requirements of para. 9.8.

5.5.8 Guarding. All suspension means shall be
guarded against accidental contact. Suspension means
that operate within a guide or track and travel at the
same speed and in the same direction as the platform
shall be considered suitably guarded.

5.6 Platforms

5.6.1 Frame and Floor. The frame shall be of metal
construction and have a factor of safety of not less than
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5 based on the rated load. The floor shall be of metal
or wood construction with a nonskid surface.

5.6.2 Securing of Enclosures. The enclosure shall
be securely fastened to the floor and so supported that
it cannot loosen or become displaced in ordinary service,
on the application of the platform safety, or on buffer
engagement.

The platform enclosure shall be so constructed that

5.7.3 Data Plates. A data plate shall be provided
by the manufacturer and securely fastened to the
machine. The plate shall state the rated speed, rated
load, weight of platform, suspension and support
means, date of manufacture, and manufacturer’s name.
Letters and numerals shall be not less than 6 mm
(0.25 in.) in height.

5.8 Safeties and Speed Governors

removabl pnrh'nnc. cannot be dismantled from within
the platfdrm. Enclosure linings, decorative panels, light
fixtures, and other apparatus or equipment attached to
the enclgsure shall be securely fastened and so sup-
ported thiat they will not loosen or become displaced in
ordinary [service, on platform safety application, or on
buffer enpagement.

Panels|attached to the enclosure for decorative or
other pugposes shall not be unfastened from inside the
platform py the use of common tools or shall be permit-
ted to be femoved from inside the platform when perfo-
rations, exceeding that which would reject a ball 12 mm
(0.5 in.) In diameter, in the enclosure used for panel
hanging pr support have permanent means to prevent
straight-through passage beyond the running clearance.

5.6.3 |Strength and Deflection of Enclosure Walls.
The enclgsure walls shall be designed and installed to
withstandl a force of 330 N (75 Ibf) applied horizontally
at any pojnt on the walls of the enclosure without perma-
nent defprmation nor cause the deflection to exceed
25 mm (1 in.).

5.6.4 |Use of Cast Iron. Cast iron shall not be(used
in the copstruction of any load-bearing memben of the
platform [frame or floor other than for guide shoes and
guide-sh¢e brackets.

5.6.5
exceed 1.

Floor Size. The inside netflgor area shall not
7 m? (18 ft?).

5.6.6 [Illumination. The{minimum illumination at
the landing edge of the flodrwith the landing door open
shall be not less than 504X (5 fc).

5.7 Capdcity, Speed, and Travel

5.7.1 |Limitation of Load, Speed, and Travel. The
rated loagl shall be not less than 200 kg (450 Ib) nor more

yavis Plai.fuuua stratt-be Pu)vided with= bclft"ty,
as permitted by para. 5.8.8. The safety shall be actpated
by the action of a speed governor or by the breakdge or
slackening of the suspension or support means. Where
actuation is by a governor, the safety, shall be se} at a
maximum speed of 0.4 m/s (75 ft/min)-Where actyation
isby breakage or slackening of the sispension or support
means, the safety shall be set witheut delay and indgpen-
dent of the speed governetyif provided. When gcrew
drive machines are usedy,safeties and speed governors
conforming to para. 5.8.1 shall be permitted. Safety[parts
shall conform to the requirements of para. 5.8.2. Gover-
nor ropes, whereprovided, shall conform to the require-
ments of paral 5.8.3. Where hoisting ropes are usefl, the
application'of safeties shall conform to the requiremments
of para. 5:8:4. The application and release of safetieq shall
conformto the requirements of paras. 5.8.5 through|5.8.7.

xcept

5.8.1 Screw Drive Alternate Safety. The plafform
safety and governor shall be permitted to be omitted if
another safety device is provided to either limjt the
down speed of the platform with rated load tp not
exceed 0.9 m/s (175 ft/min) in the event of failyre of
the driving means or to limit the fall of the platfoym in
the event of failure of the driving nut to a distande not
exceeding 12 mm (0.5 in.), by utilizing a safety rjut or
other equivalent means.

The capability of the alternate safety devices to
tion as required shall be verified by engineering
as described in para. 9.6.

func-
tests

5.8.2 Minimum Factors of Safety and Stresses of
Safety Parts and Rope Connections

5.8.2.1 Parts of safeties, except springs, safety-
rope drums, leading sheaves, and their suppopting
brackets and safety-jaw gibs, shall have a factor of gafety
of not less than 3%, based on the ultimate strength of
the material, and the materials used shall have anlelon-

than 340 kg (750 1b). Platforms with floor area greater
than 1.4 m? (15 ft?) shall have a rated load of not less
than 340 kg (750 1b). The lift shall be capable of sustaining
and lowering a load as specified in Fig. 9.7.

The rated speed shall not exceed 0.15m/s (30 ft/min).
The travel shall not exceed 4 250 mm (168 in.).

5.7.2 Capacity Plates. A capacity plate stating the
rated load shall be provided by the manufacturer and
fastened in a conspicuous place. The letters and numer-
als used shall be not less than 6 mm (0.25 in.) in height.
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gation of not less than 15% in a length of 50 mm (2 in.).
Forged, cast, or welded parts shall be stress relieved.

5.8.2.2  Springs shall be permitted to be used
in the operation of platform or counterweight safeties.
Where used, and where partially loaded prior to safety
operation, the loading on the spring shall not produce
a fiber stress exceeding one-half the elastic limit of the
material. During operation of the safety, the fiber stress
shall not exceed 85% of the elastic limit of the material.
Helical springs, where used, shall be in compression.
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5.8.2.3 Safety-rope drums, leading sheaves, and
their supporting brackets and safety-jaw gibs, shall be
permitted to be made of cast iron and other metals
provided such parts have a factor of safety of not less
than 10.

5.8.2.4 Ropeused as a connection from the safety
to the governor rope, including rope wound on the
safety-rope drum, shall be not less than 3 mm (0.125 in.)
in d

than 5. Tiller-rope construction shall not be used.

5.8.2.5  The factors of safety shall be based upon
haximum stresses developed in the parts during
peration of the safety when stopping rated load
governor tripping speed.

5.8.2.6  Safety-rope leading-sheave brackets and
safety operating parts shall not be attached to or
prted by wood platform members.

the 1
the d
from

other
supp|
5.

shall
or st3

B.3 Material and Factor of Safety. Governor ropes
be of iron, steel, monel metal, phosphor bronze,
inless steel. They shall be of a regular-lay construc-
tion, fand not less than 6 mm (0.25 in.) in diameter. The
factoy of safety of governor ropes shall be not less than
5. Tiller-rope construction shall not be used.

5,
overs
safet

8.4 Type A (Instantaneous) Safeties. When
peed occurs, with the hoisting rope intact, such
es shall be actuated by the governor. On the parting
of thle hoisting ropes (free-fall), Type A goyernor-
operated safeties shall apply without appreciable delay,
and their application shall be independent of the speed
action of the governor and of the location of the break
in the hoisting ropes (inertia application), and shall be
pernfitted to be accomplished by-the use of a governor
and governor rigging having_ a ‘sufficiently high value
of ingrtia to apply the safety.on free-fall independently
of the speed action of the~gevernor.

5.8.5 Means of Application. Safeties shall be applied
mechanically. Eleetrie, hydraulic, or pneumatic devices
shall not be usedto apply the safeties required by
sectipn 5, ndr to hold such safeties in the retracted
positjon.

5.8.6 Level of Platform on Safety Application. The

ifmgtgr and shall be made of corrosion-resistant  component cannot result in the platform ove
metal. The factor of safety of the rope shall be not less  or the floor going out of level more thari| 3

18.1-2017

released by the motion of the platform in the up
direction.

5.8.8 Platform Safety Exceptions. Platform safeties
are not required for lifts with the following driving
means:

(a) direct-plunger hydraulic

(b) other drives that do not utilize a flexible suspen-
sion means, provided that the failure of a single drive
i rspeeding
0 mm/m
re would
[ a safety

(0.375 in./ft) in any direction, and said. faily
cause the platform to stop by application o
switch or equivalent means

5.9 Terminal Stopping Devices

5.9.1 Normal terminal stopping devicef
by para. 5.9.2 shall use hechanically operated
cally operated, optical_or static type switche

Final terminal stopping devices required by
shall use only mechanically operated swi
determining platform position. Terminal
devices that ate located on the platform or in th
shall beof the enclosed type and securely m
such@ananner so that horizontal movement o
form shall not affect the operation of the dev]

5.9.2  Except as specified in para. 5.9.
stopping devices operated by the platform sh:
vided, and shall be set to stop the platform flq
a tolerance of 12 mm (0.5 in.) of the landin
rated loading to zero loading conditions. TH
stopping devices shall be permitted to also se
upper and lower normal terminal stopping di

5.9.3 Upper and lower final terminal
devices operated by the platform shall be pr|
remove power from the motor and the brake, if provided,
except as specified in para. 5.9.6. They shall|be set to
stop the platform after it travels past the normall terminal
stopping device and before striking an obstruction. A
slack-rope device equipped with a slack-rope[switch of
the enclosed manually reset type, which shall|cause the
electric power to be removed from the driving machine
motor and brake if any hoisting rope becorhes slack,
shall be permitted to be used as the lower fina| terminal
stopping device.

required
magneti-
para. 5.9.3
tches for
stopping
erunway
bunted in
f the plat-
ice.

¥, normal
11 be pro-
or within
gs under
e normal
rve as the
levices.

stopping
bvided to

application of a Type A or Type B safety to stop the
platform, with its rated load centered on each quarter
of the platform floor symmetrically with relation to the
centerline of the platform floor, shall not cause the plat-
form to be out of level more than 30 mm/m (0.375 in./
ft) in any direction.

5.8.7 Release. When platform safeties are applied,
: no decrease in tension in the governor rope nor motion
= of the platform in the down direction shall release the
- safeties, but such safeties shall be permitted to be
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5.9.4 Final terminal stopping devices shall be
mechanically operated. The switch contacts shall be
directly opened mechanically. Arrangements that
depend on a spring or gravity, or a combination thereof,
to open the contacts shall not be used.

5.9.5 The final terminal stopping device shall not
control the same controller switches as the normal termi-
nal stopping devices unless two or more separate and
independent switches are provided, two of which shall
be closed to complete the driving-machine
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motor-and-brake circuit in either direction of travel.
Where a two-or three-phase alternating-current driving-
machine motor is used, these switches shall be of the
multipole type.

The control shall be so designed and installed that a
single ground or short circuit shall be permitted to allow
either, but not prevent, both the normal and final stop-
ping device circuits from stopping the platform.

5.9.6 _ Final terminal stopping devices are not

5.10.3.2  If springs are used to actuate switches,
contactors, or relays to break the circuit to stop the lift
at the terminal landings, they shall be of the restrained
compression type.

5.10.3.3  The failure of any single magnetically
operated switch, relay, or contactor to release in the
intended manner, or the failure of any solid state device
to operate as intended, or the occurrence of a single

required for direct-plunger hydraulic driving machines.
Lower finjal terminal stopping devices are not required
where the limitations of the machine or runway limit
the trave] of the platform (e.g., a platform at rest on the
bottom t¢rminal landing).

5.9.7 | A lower normal terminal stopping device is
not requifted for direct-plunger driving machines where
the platfgrm rests on a physical stop at the bottom termi-
nal landihg and where the platform floor stops within
a tolerande of 12 mm (0.5 in.) of the lower landing under
rated loafling to zero loading conditions.

5.10 Operating Devices and Control Equipment

5.10.1 Operation. Operation of the lift from the
landings jand from the platform shall be controlled by
control syvitches at all stations, and shall be by means
of the cqntinuous-pressure type. Controls shall be
1200 mn} (48 in.) maximum and 380 mm (15 in.) mini-
mum abgve the platform floor or facility floor or ground
level. Opprating devices shall be designed so that both
the “UP”|and “DOWN" circuits cannot be operated at
the same|time.

5.10.2 Attendant Operation. Attendant operation
shall be permitted to be provided. Where provided, it
shall conform to the requirements of paras 5.10.2.1 and
5.10.2.2.

5.10j2.1 The attendant\shall operate the lift by
means of a continuous-pressitte control located at the
lower lanjding. It shall be’so located that the attendant
has full view of the fldor)area under the lift. A manually
reset emgrgency stop switch shall also be provided at
that locatfion.

2:2 -/ No controls, other than an emergency

5.10.3 Control and Operating Circuit Requirements.
The design and installation of the control and operating
circuits shall conform to the requirements of
paras. 5.10.3.1 through 5.10.3.3.

5.10.3.1 Control systems that depend on the
completion or maintenance of an electric circuit shall
notbe used for interruption of the power and application
of the machine brake at terminal landings or for stopping
the machine when the safety applies.

accidental grnnnr‘] orcombination of accidental grnunds

shall not permit the lift to start if this failure”rehders
ineffective any electrical protective device.

5.10.4 Motor Reversal Protection. N\Where a[non-
instantaneous reversible motor is used;a protectiye cir-
cuit or device shall be provided ¢o_prevent the mnotor
from continuing in the same direction if the revdrsing
control is activated.

5.10.5 Phase Reversal-and Failure Protection. | Lifts
having polyphase alternating-current power sypply
shall be provided#yith' means to prevent the starting of
the lift motor if thephase rotation is in the wrong direc-
tion, or if thefe/is a failure of any phase. This protgction
shall be considered to be provided if a reversal of phase
of the incoming polyphase alternating-current gower
will nef-cause the driving machine motor to operjte in
the wrong direction.

5.10.6 Emergency Stop Switch. An emergency stop
switch shall be provided in the platform, and located
in or adjacent to each platform operating panel. When
opened, this switch shall cause the electric power|to be
removed from the driving-machine motor and brpke.

Emergency stop switches shall be of the marfually
opened and closed type and have red operating handles
or buttons. They shall be conspicuously and p¢rma-
nently marked “STOP” and shall indicate the “S[FOP”
and “RUN” positions. Switches shall be positjively
opened mechanically and their opening shall npt be
solely dependent on springs. An emergency stop spitch
shall not be provided on any landing control excgpt as
required by para. 5.10.2.1.

5.10.7 Slack-Rope and Slack-Chain Devicgs for
Winding Drum and Roller-Chain-Type Driving Machi
Winding drum driving machines with rope suspehsion

2 i T ack evi emanu-
ally reset type that will remove power from the motor
and brake if the platform is obstructed in its descent
and the suspension ropes slacken. Lifts with roller chain
suspension means shall be provided with a slack-chain
device that will remove power from the motor and brake
if the platform is obstructed in its descent and the sus-
pension means slacken. This device is not required to
be of the manually reset type if the chain sprockets are
guarded to prevent the chain from becoming disengaged
from the sprockets.

Uc PIUoviIiUcUu w d
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5.10.8 Release and Application of Driving-Machine
Brake. Driving-machine brakes shall not be electroni-
cally released until power has been applied to the driv-
ing-machine motor. All power feed lines to the brake
shall be opened, and the brake shall apply automatically
when any operating device in para. 5.10.1 or 5.10.2 is in
the “STOP” position and when any electrical protective
device functions.

5.10.9 Electrical Equipment and Wiring

6.1.3 Pipes in Runway Vicinity. Pipes conveying
steam, gas, or liquid that, if discharged into runway,
would endanger life or health, shall not be permitted.

6.1.4 Structural Support. The structure on which
the equipment is installed shall be capable of safely
supporting the loads imposed.

6.1.5 Electrical Equipment and Wiring

6.1.5.1 The installation of electrical equipment

5.10.9.1  All electrical equipment and wiring
conform to the requirements of NFPA 70.

5.10.9.2  Electrical equipment shall be certified
to the requirements of CAN/CSA-B44.1/ASME A17.5.

5/10.10 Manual Operations. Means shall be pro-
vided to permit lift or authorized personnel to raise or
lowet the platform manually in the event of power fail-
ure, inless standby (emergency) power is provided. The
mear)s to raise or lower the platform shall be capable
of bejng accessed and operated without working directly
abovg the platform.

shall

Code Data Plate

ode data plate shall be provided that indicates the
A18.] Standard to be used for inspections and tests. The
data [plate shall be in plain view, securely attached on
the main line disconnect or on the controller. The data
plate|shall be of such material and construction that the
letteys and figures stamped, etched, cast, or othefwise
applied to the face shall remain permanently arid-readily
legible. The height of the letters and figures'shall be not
less fhan 3 mm (0.125 in.).

5.11
A

6 PRIVATE RESIDENCE INCLINED _PLATFORM
LIFTS®

Se¢tion 6 applies to intlined platform lifts where
installed in or at a privateresidence for use by the mobil-
ity irnpaired.

6.1 Runways

6.1.1 Clearances. Clearances between the platform
and pdjacent surfaces shall be not less than 20 mm
(0.75]inyy~At no point in its travel shall the edge of the

and wiring shall conform to the requirements of
NFPA 70.

6.1.5.2  Electrical equipment shall be certified to
the requirements of CAN/CSA-B44.1/ASME|(A17.5.

6.2 Guide Rails and Tracks

6.2.1 Material. Platformiguide rails shall be of metal
construction. Steel construction shall confofm to the
requirements of para.-6.2.1.1. Metals other than steel
shall conform to<the requirements of parg. 6.2.1.2.
Guide-rail surfaces shall conform to the reqfiirements
of para. 6.2/1:3:

6.2.1.1 Requirements for Steel, Where Useéd. Rails,
brackets, fishplates, and rail clips shall b made of
open-hearth steel or its equivalent having|a tensile
strength of not less than 380 MPa (55,000 psi) ahd having
an elongation of not less than 22% in a length [of 50 mm
(2 in.). Bolts shall conform to ASTM A307. Rivets shall
conform to ASTM A502.

6.2.1.2 Requirements for Metals Other Than Steel.
Metals other than steel shall be permitted t¢ be used
provided the factor of safety is not less thar|, and the
deflections are not more than, the values specified in
section 6, and provided that cast iron is not ysed.

6.2.1.3 Guide-Rail Surfaces. Guide-rai| surfaces
used for guiding a platform or counterweight shall be
sufficiently smooth and true to operate properly with
the guiding members. Those surfaces that thq platform
or counterweight safeties engage shall be snjooth and
true within the tolerances required to ensufe proper
safety application without excessive retarglation or
excessive out-of-level platform conditions regulting.

6.2.2 Location. The top and bottom ends of each

run of guide rails shall be so located in relatjon to the

platform Tacing the upper landing be more than 600 mm
(24 in.) above a step or landing as measured vertically.

6.1.2 Pits and Ramps. A pit, floor-mounted ramp,
or retractable platform-mounted ramp shall be pro-
vided. Floor-mounted ramps shall comply to the
requirements of para. 3.1.4.1. Retractable ramps shall
conform to the requirements of para. 6.6.6.

% See section 3 for the requirements for this equipment installed
in locations other than in or at a private residence.
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extreme positions of travel of the piattorm that the plat-
form guiding members cannot travel beyond the ends
of the guide rails.

6.2.3 Stresses and Deflections. The stresses and
deflections in the guide rails and their brackets shall
conform to the requirements of paras. 6.2.3.1 and 6.2.3.2.

6.2.3.1 Guide Rails. For steels conforming to the
requirements of para. 6.2.1, the stresses in a guide rail
or in the rail and its reinforcement, due to the horizontal
forces imposed on the rail during loading, unloading,
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or running, calculated without impact, shall not exceed
100 MPa (15,000 psi) and the deflection shall not exceed
6 mm (0.25 in.).

Where steels of greater strength than those specified
in para. 6.2.1.1 are used, the stresses specified shall be
permitted to be increased proportionately based on the
ratio of the ultimate strengths.

6.2.3.2 Brackets, Fastening, and Supports.

A fillet shall be provided at any point of change in the
diameter of driving-machine shafts and sheave shafts to
prevent excessive stress concentrations in the shafts.

Shafts that support drums, sheaves, gears, couplings,
and other members, and that transmit torque, shall be
provided with tight-fitting keys.

6.3.1.3  Friction gearing, clutch mechanisms, or

guide-rai] bracke heir fastenings and suppa ]

as buildir)jg beams and walls, shall be capable of resisting i ) .

the horizpntal forces imposed with a total deflection at 6.3.1.4  Gearing having cast iron teeth'shall not
the point|of support not in excess of 3 mm (0.125 in.). be used on the driving machine.

6.2.4 [Factor of Safety. The factor of safety used in 6.3.1.5  Driving-machine chains and sprqckets  (17)
the desigh of guide rails shall be not less than 5, based shall be of steel and shall conform indesign and djmen-
on rated load. sions to the requirements of ASME"B29.1.

6.2.5 [Anchoring. The supporting tracks or guide 6.3.1.6 Winding dr}lms, traction sheaves, over-
rails shal] be securely anchored to the stairs, floor sur- head sheaves, and deflecting sheaves shall be of cast
face, or sjdewalls. iron or steel, of a pitchdiameter of not less than 30 fimes

the diameter of the Guspension ropes. Where 8 |x 19
6.3 Driving Means and Sheaves steel rope or 7 X.19 steel aircraft cable is used, the[pitch
The drlvine means shall be one of the followine: diameter of drums and sheaves shall be permitted|to be
(@) witdi & d & reduced to.21 times the diameter of the rope or ¢able.
(Z) :v1r t,mg rum The rope.grooves shall be machined.
radtion

(c) roppd sprocket 6.3.2" Hydraulic Driving Machines. Direct-plyinger

(d) chdin sprocket hydraulic driving machines, where used, shall corjfform

(e) scrdw to the requirements of para. 8.1 except para. 8.1.2

(f) rack and pinion Roped-hydraulic machines shall conform tp the

(g) dirgct-plunger hydraulic requirements of para. 8.1, except for paras. 8.1.1,/8.1.3,

(h) ropled-hydraulic 8.14.3,and 8.1.4.7.

(1:) levar hydraulic 6.3.3 Screw Machines. Screw machines, where

(j) lever screw used, shall conform to para. 8.2.

(k) friction

. 6.3.4 Friction Machines. Friction machines, where

6.3.1 (General Requirements used, shall conform to para. 8.3.

6.3.1.1  The factors of safety, based on the static 6.3.5 Location of Power Unit and Alignmen} and
load (the| rated load plus the weight of the platform,  Gyarding of Sheaves and Sprockets. The powet unit
ropes, cohinterweights, ete,) to’be used in the design of  p411 pe permitted to be mounted on the platfofm or
driving machines and sheaves shall be not less than 8 placed at a remote location. If remotely locatefd, all
fc;r stleel, blri)or/lz.e, Oli Othe}f rrflg‘i)als havzn.lg an ell(c))rflgatlon intervening sheaves and sprockets shall be so placed
of at e‘351h o 11 aleigt 1O mlm ( H}') orf . or ;ast that the rope or chain travels in the proper alignment.
111:? or 0] er }r?e;%; aVl?zg ar)1 g ongation gf ess ar} All sheaves and sprockets shall be enclosed or guarded.

% in a lengtlnof 50 mm (2 in.). See section 8 for specia

requiremgnts for particular drive systems. 6.3.6 Indirect-Drive Machines. Indirect-drivg ma-

] chines, utilizing V-belt drives, tooth drive belts, or drive

n th6.3}.11 azr lfrft_sirlfv{ts (;;éhrejdvid I:;lc:ﬁlﬁnf éoclzlitezll chains, shall conform to the requirements of paras. 6.3.6.1

1 ) €s e't lp deo ols SCIEws s ot be use through 6.3.6.3, except that the requirements of

o transmit load. . . .

. . para. 6.3.6.2 shall be permitted to be omitted if a

ll\Atgans she:'ll bebptrov1ded't(.)delns'ur'e tl(;at there is r}[O self-locking drive meeting the requirements of para. 6.4.2

relative motion between rigldly joined components —jg proyvided. If multiple belts or chains are provided,

tra\/r\lfshnelllrglir:llgxli(lﬁlj'Couplings are used. to transmit load they shall be preloaded and matched for length in sets.
means shall be provided to prevent disengagement of 6.3.6.1 General Requirements. Belt set shall be (17)

the coupling components in the event of failure or exces-
sive motion in the flexible connection.
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selected on the basis of the manufacturer’s rated break-
ing strength and a factor of safety of 10. Chain and
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sprocket sets shall be selected on the basis of recommen-
dations set forth in the Supplementary Information sec-
tion of ASME B29.1, using a service factor of 2. Offset
links in chain are not permitted.

Sprockets in a chain drive set and also a driven set
shall be assembled onto a common hub, with teeth cut
in-line after assembly to assure equal load distribution
on all chains. Tooth sheaves for a belt drive shall be
constructed in a manner to ensure equal load distribu-

6.5.1.2  Steel tapes or welded link chains shall
not be used as suspension means.

6.5.1.3 Where wire ropes are used, the diameter
shall be not less than 6 mm (0.25 in.).

6.5.2 Factors of Safety. The suspension and support
means shall have a factor of safety of not less than 7
based on the tension in the rope, cable, chain, or forces
exerted on the hydraulic cylinder, screw drive, or rack

tion grreach bettimrtheset—Foaddetermmirationr for botir
the belt and chain sets shall be based on the maximum
statid loading on the platform, which is the full load in

nterweight resting on its buffer.
in drives and belt drives shall be guarded to pro-

.3.6.2 Monitoring and Brake Location. Each belt

excegsively slack. The driving machine brake shall be
located on the traction sheave or drum assembly side
of the driving machine so as to be fully effective if the
entir¢ belt set or chain set should break.

6.4 Driving-Machine Brakes

6l4.1  Driving machines, except hydraulic¢; shall
be equipped with electrically released spring-applied
brake¢s directly attached to the driving means through
a continuous shaft, mechanical coupling;or toothed
gearing. A single ground or short circdit, a counter volt-
age or amotor-field discharge shallfiotprevent the brake
magnet from allowing the btake to set when the
operdting device is placed in(the stop position.

6{4.2 A machine brake is not required if a self-
locking drive utilizing\avlead screw, worm, or other
positive gearing that-will stop and hold the platform
with [the rated load within 100 mm (4 in.) of down travel
after|the power\is removed, is provided.

6.5

6.5.1"General Requirements

uspension and Support Means

and pimion when raising the rated load. Whet the plat-
form and counterweight are suspended by ‘steel ropes
and the driving means between the maching and the
counterweight is an endless roller-type ¢hain, the factor
of safety of such chain shall be mot less thar} 8, based
on the rated load. See section 8 fer“special reqpiirements
of particular drive systems.

6.5.3 Arc of Contact of Suspension Means op Sheaves
and Sprockets. The afo of contact of a wire fope on a
traction sheave shall(be sufficient to produce|adequate
traction under, all load conditions. The arc of fontact of
a chain on a driving sprocket shall be not [less than
140 deg.

6.5.4 'Spare Rope Turns on Winding Drums.| All wire
ropes“of winding drum machines shall have not less
thart one full turn of the rope on the drum when the
platform or counterweight has reached its limift of possi-
ble overtravel.

6.5.5 Securing Suspension Ropes to|Winding
Drums. The drum ends of wire ropes shall be secured
by clamps on the inside of the drum of windjing drum
machines, tapered babbitted sockets, or by otler means
approved by the authority having jurisdiction.

6.5.6 Lengthening, Splicing, Repairing, or Replacing
Suspension Means. Suspension wire ropes|shall not
be lengthened or repaired by splicing. Broken or worn
suspension chains shall not be repaired. If orfe rope or
chain of a set is worn or damaged and requires replace-
ment, the entire set of ropes or chains shall be|replaced.
If a chain or sprocket is replaced due to wear, [all chains
and sprockets shall be replaced.

6.5.7 Fastening of Rope Suspension Means to
Platform. The platform ends of wire ropeg shall be
fastened in a return loop by properly made ihdividual

6.5.1.1 Suspension and support means shall be

one of the following;:

(a) steel or iron wire rope

(b) steel aircraft cable

(c) roller chain

(d) direct-plunger hydraulic

(e) roped-hydraulic

(f) rack and pinion

(g) screw

(h) friction machine guides and rollers
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tapered babbitted sockets or properly attached fittings
as recommended by wire rope manufacturers. Clips of
the U-bolt type shall not be used. Tapered babbitted
rope sockets and the method of babbitting shall conform
to the requirements of para. 9.8.

6.5.8 Guarding. All moving suspension means shall
be guarded against accidental contact. Suspension
means that operate within a guide or track and travel
at the same speed and in the same direction as the
platform shall be considered suitably guarded.
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6.6 Platforms

6.6.1 Frame and Floor. The frame shall be of metal
construction and have a factor of safety of not less than
5 based on the rated load. The floor shall be of metal
or wood construction with a nonskid surface.

6.6.1.1 Securing of Enclosures. The enclosure
shall be securely fastened to the platform and so sup-
ported that it cannot loosen or become displaced in
ordinary[ser —On the application of the 1 T
safety, or|on buffer engagement.
The enflosure shall be so constructed that removable
portions ¢annot be dismantled from within the platform.
Enclospire linings, decorative panels, light fixtures,
and other apparatus or equipment attached within the
enclosure shall be securely fastened and so supported

fragments when the glass breaks and be tested and con-
form to the acceptance criteria for laminated glass as
specified in ANSI Z97.1 or 16 CFR, Part 1201,
Section 1201.4. The glass shall be marked as required
by ANSI Z97.1 or 16 CFR, Part 1201, Section 1201.5.

6.6.4.4 Markings as specified in ANSI Z97.1 shall
be on each separate piece of glass, and shall remain
visible after installation.

-6. amd-Guides. —The piatform shall
be securely anchored to a truck that supports ‘it The
truck shall be retained in a track or on.a ‘guide-rail
assembly.

6.6.6 Platform Guarding. A retractable metal guard
at least 150 mm (6 in.) high shall;be provided on the
lower access end of the platforin to prevent the wheel-

that ’fhey ill not loosen or become .displaced in ordinary chair from rolling off that end\of the platform. It|shall
Zrelg;l;eer,rpﬂtplatform safety application, or on buffer be automatically actuated-ot manually activated and
Panels|attached to the enclosure for decorative or shall remain in its eleyatéd position until the plafform

other pugposes shall not be unfastened from inside the
platform py the use of common tools or shall be permit-
ted to be femoved from inside the platform when perfo-
rations, exceeding that which would reject a ball 12 mm
(0.5 in.) In diameter, in the enclosure used for panel
hanging pr support have permanent means to prevent
straight-through passage beyond the running clearance.

6.6.1.2 Strength and Deflection of Enclosure
Walls. The enclosure walls shall be designed and
installed fto withstand a force of 330 N (75 1bf) applied
horizontglly at any point on the walls of the enclesure

returns to the landing™\It shall be operated by a pofitive
cam action or it shall be provided with an electric cqntact
that will stop-the movement of the platform within
150 mm (6 in.)'of travel away from the lower landjing if
the guard-has failed to rise to its guarding positi¢n.

A retractable platform mounted ramp shall be pgrmit-
ted 6. be used in lieu of the retractable platform guard.
Gulards of at least 150 mm (6 in.) in height shall be
provided on the sides of the platform not used for afcess.
Guards and ramps, in their guarding position,[shall
withstand, without permanent deformation, a fofce of
550 N (125 Ibf) applied on any 100 mm (4 in.) by 10p mm

without permanent deformation or cause the deflection (4 in.) area. This force shall not cause the height ¢f the
to exceed 25 mm (1 in.). ramp, at any point in its length, to be less than 150 mm
6 in. d vertically f th f f the| plat-

6.6.2 [Floor Area. The inside net floottarea shall not § n )ﬂm castiec vertically from the stirface of thqpia

d 1 m? (18 ) orm toor. . .
exceed L. ) Means shall be provided to prevent the whee|chair
6.6.3 Material. Metals having ari elongation of less ~ from rolling off the platform floor at the upper dccess
than 20%|in a length of 50 mm{(2 in.) shall not be used ~ end. Retractable ramps are permitted to serve this|func-

in the corj

6.6.4 |Glass on Platforms. Glass shall be permitted
to be used on platforms’ subject to the requirements of
paras. 6.4.4.1 throtigh 6.6.4.4.

6.6.4.1 ~lIt:shall be installed and guarded so as to
provide gdequate protection for passengers in case the

struction of any member of the frame or floor.

tion, and when in use, the incline of the ramp shalll not
be greater than
(a) 11in 4 for heights up to 50 mm (2 in.)
(b) 1 in 6 for heights up to 60 mm (2.5 in.)
(c) 11in 8 for heights up to 75 mm (3 in.)
(d) 1 in 10 for heights up to 100 mm (4 in.)
(e) 1in 12 for heights greater than 100 mm (4 111.)

1 1 1 deel 1 1
15 DITAdRN Ul 4dItT ulblUuSCu.

glass par

6.6.4.2 It shall be so mounted in the structure so
that the structure, including the glass in place, shall
withstand the required lift tests without damage.

6.6.4.3  Glass greater than 0.1 m? (1 ft) in area
and abutting panels whose total area is greater than
0.1 m? (1 ft’) shall be laminated glass as defined by
ANSI 797.1 or 16 CFR, Part 1201, Section 1201.2 or shall
be glass bonded to a nonpolymeric coating, sheeting, of
film backing having a physical integrity to hold the

46

6.6.7 Seats. A liftshall be permitted to be provided
with a folding seat and seat belt to accommodate a
person not in a wheelchair.

6.6.8 Obstruction Devices. The entire underside and
the edges of the platform floor facing the upper and
lower landings shall be equipped with a device that will
stop the platform traveling within a distance of 50 mm
(2 in.) or less if it is obstructed in its travel in either
direction. The force required to operate the device shall
not exceed 70 N (15 Ibf).
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6.7 Capacity, Load, and Speed

6.7.1 Limitations of Capacity, Load, and Speed. The
capacity shall be one person. The rated load shall be not
less than 200 kg (450 Ib) and not greater than 340 kg
(750 1b). Platforms with a floor area greater than 1.4 m*
(15 ft?) shall have a rated load of 340 kg (750 1b). The
lift shall be capable of sustaining and lowering a load
as specified in Fig. 9.7. The rated speed measured along
the incline shall not exceed 0.15 m/s (30 ft/min).

a fiber stress exceeding one-half the elastic limit of the
material. During operation of the safety, the fiber stress
shall not exceed 85% of the elastic limit of the material.
Helical springs, where used, shall be in compression.

6.8.1.3 Safety-rope drums, leading sheaves, and
their supporting brackets and safety-jaw gibs, shall be
permitted to be made of cast iron and other metals
provided such parts have a factor of safety of not less
than 10.

6/7.2 Capacity Plate. A capacity plate stating the
capagity and rated load shall be furnished by the manu-
factufer and fastened in a conspicuous place on the
devige. Letters and numbers shall be not less than 6 mm
(0.25]in.) in height.

6.7.3 Data Plates. A data plate shall be provided by
the manufacturer and securely fastened in a conspicuous
place. The plate shall state the rated speed, rated load,
weight of platform, suspension or support means, date
of manufacture, and manufacturer’s name. Letters and
numerals shall be not less than 6 mm (0.25 in.) in height.

6.8 Pafeties and Governors

Al] platforms shall be provided with a safety, except
for glatforms of direct-plunger hydraulic lifts or
self-Ipcking drives utilizing a lead screw or other posi-
tive gearing that will stop and hold the carriage with
rated load within 100 mm (4 in.) of down travel after
powgr is removed.

The safety shall be actuated by the action of asspeed
governor or by the breakage or slackening of the suspen-
sion ¢r support means. Where actuation is bysagovernor,
the shpfety shall be set at a maximum speed’of 0.4 m/s
(75 f§/ min). Where actuation is by breakage or slacking
of the suspension or support means; the safety shall be
set wiithout delay, and independentof the speed gover-
nor, {f provided.

Safety parts shall conféorm to the requirements of
para|6.8.1. Governor ropes, where provided, shall con-
form(to the requireménts of para. 6.8.2.

The application-and release of safeties shall conform
to the requiremeénts’of paras. 6.8.3 through 6.8.5.

6]8.1 Minimum Factors of Safety and Stresses of
Parts and Rope Connections

rope drums, leading sheaves, and their supporting
brackets and safety-jaw gibs, shall have a factor of safety
of not less than 3%, based on the ultimate strength of
the material, and the materials used shall have an elon-
gation of not less than 15% in a length of 50 mm (2 in.).
Forged, cast, or welded parts shall be stress relieved.

6.8.1.2  Springs shall be permitted to be used
in the operation of platform or counterweight safeties.
Where used, and where partially loaded prior to safety
operation, the loading on the spring shall not produce

6.8.1.4 Rope used as a connection from|the safety
to the governor rope, including rope(wound on the
safety-rope drum, shall be not less than{3 mm (0.125 in.)
in diameter and shall be made of a corrosion-resistant
metal. The factor of safety of the'rope shall be not less
than 5. Tiller-rope construction-shall not be used.

6.8.1.5 The factors:of'safety shall be bgsed upon
the maximum stresses-developed in the paits during
the operation of the’safety when stopping rated load
from governor tripping speed.

6.8.1.6~ Safety-rope leading-sheave brackets and
other safety ‘operating parts shall not be attaghed to or
supported by wood members.

6.8.2 Material and Factor of Safety. Governnor ropes
shall be of iron, steel, monel metal, phosphgr bronze,
ot stainless steel. They shall be of a regular-lay|construc-
tion, and not less than 6 mm (0.25 in.) in diameter. The
factor of safety of governor ropes shall be not less than
5. Tiller-rope construction shall not be used.

6.8.3 Means of Application. Safeties shall be applied
mechanically. Electric, hydraulic, or pneumatjc devices
shall not be used to apply the safeties required by
section 6, nor to hold such safeties in the [retracted
position.

6.8.4 Level of Platform on Safety Application. The
application of a Type A or Type B safety tq stop the
platform with its rated load centered on eadh quarter
of the platform floor symmetrically with relatfon to the
centerline of the platform floor shall not caus¢ the plat-
form floor to be out of level more than 3D mm/m
(0.375 in./ft) in any direction.

6.8.5 Release. When platform safeties arg applied,
no decrease in tension in the governor rope npr motion
oftheptatform— e—dowrdirectiorrshattrelease the
safeties, but such safeties shall be permitted to be
released by the motion of the platform in the up
direction.

6.9 Terminal Stopping Devices

6.9.1 Normal terminal stopping devices required
by para. 6.9.2 shall be permitted to use mechanically
operated, magnetically operated, optical, or static type
switches. Final terminal stopping devices required by
para. 6.9.3 shall use only mechanically operated switches
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for determining platform position. Terminal stopping
devices that are located on the platform or in the runway
shall be of the enclosed type and securely mounted in
such a manner so that horizontal movement of the plat-
form shall not affect the operation of the device.

6.9.2 Upper and lower normal terminal stopping
devices operated by the platform shall be provided, and
shall be set to stop the platform within a tolerance of
12 mm (0.5 in.) of the upper and lower terminal landings

level. Operating devices shall be designed so that both
the “UP” and “DOWN” circuits cannot be operated at
the same time.

6.10.2 Attendant Operation. Attendant operation
shall be permitted to be provided. Where provided, it
shall conform to the requirements of paras. 6.10.2.1
through 6.10.2.3.

6.10.2.1 The attendant shall operate the lift by

under rafed loading to zero loading conditions.

6.9.3| Upper and lower final terminal stopping
devices operated by the platform to remove power from
the motof and the brake shall be provided, except as
specified|in para. 6.9.6. They shall be set to stop the
platform [after it travels past the normal terminal stop-
ping devjce and before striking an obstruction. A slack-
rope devjce equipped with a slack-rope switch of the
enclosed manually reset type that shall cause the electric
power to|be removed from the driving machine motor
and brakp if any hoisting rope becomes slack shall be
permitted to be used as the lower final terminal stopping
device.

6.9.4| Final terminal stopping devices shall be
mechanigally operated. The switch contacts shall be
directly jopened mechanically. Arrangements that
depend op a spring, or gravity, or a combination thereof,

to open the contacts shall not be used.

6.9.5 | The final terminal stopping device shall not
control the same controller switches as the normal termi=
nal stopping devices unless two or more separateand
independent switches are provided, two of which shall
be clospd to complete the driving-machine
motor-arjd-brake circuit in either direétion of travel.
Where a two- or three-phase alternating-ctrrent driving-
machine fmotor is used, these switches shall be of the
multipolg¢ type. The control shall-be so designed and
installed |that a single groundyor short circuit shall be
permitted to allow either, butriot prevent both, the nor-
mal and fiinal stopping device circuits from stopping the
platform.

6.9.6| Finalterminal stopping devices are not
required for difeet-plunger hydraulic driving machines.
Lower finjal.terminal stopping devices are not required
where th

limitations of the machine or Y111’1‘AIQ} Lmit

IIICAITS Ulr d CUIL l’Lil luUub‘PlEbb uIrc bWi‘lL‘ll IULd'LCd OIT 4 CON-
trol box on the free end of a detachable, flexible| cord
not more than 1 500 mm (60 in.) in length, Axmanjually
reset emergency stop switch shall also be provided in

the control box.

6.10.2.2 No controls, other than an emergency
stop switch, shall be provided/on ‘the lift.

6.10.2.3 Where theequipment operates|on a
straight flight of stairs, and where the platform is within
sight during its entire travel, provisions shall be pgrmit-
ted to be made for.the-attendant to operate the liftj from
the top or bottom,of the stairs.

6.10.3 Control and Operating Circuit Requiremehts.
The design'and installation of the control and opefating
circuits, shall conform to the requirements of
paras(6.10.3.1 through 6.10.3.3.

6.10.3.1 Control systems that depend op the
completion or maintenance of an electric circuit|shall
notbe used for interruption of the power and applidation
of the machine brake at terminal landings or for stopping
the machine when the safety applies.

6.10.3.2  If springs are used to actuate swifches,
contactors, or relays to break the circuit to stop the lift
at the terminal landing, they shall be of the restrhined
compression type.

6.10.3.3
operated switch, relay, or contactor to release i
intended manner, or the failure of any solid state d
to operate as intended, or the occurrence of a s
accidental ground, or combination of accidental grg
shall not permit the lift to start if this failure re
ineffective any electrical protective device.

6.10.4 Motor Reversal Protection. Where a|non-
instantaneous reversible motor is used, a protective cir-

The failure of any single magnetjcally
h the
evice
ingle
unds
hders

the travel of the platform (e.g., a platform at rest on the
bottom terminal landing).

6.10 Operating Devices and Control Equipment

6.10.1 Operation. Operation of the chairlift from
the landings and from the platform shall be controlled
by control switches at all stations, and shall be by means
of the continuous-pressure type. Controls shall be
1200 mm (48 in.) maximum and 380 mm (15 in.) mini-
mum above the platform floor or facility floor or ground
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cuit or device shall be provided to prevent the motor
from continuing in the same direction if the reversing
control is activated.

6.10.5 Phase Reversal and Failure Protection. Lifts
having polyphase alternating current power supply
shall be provided with means to prevent the starting of
the lift motor if the phase rotation is in the wrong direc-
tion, or if there is a failure of any phase.

This protection shall be considered to be provided if a
reversal of phase of the incoming polyphase alternating
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current power will not cause the driving machine motor
to operate in the wrong direction.

6.10.6 Electrical Equipment and Wiring

6.10.6.1  All electrical equipment and wiring
shall conform to the requirements of NFPA 70.

6.10.6.2  Electrical equipment shall be certified
to the requirements of CAN/CSA-B44.1/ASME A17.5.

data plate shall be in plain view, securely attached on
the main line disconnect or on the controller. The data
plate shall be of such material and construction that the
letters and figures stamped, etched, cast, or otherwise
applied to the face shall remain permanently and readily
legible. The height of the letters and figures shall be not
less than 3 mm (0.125 in.).

7 PRIVATE RESIDENCE INCLINED STAIRWAY

6}J_Q.JJJa‘Lk=R.u.p.La.n.dj]a.Lk;Lha.i.n_DA\Li.Le= for
Windjng Drum and Roller-Chain-Type Driving Machines.

Winding drum driving machines with rope suspension
shall[be provided with a slack-rope device of the manu-
ally geset type that will remove power from the motor
and prake if the platform is obstructed in its descent
and the suspension ropes slacken. Lifts with roller chain
suspension means shall be provided with a slack-chain
devige, which will remove power from the motor and
brak¢ if the platform is obstructed in its descent and the
suspension means slacken. This device is not required
to befof the manually reset type if the chain sprockets are
guardled to prevent the chain from becoming disengaged
from|the sprockets.

6.10.8 Emergency Stop Switch. An emergency stop
switdh shall be provided in the platform and located
within reach of the passenger whether sitting in a wheel-
chair{or sitting on the folding seat and located 1 200 mm
(48 inn.) maximum and 380 mm (15 in.) minimum above
the platform floor.

When opened, this switch shall cause the electric
power to be removed from the lift driving-machine
motdr and brake. Emergency stop switches shall be of
the 1panually opened and closed type and have red
operating handles or buttons. They shall be conspicu-
ously and permanently marked “SIOP” and shall indi-
cate the “STOP” and “RUN" pesitions. Switches shall
be positively opened mechanically and their opening
shall[not be solely dependent-en springs.

Ar| emergency stop switch shall not be provided on
any landing control except as required by para. 6.10.2.

6J10.9 Release~and Application of Driving-Machine
. Driving-niachine brakes shall not be electrically
releafed until/power has been applied to the driving-
machjine motor. All power feed lines to the brake shall
be opened, and the brake shall apply automatically
when-an perating device in para- 6101 or 6102 is
in the stop position and when any electrical protective
device functions.

6.10.10 Manual Operations. Means shall be pro-
vided to permit lift or authorized personnel from a posi-
tion outside the platform to raise or lower the platform
manually along the path of travel.

. 6.11 Code Data Plate

A code data plate shall be provided that indicates the

A18.1 Standard to be used for inspections and tests. The

CHAIRLIFTS’

Section 7 applies to inclined stairwaychairlifts where
installed in or at a private residence for use by the mobil-
ity impaired.

7.1 Runways

7.1.1  The structure{on which the equjpment is
installed shall be capable-of safely supporting|the loads
imposed.

7.1.2  The installation of electrical equipment and
wiring shall eonform to the requirements of INFPA 70.

7.1.3 )Electrical equipment shall be certiffied to the
requireiments of CAN/CSA-B44.1/ASME A17.5.

7.2_ Guide Rails and Tracks

The supporting tracks or guide rails shall b¢ securely
anchored to the stairs, floor surface, or sidewall.

The factor of safety used in the design of the guide
rails and tracks shall be not less than 5 bas¢d on the
rated load.

7.3 Driving Means and Sheaves

The driving means shall be one of the follqgwing:
(a) winding drum

(b) traction

(c) roped sprocket

(d) chain sprocket

(e) screw

(f) rack and pinion

(g) direct-plunger hydraulic
(h) roped-hydraulic

(i) lever hydraulic

(j) lever screw

(k) friction

7.3.1.1

The factor of safety used in the design of
the sprockets and sheaves shall be not less than 5 based
on the rated load. See section 8 for special requirements
of particular drive systems.

7.3.1.2  Driving-machine chains and sprockets
shall be of steel and shall conform in design and dimen-
sions to the requirements of ASME B29.1.

7 See section 4 for the requirements for this equipment installed
in locations other than in or at a private residence.
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7.3.1.3 Winding drums, traction sheaves, over-
head sheaves, and deflecting sheaves used with suspen-
sion and compensating ropes shall be of metal and be
provided with finished grooves for ropes or shall be
permitted to be lined with nonmetallic groove material,
and shall have a pitch diameter of not less than 30 times
the diameter of the suspension ropes. Where 8 X 19
steel rope or 7 X 19 steel aircraft cable is used, the pitch
diameter of the drums and sheaves shall be permitted to

for both the belt and chain sets shall be based on the
maximum static loading on the carriage, which is the
full load on the chair at rest and at a position in the
runway that creates the greatest load, including either
the carriage or counterweight resting on its buffer.

Chain drives and belt drives shall be guarded to pro-
tect against accidental contact and to prevent foreign
objects from interfering with drives.

7.3.6.2 Monitoring and Brake Location. Each belt

be reducgdto2ttimmesthediameterof the Topeorcabte:

Where [the grooves are used to transmit power, suffi-
cient tragtion shall be provided between the rope and
groove, and in the event of nonmetallic lining failure,
between fhe rope and the remaining sheave groove, to
safely stdp and hold the chair with 125% of the rated
load.

7.3.2 |Hydraulic Driving Machines. Direct-plunger
hydrauli¢ driving machines, where used, shall conform
to the requirements of para. 8.1, except para. 8.1.2.
‘Ropedthydraulic machines shall conform to the
requiremgnts of para. 8.1 except for paras. 8.1.1, 8.1.3,

8.1.4.3, and 8.1.4.7.

7.3.3|Screw Machines. Screw machines, where
used, shdll conform to para. 8.2.

7.3.4 [Friction Machines. Friction machines, where
used, shdll conform to para. 8.3.

7.3.5
Guarding|
shall be
placed a
sheaves 4
or chain
and spro

7.3.6
machinesd
drive ch
paras. 7.4

Location of Power Unit and Alignment and
of Sheaves and Sprockets. The power unit
bermitted to be mounted on the carriage or
a remote location. If remotely located; all
nd sprockets shall be so placed thatthe rope
travels in the proper alignment, All sheaves
tkets shall be enclosed or guarded:

Indirect-Drive Machines? jindirect-drive

utilizing V-belt drives;tooth drive belts, or
hins, shall conform foythe requirements of
6.1 through 7.3.6.8, except that the require-
ments of |para. 7.3.6.2 shall-be permitted to be omitted
if a self-Jocking drive.meéeting the requirements of
para. 7.4 is provided~If multiple belts or chains are
provided, they shall be preloaded and matched for
length in|sets.

7.3.4.1General Requirements. Belt sets shall be

or chain in a set shall be continuously monitored by a
broken belt or chain device that shall functiomnto fauto-
matically interrupt power to the machine and-apply the
brake if any belt or chain in the set breaks or beqomes
excessively slack. The driving machine-brake shall be
located on the traction sheaves or.drum assembly side
of the driving machines so as to,be fully effective fif the
entire belt set or chain set should break.

7.3.6.3 Replacement of Belts or Chains. If ong belt
or chain of a set is worn, stretched, or damaged |so as
to require replacement) the entire set shall be replaced.
Sprockets and teethed sheaves shall also be replated if
worn.

7.4 Driving=Machine Brakes

7.4/1) A driving-machine brake directly attjched
to the driving means through a continuous ghaft,
mechanical coupling, or toothed gearing of the electri-
cally released spring-applied type shall be provided,
except on lifts with hydraulic driving machines.

7.4.2 A machine brake is not required if a
locking drive utilizing a lead screw, worm, or
positive gearing that will stop and hold the ca1
with the rated load within 100 mm (4 in.) of down
after the power is removed, is provided.

self-
other
riage
ravel

7.5 Suspension and Support Means
7.5.1 General Requirements

7.5.1.1  Suspension and support means sh
one of the following;:
(a) steel or iron wire rope
(b) steel aircraft cable
(c) roller chain
(d) direct-plunger hydraulic
(e) roped-hydraulic

b1l be

selected orrthebasisof the Tanufacturer s rated break-
ing strength and a factor of safety of 10. Chain and
sprocket sets shall be selected on the basis of recommen-
dations set forth in the Supplementary Information sec-
tion of ASME B29.1, using a service factor of 2. Offset
links in chain are not permitted. Sprockets in a chain
drive set shall be assembled onto a common hub, with
teeth cut in-line after assembly to assure equal load
distribution on all chains. Tooth sheaves for a belt drive
shall be constructed in a manner to assure equal load
distribution on each belt in the set. Load determination
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{f7 Tack and pinion

(g) screw
(h) friction machine guides and rollers
7.5.1.2  Steel tapes or welded link chains shall

not be used as suspension means. Where wire ropes are
used, the diameter shall be not less than 6 mm (0.25 in.).
Where aircraft cable is used, the diameter shall be not
less than 3 mm (0.125 in.).

7.5.2 Factors of Safety. The suspension and support
means shall have a factor of safety of not less than 7
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based on the tension in the rope, cable, chain, or forces
exerted on the hydraulic cylinder, screw drive, or rack
and pinion when raising the rated load. When the car-
riage and counterweight are suspended by steel ropes
and the driving means between the machine and the
counterweight is an endless roller-type chain, the factor
of safety of such chain shall be not less than 8, based
on the rated load. See section 8 for special requirements
for particular drive systems.

place. It shall state the rated speed, rated load, suspen-
sion or support means, date of manufacture, and manu-
facturer’s name. Letters and numerals shall be not less
than 6 mm (0.25 in.) in height.

7.8 Safeties and Governors

All carriages shall be provided with a safety, except
for platforms of direct-plunger hydraulic lifts or other
drive systems that are designed so that the failure of

7.5.3 Replacement of Chains and Sprockets. If two
or mlore chains are used as a suspension or support
mear)s and a worn chain or sprocket is replaced, all
chair)s and sprockets must be replaced.

7.6 Chairs and Seats

Eag¢h chair shall be provided with a foot platform, seat,
and geat belt. At least one handgrip shall be provided.

7{6.1 Chair Truck and Guides. The chair shall be
secutely anchored to a truck that supports it. The truck
shall|be restrained in a track or on a guide-rail assembly.

7.6.2 Factors of Safety. The factor of safety used in
the design of the carriage and truck shall be not less
than |5 based on the rated load.

7.6.3 Footrest Obstruction Device. If the footrest is
located so that it is within 150 mm (6 in.) of the step
nosir)g or riser, a device shall be provided on the footrest
to stgp the upward motion of the carriage if it encounters
an object between the footrest and step nosing, or riser.

7/6.4 Footrest Clearance. At no pointin’its travel
shall[the edge of the footrest facing the'upper landing
be mpre than 600 mm (24 in.) above the'step or landing
as measured vertically.

7.7 (apacity, Speed, and Angle of Inclination

7.7.1 Limitations of Capacity, Load, and Speed. The
capacity shall not exceed two persons. The rated load
shall|be not less than 115 kg (250 1b) for a one-seat lift
and IOt less than~I80 kg (400 1b) for a two-seat lift. The
speedl, as measured along the incline, shall not exceed
0.2 m/s (40ft/min).

7.2  Limitation of Angle of Inclination. No lift shall

any single drive component cannot result inth¢ platform
overspeeding.

The safety shall be actuated by thecction gf a speed
governor or by the breakage or slackening of the suspen-
sion or support means. Where act{fation is by ajgovernor,
the safety shall be set at a maximum speed df 0.4 m/s
(75 ft/min). Where actuation'is by breakage| or slack-
ening of the suspension‘er/support means, the safety
shall be set without délay; and independent of [the speed
governor, if provided:

Safety parts shall conform to the requirgments of
para. 7.8.1. G@vernor ropes, where provided, ghall con-
form to thé\requirements of para. 7.8.2.

The application and release of safeties shal| conform
to the réquirements of paras. 7.8.3 through 7.8.5.

7.8.1 Minimum Factors of Safety and Sfresses of
Safety Parts and Rope Connections

7.8.1.1  Parts of safeties, except|springs,
safety-rope drums, leading sheaves, and theif support-
ing brackets and safety-jaw gibs, shall have g factor of
safety of not less than 3%, based on the ultimatp strength
of the material, and the materials used shal|l have an
elongation of not less than 15% in a length ¢f 50 mm
(2 in.). Forged, cast, or welded parts shall|be stress
relieved.

7.8.1.2  Springs shall be permitted to He used in
the operation of chair or counterweight safetips. Where
used, and where partially loaded prior to saf¢ty opera-
tion, the loading on the spring shall not prodyce a fiber
stress exceeding one-half the elastic limit of thg material.
During operation of the safety, the fiber stresq shall not
exceed 85% of the elastic limit of the materigl. Helical
springs, where used, shall be in compression

7.8.1.3 Safety-rope drums, leading shdaves, and

be installed to operate on a greater incline than 45 deg
as measured on the mean.

7.7.3 Capacity Plate. A capacity plate stating the
rated load in pounds shall be furnished by the manufac-
turer and fastened in a conspicuous place on the device.
Letters and numbers shall be not less than 6 mm (0.25 in.)
in height.

7.7.4 DataPlates. A data plate shall be provided by
the manufacturer and securely fastened in a conspicuous

51

their supporting brackets and safety-jaw gibs shall be
permitted to be made of cast iron and other metals,
provided such parts have a factor of safety of not less
than 10.

7.8.1.4 Rope used as a connection from the safety
to the governor rope, including rope wound on the
safety-rope drum, shall be not less than 3 mm (0.125 in.)
in diameter and shall be made of a corrosion-resistant
metal. The factor of safety of the rope shall be not less
than 5. Tiller-rope construction shall not be used.
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