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FOREWORD

This Standard is one of the numerous standards developed and published by The American
Society of Mechanical Engineers (ASME) under procedures accredited as meeting the criteria for
merican National Standards. 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 jurisdictiohal
authorities in drafting regulations governing the installation, testing, inspection, maintehance,
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 arfd 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 an opportunity
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. Revisions result
from committee consideration of factors such as technological advarieés, new data, and changing
enivironmental and industry needs. Revisions do not imply that preyious editions were inadequate.
It should be pointed out that any governmental jurisdictionhas authority over any particular
installation. Inquiries dealing with problems of a local charaetet should be directed to the proper
puthority of such jurisdiction. It is recommended that, prior to adoption, all pertinent state and
Jocal laws or ordinances be reviewed and where theredis a conflict 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_otiginally incorporated as a 1983 supplement to
ANSI/ ASME A17.1-1981, Safety Code for Elevators and Escalators. In ANSI/ ASME A17.1b-1983,
p new Part XXI covering private residencerinclined stairway 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 few*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 applicdble cross-references in ASME A17.1-1996, up to and including
ASME A17.1a-1997.

The first editionNof this Standard was approved by The American Society of Mechanical
Engineers’ Committee on Platform Lifts and Stairway Lifts, was approved and designated as an
ASME Standard by the American National Standards Institute on June 21, 1999, and issued on
July 26, 1999-"The A18.1a-2001 Addenda was approved on January 30, 2001 and issued on
March 26;,2001. The A18.1b-2001 Addenda was approved on December 11, 2001 and issued on
Aprilstl, 2002.

The’second edition of this Standard was approved by ANSI on July 29, 2003 and was issued
nSeptember 122003
i 7

The third edition of this Standard was approved by ANSI on May 6, 2005 and was issued on
November 29, 2005.

The fourth edition of this Standard was approved by ANSI on July 3, 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.

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
v requesting interpretations, proposing revisions, and attending Committee meetings. Corre-

spondence should be addressed to:

Secretary, A18 Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990

E-mail: customercare@asme.org

Proposing Revisions. Revisions are made periodically to the Standard to ingorporate 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. Stich proposals should be
ps specific as possible, citing the paragraph number(s), the proposed wording, and a detailed
Hdescription of the reasons for the proposal, including any pertinent'documentation.

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

The request for interpretation should be clear and winambiguous. It is further recommended
that the inquirer submit his/her request in the following format:

Subject: Cite the applicable paragraphrnumber(s) and the topic of the inquiry.

Edition: Cite the applicable edition of the Standard for which the interpretation is
being requested.

Question: Phrase the question ds/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. The inquirer may also include any plans
or drawingsithat are necessary to explain the question; however, they should
not contain/proprietary names or information.

Requests that are not(iry this format will be rewritten in this format by the Committee prior
to being answered, whi¢h 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
interpretatiofimay appeal to the cognizant ASME Committee or Subcommittee. ASME does not
‘approve,&Xcertify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.
Attending Committee Meetings. The A18 Standards Committee regularly holds meetings, which
pre open to the public. Persons wishing to attend any meeting should contact the Secretary of
the A48 Standards Committee.

"o
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ASME A18.1-2014
SUMMARY OF CHANGES

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

ASME A18.1-2014 was approved by the American National Standards Institute on July 10, 2014
The 2014 edition of ASME A18.1 includes revisions that are identified by a margin note,)(14)
Also, third-level breakdowns are now designated as (-a), (-b), (-c), etc.The following is a sumimary
of the latest revisions and changes.
Page Location Change
1,3 1.1.3 Revised
1.3 Definition of lever*screw driving machine
added
9 2.1.1.2 Revised
10 2122 Revised
11 2.1.3.1 Revised
12 2.14.1 Revised
15 2.3 Subparagraph (j) added and subsequent
subparagraph redesignated
16 232 Revised
18 2.7.1 Revised
20 291 Revised
21 292 Revised
29.7 Added
22 2:10.10 Revised
2.12 Revised in its entirety
24 3.3 Subparagraph (j) added and subsequent
subparagraph redesignated
27 3.6.8.2.5 Added
371 Revised
30 3.10.10 Revised
3.12 Revised in its entirety
31 4.3 Subparagraph (j) added and subsequent
subparagraph redesignated
37 5.3 Subparagraph (j) added and subsequent
subparagraph redesignated
41 59.1 Revised
59.2 Revised

59.7 Added
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Page Location Change
43 6.3 Subparagraph (j) added and subsequent
subparagraph redesignated
49 7.3 Subparagraph (j) added and subsequent
subparagraph redesignated
54 8.1.4.7 Revised
) 821 Revised
8.2.3 Revised
H2 10.1.4 Revised
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ASME A18.1-2014

SAFETY STANDARD FOR
PLATFORM LIFTS AND STAIRWAY CHAIRLIFTS

1 LITRODUCTION

1.1 Scope

[y

1.1 Equipment Covered by This Standard. This
safety Standard covers the design, construction, installa-
tion, |operation, inspection, testing, maintenance, and
repaifr 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 uger/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 A17.1b-1997 and later edition

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

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

(d)] powered platform and-equipment for exterior and
interjior building maintenance within the scope of
ASME A120.1

(e)| portable equipment
(f)|]amusement devices
(g)| stage afid, orchestra lifts

hoists within. the scope of

1{1:3 Application. This Standard applies to new

Sacti 10 h o
TU;

1.2 Purpose and Exceptions

The purpose of this Standard is t6)provide for the
safety of life and limb, and to promete publi¢ welfare.

The provisions of this Standardyare not infended to
prevent the use of systems, methods, or device§ of equiv-
alent or superior quality, strength, fire resistance, effec-
tiveness, durability, and ‘safety to those presgcribed by
this Standard, providéd that there is technical ocumen-
tation to demonstrate” the equivalency of the system,
method, or device,

The specifie/requirements of this Standard shall be
permitted-to, be modified by the authority haying juris-
diction basSed upon technical documentation of physical
performance verification to allow alternativd arrange-
ments' that will assure safety equivalent to that which
would be provided 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 jugisdiction.

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

authorized personnel: persons who have been jnstructed
in the operation, maintenance, or both, of the equipment
and designated by the owner to use or majntain the
equipment.

1 t lofione ol capnt 1 arhia ppli 4
mstabratens Oftry,—EeXeepToection W appes—=o

new and existing installations.

1.1.4 Effective Date. The requirements of this edi-
tion to the Standard are effective as of the date estab-
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
this edition is recommended as of the effective date
listed in the front of the document.

building code: an ordinance that sets forth requirements
for building design and construction, or where such an
ordinance has not been enacted, the International Code
Council (ICC), International Building Code (IBC), and
International Residential Code (IRC) are the code
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

(14)


https://asmenormdoc.com/api2/?name=ASME A18.1 2014.pdf

ASME A18.1-2014

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, which are

(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

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.

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.

prevent it from being opened from the landing side
unless th¢ platform is within the specified distance from
the landipg

compensafing-rope sheave switch: a device that automati-
cally cauges the electric power to be removed from the
driving-machine motor and brake when the compensat-
ing sheavie approaches its upper or lower limit of travel.

contacts: gee door or gate electric contact.

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

controller] a device or group of devices that serves to
control ip 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-gperator.

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

door or gate closer: a device that clpses-a door or gate by
means of|a spring or gravity.

door or gafe electric contact: arfelectrical device, the func-
tion of wWhich is to prevént operation of the driving
machine by the normal-eperating device unless the door
or gate if in the closed-position.

door or ghte powetsoperator: a device or assembly of
devices that ppens a door or gate by power other than
by hand, |gtavity, springs, or the movement of the plat-

governor: see speed governor.

governor pull-retarding means: a mechanical means of
developing a sufficient force in the governor rope to
activate the platform or counterweight-safeties or tp trip
the governor rope releasing carrier, where used.|Such
mechanical means include;But are not limitdd to,
rope-gripping jaws, clutch mechanisms, and traction
arrangements.

governor pull-through tension (force): the magnitude pf the
tensile load developed in the moving governor|rope
after the govetnot rope-retarding means is actuated.

inclined platform lift: a powered hoisting and lowlering
mechanism designed to transport mobility-imppired
persons on a guided platform that travels on an incline.

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

inspection and 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 addifional
detailed examination and operation of equipme¢nt at
specified intervals witnessed by an inspector to ¢heck
for compliance with the applicable requirements.

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

installation: a complete platform lift or stairway chqirlift,
including all machinery and equipment necessafy for

form; an
gravity, or the movement of the platform.

41 . | 41 1 41 41 1 1 1
UIadtl CIUSTS LIITIIL Uy lJUVV CL ULITL tUialt U)’ Itdii,

driving machine: see machine, driving.

emergency stop switch: a device that, when manually oper-
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.

its operation.

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

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

installation, placed out of service: an installation whose
power feed lines have been disconnected from the
machine disconnect switch.
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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.

landing: that portion of a floor, balcony, or platform used

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.

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

to referve 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-
sphete 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 lgvers.

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

listed] equipment or materials included in a list pub-
lishegl 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.

belt-drive machine: an indirect-drive machine equipped
with|a belt system as the connecting means,

chdin-drive machine: an indirect-drive machine with a
chair] system as the connecting means.

dirgct-drive machine: an electric drivihg machine, the
motar of which is directly connected mechanically to
the driving sheave, drum, or_shaft without the use of
belts| or chains, either with'or without intermediate
gears.

direct-plunger drivin@miachine: a hydraulic driving
maclfine in which the\plunger or cylinder is directly
attached to the platform.

eleptric drivingmachine: one where the energy is
applied by an€léctric motor. It includes the motor, brake,
and the driving sheave or drum together with its con-
necting gearing, belt, or chain, if any.

~

Stairway chairliit 15 obtained by power-driven rotating
pinion(s) mounted on the platform, traveling| on a sta-
tionary rack mounted in the runway.
rope sprocket drive: a driving means cofisisting of wire
rope with fixed links at constantyintervals tHroughout
its length. The links engage in slots on a groofed drive
cog to provide a positive drive force.
roped-hydraulic driving\ifiathine: a hydraulic driving
machine in which theplunger or piston is corfnected to
the platform with wir€ ropes or indirectly cpupled to
the platform by aneans of wire ropes and sheaves. It
includes the eylinder, the plunger or piston, and multi-
plying shedves, if any, and their guides.
screw.pidchine: an electric driving machine, the motor
of which'drives a nut on a screw or rotates d screw to
raise or lower a platform lift or stairway chairlift.
traction machine: a direct-drive machine in which the
motion of a platform is obtained through| traction
between the suspension ropes and a traction [sheave.
winding drum machine: a geared-drive mpchine in
which the suspension ropes are fastened to gnd 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. Reinforceqi concrete

frictior e ditect=drive mactine i which the
motion of the platform is obtained through friction
between a guiding means and driving wheels or rollers.

geared-drive machine: a direct-drive machine in which
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.

1S not classed as masonry.

operating device: the switch, pushbutton, lever, or other
devices used to actuate the control.

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.
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overhead structure: all of the structural members support-
ing the machinery, sheaves, and equipment at the top
of the runway.

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

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.

rise: see travel.

rope, compensating: wire rope used to counterbalance, or
partially counterbalance, the weight of the suspension
ropes.

: +1 PRt 1 1 +1 1 ol
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hydrauli¢ cylinder.

pit: that portion of a runway extending from the sill
level of the lowest landing to the floor at the bottom of
the runwhy.

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

platform ftame: a structural frame, composed of intercon-
necting members, which 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 mpy be used in the moving plunger that is also
a cylindey.

position idicator: a device that indicates the position of
the platfgrm in the runway. It is called a hall positien
indicator|when placed at a landing, or a platform posi-
tion indi¢ator when placed in the platform.

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

rated load| the load that the equipment is designed and
installed [to lift at the rated spéed.

rated load) performance: the_operation of the equipment
with its rpted load at rated speed.

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

rope, counterweight: wire rope used to raise andiower the
counterweight on equipment having a winding fdrum
machine or a hydraulic machine equipped With a
counterweight.

rope, governor: wire rope with at least one end fasfened
to the safety activating means grgovernor rope releasing
carrier, passing over and dfiving the governor sheave,
and providing continuous information on the speegl and
direction of the platform'or counterweight.

rope, suspension (lejsting): wire rope used to rais¢ and
lower a platformulift or its counterweight, or a stajrway
chairlift, or.both.

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

Tope-fastening device, auxiliary: a device attached o the
platform or counterweight or to the overhead deadl-end
rope-hitch support that will function automaticafly 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 befoge the
plunger strikes its mechanical stop.

runway: the space in which the platform or seat mjoves.

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 ejxcept
under certain specified conditions.

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, calibrated to
control the activation of a safety at a predetermined
tripping force.

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.

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.

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.
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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
threads that supports the platform on screw driving
machines.

shall: indicates a mandatory requirement.

should: indicates a recommendation, not a mandatory

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,
which 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

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.

sleevijig (liner): the insertion of a smaller diameter cylin-
der inside the existing cylinder of a hydraulic driving
macHjine.

solid state device: an element that can control current flow
withput 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 inswhich
a lift{functions.

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

stop qwitch: see emergency stop switch.

supply piping: the piping for a hydraulic driving machine
betwgen the control valves.and the driving member of
the driving machine.

termipal landing: seedanding.

termipal stoppingdevice, final: a device that automatically
causps the power to be removed from the driving
macllinemotor and brake, or from a hydraulic driving
maching, independent of the functioning of the normal

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 guided platform that travels vertically.

weatherproof: so qonstructed or protected that{exposure
to the weather will not interfere with its spiccessful
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 plgtform lift
or stairway chairlift are lifting their rated loagdl at rated
speed.

1.4 Metric (SI) Units

This edition of the standard uses hard metriq (SI) units
whenever practical. The acceptable equivalent
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.

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

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

Designator Standard A18 References Available From
ANSI 797.1-2004 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
ANSI/ASSE A10.4-2007 Safety Requirements for Personnel Hoists and 1.1.2 ANSI
Employee Elevators for Construction and Demolition
Operations
ANSI/ASTM|E 84 Test Method for Surface Burning Characteristics of 2.6.7 ANSI
Building Materials
ICC/ANSI Al17.1-2003 Accessible and Usable Buildings and Facilities 3.10.1 ANSI
IEEE/ASTM [SI 10-1997 IEEE/ASTM SI 10 American National Standard for Use 1.4 ANSI
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
editions)
ASME A90.] (latest edition) Safety Standard for Belt Manlifts 1.1.2 ASME
ASME A120.1 (latest edition) Safety Requirements for Powered Platforms for Building 1.1.2 ASME
Maintenance
ASME B1.20.1 (latest Pipe Threads, General Purpose, Inch 8.1.7.3 ASME
edition)
ASME B29.100 (latest Precision Power Transmission, Double-Pitch Polwer 2.3.1.5, 2.3.9.1, 3.3.1.5, ASME
edition) Transmission, Double-Pitch Conveyor RollerChains, 3.3.6.1, 4.3.1.2,
Attachments, and Sprockets 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
CAN/CSA-B#4.1/ASME A17.5 Elevator and Escalator Electrical Equipment 2.1.7.2, 2.10.9.2, ASME
(latest edition) 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
QEI (latest pdition) Standard, for the Qualification of Elevator Inspectors 10.1.4 ASME
ASTM A307}-04 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
ASTM A502-03 Standard Specification for Rivets, Steel, Structural 2.2.2.3, 3.2.1.1, 5.2.1.1, ASTM
and 6.2.1.1
ASTM D2412-02(2008) Standard Test Method for Determination of External 8.1.4.8 ASTM
Loading Characteristics of Plastic Pipe by Parallel-
Plate Loading
ASTM E8-0 Standard-Test Methodsfor TensionTesting of Matallic 2.6.7and9.5.1 ASTM
Materials
AWS D1.1/D1.M:2004 Structural Welding Code — Steel 9.1.1 and 9.1.2 AWS
AWS D1.3:1998 Structural Welding Code — Sheet Steel 9.1.2 AWS
16 CFR Part 1201-86 Architectural Glazing Standards and Related 3.6.6.3 and 6.6.4.3 CPSC
Materials
IBC-2006 International Building Code 1.3 ICC
IRC-2006 International Residential Code 1.3 ICC
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Table 1.5-1 Reference Documents (Cont’d)

Designator Standard A18 References Available From
NFPA 70-2008 National Electrical Code® 2.1.7.1, 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 99-2005 Standard for Health Care Facilities 2113 NFPA
SAE Ap100-1994 Fitting, Cross, Short Flareless 8.1.7.1 SAE
SAE Jq14-2004 Hydraulic Tube Fitting 8.1.7.2.1 SAE
SAE J417-2008 Hydraulic Hose 8.1.7.1 SAE
SAE )424-2007 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

Organizatig

Address and Phone Number

Organization

Address and Phone Number

ANSI

ASME

ASSE

ASTM

AWS

CPSC

American National Standards Institute, Inc.
25 West 43rd Street, 4th Floor

New York, New York 10036

Telephone: (212) 642-4900

www.ansi.org

The American Society of Mechanical Engineers
Two Park Avenue

New York, New York 10016-5990

Telephone: (212) 591-7722

www.asme.org

ASME Order Department

22 Law Drive

Box 2900

Fairfield, New Jersey 07007-2900

Telephone: (973) 882-1167
(800) 843-2763

The American Society of Safety Engineers
Customer Service

1800 E Oakton St

Des Plaines, IL 60018

Telephone: 847-699-2929

WWW.asse.org

ASTM International

100 Barr Harbor Drive

West Conshohocken, Pennsylvania
19428-2959

Telephone: (610) 832-9500

www.astm.org

American Welding\Society
8669 NW 36 _Street, No. 130
Miami, FL_33466

Telephone; (800) 443-9353
WwweaWs.org

U:S: ‘Consumer Products Safety Commission
Washington, DC 20207-0001
Telephone: (301) 504-0990

CSA

DOC

NFPA

SAE

uL

Canadian Standards Association
5060 Spectrum Way
Mississauga, Ontario

L4W 5N6 Canada

Telephone: (416)\747-4000
www.csa-intl<rg

U.S. Department of Commerce
Commodity Standards Division
Available from Superintendent of
Documents
Government Printing Office
Washington, DC 20402
Telephone: (703) 684-0211
Www.commerce.gov

National Fire Protection Association
1 Batterymarch Park

P.0. Box 9101

Quincy, Massachusetts 02269-9101
Telephone: (617) 770-3000
www.nfpa.org

Society of Automotive Engineers
400 Commonwealth Drive
Warrendale, PA 15096-0001
Telephone: (724) 776-4841
WWW.Sae.org

Underwriters Laboratories, Inc.
333 Pfingsten Road
Northbrook, Illinois 60062-2096
Telephone: (847) 272-8800
www.ul.com

(800) 638-2772
(800) 638-8270 TTY
WWW.Cpsc.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 smpoth surface. The lift side of the door andsill 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 enfrarices 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.) incdiameter. The lift side of the landing doors
and gill shall present a smooth surface located not closer
than [10émm (0.375 in.) nor more than 20 mm (0.75 in.)

devices to function as required shall be veriffed 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 testit'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 Platform sides not used for entrance or
exit shall be guarded by enclosure walls of smooth con-
struction to a height of at least 1 100 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 digmeter. A
grab rail extending the full length of either sidqwall shall
be provided at a height of 850 mm (34 in.) to [l 000 mm
(38 in.). The running clearance between platform enclo-
sure walls that extend less than 2 000 mm (79 |n.) above
the platform floor and the runway enclosure wills, verti-
cal face of the machine housing, or other rigid surfaces
shall be not less than 50 mm (2 in.). The runnjing clear-
ance between platform enclosure walls 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 fenclosure
wall ends and the entrance and exit side of the runway

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.

shall be not less than 10 mm (0.375 in.) nor more than
75 mm (3 in.).

2.1.1.8 If the runway enclosure extends to a mini-
mum height of 2 000 mm (79 in.) above the upper land-
ing, consists of transparent walls, is exposed to direct
sunlight, and is enclosed with a solid roof, forced ventila-
tion with a minimum air-handling capacity of one air
change per minute based on net inside enclosure volume
shall be provided. The ventilation shall be thermostati-
cally controlled. It shall be set to activate at a temperature
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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 enclosure, provide a minimum headroom clearance
of 2000 mm (79 in.).

2.1.2 Partial Runway Enclosure Provided

2.1.2.1  The area under the platform shall be fully

than 10 mm (0.375 in.) nor more than 20 mm (0.75 in.)
from the access edge of the platform floor.

2.1.2.4 The side of the platform providing access
to the lower landing shall be guarded by a platform
door of unperforated construction. The door shall be
self-closing and at least 1 100 mm (42 in.) high.

2.1.2.5 All doors shall be provided with a combi-
nation mechanical lock and electric contact. Locking

enclosed [by smooth guards, either telescoping or sta-
tionary, oh 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 guards, if
provided] shall be at least equal to the maximum upward
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 nim (2 in.). Shutter-type (telescoping) guards, if
provided| shall be securely fastened to the lower landing
level and|to the platform. Openings necessary for opera-
tion of shutter-type (telescoping) guard panels shall
reject a bpll 12 mm (0.5 in.) in diameter.

2.1.2.1.1  Where stationary guards are used,
the runway entrance at the lower landing shall be
guarded by an unperforated self-closing door. The verti-
cal opening created in the runway by this door shall
provide 4 minimum clearance of 2 000 mm (79 in.). The
horizontgl opening created when the door is in its opén
position, [shall not exceed the interior width of the-ttun-
way. The [door shall guard the entire area of theopening
except fof space necessary for operation. Space neces-
sary for ¢peration shall reject a ball 12 mm. (0.5 in.) in
diameter| The platform side of the lafiding door shall
present a| smooth surface located not Jess than 50 mm
(2 in.) nor more than 75 mm (3_in.) from the platform
door. Th¢ landing doorsill shall be located not closer
than 10 mhm (0.375 in.) nor more than 20 mm (0.75 in.)
from the [platform floor,

2.1.2.2  The_runway entrance shall be guarded
at the upgpermost danding by a door of unperforated
constructjon net wider than the entrance to the platform
plus 25 mm ‘@)in.). The door shall be self-closing and
at least 1{100 mm (42 in.) high. The lift side of the door

devices shall be protected against tampering froi the
landing side. The locking devices shall permitra'dgor to
be opened only if the platform floor is within 5¢ mm
(2 in.) of the respective landing. The platfofm shall be
permitted to move away from the landing under c¢ntrol
of the normal operating device if"the door is dlosed
but not locked, provided that the ‘device will cauge the
platform to stop if it movestiote than 50 mm (R in.)
away from the landing before'the door is locked.

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

2.1.2.6 _The platform side of the landing goors
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 withgtand,
without permanent deformation, a force of 550 N
(125 1bf) applied on any 100 mm (4 in.) by 100 mm
(4 in.) 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 $ill 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 floof. The
fascias shall not be permanently deformed when afforce
of 550 N (125 Ibf) is applied on any 100 mm (4 in.) by
100 mm (4 in.) area.

2.1.2.8 The platform enclosure walls on the|sides
not used for entrance or exit shall be of smooth congtruc-
tion to a height of at least 1100 mm (42 in.) gbove
the platform floor with no openings, other than those
necessary for operation. Openings necessary for opera-

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.

2.1.2.3 The runway entrance shall be guarded at
any intermediate 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
extend to a height of at least 1 100 mm (42 in.) above
the top terminal landing. The lift side of the door and
sill shall present a smooth surface located not closer

10

;.iUll D}lal} ltth,'L d bd}l 12 IITIIT (GS ill.) ill L‘lidlllt er. 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
enclosure wall and the vertical face of the machine hous-
ing shall be not less than 50 mm (2 in.). Where an obstruc-
tion or 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,
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shearing, or crushing hazard, a smooth continuous sur-
face shall be provided extending from the lower landing
to a height 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
extending from the lower landing to a height of not less
than 75 mm (3 in.) above the obstruction. The continuous
surface shall be located on the lift side of the obstruction

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 following:

(a) The arm(s) shall be located above the leading edge
of the platform on the lower landing side at a height of
not less than 800 mm (32 in.) or greater than 1 000 mm
(38 in.). Gaps between the adjacent ends of arm sections
or the end of arm sections and the lift sidewall shall not
exceed 100 mm (4 in.) when the arms are in their guard-

not ct
walld.
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2.1.3 Runway Enclosure Not Provided

.1.3.1  The runway entrance shall be guarded at
the upper landing by a door of unperforated construc-
tion.|The door shall be self-closing, at least 1 100 mm
(42 in.) high, and withstand, without permanent 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 {ill 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 wider than the entrance to the platform
plus 25 mm (1 in.). The door shall be self-closing and
exter]d to a height of at least 1 100 mm (42 in.) above
the tpp terminal landing. The lift side of the door and
sill shall present a smooth surface located not cleser
than [10 mm (0.375 in.) nor more than 20 mm (0.75 in.)
from(the access edge of the platform floor.

2.1.3.3 Asmooth vertical fascia shallbe provided
from(the top terminal landing sill and‘any intermediate
landing sill to the level of the bottom:terminal landing
sill. Qpenings necessary for opetation shall reject a ball
12 mm (0.5in.) in diameter. A deyvice to stop the platform
if an| object protrudes beyond the platform edge into
the rfinning clearance shall be provided if the fascia is
perfdrated. The device used shall be effective for the
full width of the platform opening and for the full travel
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 thesplatform. The surface shall not be perma-
nentlly (deformed when a force of 550 N (125 Ibf) is

appliedronany100-mm4-in) by 100-mm{4-in)area-

ingpositiomn.

(b) The arm(s) shall be of smooth constructign 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 anydireéction. Inaddition,
they shall not be permanently 'deformed wh¢n a force
of 1 000 N (225 Ibf) is applied in'the horizontal direction
along the centerline of theplatform.

(c) Each retractablesarm 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 fromany landing if the arm is jnot in its
locked guafding position. Means shall be prpvided to
manually’unlock the retractable arm(s) for emergency
evacuation purposes. The unlocking mecharfism shall
not be'teadily accessible to the passenger.

(@) 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 the arm(s)|shall not
exceed 140 N (30 Ibf) as measured at the midpqint across
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 gf smooth
construction with no openings, other than th¢se neces-
sary for the operation of the lift, to a height pf at least
1100 mm (42 in.). Those openings necessary for opera-
tion shall reject a ball 12 mm (0.5 in.) in digmeter. A
grab bar extending the full length of either s{de guard
shall be provided at a height of 850 mm (B4 in.) to
1 000 mm (38 in.).
The running clearance between the platformjenclosure
walls and the machine housing or any other rigid surface

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.

2.1.3.4.1 The lower landing side of the plat-
form shall be guarded by a platform door of unperfora-
ted construction. The door shall be self-closing, at least
1100 mm (42 in.) high, and withstand, without perma-
nent deformation, a force of 550 N (125 1bf) on a 100 mm
(4 in.) by 100 mm (4 in.) area.

11

shattbe ot tess tham S0 (2 1)~ Wiherearobstruction
or surface less than 1100 mm (42 in.) above the top
landing other than the machine housing is within
300 mm (12 in.) of the platform enclosure walls and
presents a pinching, shearing, or crushing hazard, a
smooth continuous surface shall be provided extending
from the lower landing to a height of not less than
1100 mm (42 in.) above the top landing. Where an
obstruction 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
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landing to a height of not less than 75 mm (3 in.) above
the obstruction.

2.1.3.6  The underside of the platform shall be
guarded in accordance with the requirements of
para. 2.1.3.6.1, 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
anywhere on its underside in its downward travel, shall

2.1.3.8 All doors, except as provided in
para. 2.1.3.9, shall be provided with a combination
mechanical lock and electric contact. Locking devices
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 permit-
ted to move away from the landing under control of the
normal operating device if the door is closed but not

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 Ibf).
The lift ghall be permitted to operate away from 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 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 (74 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 contacf an internal moving component other than the
bellows gupport mechanism, whichever is less. Deflec-
tion shall be measured with the platform at uppermost
landing.

(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 jpara. 2.1.3.6.1.

(b) Defflection greater than that” allowed by
para. 2.1]3.6.2 shall be permitted, provided that any
additionpl deflection actuate§ & Sensing device that
causes the electric power to be removed from the driving
machine motor and brakéif*provided, and causes the
platform |to stop its dewnward motion within 50 mm
(2 in.). Dgwnward metion shall be permitted to resume
when thq bellows_is returned to its normal condition.

2.1.3.6.3" A force sensitive safety surface shall
be provided.€overing the entire floor area directly under

tocked, provided thatthe devices witt catse the ptatform
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 devicesishall comply
with para. 2.1.1.4.1.

2.1.3.9  Where the lift js, installed at a lodation
that does not have guard rails\at the upper landihg as
allowed by building codes-(see definition), the rei-{uire-
ments of paras. 2.1.3.1 throtugh 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 terpinal
landing heightplis 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-
formif the gates are not closed. The gates shall rjot be
permanently deformed when a force of 550 N (12 1bf)
is applied on any 100 mm (4 in.) by 100 mm (4 in.) area.

2.1.3.10  The requirements of para. 2.1.3.7|shall
be permitted to be increased to 75 mm (3 in.) if a platform
gate complying with para. 2.1.3.9 and an automatjcally
folding ramp to service the upper landing is provided.
When deployed, the ramp shall have a minimum ovlerlap
at the upper landing sill of 50 mm (2 in.) and shgll be
substantially level. It shall be provided with an electric
contact, which will stop the movement of the plaform
within 150 mm (6 in.) of travel away from the yipper
landing if the ramp has failed to rise to its retrpcted
position.

2.1.4 Courtroom Lifts

2.1.4.1 The runway entrance shall be gugrded
at the uppermost landing by a door of unperforated
construction. The door shall be self-closing or gower

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 Ibf) applied anywhere on its
surface. The lift shall be permitted to operate in the
upward direction. Downward motion shall be permitted
to resume when the force is removed.

2.1.3.7 The clearance between the platform floor
and the upper landing sill shall be not less than 10 mm
(0.375 in.) nor more than 20 mm (0.75 in.).

12

operated, at a height not less than 900 mm (36 1n.), 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
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
guarded in accordance with the requirements of
para. 2.1.4.2.1 or 2.1.4.2.2.

(14)


https://asmenormdoc.com/api2/?name=ASME A18.1 2014.pdf

ASME A18.1-2014

2.1.4.2.1 The runway entrance at any interme-
diate landing entrance shall be guarded by a self-closing
or power-operated door of unperforated construction
not wider than the entrance to the platform plus 25 mm
(1 in.). 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
surface located not closer than 10 mm (0.375 in.) nor
more than 20 mm (0.75 in.) from the edge of the plat-

operation of the lift. Those openings 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.). The running clearance between a
platform-mounted sidewall and stationary surfaces
shall be not less than 50 mm (2 in.) nor more than 75 mm
(3 in.). Stationary runway sidewalls shall be at a height
not less than 900 mm (36 in.) above the lower landing.
The clearance between stationary runway sidewalls and

form[fioor:

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-
videdl with a platform-mounted guard of smooth, 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 the platform shall be fully
enclgsed by smooth guards, either telescoping or sta-
tionary, on all accessible platform sides. The guards shall
withgtand, without permanent deformation, a force of
550 NI (125 1bf) applied on any 100 mm (4 in.) by 100 mm
(4 in{) area. Shutter-type (telescoping) guards, if pro-
vided, shall be securely fastened to the lower landing
leveljand to the platform. Openings necessary for operaX
tion jof guards shall reject a ball 12 mm (0.5 in.)"in
diamieter.

2.1.4.4 A vertical fascia shall be provided from
the t¢p terminal landing sill and any intermeédiate land-
ing s|ll to the level of the bottom terminal landing sill.
Openings necessary for operation,shall reject a ball
12 (0.5 in.) in diameter. Thefascia shall guard the
full width of the platform. The sufface shall not be per-
mangntly deformed when@force of 550 N (125 1bf) is
applied on any 100 mm<{(4in.) by 100 mm (4 in.) area.
The ¢learance between-the vertical fascia and platform
edge|shall be not lessthan 10 mm (0.375 in.) nor more
than 20 mm (0.75Nn.).

2.1.4.5 \\"The runway entrance shall be guarded at
the lpwetlanding by a door of unperforated construc-
tion. [Thedoor shall be self-closing or power operated,

the platformrstatt be ot tesstharmr H0mmr(6:375 in.) nor
more than 20 mm (0.75 in.).

2.1.4.7 All doors/guards shall®beprovided 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.).0f the respective lanfing. The
platform shall be permitted to move away |from the
landing under contral of the normal operating device if
the door/guard iS)closed but not locked, proyided that
the devices will cause the platform to stop iff it moves
away fromythe landing more than 50 mm (2 in.) before
the door/guard is locked.

2.1.4.7.1 Door-locking devices sha
with para. 2.1.1.4.1.

1 comply

2.1.5 Pipes in Runway Vicinity. Pipes dqonveying
steam, gas, or liquids that, if discharged into thie runway,
would endanger life or health shall not be pgrmitted.

Lifts shall
shall not
bit is not
platform
rcordance

2.1.6 Lower Level Access Ramps and Pits.
be permitted to have a pit. Unenclosed pits
exceed 100 mm (4 in.) in depth. Where a
provided, a floor-mounted or retractable
floor-mounted ramp shall be provided in a
with para. 2.1.6.1 or 2.1.6.2.

2.1.6.1 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{ (4 in.)

2.1.6.2 Retractable ramps shall be autqmatically
actuated to a position of 70 deg minimum ffom hori-
zontal and shall remain in their elevated posjtion until

at a height not Iess 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.).

2.1.4.6  The sides of the platform not used for
entrance or exit shall be guarded by stationary runway
or platform-mounted sidewalls of solid construction
with no openings, other than those necessary for the

13

the platform returns to the fanding. vWhen in use, the
inclination of the ramps 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.)

2.1.6.3  On lifts installed exterior to a building,
permanent provisions shall be made to prevent accumu-
lation of water in the pit.
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2.1.6.4 Where the pit extends more than 150 mm
(6 in.) below the sill of the lowest runway entrance door,
there shall be installed within 600 mm (24 in.) of the
pit floor
(a) a permanent, externally guarded lighting fixture,
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-Volt, single-phase GFI duplex

(1) an electric contact shall be provided to prevent
operation of the lift when the door is open

(2) the door shall be provided with a vision panel(s)
that is glazed with clear wired glass not less than 6 mm
(0.25 in.) thick, will reject a ball 150 mm (6 in.) in diame-
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.

receptaclé¢:

2.1.4.5 For lifts conforming to the requirements
of para. 2.1.1 or 2.1.2, access to pits shall be by means
of the loyvest runway entrance door, or by means of a
separatg pit access door in accordance with
para. 2.16.5.1 or 2.1.6.5.2. A stop switch meeting the
requirempnts of para. 2.10.6 shall be installed within the

runway ¢nclosure where it is accessible from the pit
access ddor.
2.1.6.5.1 Where access is through the lowest

runway gntrance door and the pit extends more than
900 mm |35 in.) below the sill of the lowest runway
entrance floor, 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
than 1 20D mm (48 in.) above the sill of the access door.
The rungs, cleats, or steps shall be a minimum of 400 mm
(16 in.) wide. When unavoidable obstructions are
encountered, the width shall be permitted to be
decreased to less than 400 mm (16 in.). The reduced
width shall be as wide as the available space permits,
but not less than 225 mm (9 in.). The rungs, cleats, or
steps shall be spaced 300 mm (12 in.) on centér. A clear
distance ¢f not less than 180 mm (7 in.) from the center-
line of thg rungs, cleats, or steps to the nearest permanent
object in|back of the ladder shall be provided. When
unavoidaple obstructions are encountered, the distance
shall be permitted to be reduced-to 115 mm (4.5 in.).
Side rails} if provided, shall liave“a clear distance of not
less than|[115 mm (4.5 inj.from their centerline to the
nearest pgrmanent object/The nearest point of the ladder
shall be within 1 000 mum (39 in.), measured horizontally
from the jmeans to tnlock the egress door from the pit.

Pit access by a\ladder shall not be permitted when
the pit flgor isrmore than 3 000 mm (120 in.) below the
sill of thd aeCess door.

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

(e) The door shall be self-closing and proyided,
a spring-type lock arranged to permit‘the door
opened from the inside of the pit without a key.
doors shall be kept closed and locked.

2in.)

with
to be
Such

2.1.6.6  Where the distance from the pit flgor to
the underside of the platform‘exceeds 2 100 mm (8B in.),
with the platform at the\lowest landing, a means|shall
be permanently installed or permanently stored in the
pit to provide accéss to the equipment on the undgrside
of the platform,

2.1.7 Electrical Equipment and Wiring

2.1.7.1  The installation of electrical equigment
and‘wiring shall conform to the requiremerfts of
NEPA 70.

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

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

rance
than
plat-

2.1.9 Headroom Clearance. Headroom clea
throughout the range of travel shall be not less
2000 mm (79 in.) as measured vertically from the
form floor.

2.2 Guide Rails

Guide rails shall conform to the requirements of
paras. 2.2.1 through 2.2.7. Where tee rails are proyided
they shall also conform to the requiremenits of
paras. 2.2.8 and 2.2.9. Rail joints shall be designed to

2.1.6.5.2 A separate pit access door, when pro-
vided, shall be subject to the following requirements:
(a) If the door swings into the pit, it shall be located
so that it does not interfere with moving equipment.
(b) If the door swings out, and the lowest structural
or mechanical part, equipment, or device installed
beneath the platform, except guide shoes or rollers 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

14

Maintain the accuracy of the rail alignment and to with-
stand the stress and deflection limitations stipulated in
para. 2.2.4.

2.2.1 Material. Guide rails, guide-rail brackets, rail
clips, fishplates, and their fastenings shall be of steel or
other metals conforming to the requirements of para. 2.2.
Where steel may present an accident hazard, as in chemi-
cal or explosive plants, guide rails shall be permitted
to be of selected wood or other suitable nonmetallic
materials.
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2.2.2 Requirements for Steel, Where Used

2.2.2.1 Rails, brackets, fishplates, and rail clips
shall be made of open-hearth steel or its equivalent hav-
ing 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 50 mm (2 in.).

2.2.2.2

Bolts shall conform to ASTM A307.

2.2.3 Requirements for Metals Other Than Steel.
Metalls other than steel shall be permitted to be used
provided the factor of safety is not less than, and the
defleftions are not more than, the values specified in
this gection, 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
or infthe rail and its reinforcement, due to the horizontal
forcep imposed on the rail during loading, unloading or
runnjng, calculated without impact, shall not exceed
100 NIPa (15,000 psi), and the deflection shall not exceed
6 mm (0.25 in.).

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

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

2.2.5 Guide-Rail Surfaces. Guide-rail surfaces used
for ghiding a platform or countérweight shall be sulffi-
ciently smooth and true tp~operate properly with the
guiding members. Those surfaces that the platform or
counferweight 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 floor conditions resulting.

2.2.6 -Overall Length of Guide Rails. The platform
and fountérweight guide rails shall extend at the top

shall be designed to safely withstand the application of
the platform or counterweight safety when stopping the
platform and its rated load or the counterweight; and
withstand the forces specified in para. 2.2.4.2 within the
deflection limits specified.

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

kets shall
be secured to their supporting structure By jmeans of
bolts or rivets, or by welding. Fastening.belty and bolt
holes in brackets and their supporting beams ghall con-
form to the requirements of para. 2.2.9. Weldiphg, where

used, shall conform to the requireéments of pgra. 9.1.

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

Welding, where used, shall conform to th¢ require-
ments of para. 9.1.

2.3 Driving Means and Sheaves

The driving means shall be one of the follqgwing:

(1) winding drum

(b) traction

(c) roped sprocket

(d) chain sprocket

(e) screw

(f) rack and pinion

(¢) direct-plunger hydraulic

(h) roped-hydraulic

(i) lever hydraulic

(j) lever screw

(k) friction

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

2.3.1 General Requirements

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

and UttUll L tU tllc \AY lt thc 6 blidil 16 IITCIL lLCL =3 fl UIIT diDCl L
gaging from the guide rails if either the platform or
counterweight reaches its extreme limit of travel.

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,

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.

15

of driving machines and sheaves, including fasteners
transmitting load, shall be not less than 8 for steel,
bronze, or other metals having an elongation of less than
14% in a length of 50 mm (2 in.) or 10 for cast iron or
other metals having an elongation of less than 14% in
a length of 50 mm (2 in.). Other factors of safety for
specific driving means are further specified in section 8.

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

(14)
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Means shall be provided to ensure that there is no
relative motion between rigidly joined components
transmitting load.

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

2.3.6 Guarding of Guiding Members. The guiding
members shall be guarded to prevent accidental contact.
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 be so
supported and secured to prevent any part becoming
loose or displaced. Beams directly supporting machin-

prevent excessive Stress Concerntrations T threstafts:

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

2.3.1.3  Friction gearing, clutch mechanisms, or
couplingg shall not be used to connect a driving-machine
drum or pheave 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 B29.100.

2.3.1.6 Winding drums, traction sheaves, over-
head sheaves, and deflecting sheaves used with suspen-
sion and fompensating 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 T X 19 steel aircraft cable is used, the piteh
diameter|of the drums and sheaves shall be permitted-to
be reducdd to 21 times the diameter of the rope-ox:cable.
Where [the grooves are used to transmit powet, suffi-
cient tradtion shall be provided between the ‘rope and
groove, and in the event of nonmetallic\lining failure,
between fhe rope and the remaining shieave groove, to
safely st¢p and hold the platform with 125% of the
rated loafl.

2.3.2 |Hydraulic Driving‘Machines. Direct-plunger
hydrauliq driving machifies, where used, shall conform
to the refjuirements (ofypara. 8.1, except para. 8.1.2.
Roped-hydraulic and chain-hydraulic machines shall
also confprm to thérequirements of para. 8.1 except for
paras. 8.1.1, 8:1:3; and 8.1.4.3.

2.3.3 [Screw Machines. Screw machines, where

ery shall be or steel or reinrorced concrete.

2.3.7.2 Overhead beams and sheaves ‘shall be
designed for not less than the total load‘on ovethead
beams, which shall be assumed to be equal to the weight
of all apparatus resting on the beams plus twide the
maximum load suspended from {the beams. The| load
resting on the beams shall incldde the complete w¢ights
of the driving machine, sheaves, controller, etc. The load
suspended from the beams’shall include the sum ¢f the
tensions in all ropes suspended from the beams.

2.3.7.3 Thé€ driving machine or sheaves, except
idlers or deflectinig sheaves with their guardg and
frames, shall not be fastened to the underside gf the
supporting\beams at the top of the runway.

2.37.4 Cast iron in tension shall not be usg¢d for
supporting members for sheaves where they are hung
béneath beams.

2.3.8 Guarding of Driving Machines and Suspepsion
Means. The driving machine and suspension means
shall be guarded to prevent accidental contact| Any
opening required for operation shall reject a ball 20 mm
(0.75 in.) in diameter. Access shall be provided for
inspecting and servicing. Any guard(s) required [to be
removed for inspecting and servicing shall be scr¢wed,
locked, or bolted in place.

2.3.9 Indirect-Drive Machines. Indirect-driv¢ ma-
chines, utilizing V-belt drives, tooth drive belts, or|drive
chains, shall conform to the requirements of paras. 3.3.9.1
through 2.3.9.3, except that the requirements of |para.
2.3.9.2 shall be permitted to be omitted if a self-lofking
drive meeting the requirements of para. 2.4.3 iy pro-
vided. If multiple belts or chains are provided, they|shall
be preloaded and matched for length in sets.

used, shall conform 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 machine
framework, base, and fastenings to the buildings where
used, shall be of metal construction, have a factor 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 used.
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2391 Gcnc-a-l—Req'ui-rements.—Bei-hsetrslmll 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 B29.100, 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 ensure equal load distribution
on all chains. Tooth sheaves for a belt drive shall be
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constructed in a manner to ensure 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 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

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

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

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

. . . o . PR
Ob]e<. S ITOIT TITTETIETTITE WIUT UTTVES:

2.3.9.2 Monitoring and Brake Location. Each belt
or chain in a set shall be continuously monitored by a
brok¢n belt or chain device that shall function to auto-
matigally interrupt power to the machine and apply the
brakg¢ if any belt or chain in the set breaks or becomes
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.

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 requuire replacement, the entire set shall be replaced.
Sprogkets and toothed sheaves shall also be replaced if
worn.

2.4

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

24.2 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.

2{4.3 A machine Brake is not required if a
self-lpcking drive utilizihg/a lead screw, worm, or other
positive gearing that Wwill stop and hold the platform
with [the rated loadithin 100 mm (4 in.) of down travel
after [the power.is removed is provided.

Driving Machine Brakes

2.5
2,

buspension and Support Means

5.1~General Requirements

2.5.1.4  For rated loads up to 230 kg (500 Ib),
ropes shall have a minimum diameter of-6 mm (0.25 in.)
and chains shall have a minimum(pitch ¢f 12 mm
(0.5 in.). For higher rated loads, ropes,shall haye a mini-
mum diameter of 10 mm (0.375¢in.) and chhins 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 lgss than 7
based on the tensioror-forces exerted on the sfispension
and support means when raising the rated lopd. When
the platform ahd counterweight are suspendefd by steel
ropes and theéydriving means between the mafhine and
the counterweight is an endless roller-type ¢hain, the
factor ofisafety of such chain shall be not legs than 8,
based.on the rated load. See section 8 for specigl require-
mehts for particular drive systems.

h Sheaves
rope on a
adequate
rontact of
less than

2.5.3 Arc of Contact of Suspension Means o
and Sprockets. The arc of contact of a wire
traction sheave shall be sufficient to produce
traction under all load conditions. The arc of
a chain on a driving sprocket shall be not
140 deg.

2.5.4 Spare 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.

2.5.5 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 or by tapered babbitted sockets, of by other
means approved by the authority having jurisdiction.

2.5.6 Lengthening, Splicing, Repairing, or Replacing
Suspension Means. Suspension ropes shgll not be

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
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lengthened or repaired by splicing. Broken or worn sus-
pension chains shall not be repaired. If one rope or chain
of a set is worn or damaged and requires replacement,
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.

2.5.7 Fastening of Rope Suspension Means to
Platform. The platform ends of wire ropes shall be
fastened in a return loop by properly made individual
tapered babbitted sockets or properly attached fittings
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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.

2.5.8 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.

2.6.6.2 During operation, the minimum illumi-
nation on the floor and controls shall be not less than
50 Ix (5 fc).

2.6.6.3 An auxiliary illumination source to pro-
vide general illumination of not less than 2.2 Ix (0.2 fc)
on the floor and controls shall be provided.
The auxiliary system shall be automatically activated
when normal illumination power fails and shall be capa-

2.6 PlatJorms

2.6.1 |[Frame and Floor. The frame shall be of metal
constructjon and have a factor of safety of not less than
5 based ¢n the rated load. The floor shall be of metal
or wood fonstruction with a nonskid surface.

2.6.2 (Securing of Enclosures. The enclosure shall
be securely fastened to the floor and so supported that
it cannot Joosen or become displaced in ordinary service,
on the application of the platform safety, or on buffer
engagement. The enclosure shall be so constructed that
removable portions cannot be dismantled from within
the platfgrm.

Enclosfire linings, decorative panels, light fixtures,
and othey apparatus or equipment attached to the enclo-
sure shal] be securely fastened and so supported that
they will| not loosen or become displaced in ordinary
service, ¢n platform safety application, or on buffer
engagement.

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, ekceeding that which would reject a ball 12 mm
(0.5 in.) In diameter, in the enclosure used for panel
hanging pr support have permanent rheans to prevent
straight through passage beyond the\running clearance.

2.6.3 [Strength and Deflection of Enclosure Walls.
The enclgsure walls shall be{designed and installed to
withstandl a force of 330 Nw(¥5'lbf) applied horizontally
atany pojnt on the walls‘efthe enclosure without perma-
nent defprmation nor_cause the deflection to exceed
25 mm (1 in.).

2.6.4 |Use.of.Cast Iron. Cast iron shall not be used
in the construetion of any load bearmg member of the
platform
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 1x (5 fc).

18

ble of maintaining the above illumination intensity for
a period of not less than 4 h and shall use no fewet than
two lamps of approximately equal wattage;

2.6.7 Protection of Platforms Against Firé. For lifts
that penetrate a floor, and when firesresistive rupway
enclosure construction is required by.the buildingcode,
the platform enclosure, which includes the walls, top,
and floor, shall be protected against fire. Where the ate-
rials used for the platformeenclosure do not have a flame
spread rating less than 75;-the platform enclosure|shall
be protected against.fire by one of the folloping
methods:

(a) covering ith sheet steel a minimum of 0.4 mm
(0.0164 in.) inv<thickness or with equally fire-retajrdant
material.

(b) painting with an approved fire-retardant jpaint
having.a flame spread rating of not over 75, applfed in
accordance with the instructions of the manufadturer.
Such ratings shall be based on the test procedure gpeci-
fied in ANSI/ASTM E84.

A pictograph as shown in Fig. 2.6.7 should be ppsted
over each platform lift corridor call station. The picto-
graph is 125 mm (5 in.) wide and 200 mm (8 in.) [high.

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

2.6.8 A full passenger enclosure shall npt be
permitted.
2.6.8.1 Platforms shall be permitted to have a

top provided the top is non-load-bearing and marked
to indicate it cannot sustain a load.

2.7 Capacity, Speed, and Travel

2.7.1 Limitation of Load, Speed and Travel.

than 475 kg (1, 050 lb) Platforms with a floor greater
than 1.4 m? (15 ft?) shall have a rated load of not less
than 340 kg (750 Ib). Platforms with a floor greater than
1.7 m? (18 ft?) shall have a rated load of not less than
475 kg (1,050 1b). The lift shall be capable of sustaining
and lowering a load as specified in Fig. 9.7. The rated
speed shall not exceed 0.15 m/s (30 ft/min). Travel of
lifts conforming to paras. 2.1.1 and 2.1.2 shall not exceed
4250 mm (168 in.). Travel of lifts conforming to
para. 2.1.3 shall not exceed 1 500 mm (60 in.). Travel of

(14)
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Fig. 2.6.7 Platform Lift Corridor Call Station Pictograph

In Case Of Fire
Do Not Use Lift

lifts gonforming to para. 24 shall not exceed 600 mm
(24 ).

2.7.2 Capacity Plates. A capacity plate stating the
rated load shall Be‘provided by the manufacturer and
fastehed in a conspicuous place. The letters and numer-
als uged 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

2.8 Safeties and Speed Governors

All platforms shall be provided with a safgty, except
as permitted in para. 2.8.8. The safety shall bg actuated
by the action of a speed governor or by the brpakage 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 slackening of the suspensidn or sup-
elay, and

pnrf means, the Q:\Fof} shall be set without

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.

2.7.4 Restriction Sign. A sign shall be securely fas-
tened in a conspicuous place at each landing and on the
platform. 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.

19

independent of the speed governor, if provided.
Safety parts shall conform to the requirements of
paras. 2.8.2 and 2.8.3. Where hoisting ropes are used,
the application 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. 2.8.5 through 2.8.7.

2.8.1 Screw Drive Machines. When screw drive
machines are used, safeties and speed governors con-
forming to para. 2.8.1 shall be permitted.
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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/min) in the event of failure of the driving means.

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.

ropes shall be not less than 5. Tiller-rope construction
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

2.8.1.3 The capability of the alternate safety of the location of the break in the hoisting ropes (inertia
devices dpscribedm paras: 28t rarmd 282 tofurnctiorn npp“pgﬁnn)' hckshallbe pm-miH—nA Lobe .nhp.nmp].shed
as required shall be verified by engineering tests as DY the use of a governor and governor rigging having
described in para. 9.6. a sufficiently high value of inertia to apply~the gafety
.. on free fall independently of the speed ‘action qf the

2.8.2 |Minimum Factors of Safety and Stresses of

Safety Pdrts 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 ot less than 3%, based on the ultimate strength
of the mjterial, 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
relieved.

2.8.2.2  Springs shall be permitted to be used
in the oppration of platform or counterweight safeties.
Where uged, and where partially loaded prior to safety
operatior], the loading on the spring shall not produce
a fiber stfess exceeding one-half the elastic limit of the
material. |[During operation of the safety, the fiber stress
shall not pxceed 85% of the elastic limit of the material.
Helical springs, where used, shall be in compressjon.

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

2.8.2.4 Ropeused as a conpection from the safety
to the ggvernor rope, inclifding 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-rop€_construction shall not be used.

2.8.2.5 ~The factors of safety shall be based upon
the maximumi“stresses developed in the parts during

governor.

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

2.8.6 Level of Platform Floor on Safety Applicatjon.
The application of’a Type A or Type B safety to stdp the
platform, with dtsyrated load centered on each qyarter
of the floor Symmetrically with relation to the denter
line of the-floor, shall not cause the floor to be qut of
level more.than 30 mm/m (0.375 in./ft) in any direftion.

2:8.7 Release. When platform safeties are applied,
nd decrease in tension in the governor rope nor mjotion
of the platform in the down direction shall releage the
safeties, but such safeties shall be permitted ffo be
released by the motion of the platform in the up
direction.

2.8.8 Platform Safety Exceptions. Platform safeties
are not required for lifts with the following drjving
means:

(a) direct-plunger hydraulic

(b) other drives that do not utilize a flexible suppen-
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
(0.375 in./ft) in any direction, and said failure would
cause the platform to stop by application of a gafety
switch or equivalent means.

2.9 Terminal Stopping Devices

the operation of the safety whemn stopping rated toacd
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 ropes,
where provided, shall be of iron, steel, monel metal,
phosphor bronze, or stainless steel. They shall be of a
regular-lay construction, and not less than 6 mm
(0.25 in.) in diameter. The factor of safety of governor
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2.9.1 Normal terminal stopping devices required
by para. 2.9.2 shall use mechanically-operated,
magnetically-operated, optical, or static-type switches.

Final 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
securely mounted in such a manner so that horizontal
movement of the platform shall not affect the operation
of the device.

(14)
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2.9.2  Except as specified in para. 2.9.7, normal
stopping devices operated by the platform shall be pro-
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

1200 mm (48 in.) maximum and 380 mm (15 in.) mini-
mum above the platform floor or facility 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

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

29.4 Final terminal stopping device switch con-
tacts|shall be directly opened mechanically. Arrange-
ments that depend on a spring, or gravity, or a
combination thereof, to open the contacts shall not be
used

2.0.5 The final terminal stopping device shall not
control the same controller switches as the normal stop-
ping|device unless two or more separate and indepen+
dent pwitches are provided, two of which shall be closed
to complete the driving-machine motor-and-brake-cir-
cuit [in either direction of travel. Where a“two- or
three[phase alternating-current driving-machine motor
is used, these switches shall be of the multi-pole type.

The control shall be so designed and, installed that a
single ground or short circuit shall'be'permitted to pre-
vent feither the normal or final stopping device circuits
from(stopping the platform, butnot prevent both.

2/9.6 Final terminmal-stopping devices are not
required for direct-plungetr or roped hydraulic driving
machjines. Lower final-terminal stopping devices are not
required where the limitations of the machine or runway
limit|the travel of the platform (e.g., a platform at rest
on tHe bottom+terminal landing).

2.0.7. /A lower normal terminal stopping device is

not r yqnirﬂr‘ for direct P]nhgav Avi‘ring machines uwhere

permittec-tobeatterdarntoperated—Theatterplant shall
be summoned by means of a clearly| labeled
attendant-call device located at each lafiding.

2.10.2.2 The attendant shall operate th¢ platform
by means of a continuous-pressuge switch go located
that the attendant has full view of the floor afea under
the platform and full view of'the platform thHroughout
its travel. A manually reset.emergency stop switch shall
also be provided at thatylocation.

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

2.10.3 Control and Operating Circuit Requinements.
The design and installation of the control and pperating
circuitsyshall conform to the following.

2.10.3.1 Control systems that depend on the
completion or maintenance of an electric cifcuit shall
not be used for interruption of the power and application
of the machine brake at terminal landings, o1 for stop-
ping the machine when the safety applies.

2.10.3.2  If springs are used to actuate
contactors, or relays to break the circuit to st
at the terminal landings, they shall be of the
compression type.

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

switches,
p the lift
estrained

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

the platform rests on a physical stop at the bottom termi-
nal landing and where the platform floor stops within
a tolerance of 12 mm (0.5 in.) of the lower landing under
rated loading to zero loading conditions.

2.10 Operating Devices and Control Equipment

2.10.1 Operation. Operation of the lift 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

21

control is activated.

2.10.5 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
current power will not cause the lift driving-machine
motor to operate in the wrong direction.
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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.

be provided in accordance with the requirements of
para. 2.11.1 or 2.11.2. Standby power shall be provided
in accordance with para. 2.11.3.

2.11.1  The platform shall be provided with an
audible signaling device, operable from the emergency
stop switch, marked also with “ALARM” or from a
separate switch marked “ALARM,” which is located in
or adjacent to each platform operating panel. The switch
marked “ALARM” shall illuminate when actuated. The

They Shldll IUE COI lbpik uo ubly dl lb‘l PUI IIdl lEll‘lIy IIial kcd
“STOP” gnd indicate the “STOP” and “RUN" positions.
Switches |shall be positively opened mechanically and
their opening shall not be solely dependent on springs.

An emprgency 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
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 syispension ropes slacken. Lifts with roller chain
suspensi¢n means shall be provided with a slack-chain
device that will remove power from the motor and brake
if the plafform is obstructed in its descent and the sus-
pension mmeans slacken. This device is not required to
be of the|manually reset type if the chain sprockets are
guarded fo prevent the chain from becoming disengaged
from the [sprockets.

2.10.8 Release and Application of Driving-Machine
Brake. [Jriving-machine brakes shall not be electrically
released| until power has been applied fo the
driving-machine motor. All power feed lines to the brake
shall be opened and the brake shall applyatitomatically
when any operating device in para,2.10.1 or 2.10.2 is
in the stop position, and when any electrical protective
device functions.

2.10.9 Electrical Equipmeént)and Wiring

2.10(9.1  All elecirical equipment and wiring
shall conform to the rfequirements of NFPA 70.

2.10{9.2  Electrical equipment shall be certified
to the requirements of CAN/CSA-B44.1/ASME A17.5.

2.10.10 Manual Operatlons
vided to perm
the platform manually in the event of power failure,
unless standby (emergency) power complying with
Requirement 2.12 is provided. The means to raise or
lower the platform shall be capable of moving the plat-
form to a landing and of being accessed and operated
without working directly above the platform.

Means shall be pro—

2.11 Emergency Signals

If the platform is installed in an area not visible to
personnel at all times, emergency signaling devices shall
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signaling device shall be audible inside the platform
and outside the runway. The audible signaling device
shall have a rated sound pressure rating of not lesq than
80 dBA nor greater than 90 dBA at 3 000 mm (120 in.)
and respond without delay after thé}switch has|been
activated.

2.11.2  The lift shall be‘provided with a means
of two-way conversation bétween the platform gnd a
readily accessible point qutside the runway that is pvail-
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.

2.11.3 . Ifithe audible signaling device(s), qr the
means of two-way conversation, or both, are norpnally
connected'to the building power supply, they shall fauto-
matjeally transfer to a source of standby or emergency
power as required by the applicable building cogle or,
where applicable, Standard for Health Care Facjlities
(NFPA 99) after the normal power supply fails{ The
power source shall be capable of providing for the opera-
tion of the audible signaling device and illuminatjon of
the alarm switch for at least 1 h, and the means of] two-
way conversation for at least 4 h.

2.12 Standby Power

Lifts shall be permitted to have standby power td raise
or lower the lift. Where the standby power is to be{used
in lieu of manual operation complying |with
Requirement 2.10.10, it shall comply with 2.12.1 thjough
2.12.3.

2.12.1 Standby Power Source. The lift shall bepow-
ered by a standby power system from the buildipg or
from a rechargeable battery power system.

2.12.2 Operation The standby power system shall

F five

cycles minimum after bulldmg 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 data plate shall be provided that indicates the
A18.1 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

(14)
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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.).

INCLINED PLATFORM LIFTS®

Section 3 applies to inclined platform lifts installed in
locations other than in or at a private residence for use

3

3.1.4.2  Retractable ramps shall be automatically

actuated and shall remain in their elevated position until
the platform returns to the landing. When in use, the
inclination of the ramps shall be not greater than

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

/n\ 1 133 1'7 £oz ot gt oon 100

by the mobitity impaired:

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 pdjacent surfaces shall be not less than 20 mm
(0.75]in.). At no point in its travel shall the edge of the
platfprm floor facing the uppermost landing be more
than p00 mm (24 in.) above a step or landing as measured
vertigally.

3.1.2.1 Headroom clearance where the platform
is pogitioned for boarding shall be not less than 2 000 mm
(79 in.) as measured vertically from all points on the
surfajce of the platform floor.

8.1.2.2 Headroom clearance during travel shall
be nqt less than 1 500 mm (60 in.) as measured vertically.
from|any point on the surface of the platform floox,

3.1.2.3  If the headroom is less than 22000 mm
(79 i) measured from all points on the platform floor
surfajce throughout its travel a caution sign.shall be pro-
vided. The caution sign shall contain the words
“CAUTION. LOW OVERHEAD"and “SEAT AND
SEATBELT PROVIDED.” The(caution sign shall be
secutlely fastened in a conspicuous place. Letters shall
be ng¢t less than 6 mm (0.25 v’ high.

3{1.3 Pipes in Runway Vicinity. Pipes conveying
steam, gas, or liquid that, if discharged into the runway,
would endanger, lifé or health shall not be permitted.

3.
have)
accot

1.4 Lower Level Access Ramps and Pits. Lifts shall
a retractable platform floor-mounted ramp in
dance w1th para 3.14.2, except that 11fts installed

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

3 See section 6 for the requirements for this equipment installed
in or at a private residence.
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(4 in.)
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3.1.5 Structural Support. The structure pn which
the lift is installed shall be capable of safely stipporting
the loads imposed.

3.1.6 Electrical Equipment-and Wiring

3.1.6.1 The installation of electrical equipment
and wiring shall cénform to the requirements of
NEFPA 70.

3.1.6.2 < Flectrical equipment shall be certified to
the requirements of CAN/CSA-B44.1/ASME|(A17.5.

3.2 Guide Rails and Tracks

3.2.1 Material.
construction.

Guide rails shall be [of metal

3.2.1.1 Requirements for Steel, Where Useéd. Rails,
brackets, fishplates, and rail clips shall bg made of
open-hearth steel or its equivalent having|a tensile
strength of not less than 380 MPa (55,000 psi) apd 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.

3.2.1.2 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 3, and provided that cast iron is not ysed.

3.2.1.3 Guide-Rail Surfaces. Guide-rajl surface
used for guiding a platform or counterweight shall be
sufﬁciently smooth and true to operate prop erly with
® - 3 at-the platform
or counterwelght safetles 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 resulting.

3.2.2 Location. The top and bottom ends of each
run of guide rails shall be so located in relation to the
extreme positions of travel of the platform that the plat-
form guiding members cannot travel beyond the ends
of the guide rails.
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3.2.3 Stresses and Deflections of Guide Rails and
Their Brackets

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

Means shall be provided to ensure that there is no
relative motion between rigidly joined components
transmitting load.

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

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-rai| brackets, their fastenings and supports, such
as buildir)jg beams and walls, shall be capable of resisting
the horizpntal forces imposed by the rated load with a
total deflpction at the point of support not in excess of
3 mm (0.]25 in.).

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

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

3.3 Driving Means and Sheaves

The dr}ving means shall be one of the following:
(a) wirjding drum

(b) tradtion

(c) roppd sprocket

(d) chafin sprocket

(e) scrqw

(f) rack and pinion

(g) dir¢ct-plunger hydraulic
(h) ropled-hydraulic

(i) levdr hydraulic

(j) levqr screw

(k) frickion

3.3.41

3.3.1.1 _<Thefactor 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

General Requirements

PTEVeITt eXTesSsIive Stress CoITerTtrations T thre—stafts.
Shafts that support drums, sheaves, gears, goupfings,

and other members, and that transmit torque, shall be

provided with tight-fitting keys.

3.3.1.3  Friction gearing, clutchymechanisms, or
couplings shall not be used to connecta driving machine
drum or sheave to the main driving mechanism.

3.3.1.4 Worm gearing-having cast iron teeth shall

not be used on the driving_machine.

3.3.1.5 Drivingsmachine chains and sprgckets
shall be of steel and shall conform in design and dimen-
sions to the reqiiréments of ASME B29.100.

3.3.1.6,_‘Winding drums, traction sheaves, pover-
head sheaves, and deflecting sheaves used with suspen-
sion and compensating ropes shall be of metal, be
provided with finished grooves for ropes or shgll be
petmitted to be lined with nonmetallic groove material,
and have a pitch diameter of not less than 30 timgs 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
be reduced to 21 times the diameter of the rope or ¢able.
Where the grooves are used to transmit power, [suffi-
cient traction shall be provided between the rop¢ and
groove, and in the event of nonmetallic lining failure,
between the rope and the remaining sheave grooye, to
safely stop and hold the platform with 125% qf the
rated load.

3.3.2 Hydraulic Driving Machines. Direct-pljinger
hydraulic driving machines, where used, shall corjfform
to the requirements of para. 8.1 except para. 8.1.2

Roped-hydraulic machines shall also conform fo the
requirements of para. 8.1, except for paras. 8.1.1,/8.1.3,
8.1.4.3, and 8.14.7.

3.3.3 Screw Machines. Screw machines, where

of driving machines and sheaves including fasteners
transmitting load, shall be not less than 8 for steel,
bronze, or other metals having an elongation of at least
14% in a length of 50 mm (2 in.) or 10 for cast iron or
other metals having an elongation of less than 14% in
a length of 50 mm (2 in.). Other factors of safety for
specific driving means are further specified in section 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.

24

used, shall conform to para. 8.2.

3.3.4 Friction Machines. Friction machines, 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
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.
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3.3.6 Indirect-Drive Machines. Indirect drive
machines, utilizing V-belt drives, tooth drive belts, or
drive chains, shall conform to the requirements of
paras. 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 self-locking drive meeting the requirements of
para. 3.4.2 is provided. If multiple belts or chains are
provided, they shall be preloaded and matched for
length in sets.

3.5 Suspension and Support Means
3.5.1 General Requirements

3.5.1.1 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

3.3.6.1 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 Information sec-
tion of ASME B29.100, 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 assure equal load distribution
on all chains. Tooth sheaves for a belt drive shall be
consfructed in a manner to assure 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
statiq loading on the platform, which is the full load in
the platform at rest and at a position in the runway that
creatps the greatest load, including either the platform
or counterweight resting on its buffer.

Chlain drives and belt drives shall be guarded to pros
tect against accidental contact and to prevent foreigh
objedts from interfering with drives.

3.3.6.2 Monitoring and Brake Location:\Each belt
or chain in a set shall be continuously monitored by a
brokeén belt or chain device that shall‘furiction to auto-
matigally interrupt power to the/machine and apply
the brake if any belt or chain in(set’breaks or becomes
excegsively slack. The driving machine brake shall be
located on the traction shéave or drum assembly side
of the driving machine,50as to be fully effective if the
entirg belt set or chaiftset should break.

3.4 Driving-Machine Brakes

3l4.1 _ Driving machines, except hydraulic, shall
be equipped with electrically released spring-applied
brakg¢s ‘directly attached to the driving means through

(e) roped-hydraulic

(f) rack and pinion

(g) screw

(h) friction machine guides and rollers

3.5.1.2  Steel tapes or_welded link chhins shall
not be used as suspension,means.

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

diameter

3.5.2 Factors pf Safety. The suspension and support
means shall have a factor of safety of not lgss than 7
based on tlie tension in the rope, cable, chain) or forces
exerted.on the hydraulic cylinder, screw drive, or rack
and pinjon when raising the rated load. When the plat-
form ‘and counterweight are suspended by steel ropes
afid” the driving means between the maching and the
counterweight is an endless roller-type chain, the factor
of safety of such chain shall be not less thar} 8, based
on the rated load. See section 8 for special reqpiirements
for particular drive systems.

3.5.3 Arc of Contact of Suspension Means on 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 conditions. The arc of fontact of
a chain on a driving sprocket shall be not [less than
140 deg.

3.5.4 Spare 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 limif of possi-
ble overtravel.

3.5.5 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

a continuous shaft, mechanical coupling, or toothed
gearing. A single ground or short circuit, a counter 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 down travel
after the power is removed is provided.

25

machines or by tapered babbitted sockets, or by other
means approved by the authority having jurisdiction.

3.5.6 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 one 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.
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3.5.7 Fastening of Rope Suspension Means to
Platform. The platform ends of wire ropes shall be
fastened in a return loop by properly made individual
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

3.6.6.1 It shall be installed and guarded so as to
provide adequate protection for passengers in case the
glass panels break or are dislodged.

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

guarded pgainst accidental contact. Suspension means
that operjpte within a guide or track and travel at the
same speled and in the same direction as the platform
shall be qonsidered suitably guarded.

3.6 Plat

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

rms

3.6.2 $ecuring of Enclosure. The enclosure shall be
securely fastened to the floor and so supported that it
cannot lopsen or become displaced in ordinary service,
on the application of the platform safety, or on buffer
engagement. The platform enclosure shall be so con-
structed that removable portions cannot be dismantled
from within the platform.

Enclospire linings, decorative panels, light fixtures,
and othey 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, ¢n platform safety application, or on'Buffer
engagement.

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

3.6.3 [Strength and-Deflection of Enclosure Walls.
The enclgsure walls,shall be designed and installed to
withstandl a fotee of 330 N (75 Ibf) applied horizontally

0.1 m~ (1 ft°) shall be laminated glass as defingd by
ANSI 797.1 or 16 CFR, Part 1201, Section 1201:2 jor be
glass bonded to a nonpolymeric coating,sheetirjg, or
film backing having a physical integrity to hold the
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 shdll\ve marked as required
by ANSI Z97.1 or 16 CFRPart 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 rgmain
visible after installation.

3.6.7 Platform Truck and Guides. The platform{shall
be securelyyanchored to a truck that supports itt The
truck shall be retained in a track or on a guide-rail
assembly.

3.6.8 Platform Guarding. Platform guarding|shall
be in accordance with para. 3.6.8.1, or in accordlance
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 tp the
bottom landing. The door shall be of solid constryction
and provided with a combination mechanical lock and
electric contact and shall only be operable within 5) 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
closed position, but not locked, provided the devicp will
stop the platform if the door or gate fails to lock Qefore
the platform has moved more than 50 mm (2 in.) pway
from the bottom landing.
The platform enclosure walls on the sides not
for access or exit shall be of smooth construction to a
with

used

at any point.on.the walls of the enclosure without perma- ) .
nent defarmation nor cause the deflection to exceed height of 1 100 mm (42 in.) above the platform floos
25 mm (1 in.) no openings, other than those necessary for operation.

3.6.4 Floor Area. The inside floor area shall not

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.

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

26

Openings necessary for operation shall reject a ball
12 mm (0.5 in.) in diameter. A grab rail extending the
full length of either wall 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. The running clearance
between the platform enclosure walls and any adjacent
surface shall be not less than 50 mm (2 in.).

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

(d) Each retractable arm shall be mechanically locked
and monitored by an electric contact, which shall stop
the movement of the platform within 50 mm (2 in.) 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,

mear)s 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
diamieter.

3.6.8.2.2 The nonboarding sides of the plat-
form|shall be provided with a guard of smooth, solid
consfruction and of a height not less than 150 mm (6 in..).

3.6.8.2.3 The sides of the platform used for
boar:ﬂjng shall be provided with retractable metal ramps
of a qninimum 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 tamp serving the landing shall be operable. It shall
be operable only when the passenger restraining arm
at the nonboarding end of the platform is in its locked
guardling position. Retractable ramps shall be mechani-
callylocked and monitored by an electric contact, which
shall[stop the movement of the platform within 50 mm
(2 in{) of travel away from the landing if the ramps
haveffailed to rise to their elevated position. Retractable
ramps, in their guarding position, shall withstand, with-
out permanent deformation, a force of 550:N-(125 Ibf)
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
poin{ in its length, to be less than 60 'mm (6 in.) mea-
sured vertically from the surface of-the platform floor.

3.6.8.2.4 The platfotm shall be provided with
retragtable passenger restraining arms conforming to the
folloyving;:

(a)| The arms shall)be located above the perimeter of
the platform floof at not less than 800 mm (32 in.) or
greaffer than 1.000-mm (38 in.). Gaps between the adja-
cent ¢nds ofarm sections shall not exceed 100 mm (4 in.)
wher the-arms are in their guarding positions.

(b)| Therarms shall be of smooth construction with all

COTtrol Sitatt be by Iearns of a Comtinmuoustpressure
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 powet<operdted arms
shall not exceed 140 N (30 1bf) as measured [from rest
at the midpoint across the armhat-the boardihg end of
the platform. The arms may\Operate in the|direction
away from an obstruction:

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

3.6.9 Obstruction Devices. The upward and down-
ward facing edges of the platform floor and the entire
undesside shall be equipped with obstruction devices.
Theforce required to operate the devices shall ot exceed
70 N (15 Ibf). The obstruction devices shall stop the
platform lift from traveling in the directipn of the
obstruction within a distance of 50 mm (2 in.)| The plat-
form lift shall be permitted to operate in the|direction
away from the obstruction.

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

3.6.10  The lift shall be provided with [a folding
seat and seatbelt with a rated load of not less tHan 115 kg
(250 1b).

3.7 Capacity, Load, Speed, and Angle of Inclination

3.7.1 Limitations of Capacity, Load, and Spped. The
capacity shall be one person. The rated load shall be not
less than 250 kg (550 1b) and not greater thgn 340 kg
(750 1b). Platforms with a floor area greater than 1.4 m?
(15 t?) shall have a rated load of 340 kg (75D 1b). The
lift shall be capable of sustaining and loweriphg a load

edgeo quuded. T}lﬁy b}ldll IOt ‘UC peuuanently deUI IIlCd
when a force of 300 N (66 Ibf) is applied on any point
along the length of the arms in any direction. In addition,
they shall not be permanently deformed when a force
of 1 000 N (225 Ibf) is applied in the horizontal direction
along the centerline of the platform.

(c) The arms shall be provided in independent sec-
tions. At landings, the retractable ramp and arm at the
boarding end of the platform shall be operable only
when the arm at the nonboarding end of the platform
is in its locked guarding position.
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as specified T Fig- 977 The Tated speed mreastred along
the incline shall not exceed 0.15 m/s (30 ft/min).

3.7.2 Limitation of Angle. No lift shall be installed
to operate on an incline greater than 45 deg as measured
on the mean.

3.7.3 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 lift.
Letters and numbers shall be not less than 6 mm (0.25 in.)
in height.

(14)

(14)
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3.7.4 DataPlates. 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,
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

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.

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.

“No Freight” in letters not less than 6 mm (0.25 in.) high
and shalll include the international symbol of
accessibiljity.

3.8 Safeties and Speed Governors

All platforms shall be provided with a safety, except
platformg of direct-plunger hydraulic lifts. The safety
shall be pctuated by the action of a speed governor
or by the breakage or slackening of the suspension or
support feans. 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
shall be set without delay, and independent of the speed
governor) if provided.

Safety [parts shall conform to the requirements of
para. 3.8.]l. Governor ropes, where provided, shall con-
form to the requirements of para. 3.8.2. The application
and releape of safeties shall conform to the requirements
of para. 3.8.3.

Minimum Factors of Safety and Stresses of
rts and Rope Connections

.1 Parts of safeties, except ‘springs,

3.8.1.2

a fibre stfe§s~éxceeding one-half the elastic limit of the

5 and
to or

3:8.1°6—Safety-rope teading-sheave bracke
other safety operating parts shall not be attached
supported by wood platform members.

3.8.2 Material and Factor of Safety. Governor fopes
shall be of iron, steel, monel metal, ‘phosphor bronze,
or stainless steel. They shall be of aregular-lay congtruc-
tion, and not less than 6 mm (0,25%in.) in diametef. The
factor of safety of governor.zopes shall be not lesq than
5. Tiller-rope constructiontshall not be used.

3.8.3 Means of Application. Safeties shall be applied
mechanically. Electric;’hydraulic, or pneumatic dgvices
shall not be used‘fe apply the safeties required by this
section, nor$to hold such safeties in the retracted
position.

3.8.3.1 Level of Platform Floor on Shfety
Application. The application of a Type A or Type B
safety to stop the platform with its rated load cerjtered
on each quarter of the platform floor symmetrically with
relation to the centerline of the platform floor, shalll not
cause the platform floor to be out of level more| than
30 mm/m (0.375 in./ft) in any direction.

3.8.3.2 Release. When platform safetigs 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 perrﬂiitted
to be released by the motion of the platform in tle up
direction.

3.9 Terminal Stopping Devices

3.9.1 Normal terminal stopping devices required
by para. 3.9.2 shall be permitted to use mechanjically
operated, magnetically operated, optical, or statid type
switches.

Final terminal stopping devices required by para
shall use only mechanically operated switchg

3.9.3
s for

material. DUFING operation of the satety, the fibre Stress
shall not exceed 85% of the elastic limit of the material.
Helical springs, where used, shall be in compression.

3.8.1.3 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.

3.8.1.4 Ropeused as a connection from the safety
to the governor rope, including rope wound on the

28

determining platform position.

Terminal stopping devices that are located on the plat-
form or in the runway shall be securely mounted in such
a manner so that horizontal movement of the platform
shall not affect the operation of the device.

3.9.2 Normal stopping devices operated by the
platform shall be provided, 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.
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3.9.3 Upper and lower final terminal stopping
devices operated by the platform shall 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, which shall cause the
electric power to be removed from the driving machine
mot — et .o
becommes slack, shall be permitted to be used as the lower
final [terminal stopping device.

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

3.p.5 The final terminal stopping device shall not
contrl the same controller switches as the normal termi-
nal sfopping device unless two or more separate and
indeppendent switches are provided, two of which shall
be frlosed to complete the driving-machine
motqr-and-brake circuit in either direction of travel.
Whete a two- or three-phase alternating-current driving-
machine motor is used, these switches shall be of the
mult{pole type.

The control shall be so designed and installed that a
single ground or short circuit shall be permitted to allow
eithe}, but not prevent both, the normal and final §top-
ping|device circuits from stopping the platforni.

3/9.6 Final terminal stopping dey¥ices are not
required for direct-plunger hydraulic driving machines.
Lowd¢r final terminal stopping devices\are not required
where the limitations of the machine or runway limit
the ttavel of the platform (e.g., a\platform at rest on the
bottgm terminal landing).

3.10

3{10.1 Operatioil, ~ Operation of the lift from the
landings and from-the platform shall be controlled by
contrpl switches at all stations, and shall be by means
of thie contintuous-pressure type. Controls shall be
1 200 mm-(48 in.) maximum and 380 mm (15 in.) mini-
mun ili
level. Controls shall be located within forward or side
reach of the passenger as defined in ANSI A117.1.
Operating devices shall be designed so that both the
“UP” and “DOWN” circuits cannot be operated at the
same time.

Operating Devices and Control Equipment

3.10.2 Attendant Operation

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

3.10.2.2  The attendant shall operate the 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 1 500 mm (60 in.) in length. A manually
reset emergency stop switch shall also be provided in
the control box.

-16:2; S mergency
stop switch, shall be provided on the lift,

3.10.2.4 Where the lift operates‘on f straight
flight of stairs, and where the platferm is wifhin sight
during its entire travel, provisigrig-shall be pefmitted 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 Controland Operating Circuit Requirements.
The design and installation of the control and pperating
circuits shall>Cenform to the following.

3.10.3.1 Control systems that depend on the
completion or maintenance of an electric cijcuit shall
notbeused for interruption of the power and application
of \the machine brake at terminal landings o1 stopping
the machine when the safety applies.

3.10.3.2  If springs are used to actuate|switches,
contactors, or relays to break the circuit to stpp the lift
at the terminal landing, they shall be of the festrained
compression type.

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

3.10.4 Motor Reversal Protection. [Where a
non-instantaneous reversible motor is used, a protective
circuit or device shall be provided to prevent the motor
from continuing in the same direction if the [reversing
control is activated.

3.10.5 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 current power
will not cause the driving machine motor to operate in
the wrong direction.

3.10.6 Emergency Stop Switch. An emergency stop
switch shall be located within reach of the passenger
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whether sitting in a wheelchair or sitting on the folding
seat and located 1200 mm (48 in.) 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 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”

3.11.1  The lift shall be provided with an audible
signaling device, operable from the emergency stop
switch, marked also with “ALARM” or from a separate
switch marked “ALARM,” which is located in or adja-
cent to each platform operating panel. The switch
marked “ALARM” shall illuminate when actuated. The
signaling device shall be audible inside the platform
and outside the runway. The audible signaling device
shall have a rated sound pressure rating of not less than

and “R
opened 1hechanically and their opening shall not be
solely dependent on springs.

An emeprgency 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 grovided with a slack-rope device of the manu-
ally reset|type that will remove power from the motor
and brakp if the platform is obstructed in its descent
and the sfispension ropes slacken. Lifts with roller chain
suspensign means shall be provided with a slack-chain
device, which will remove power from the motor and
brake if the platform is obstructed in its descent and the
suspensign means slacken. This device is not required
to be of tHe manually reset type if the chain sprockets are
guarded fo prevent the chain from becoming disengaged
from the [sprockets.

3.10.8 Release and Application of Driving-Machine
Brake. IJriving-machine brakes shall not be electrically
released lintil power has been applied to the driving-
machine motor. All power feed lines to the brake shall
be opendd, and the brake shall apply automatically
when any operating device in para. 3.10.1‘or 3.10.2 is
in the stdp position and when any electrical protective
device functions.

3.10.9

3.10(9.1  All electricalVequipment and wiring
shall conform to the reqlirements of NFPA 70.

3.10{9.2  Electriecal equipment shall be certified
to the requiremerits of CAN/CSA-B44.1/ASME A17.5.

3.10.10 Manual Operations. Means shall be pro-
vided to |p&rmiit authorized personnel from a position

AT LL P fal LI | I E I L 1
(LN PUDILIUllb. OWILCIICS SIidll DC Pumuvcly

Electrical Equipment(and Wiring

in.)
been

80—dBA Tor greater tharmr 96—dBA=at3-000mr (12
and respond without delay after the switchhas
activated.

3.11.2  The lift shall be provided'with means of
two-way conversation between the platform gnd a
readily accessible point outside thesxunway that is pvail-
able to emergency personnel (t€lephone, intercom/ etc.).
The means to activate the twosway conversation system
does not have to be proyided on the platform.

3.12 Standby Power

Lifts shall be pexmitted to have standby power td raise
or lower the lift. Where the standby power is to belused
in lieu ofismanual 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 bepow-
ered by a standby power system from the building or
ffom a rechargeable battery power system.

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

3.12.3 Transfer. The transfer between the n¢rmal
and the standby power system shall be automatig.

3.13 Code Data Plate

A code data plate shall be provided that indicat¢s the
A18.1 Standard to be used for inspections and test$. The
data plate shall be in plain view, securely attach¢d on
the main line disconnect or on the controller. The data
plate shall be of such material and construction thht the
letters and figures stamped, etched, cast, or othefwise
applied to the face shall remain permanently and rdadily

legible. The height of the letters and figures shall pe no
less than 3 mm (ﬂ 125 in )

outside theplatformmto raise or fower the piatformmmar-
ually along the path of travel, unless standby (emer-
gency) power complying with para. 3.12 is provided.
The means to raise or lower the platform shall be capable
of moving the platform to a landing.

3.11 Emergency Signal

If the lift is installed in an area not visible to personnel
at all times, emergency signaling devices shall be pro-
vided in accordance with the requirements of para. 3.11.1
or 3.11.2.
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4 INCLINED STAIRWAY CHAIRLIFTS*

Section 4 applies to inclined stairway chairlifts
installed in locations other than in or at a private resi-
dence for use by the mobility impaired.

* See section 7 for the requirements for this equipment installed
in or at a private residence.

(14)
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4.1 Runways

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

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

between the rope and the remaining sheave groove, to
safely stop and hold the chair with 125% of the rated
load.

4.3.2 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.

wirin|g 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.

4.2 Guide Rails and Tracks

The supporting tracks or guide rails shall be securely
anchored to the stairs, floor surface, or sidewall. The
factoy 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

(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

4.1 General Requirements

4.3.1.1  The factor of safetyised in the design of
the sprockets and sheaves shallbe not less than 5 based
on the rated load. See section’8 for special requirements
for pprticular drive systemis.

4.3.1.2  Drivifig-machine chains and sprockets
shall[be of steel and/shall conform in design and dimen-
siong to the réquirements of ASME B29.100.

4.3.1:3°° Winding drums, traction sheaves, over-
head|sheaves, and deflecting sheaves used with suspen-
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
be reduced 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
groove, and in the event of nonmetallic lining failure,

oS d O ope pE O cldl dIld D€

4.3.3 Screw Machines. Screw machiri¢s, where
used, shall conform to para. 8.2.

4.3.4 Friction Machines. Friction machings, where
used, shall conform to para. 8.3.

4.3.5 Location of Power Unit and Alignment and
Guarding of Sheaves and.Sprockets. The ppwer unit
shall be permitted to~be*mounted on the cqrriage or
placed at a remotetlecation. If remotely lofated, all
intervening sheaves ‘and sprockets shall be o placed
that the ropeor chain travels in the proper alignment.
All sheavesé@nd sprockets shall be enclosed o] guarded.

4.3.6 Indirect-Drive Machines. Indirect-dlrive ma-
chings, utilizing V-belt drives, tooth drive belt$, or drive
chains, shall conform to the requirements of pagas. 4.3.6.1
through 4.3.6.3, except that the requirements of
para. 4.3.6.2 shall be permitted to be o
self-locking drive meeting the requirements of
is provided. If multiple belts or chains are
they shall be preloaded and matched for leng

Belt set$ shall be

4.3.6.1 General Requirements.

dations set forth in the Supplementary Informlation sec-
tion of ASME B29.100, using a service factor of 2. Offset
links in chain are not permitted.

Sprockets in a chain drive set and also a dlriven set
shall be assembled onto a common hub, with| teeth cut
in-line after assembly to assure equal load digtribution
on all chains. Tooth sheaves for a belt driv¢ 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 fnaximum
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.

4.3.6.2 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
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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.

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.

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 replaced, all
chains and sprockets shall be replaced.

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

SprOCket< and toothed sheaves shall also be rpp]ar‘pr‘] if
worn.

4.4 Driving-Machine Brakes

4.4.1 A driving-machine brake directly attached
to the dfiving means through a continuous shaft,
mechanidal coupling, or toothed gearing of the electri-
cally reldased 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 fated load within 100 mm (4 in.) of down travel
after the power is removed is provided.

4.5 Suspension and Support Means

4.5.1 |General Requirements

4.5.1.1 Suspension and support means shall be

one of thp following:

(a) stedl or iron wire rope

(b) stegl aircraft cable

(c) rollpr chain

(d) dirgct-plunger hydraulic

(e) roppd-hydraulic

(f) rack and pinion

(g) scr¢w

(h) fridtion machine guides and rollers

4.5.1.2  Steel tapes-or welded link chains shall
not be uspd as suspension means. Where wire ropes are
used, the|diameter shall be not less than 6 mm (0.25 in.).
Where aifcraft_cablé is used, the diameter shall be not
less than|3 nim (0.125 in.).

500 mm (20 in.) beyond the nose of the top larlding,
measured horizontally from the center of the’s¢at, a
swivel seat shall be provided. The swivelshall have a
positive locking mechanism, and the seat shall haje an
electric contact that shall prevent the-operation ¢f the
lift when the seat is not in the operating position

4.6.1 Chair Truck and Guidés. The chair shall be
securely anchored to a truek'that supports it. The ftruck
shall be restrained in a track’or on a guide-rail assembly.

4.6.2 Factors of Safety. The factor of safety uded in
the design of theCarriage and truck shall be nof less
than 5 based ©on“the rated load.

4.6.3 (Footrest Obstruction Device. If the foottest is
located-so* that it is within 150 mm (6 in.) of thq step
nosingor riser, a device shall be provided on the foptrest
tostop the upward motion of the carriage if it encoynters
an object between the footrest and step nosing or(riser.

4.6.4 Footrest Clearance. At no point in its fravel
shall the edge of the footrest facing the upper laIding
be more than 600 mm (24 in.) above the step or lapding
as measured vertically.

4.7 Capacity, Speed, and Angle of Inclination

4.7.1 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-sept lift
and not less than 180 kg (400 Ib) for a two-seat liff. The
rated speed shall not exceed 0.2 m/s (40 ft/min).

4.7.2 Limitation of Angle. No lift shall be insfalled
to operate on a greater incline than 45 deg as meagured
on the mean.

4.7.3 Capacity Plate. A capacity plate statinyg the

4.5.2 Factorsof Safety:
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
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.

(2 i) . 1
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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.

4.7.4 DataPlates. 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,
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.
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4.8 Safeties and Speed Governors

All carriages shall be provided with a safety, except
for carriages 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 of the sus-
pension or support means, the safety shall be set without

4.8.2 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.

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

delay, and independent of the speed governor, if pro-
videdl. Safety parts shall conform to the requirements
of pdra. 4.8.1. Governor ropes, where provided, shall
confgrm to the requirements of para. 4.8.2. The applica-
tion and release of safeties shall conform to the require-
ments of para. 4.8.3.

418.1 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 nqt less than 31/2, based on the ultimate strength of
the nmpaterial, 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.

4.8.1.2  Springs shall be permitted to be used
in the operation of carriage or counterweight safeties;
Whete used, and where partially loaded prior to safety
operation, the loading on the spring shall not prdduce
a fibte stress exceeding one-half of the elasticlimit of
the rhaterial. During operation of the safety,-the fibre
stres§ shall not exceed 85% of the elastic_limit of the
matgrial. Helical springs, where used, shall be in
compression.

4.8.1.3 Safety-rope drums,leading sheaves, and
their|supporting brackets and_safety-jaw gibs, shall be
pernfitted to be made pf\east iron and other metals
provided such parts have‘a factor of safety of not less
than |10.

4.8.1.4 Ropeused asaconnection from the safety
to the governor rope, including rope wound on the
safety-ropé&drum, shall be not less than 3 mm (0.125 in.)
diamnfeter-and shall be made of a corrosion-resistant
metal-

section, nor to hold such safeties in the fetracted
position.

4.8.3.1 Level of Chair on Safety Applicatfjon. The
application of a Type A or Type, B ‘safety tq stop the
chair, with its rated load shall not-cause the chair to be
out of level more than 30 mmy/m (0.375 in./ft) in any
direction.

4.8.3.2 Release.\When carriage saffeties are
applied, no decrease\in tension in the governof rope nor
motion of the carpiage in the down direction shpll release
the safeties bit such safeties shall be permifted to be
released by the motion of the chair in the up (direction.

4.9 Terminal Stopping Devices

4.9.1 Normal terminal stopping deviceg required
by para. 4.9.2 shall be permitted to use me¢hanically
operated, magnetically operated, optical, or gtatic type
switches.

Final terminal stopping devices required by para. 4.9.3
shall use only mechanically operated switches for
determining platform position.

Terminal stopping devices that are located gn the car-
riage or in 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 pperation
of the device.

4.9.2 Upper and lower normal terminal stopping
devices operated by the carriage shall be proviided, and
shall be set to stop the chair at or near the ypper and
lower terminal landings under rated loading to zero
loading conditions.

4.9.3 Upper and lower final terminal|stopping
devices operated by the carriage to remove pgwer from
the motor and the brake shall be provided, [except as
specified in para. 49.6. They shall be set td stop the

The factor of safety of the rope shall be not less than
5. Tiller-rope construction shall not be used.

4.8.1.5 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.

4.8.1.6  Safety-rope leading-sheave brackets and
other safety operating parts shall not be attached to or
supported by wood platform members.
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carriage after it travels past the normal terminal stop-
ping 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 any hoisting rope becomes slack,
shall be permitted to be used as the lower final terminal
stopping device.

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

4.9.5 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
be closed to complete the driving-machine
motor-and-brake circuit in either direction of travel.

the motor if the phase rotation is in the wrong direction,
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
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

Where a two- or three-phase alternating-current driving-
machine motor is used, these switches shall be of the
multipolg¢ 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 fiinal stopping device circuits from stopping the
carriage.

4.9.6| Final terminal stopping devices are not
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 carriage (e.g., a carriage at rest on the
bottom t¢rminal landing).

4.10 Op

4.10.1 Operation. Operation of the chairlift from
the uppet or lower landing and from the chair shall be
controlled by control switches at all stations, and shall
be by means of the continuous-pressure type. Controls
shall be 1{200 mm (48 in.) maximum and 380 mm (15 iny
minimuny above the platform floor or facility floor or
ground level. Operating devices shall be designed' so
that both the “UP” and “DOWN" circuits dannot be
operated |at the same time.

4.10.2 Motor Reversal Protection.(“Where a non-
instantaneous reversible motor is uséd,a protective cir-
cuit or device shall be provided(to, prevent the motor
from confinuing in the same direction if the reversing
control ig| activated.

4.10.3

4.10.3.1 Allelectrical equipment and wiring
shall conform to the'requirements of NFPA 70.

4.10{3.2¢ - Electrical equipment shall be certified
to the requirements of CAN/CSA-B44.1/ASME A17.5.

brating Devices and Control Equipment

Electrical Equipment and Wiring

lC}CClDUd ulltil lJUVVUl 1[(1D }JUCI[ at)yhcd tU tllC dl\]lng'
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 0r'4.10.2 is in
the “STOP” position and when any electrical protective
device functions.

4.10.6 Control and Operating, Circuits. The design
and installation of the coritrol and operating cifcuits
shall conform to paras. 4.10/6.1 and 4.10.6.2.

4.10.6.1 Control systems that depend op the
completion or maintenance of an electric circuit|shall
not be used forintérruption of the power and applidation
of the driving-machine brake at terminal landings or
stoppingithe machine when the safety applies.

4.10.6.2  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.

4.10.7 Slack-Rope and Slack-Chain Devicis for
Winding Drum and Roller-Chain-Type Driving Machifes.

Winding drum driving machines with rope suspehsion
shall be provided with a slack-rope device of the r:Lanu—
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 with a slack-chain
device that will remove power from the motor and prake
if the platform is obstructed in its descent and th¢ 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.

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

4.10.4 Phase Reversal and Failure Protection. Chair-
lifts having polyphase alternating current power supply
shall be provided with means to prevent the starting of
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4.11 Code Data Plate

A code data plate shall be provided that indicates the
A18.1 Standard to be used for inspections and tests. The
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.).
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5 PRIVATE RESIDENCE VERTICAL PLATFORM
LIFTS?

Section 5 applies to vertical platform lifts where
installed in or at a private residence for use by the mobil-
ity impaired.

5.1 Runways

Runways shall be installed in accordance with
para 23232233 er 5 Runway-constrtetiontfe
lifts that penetrate a floor must comply with para. 2.1.1
ith the building code. Only lifts installed in confor-

J1.1 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
consfruction 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 Door-locking devices shall comply

with [para. 2.1.1.4.1.

5.1.1.2 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. Ppenings necessary for operation shall reject a ball
12 mm (0.5 in.) diameter. A device to stop the platform
if an|object protrudes beyond the platform edge”into
the rfinning clearance shall be provided if thefascia is
perfdrated. The device used shall be effective for the
full width of the platform opening and.for the full travel
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-
nentlly deformed when aforce of 550 N (125 Ibf) is
applied on any 100 mm¢{(4)in.) by 100 mm (4 in.) area.

5.1.1.3 A metal'\guard at least 150 mm (6 in.) in
height and extending the full width of the platform shall
be installed ornsthe lower landing side of the platform
to prevent aswheelchair from rolling off the platform.
The guard.shall be automatically actuated by the move-
ment of tlie platform away from the lower landing, and

5.1.1.5 The guard shall withstand, without per-
manent 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.) measured vertically
from the surface of the platform floor.

5.1.1.6  The sides of the platform not used for
entrance or exit shall be guarded to a height of at least
900 mm (36 in.) b 1cti ith no open-
ings, other than those necessary for the opetation of the
lift. Those openings necessary for operation shall reject
a ball 12 mm (0.5 in.) in diameter.

OnN W

5.1.1.7 The underside ofcthe platforny shall be
guarded in accordance with\the requirements of
para. 5.1.1.7.1, 5.1.1.7.2, or,6.1¥1.7.3.

5.1.1.7.1 Theunderside of the platform shall be
equipped with a devic€that, if the platform is dbstructed
anywhere on its ufiderside in its downward travel, shall
cause electric power to be removed from the driving
machine metdr and brake, if provided, and ause the
platform o ‘stop its downward motion withjn 50 mm
(2 in.).~The stroke of the device shall not be|less than
the stopping distance of the platform. The forc¢ required
to @perate the device shall not exceed 70 N (15 1bf).
The lift shall be permitted to operate away|from the
obstruction. Downward motion shall be permitted to
resume when the obstruction is removed. When the
installation 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 permanently deformed when a force|of 550 N
(125 1bf) is applied on any 100 mm (4 in.) by 100 mm
(4 in.) area. Deflection of the bellows due to ja force of
330 N (75 Ibf) applied on any 100 mm (4 in.) by 100 mm
(4 in.) area shall not exceed 75 mm (3 in.) or th¢ distance
to contact an internal moving component othefr than the
bellows support mechanism, whichever is legs. Deflec-
tion shall be measured with the platform at the upper-
most landing.

(a) The upper attachment point of the bellows shall
be permitted to be inset from the outer edge of the

it shall Temain in the elevated position Uuntil the 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 elevated when
the platform has traveled 150 mm (6 in.) away from the
lower landing.

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

platformprovided-that-the-exposedareaof-the under-
side of the platform is equipped with a device that con-
forms to para. 5.1.1.7.1.

(b) Deflection greater than that allowed by
para. 5.1.1.7.2 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
(2 in.). Downward motion shall be permitted to resume
when the bellows is returned to its normal condition.
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5.1.1.7.3 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 Ibf) applied anywhere on its
surface. The lift shall be permitted to operate in the
upward direction. Downward motion shall be permitted
to resume when the force is removed.

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 brackets, rail
clips, fishplates, and their fastenings shall be of steel or
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-

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, gals, or liquids that, if discharged into the runway
of the plgtform, would endanger life or health shall not
be permitted.

5.1.3 |owerLevel Access Ramps. A retractable ramp
shall be germitted to be mounted on the platform floor,
and the ipcline of the ramp shall be not greater than

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

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

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

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

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

The ramp shall extend the full width of the platform
floor. It shall be permitted to be actuated by the move-
ment of the platform away from the lower landing and
it shall remain retracted while the platform is away from
the lowey| landing. The ramp shall be permitted to also
be used gs the guard specified in para. 5.1.1.3.

The ragp shall be operated by a positive mechanical
action or|shall be provided with an electric cofitact that
will stop [the movement of the platform within 150 mm
(6 in.) of the lower landing if the ramp has failed to rise
to its eleyated position.

ted to be of selected wood or other suitable nonmjetalic
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 equivalentthaving a tgnsile
strength of not less than 380 MPa (§5,000 psi) and having
an elongation of not less than 22% in a length of 50 mm
(2 in.). Bolts shall conform te;ASTM A307. Rivets|shall
conform to ASTM A502.

5.2.1.2 Requiremeénts for Metals Other Than Steel.
Metals other thansteel shall be permitted to be|used
provided the facter of safety is not less than, and the
deflections afe/not more than, the values specified in
section 5, and provided that cast iron is not used

5.2.2 Stresses and Deflections

5:2.2.1 Guide Rails. For steels conforming o the
requirements of para. 5.2.1.1, the stresses in a guide rail
or in the rail and its reinforcement, due to the horigontal
forces imposed on the rail during loading, unlogdding,
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 spefified
in para. 5.2.1.1 are used, the stresses specified shfll be
permitted to be increased proportionately based dn the
ratio of the ultimate strengths.

5.1.4 [Electrical Equipment and-Wiring

) ) 5.2.2.2 Brackets, Fastenings, and Supports.| The
5.1.41  The installation of electrical equipment guide-rail brackets, their fastenings and supportssuch
and wirfng shall conform.to the requirements of  55pbyilding beams and walls, shall be capable of res|sting
NEPA 70 the horizontal forces imposed by rated load with g total
5.1.4.2  Electrical equipment shall be certified to ~ deflection at the point of support not in excess of § mm

the requifementsf CAN/CSA-B44.1/ASME A17.5. (0125 in.).
5.1.5 |Stractural Support. The structure on which 5'2'.3 .GUIde-Rall Surfaces. Guldejrall surfaces use'd
. . for guiding a platform or counterweight shall be [suffi-
the equipment is installed shall be capable of safely . © = ~© = = T it the

J r r r J

supporting the loads imposed.

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

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 requirements of
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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-of-level platform conditions resulting.

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


https://asmenormdoc.com/api2/?name=ASME A18.1 2014.pdf

(14)

ASME A18.1-2014

5.2.5 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
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

Means shall be provided to ensure that there is no
relative motion between rigidly joined components
transmitting load.

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

reinf
rails.

TCEdto pu)vidc ddcqualc SUpPpPOrts forthe guidc

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

Wdlding, where used, shall conform to the require-
ments of para. 9.1.

5.3

The driving means shall be one of the following:

(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

Drjving means utilizirig 8 combination of two or more
mear)s shall conformteiall applicable requirements of
the respective means, tinless stated otherwise.

Driving Means and Sheaves

5.3.1 General"Requirements

.3.1.4.\" The factor of safety, based on the static
load |(theZrated load plus the weight of the platform,
ropes. dounterweights, etc.). to be used in the design

PTEVEITt eXTeSsIVe Stress CoTTertrations 1T thre shafts.
Shafts that support drums, sheaves, gears/qouplings,

and other members, and that transmit torqug, shall be

provided with tight-fitting keys.

5.3.1.3  Friction gearing, €lutch mechanisms, or
couplings shall not be used to eonnect a driving machine
drum or sheave to the main driving mechanism.

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

5.3.1.5 Driving-machine chains and pprockets
shall be of ste€land shall conform in design afjd dimen-
sions to thé.réquirements of ASME B29.100.

5.3.1.6 Winding drums, traction sheayes, over-
head<sheaves, and deflecting sheaves used with suspen-
sidny and compensating ropes shall be of netal, be
provided with finished grooves for ropes ot 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 sheavep shall be
permitted to be reduced to 21 times the diamgter of the
rope 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 lininjg failure,
between the rope and the remaining sheave groove, to
safely stop and hold the platform with 123% of the
rated load.

5.3.2 Hydraulic Driving Machines. Direqt-plunger
hydraulic driving machines, where used, shal| conform
to the requirements of para. 8.1 except para. §.1.2.

Roped-hydraulic machines shall also conform to the
requirements of para. 8.1 except for paras. 81.1, 8.1.3,
81.43,and 8.14.7

of driving machines and sheaves, including fasteners
transmitting load, shall be not less than 8 for steel,
bronze, or other metals having an elongation of at least
14% in a length of 50 mm (2 in.) or 10 for cast iron or
other metals having an elongation of less than 14% in
alength of 50 mm (21in.). See section 8 for special require-
ments for particular drive systems.

5.3.1.2  Set screws or threaded portions located
in the shear plane of bolts and screws shall not be used
to transmit load.
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5.3.3 Screw Machines. Screw machines, where
used, shall conform to para. 8.2.

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

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

5.3.6 Guiding Member Enclosures. The guiding
members shall be enclosed with a solid 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

in-line after assembly to ensure equal load distribution
on all chains. Tooth sheaves for a belt drive shall be
constructed in a manner to ensure 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 position in the runway that
creates the greatest load, including either the platform
or counterweight resting on its buffer.

5.3.7.1  All machinery and sheaves shall be so
supported and secured to prevent any part becoming
loose or dlisplaced. Beams directly supporting machin-
ery shall |be of steel or reinforced concrete.

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 driying machine, sheaves, controller, etc. The load
suspended from the beams shall include the sum of the
tensions in all ropes suspended from the beams.

5.3.7.3  The driving machine or sheaves, except
idlers o1 deflecting sheaves with their guards and
frames, ghall not be fastened to the underside of the
supporting beams at the top of the runway.

5.3.7.4 Cast iron in tension shall not be used for
supportinng members for sheaves where they are hung
beneath lpeams.

5.3.8
Means.

Guarding of Driving Machines and Suspension
The driving machine and suspensiofi means
shall be gnclosed with a solid enclosure,. Any opening
required for operation shall reject a ball 20°'mm (0.75 in.)
in diameter. Access shall be provided/ by a removable
panel for| inspecting and servicing.) The panel shall be
screwed, [locked, or bolted in-place.

5.3.9|Indirect-Drive ‘Machines. Indirect-drive
machines, utilizing V-belt™drives, tooth drive belts, or
drive chhpins, shall\Cenform to the requirements of
paras. 5.3.9.1 thrdugh 5.3.9.3, except that the require-
ments of |para«5:3.9.2 shall be permitted to be omitted
if a self-lgcking)drive meeting the requirements of para.
5.4.3 is prpvided. If multiple belts or chains are provided,

21 . 1 11 1+ I 1 111 1 1
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tect against accidental contact and to prevent\fgreign
objects from interfering with drives.

5.3.9.2 Monitoring and Brake Location. Each belt
or chain in a set shall be continuouslyymonitored by a
broken belt or chain device that shall function to [auto-
matically interrupt power to thé, 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 sheave or drum assemblyf side
of the driving machine'so as to be fully effective [if the
entire belt set or_¢hain set should break.

5.3.9.3 Replacement of Belts or Chains. If ong belt
or chain ofia\set is worn, stretched, or damaged |so as
to requiré.réplacement, the entire set shall be replaced.
Sprockets and toothed sheaves shall also be replaged if
WQrnh.

5.4 Driving-Machine Brakes

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

5.4.2 A single ground or short circuit, a coynter-
voltage 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.

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

5.5 Suspension and Support Means |

self-
other
form
ravel

they shall be preloaded and matched for length in sets.

5.3.9.1 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 B29.100, 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
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5.5.1 General Requirements

5.5.1.1 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
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(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 applicable
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.

fastened in a return loop by properly made individual
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.

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

.5.1.3 VWhere ropes or chains are used, no fewer
two shall be provided.

5.5.1.4  For rated loads up to 230 kg (500 lb),
ropeg 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-
mun| diameter of 10 mm (0.375 in.) and chains shall
have|a minimum pitch of 15 mm (0.625 in.).

than

5.5.2 Factors of Safety. The suspension and support
mear)s shall have a factor of safety of not less than 7
basedl on the tension or forces exerted on the suspension
mear)s when raising the rated load. When the platform
and founterweight are suspended by steel ropes and
the driving means between the machine and the counter-
weight is an endless roller-type chain, the factor of safety
of sufh chain shall be not less than 8, based on the rated
load.[See section 8 for special requirements for particular
drivd means.

5.5.3 Arc of Contact of Suspension Means on Sheaves
and $prockets. The arc of contact of a wire ropé.on a
tractjon sheave shall be sufficient to produceadequate
tractjon under all load conditions. The arg-of.contact of
a chain on a driving sprocket shall be not less than
140 deg.

5.5.4 Spare Rope Turns on Winding Drums. All wire
ropeg of winding drum machines shall have not less
than [one full turn of the rope“on the drum when the
platfprm or counterweight'has reached its limit of possi-
ble ofertravel.

5]5.5 Securifg Suspension Ropes to Winding
Drums. The drum ends of wire ropes shall be secured
on the inside©f the drum of winding drum machines
by clamps, tapered babbitted sockets, or by other means
apprpved:-by the authority having jurisdiction.

same speed and in the same direction as the| platform
shall be considered suitably guarded.

5.6 Platforms

b of metal
less than
of metal

5.6.1 Frame and Floor. The\frame shall b
construction and have a factor/of safety of nof
5 based on the rated load«The floor shall be
or wood construction,with a nonskid surface

5.6.2 Securing of Enclosures. The enclopure shall
be securely fastenied to the floor and so supp¢rted that
it cannot loosén or become displaced in ordinafy service,
on the application of the platform safety, or [on buffer
engagement.

The platform enclosure shall be so constructed that
removable portions cannot be dismantled frqm within
the platform. Enclosure linings, decorative papels, light
fixtures, and other apparatus or equipment attached to
the enclosure shall be securely fastened andl so sup-
ported that they will not loosen or become digplaced in
ordinary service, on platform safety applicatjon, or on
buffer engagement.

Panels attached to the enclosure for decq
other purposes shall not be unfastened from inside the
platform by the use of common tools or shall e permit-
ted to be removed from inside the platform when perfo-
rations, exceeding that which would reject a bpll 12 mm
(0.5 in.) in diameter, in the enclosure used [for panel
hanging or support have permanent means tp prevent
straight through passage beyond the running flearance.

5.6.3 Strength and Deflection of Enclosur¢ Walls.
The enclosure walls shall be designed and installed to
withstand a force of 330 N (75 Ibf) applied hofrizontally
at any point on the walls of the enclosure withopt perma-
nent deformation nor cause the deflection fo exceed
25 mm (1 in.).

rative or

5.5.6 Lengthening, Splicing, Repairing, or Replacing
Suspension Means. Suspension wire rope shall not be
lengthened or repaired by splicing. Broken or worn sus-
pension chains shall not be repaired. If one rope or chain
of a set is worn or damaged and requires replacement,
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 ropes shall be
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5.6.4 Use of Cast Iron. Cast iron shall not be used
in the construction of any load-bearing member of the
platform frame or floor other than for guide shoes and
guide-shoe brackets.

5.6.5 Floor Size. The inside net floor area shall not
exceed 1.7 m? (18 ft?).

5.6.6 Illumination. The minimum illumination at
the landing edge of the floor with the landing door open
shall be not less than 50 Ix (5 fc).
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5.7 Capacity, Speed, and Travel

5.7.1 Limitation of Load, Speed, and Travel. The
rated load shall be not less than 200 kg (450 1b) nor more
than 340 kg (750 Ib). 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 0.15 m/s (30 ft/min).

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 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.

The travdtshatt mot exceed 4250 mim (168 i)

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

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, welight of platform, suspension and support
means, date of manufacture, and manufacturer’s name.
Letters gnd numerals shall be not less than 6 mm

(0.25 in.) [in height.

5.8 Safeties and Speed Governors

All plafforms shall be provided with a safety, except
as permitted by para. 5.8.8. The safety shall be actuated
by the action of a speed governor or by the breakage or
slackeninlg of the suspension or support means. Where
actuation| is by a governor, the safety shall be set.at &
maximur speed of 0.4 m/s (75 ft/min). Where actuation
is by breakage or slackening of the suspension or support
means, thie safety shall be set without delayand indepen-
dent of the speed governor, if provided:xWhen screw
drive mafhines are used, safeties and speed governors
conformihg to para. 5.8.1 shall be permitted. Safety parts
shall conform to the requirements of para. 5.8.2. Gover-
nor ropeg, where provided, shall conform to the require-
ments of para. 5.8.3. Where:hoisting ropes are used, the
applicati¢n of safeties shall conform to the requirements
of para. 58.4. The application and release of safeties shall
conform fo the requirements of paras. 5.8.5 through 5.8.7.

5.8.1
safety an

Screw Drive Alternate Safety. The platform
3| gavernar shall be pprmi’r’rpd to be omitted if

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 gafety
operation, the loading on the spring shall not prg¢duce
a fiber stress exceeding one-half the.élastic limit ¢f the
material. During operation of the ‘safety, the fiber ptress
shall not exceed 85% of the eldsfic limit of the mafterial.
Helical springs, where usedjshall be in compresdion.

5.8.2.3 Safety-ropedrums, leading sheaveg, and
their supporting brackets and safety-jaw gibs, shall be
permitted to be fmade of cast iron and other njetals
provided such-patts have a factor of safety of not less
than 10.

5.8.2)4" Rope used as a connection from the gafety
to the governor rope, including rope wound oh the
safety>rope drum, shall be not less than 3 mm (0.135 in.)
inldiameter and shall be made of corrosion-resjstant
metal. The factor of safety of the rope shall be ndt less
than 5. Tiller-rope construction shall not be used.

5.8.2.5 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.

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

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

5.8.4 Type A (Instantaneous) Safeties. When

another safety device is provided to either limit the
down speed of the platform with rated load to not
exceed 0.9 m/s (175 ft/min) in the event of failure of
the driving means or to limit the fall of the platform in
the event of failure of the driving nut to a distance not
exceeding 12 mm (0.5 in.), by utilizing a safety nut or
other equivalent means.

The capability of the alternate safety devices to func-
tion as required shall be verified by engineering tests
as described in para. 9.6.
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overspeed occurs, withthe hoisting Tope intact; such
safeties shall be actuated by the governor. On the parting
of the hoisting ropes (free fall), Type A governor-
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
permitted to be accomplished by the use of a governor
and governor rigging having a sufficiently high value
of inertia to apply the safety on free fall independently
of the speed action of the governor.
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5.8.5 Means of Application. Safeties shall be applied
mechanically. Electric, hydraulic, or pneumatic devices
shall not be used to apply the safeties required by
section 5, nor to hold such safeties in the retracted
position.

5.8.6 Level of Platform on Safety Application. The
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

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 becomes slack
shall be permitted to be used as the lower final terminal
stopping device.

5.9.4 Final terminal stopping devices shall be
mechanically operated. The switch contacts shall be
directly opened mechanically. Arrangements that

centgr line of the platform floor, shall not cause the
platform to be out of level more than 30 mm/m
(0.37p in./ft) in any direction.

5.8.7 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
safetlies, but such safeties shall be permitted to be
relegsed by the motion of the platform in the up
direction.

5.B.8 Platform Safety Exceptions. Platform safeties
are rjot required for lifts with the following driving
mear)s:

(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

5.9 Terminal Stopping Devices

5.9.1 Normal terminal stopping devices required
by para. 5.9.2 shall use mechanically eperated, magneti-
cally|operated, optical, or static type switches.

Firjal terminal stopping devicesrequired by para. 5.9.3
shall use only mechanically operated switches for
detefmining platform position. Terminal stopping
devides that are located ‘onvthe platform or in the runway
shall[be of the enclgsed type and securely mounted in
suchja manner so(that horizontal movement of the plat-
form|shall not affect the operation of the device.

519.2 «.Except as specified in para. 5.9.7, normal
stopping-devices operated by the platform shall be pro-
vided, and shall be set to stop the platform floor within

depend on a spring or gravity, or a combinatign thereof,
to open the contacts shall not be used.

5.9.5 The final terminal stopping|devicq shall not
control the same controller switches as the normal termi-
nal stopping devices unless twie_ot more sepprate and
independent switches are provided, two of which shall
be closed to compléte, the driving{machine
motor-and-brake circuitiin either direction fof travel.
Where a two-or three-phase alternating-currerft driving-
machine motor iskused, these switches shall [be of the
multipole type.

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

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

5.9.7 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.

5.10 Operating Devices and Control Equipment

5.10.1 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-
mum above the platform floor or facility floor pr ground

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 normal terminal stopping devices.

5.9.3 Upper and lower final terminal stopping
devices operated by the platform shall be provided to
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 normal terminal
stopping device and before striking an obstruction. A
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level. Operating 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.

5.10.2.1 The attendant shall operate the lift by
means of a continuous-pressure control located at the
lower landing. It shall be so located that the attendant

(14)
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has full view of the floor area under the lift. A manually
reset emergency stop switch shall also be provided at
that location.

5.10.2.2 No controls, other than an emergency
stop switch, shall be provided on the platform.

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

5.10.7 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
suspension means shall be provided with a slack-chain
device that will remove power from the motor and brake

paras. 5.16-3-tthrough5-10-3:3:

5.10[3.1 Control systems that depend on the
completi¢pn or maintenance of an electric circuit shall
notbe usg¢d for interruption of the power and application

of the maghine brake at terminal landings or for stopping
the machjine when the safety applies.

5.10§3.2 If springs are used to actuate switches,
contactorp, or relays to break the circuit to stop the lift
at the terininal 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
accidentall ground or combination of accidental grounds
shall not|permit the lift to start if this failure renders
ineffective any electrical protective device.

5.10.4 Motor Reversal Protection. Where a non-
instantaneous reversible motor is used, a protective cir-
cuit or device shall be provided to prevent the motor
from continuing in the same direction if the reversing
control is) activated.

5.10.5 Phase Reversal and Failure Protection. Lifts
having polyphase alternating-current-power supply
shall be grovided with means to pregent the starting of
the lift mptor if the phase rotatiornyis in the wrong direc-
tion, or if|there is a failure of any phase. This protection
shall be cpnsidered to be provided if a reversal of phase
of the infoming polyphase\alternating-current power
will not dause the driyinng machine motor to operate in
the wronp direction.

5.10.6
switch sH

Emergency Stop Switch. An emergency stop
all be provided in the platform, and located
in or adjacéntto each platform operating panel. When

if the platformr s obstructed-ir itsdescentard-the sus-
pension means slacken. This device is not requited to
be of the manually reset type if the chain sprockefs are
guarded to prevent the chain from becoming disengaged
from the sprockets.

5.10.8 Release and Application_of Driving-Maichine
Brake. Driving-machine brakes shall not be elecfroni-
cally released until power has\been applied to the|driv-
ing-machine motor. All power feed lines to the prake
shall be opened, and the btake shall apply automatjically
when any operating device in para. 5.10.1 or 5.10.2 is in
the “STOP” position and when any electrical prot¢ctive
device functions,

5.10.9 Electrical Equipment and Wiring

5.10.9.1  All electrical equipment and wjiring
shallkcenform to the requirements of NFPA 70.

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

5.10.10 Manual Operations. Means shall bg pro-
vided to permit authorized personnel to raise or Jower
the platform manually in the event of power fdilure,
unless standby (emergency) power is provided, The
means to raise or lower the platform shall be capable
of being accessed and operated without working difectly
above the platform.

5.11 Code Data Plate

A code data plate shall be provided that indicat¢s the
A18.1 Standard to be used for inspections and testg. The
data plate shall be in plain view, securely attach¢d on
the main line disconnect or on the controller. The data
plate shall be of such material and construction thht the
letters and figures stamped, etched, cast, or othefwise
applied to the face shall remain permanently and rdadily
legible. The height of the letters and figures shall Qe not

opened, thisswitchrshaitcause theetectric powerto 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. An emergency stop switch
shall not be provided on any landing control except as
required by para. 5.10.2.1.
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less than 3 mm (0.125 in.).

6 PRIVATE RESIDENCE INCLINED PLATFORM
LIFTS®

Section 6 applies to inclined platform lifts where
installed in or at a private residence for use by the mobil-
ity impaired.

% See section 3 for the requirements for this equipment installed
in locations other than in or at a private residence.
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6.1 Runways

6.1.1 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 facing 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-
videf Floor-mounted ramps shall comply to the
requirements of para. 3.1.4.1. Retractable ramps shall
confgrm to the requirements of para. 6.6.6.

6/1.3 Pipes in Runway Vicinity. Pipes conveying
stear, gas, or liquid that, if discharged into runway,
would endanger life or health shall not be permitted.

641.4 Structural Support. The structure on which
the gquipment is installed shall be capable of safely
suppprting the loads imposed.

6.1.5 Electrical Equipment and Wiring

6.1.5.1  The installation of electrical equipment
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. Platform guide rails shall be of metal
consfruction. Steel construction shall conform_to the
requijrements of para. 6.2.1.1. Metals othersthan steel
shall conform to the requirements of para. 6.2.1.2.
Guide-rail surfaces shall conform to ¢he. requirements
of para. 6.2.1.3.

.2.1.1 Requirements for Steel, Where Used. Rails,
brackets, fishplates, and rdil clips shall be made of
operf-hearth steel or its-equiivalent having a tensile
strength of not less than380 MPa (55,000 psi) and having
an elpngation of notless than 22% in a length of 50 mm
(2 in)). Bolts shall’'conform to ASTM A307. Rivets shall
confgrm to ASTM A502.

.2.1.2_Réquirements for Metals Other Than Steel.
Metalls_other than steel shall be permitted to be used
provided the factor of safety is not less than, and the

6.2.2 Location. The top and bottom ends of each
run of guide rails shall be so located in relation to the
extreme positions of travel of the platform 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.

ing to the
requirements of para. 6.2.1, the stresses in la«guide rail
or in the rail and its reinforcement, due to.the horizontal
forces imposed on the rail during loading, unloading,
or running, calculated without impaet, shall rjot exceed
100 MPa (15,000 psi) and the defléction shall rjot exceed
6 mm (0.25 in.).

Where steels of greater §trength than those| specified
in para. 6.2.1.1 are used;-the stresses specifiegl shall be
permitted to be increased proportionately baded on the
ratio of the ultimate‘strengths.

6.2.3.2 Brackets, Fastening, 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 with a total deflection at
the point of support not in excess of 3 mm ((.125 in.).

6.2.4 Factor of Safety. The factor of safefy used in
the design of guide rails shall be not less thaf 5, based
on rated load.

6.2.5 Anchoring. The supporting tracks
rails shall be securely anchored to the stairs,
face, or sidewalls.

or guide
floor sur-

6.3 Driving Means and Sheaves

The driving means shall be one of the follqwing:
(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

deflections are not more than, the values specified in
section 6, and provided that cast iron is not used.

6.2.1.3 Guide-Rail Surfaces. Guide-rail surfaces
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 counterweight 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 resulting.
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6.3.1 General Requirements

6.3.1.1 The factors 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 shall be not less than 8
for steel, bronze, or other metals having an elongation
of at least 14% in a length of 50 mm (2 in.) or 10 for cast
iron or other metals having an elongation of less than
14% in a length of 50 mm (2 in.). See section 8 for special
requirements for particular drive systems.

(14)
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6.3.1.2  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 is no
relative motion between rigidly joined components
transmitting load.

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-

through 6.3.6.3, except that the requirements of
para. 6.3.6.2 shall be permitted to be omitted if a
self-locking drive meeting the requirements of para. 6.4.2
is provided. If multiple belts or chains are provided,
they shall be preloaded and matched for length in sets.

6.3.6.1 General Requirements. Belt set shall be
selected on the basis of the manufacturer’s rated break-
ing strength and a factor of safety of 10. Chain and

sive motiprr i theflexibte tormection:

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

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

6.3.1.3  Friction gearing, clutch mechanisms, or
couplingg shall not be used to connect a driving machine
drum or pheave to the main driving mechanism.

6.3.1.4 Gearing having cast iron teeth shall not
be used ¢n the driving machine.

6.3.1.5 Driving-machine chains and sprockets
shall be of steel and shall conform in design and dimen-
sions to the requirements of ASME B29.100.

6.3.1.6 Winding drums, traction sheaves, over-
head shepves, and deflecting sheaves shall be of cast
iron or st¢el, of a pitch diameter of not less than 30 times
the diampter of the suspension ropes. Where 8 X 19
steel ropg or 7 X 19 steel aircraft cable is used, the pitch
diameter|of drums and sheaves shall be permitted\to be
reduced fo 21 times the diameter of the ropelor cable.

The rope|grooves shall be machined.
6.3.2 |Hydraulic Driving Machines.( Direct-plunger
hydrauli¢ driving machines, where tised, shall conform

to the requirements of para. 8.1 éxcept para. 8.1.2.

Ropedrhydraulic machines shall conform to the
requirempgnts of para. 8.1, exeept for paras. 8.1.1, 8.1.3,
8.1.4.3, annd 8.1.4.7.

6.3.3|Screw Machines. Screw machines, where
used, shdll conforfn'to para. 8.2.

6.3.4 [Friction*Machines. Friction machines, where
used, shdlltcontorm to para. 8.3.

sprocket sets shall be selected on the basis of recommen-
dations set forth in the Supplementary Information sec-
tion of ASME B29.100, using a service factor of 2. Qffset
links in chain are not permitted.

Sprockets in a chain drive set and)also a driv¢n 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\fof a belt drive shall be
constructed in a manner to-assure equal load disfribu-
tion on each belt in the set."Load determination fox both
the belt and chain setsyshall be based on the maximum
static loading on the platform, which is the full ldad in
the platform atyrest and at a position in the runway that
creates the greatest load, including either the platform
or counterweight resting on its buffer.

Chairdrives and belt drives shall be guarded t¢ pro-
tectxagainst accidental contact and to prevent fqreign
objects from interfering with drives.

6.3.6.2 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 bedomes
excessively slack. The driving machine brake shall be
located on the traction sheave or drum assemblyf side
of the driving machine so as to be fully effective [if the
entire belt set or chain set should break.

6.4 Driving-Machine Brakes

6.4.1  Driving machines, except hydraulic, |shall
be equipped with electrically released spring-applied
brakes directly attached to the driving means thijough

a continnous shaft mechanical r‘nnp]ing or todthed

6.3.5 Location of Power Unit and Alignment and
Guarding of Sheaves and Sprockets. The power unit
shall be permitted to be mounted on the platform 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.

6.3.6 Indirect-Drive Machines. Indirect-drive ma-
chines, utilizing V-belt drives, tooth drive belts, or drive
chains, shall conform to the requirements of paras. 6.3.6.1
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gearing. A single ground or short circuit, a counter volt-
age or amotor-field discharge shall not prevent the brake
magnet from allowing the brake to set when the
operating device is placed in the stop position.

6.4.2 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 down travel
after the power is removed is provided.
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6.5 Suspension and Support Means
6.5.1 General Requirements

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

6.5.7 Fastening of Rope Suspension Means to
Platform. The platform ends of wire ropes shall be
fastened in a return loop by properly made individual
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

(e)| roped-hydraulic

(f)|rack and pinion

(g)] screw

(h)| friction machine guides and rollers

6.5.1.2  Steel tapes or welded link chains shall
not He 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
mearfs shall have a factor of safety of not less than 7
basedl on the tension in the rope, cable, chain, or forces
exertpd on the hydraulic cylinder, screw drive, or rack
and pinion 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
counferweight is an endless roller-type chain, the factor
of safety of such chain shall be not less than 8, based
on thie rated load. See section 8 for special requirements
of particular drive systems.

6.5.3 Arc of Contact of Suspension Means ofi Sheaves
and $prockets. 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
a chain on a driving sprocket shall be not less than
140 deg.

6.5.4 Spare Rope TurnsonWinding Drums. All wire
ropej of winding drumimachines shall have not less
than [one full turn of the rope on the drum when the
platfprm or counterweight has reached its limit of possi-
ble ojvertravel.

6/5.5 Securing Suspension Ropes to Winding
Drums. (Fhe drum ends of wire ropes shall be secured
by clpmps on the inside of the drum of winding drum

be guarded against accidental contact. Suppension
means that operate within a guide or traeK gnd travel
at the same speed and in the same directipn as the
platform shall be considered suitably guardegl.

6.6 Platforms

6.6.1 Frame and Floor./ The frame shall b
construction and have afactor of safety of nof
5 based on the ratedload. The floor shall bd
or wood construction with a nonskid surface

6.6.1.1 Securing of Enclosures. The ¢nclosure
shall be seetirely fastened to the platform and so sup-
ported 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 femovable
portions cannot be dismantled from within thefplatform.

Enclosure linings, decorative panels, light fixtures,
and other apparatus or equipment attached within the
enclosure shall be securely fastened and so qupported
that they will not loosen or become displaced ir) ordinary
service, on platform safety application, or pn buffer
engagement.

Panels attached to the enclosure for decq
other purposes shall not be unfastened from Inside the
platform by the use of common tools or shall e permit-
ted to be removed from inside the platform wlhen perfo-
rations, exceeding that which would reject a bpll 12 mm
(0.5 in.) in diameter, in the enclosure used [for panel
hanging or support have permanent means tp prevent
straight through passage beyond the running flearance.

> of metal
less than
of metal

rative or

6.6.1.2 Strength and Deflection of Enclosure
Walls. The enclosure walls shall be designed and
installed to withstand a force of 330 N (75 1bf) applied
horizontally at any point on the walls of the enclosure
without permanent deformation nor cause the Heflection

machines, tapered babbitted sockets, or by other 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 one 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.
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to exceed 25 mm (1 in.).

6.6.2 Floor Area. The inside net floor area shall not
exceed 1.7 m? (18 ft?).

6.6.3 Material. Metals having an elongation of 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.

6.6.4 Glass on Platforms. Glass shall be permitted
to be used on platforms subject to the requirements of
paras. 6.6.4.1 through 6.6.4.4.
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6.6.4.1 It shall be installed and guarded so as to
provide adequate protection for passengers in case the
glass panels break or are dislodged.

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

(d) 11in 10 for heights up to 100 mm (4 in.)
(e) 11in 12 for heights greater than 100 mm (4 in.)

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

0.1 m? (It shattbe taminated glass as detined 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
fragmentp 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 1P01.4. 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 eafh separate piece of glass, and shall remain
visible affer installation.

6.6.5 Platform Truck and Guides. The platform shall
be securgly anchored to a truck that supports it. The

truck shgll 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 acdess end of the platform to prevent the wheel-
chair fromn rolling off that end of the platform. It shall
be autonatically actuated or manually activated-and
shall remjain in its elevated position until the/platform
returns tq the landing. It shall be operated by apositive
cam action or it shall be provided with anelectric contact
that will|stop the movement of the platform within
150 mm (6 in.) of travel away from thellower landing if
the guard has failed to rise to its(guarding position.

A retraftable platform mounted ramp shall be permit-
ted to befused in lieu of theytetractable platform guard.
Guards qf at least 150 mm’ (6 in.) in height shall be
provided|on the sides ¢fthe platform not used for access.
Guards gnd rampsg-in their guarding position, shall
withstandl, witheut permanent deformation, a force of
550 N (12p Ibf) applied on any 100 mm (4 in.) by 100 mm
(4 in.) argagThis force shall not cause the height of the

Stop the platiorm traveling within a distance of b)) mm
(2 in.) or less if it is obstructed in its travelnim“¢ither
direction. The force required to operate the dévicel shall
not exceed 70 N (15 Ibf).

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 he not
less than 200 kg (450 1b) 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 1Ib). The
lift shall be capable of sustaining and lowering a load
as specified inFig! 9.7. The rated speed measured hlong

the incline shall not exceed 0.15 m/s (30 ft/min).

6.7.2 “Capacity Plate. A capacity plate stating the
capacity’and rated load shall be furnished by the manu-
facturer and fastened in a conspicuous place op the
device. Letters and numbers shall be not less than p 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 conspi¢uous
place. The plate shall state the rated speed, rated(load,
weight of platform, suspension or support means| date
of manufacture, and manufacturer’s name. Letterp and
numerals shall be not less than 6 mm (0.25 in.) in height.

6.8 Safeties and Governors

All platforms shall be provided with a safety, except
for platforms of direct-plunger hydraulic lifts or
self-locking 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
power is removed.

The safety shall be actuated by the action of a g§peed
governor or by the breakage or slackening of the suppen-

ramp, at any-pointin-itstengthto-belessthan50-mm
(6 in.) measured vertically from the surface of the plat-
form floor.

Means shall be provided to prevent the wheelchair
from rolling off the platform floor at the upper access
end. Retractable ramps are permitted to serve this func-
tion, and when in use, the incline of the ramp shall not
be greater than

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

(b) 1in 6 for heights up to 60 mm (2.5 in.)

(c) 11in 8 for heights up to 75 mm (3 in.)
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STOITOT SUpPPOTtINEarts. YWhere actuationis by agovernor,
the safety shall be set at a maximum speed of 0.4 m/s
(75 ft/min). Where actuation is by breakage or slacking
of the suspension or support means, the safety shall be
set without delay, and independent of the speed gover-
nor, if provided.

Safety parts shall conform to the requirements of
para. 6.8.1. Governor ropes, where provided, shall con-
form to the requirements of para. 6.8.2.

The application and release of safeties shall conform
to the requirements of paras. 6.8.3 through 6.8.5.
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6.8.1 Minimum Factors of Safety and Stresses of
Safety Parts and Rope Connections

6.8.1.1 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.

6.8.5 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
released by the motion of the platform in the up
direction.

6.9 Terminal Stopping Devices

6.9.1

6.8.1.2  Springs shall be permitted to be used
in the operation of platform or counterweight safeties.
Whefte used, and where partially loaded prior to safety
opergtion, the loading on the spring shall not produce
a fib¢r stress exceeding one-half the elastic limit of the
matefial. During operation of the safety, the fiber stress
shallnot exceed 85% of the elastic limit of the material.
Helidal 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
perniitted to be made of cast iron and other metals
provided such parts have a factor of safety of not less
than |10.

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 dipmeter 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 based tipon
the rhaximum stresses developed in the parts during
the dperation of the safety when stopping)rated load
from|governor tripping speed.

6.8.1.6  Safety-rope leadingfsheave brackets and
other| safety operating parts shall not be attached to or
suppprted by wood members.

6.
shall

B.2 Material and Factor-of Safety. Governor ropes
be of iron, steel, monel metal, phosphor bronze,
or stginless steel. They-shall be of a regular-lay construc-
tion, Jand not less(than 6 mm (0.25 in.) in diameter. The
factof of safety of ‘governor ropes shall be not less than
5. Tiller-rop&.censtruction shall not be used.

6.8.3 "Means of Application. Safeties shall be applied
mecHam . . . .
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 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 floor to be out of level more than 30 mm/m
(0.375 in./ft) in any direction.
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Normal terminal stopping devices required
by para. 6.9.2 shall be permitted to use me¢hanically
operated, magnetically operated, optical;, or static type
switches. Final terminal stopping devices required by
para. 6.9.3 shall use only mechanically~operated switches
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 mpunted in
such a manner so that hotizontal movement of the plat-
form shall not affect.the' operation of the devjice.

6.9.2 Upperyand lower normal terminal stopping
devices operated by the platform shall be provided, and
shall be sef\to stop the platform within a tolerance of
12 mm. (0.5:in.) of the upper and lower termina| landings
under tated loading to zero loading conditions.

6.9.3 Upper and lower final terminal
devices operated by the platform to remove pq
the motor and the brake shall be provided, [except as
specified in para. 6.9.6. They shall be set tq stop the
platform after it travels past the normal termjfinal stop-
ping device and before striking an obstructior]. A slack-
rope device equipped with a slack-rope swifch of the
enclosed manually reset type that shall cause the electric
power to be removed from the driving machine motor
and brake if any hoisting rope becomes slack shall be
permitted to be used as the lower final terminal stopping
device.

stopping
wer from

6.9.4 Final terminal stopping device$ shall be
mechanically operated. The switch contact$ shall be
directly opened mechanically. Arrangemients that
depend on a spring, or gravity, or a combinatign thereof,
to open the contacts shall not be used.

6.9.5 The final terminal stopping devicq shall not
control the same controller switches as the normnal termi-
i T arate and
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
platform.
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6.9.6 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 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

6.10.4 Motor Reversal Protection. Where a non-
instantaneous reversible motor is used, a protective cir-
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 landi
by control switches 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.

6.10.2 Attendant Operation. Attendant operation
shall be permitted to be provided. Where provided, it
shall confform to the requirements of paras. 6.10.2.1
through ¢.10.2.3.

6.10j2.1 The attendant shall operate the lift by
means of ja continuous-pressure switch located on a con-
trol box ¢n the free end of a detachable, flexible cord
not more|than 1 500 mm (60 in.) in length. A manually
reset emgrgency stop switch shall also be provided in
the contrpl box.

6.10j2.2  No controls, other than an emergency
stop switgch, shall be provided on the lift.

6.10.2.3 Where the equipment operates on a
straight flight of stairs, and where the platform is\within
sight dur|ng its entire travel, provisions shall be-permit-
ted to be made for the attendant to operatéthe lift from
the top of bottom of the stairs.

6.10.3| Control and Operating Circuit' Requirements.
The design and installation of the\control and operating
circuits |shall conform to.\the requirements of
paras. 6.10.3.1 through 6.1013:3.

6.10{3.1 Controlssystems that depend on the
completipn or maintenance of an electric circuit shall
notbe usg¢d for interruption of the power and application
of the maghine brakeé at terminal landings or for stopping
the machjine when the safety applies.

6.10
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3.2

1f cpringe are used to actuate Q‘AIifr‘th,

the 1ift motor if the phase rotation 15 in the wrong direc-
tion, or if there is a failure of any phase.

This protection shall be considered to beprovidgd if a
reversal of phase of the incoming polyphase‘alternfating
current power will not cause the driving machine motor
to operate in the wrong direction.

6.10.6 Electrical Equipmentd@nd Wiring

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

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

6.10.7 Slack-Rope and Slack-Chain Devicgs for
Winding Drum and Roller-Chain-Type Driving Machines.
Winding drum driving machines with rope suspepsion
shall be provided with a slack-rope device of the lanu—
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 with a slack-chain
device, which will remove power from the motoy and
brake if the platform is obstructed in its descent ar|d the
suspension 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.

6.10.8 Emergency Stop Switch. An emergency stop
switch 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 20p mm
(48 in.) maximum and 380 mm (15 in.) minimum gbove
the platform floor.

When opened, this switch shall cause the eléctric

contactors, or relays to break the circuit to stop the lift
at the terminal landing, they shall be of the restrained
compression type.

6.10.3.3  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
accidental ground, or combination of accidental grounds
shall not permit the lift to start if this failure renders
ineffective any electrical protective device.
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power to be removed from the lift 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 conspicu-
ously and permanently marked “STOP” and shall indi-
cate 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. 6.10.2.
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6.10.9 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. 6.10.1 or 6.10.2 is
in the stop position and when any electrical protective
device functions.

6.10.10 Manual Operations. Means shall be pro-

(d) chain sprocket

(e) screw

(f) rack and pinion

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

(i) lever hydraulic

(j) lever screw

(k) friction

vided to permit authorized personnel from a position
outsifde the platform to raise or lower the platform man-
ually| along the path of travel.

6.11| 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 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 PBRIVATE RESIDENCE INCLINED STAIRWAY
(QHAIRLIFTS’

Seg¢tion 7 applies to inclined stairway chairlifts where
installed in or at a private residence for use by the mobil-
ity irhpaired.

7.1 Runways

7{1.1  The structure on which the equipment is
installed shall be capable of safely supporting the loads
impdsed.

7.1.2 The installation of-electrical equipment and
wirirlg shall conform to thé reéquirements of NFPA 70.

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

7.2 Guide Rails*and Tracks

The supporting tracks or guide rails shall be securely
anchpredto.the stairs, floor surface, or sidewall.
The factor of safety used in the design of the guide

7-3-1-General-Requirements
7-3-1-G s

7.3.1.1  The factor of safety used in\the|design of
the sprockets and sheaves shall be notless than 5 based
on the rated load. See section 8 for special reqpirements
of particular drive systems.

7.3.1.2 Driving-machine chains and pprockets
shall be of steel and shall conform in design an)d dimen-
sions to the requiremerits\of ASME B29.100.

7.3.1.3  Winding drums, traction sheayes, 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 of shall be

permitteddo be lined with nonmetallic groove material,
and shall*have a pitch diameter of not less thaf 30 times
the diameter of the suspension ropes. Whete 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
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 lining failure,
between the rope and the remaining sheave groove, to
safely stop and hold the chair with 125% of [the rated
load.

7.3.2 Hydraulic Driving Machines. Diredt-plunger
hydraulic driving machines, where used, shall conform
to the requirements of para. 8.1, except para.|(8.1.2.

Roped-hydraulic machines shall confofm 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.

7.3.3 Screw Machines. Screw machings, where
used, shall conform to para. 8.2.

7.3.4 Friction Machines. Friction machings, where
used, shall conform to para. 8.3.

rails and tracks shall be not 1ess than b based on the
rated load.

7.3 Driving Means and Sheaves

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

(b) traction

(c) roped sprocket

7 See section 4 for the requirements for this equipment installed
in locations other than in or at a private residence.

7.3.5 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
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.

7.3.6 Indirect-Drive Machines. Indirect-drive
machines, utilizing V-belt drives, tooth drive belts, or
drive chains, shall conform to the requirements of
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paras. 7.3.6.1 through 7.3.6.3, except that the require-
ments of para. 7.3.6.2 shall be permitted to be omitted
if a self-locking drive meeting the requirements of
para. 7.4.2 is provided. If multiple belts or chains are
provided, they shall be preloaded and matched for
length in sets.

7.3.6.1 General Requirements. Belt sets shall be
selected on the basis of the manufacturer’s rated break-

7.5 Suspension and Support Means
7.5.1 General Requirements

7.5.1.1  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

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 APME B29.100, using a service factor of 2. Offset
links in g¢hain are not permitted. Sprockets in a chain
drive setshall be assembled onto a common hub, with
teeth cuf| in-line after assembly to assure equal load
distributipon on all chains. Tooth sheaves for a belt drive
shall be ¢onstructed in a manner to assure equal load
distribution on each belt in the set. Load determination
for both the belt and chain sets shall be based on the
maximur 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 carrigge or counterweight resting on its buffer.

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

7.3.4.2 Monitoring and Brake Location. Each belt
or chain |n 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 gny belt or chain in the set breaks on’becomes
excessively slack. The driving machine brake shall be
located op the traction sheaves or drumsassembly side
of the driving machines so as to be fully effective if the
entire belt set or chain set should break.

7.3.4.3 Replacement of Belts'or Chains. If one belt
or chain pf a set is worn, stretched, or damaged so as
to requir¢ replacement, the.entire set shall be replaced.
Sprocketg and toothed sheaves shall also be replaced if
worn.

7.4 Drivirg-Machine Brakes

(e) roped-hydraulic
(f) rack and pinion

(g) screw
(h) friction machine guides and rollets
7.5.1.2  Steel tapes or welded 1ink chains|shall

not be used as suspension means. Where wire ropes are
used, the diameter shall be nogless than 6 mm (0.2p in.).
Where aircraft cable is usedjthe diameter shall be not
less than 3 mm (0.125 in).

7.5.2 Factors of Safety. The suspension and support
means shall haye’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, off rack
and pinion when raising the rated load. When th¢ car-
riage and counterweight are suspended by steel fopes
andxthe 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.

7.5.3 Replacement of Chains and Sprockets. Iff two
or more chains are used as a suspension or support
means and a worn chain or sprocket is replacefd, all
chains and sprockets must be replaced.

7.6 Chairs and Seats

Each chair shall be provided with a foot platform| seat,
and seat belt. At least one handgrip shall be provided.

7.6.1 Chair Truck and Guides. The chair shgll be
securely 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 uged in
the design of the carriage and truck shall be nof less
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7.4.1 — A driving-machine brake directly attached
to the driving means through a continuous shaft,
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 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.

7.6.3 Footrest Obstruction Device. If the footrest is
located so that it is within 150 mm (6 in.) of the step
nosing or riser, a device shall be provided on the footrest
to stop 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 point in its travel
shall the edge of the footrest facing the upper landing
be more than 600 mm (24 in.) above the step or landing
as measured vertically.
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7.7 Capacity, 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 not less than 180 kg (400 Ib) for a two-seat lift. The
speed, as measured along the incline, shall not exceed
0.2 m/s (40 ft/min).

7.7.2 Limitation of Angle of Inclination. No lift shall

used, and where partially loaded prior to safety opera-
tion, 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.

7.8.1.3 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
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as mpasured 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 mlanufacturer and securely fastened in a conspicuous
place. It shall state the rated speed, rated load, suspen-
sion ¢r support means, date of manufacture, and manu-
factufer’s name. Letters and numerals shall be not less
than |6 mm (0.25 in.) in height.

7.8

All carriages shall be provided with a safety, except
for platforms of direct-plunger hydraulic lifts or self-
locking drives utilizing a lead screw or other positive
gearing that will stop and hold the carriage with rated
load within 100 mm (4 in.) of down travel after power
is refnoved.

The safety shall be actuated by the action of\a-speed
govefnor or by the breakage or slackening of the suspen-
sion ¢r support means. Where actuation is by’a governor,
the spfety 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
shallbe set without delay, and independent of the speed
governor, if provided.

Safety parts shall conform to the requirements of
para|7.8.1. Governor,ropes, where provided, shall con-
form|to the requirements of para. 7.8.2.

The application and release of safeties shall conform
to the requiréments of paras. 7.8.3 through 7.8.5.

bafeties and Governors

718.1CMinimum Factors of Safety and Stresses of
Safeqy Parts and Rope Connections

provided such parts have a factor of safety, gf not less
than 10.

7.8.1.4 Ropeused as a connectiotrfrom|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 madeé~of a corrosion-resistant
metal. The factor of safety.6f the rope shall be not less
than 5. Tiller-rope construction shall not be used.

7.8.1.5 The factors of safety shall be bgdsed upon
the maximum stresses developed in the paits during
the operation{of the safety when stopping rpted load
from governor tripping speed.

7.8:1.6  Safety-rope leading-sheaves brgckets and
othefrsafety operating parts shall not be attaghed to or
supported by wood platform members.

7.8.2 Material and Factor of Safety. Governor ropes
shall be of iron, steel, monel metal, phosphqr 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.

7.8.3 Means of Application. Safeties shalll
mechanically. Electric, hydraulic, or pneumat
shall not be used to apply the safeties require
tion 7, nor to hold such safeties in the retracted

7.8.4 Level of Chair on Safety Application. The
application of a Type A or Type B safety tq stop the
chair, with its rated load, shall not cause the dhair to be
out of level more than 30 mm/m (0.375 in./fft) in any
direction.

e applied
¢ devices
d by sec-
position.

7.8.5 Release. When chair safeties are applied, no
decrease in tension in the governor rope nor motion of
the chair in the down direction shall release thie safeties,

7.8.1.1  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
relieved.

7.8.1.2  Springs shall be permitted to be used in
the operation of chair or counterweight safeties. Where
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the motion of the chair in the up direction.

7.9 Terminal Stopping Devices

7.9.1 Normal terminal stopping devices required
by para. 7.9.2 shall be permitted to use mechanically
operated, magnetically operated, optical, or static type
switches.

Final terminal stopping devices required by para. 7.9.3
shall use only mechanically operated switches for
determining chair position.
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Terminal stopping devices that are located on the chair
or in the runway shall be of the enclosed type and
securely mounted in such a manner so that horizontal
movement of the chair shall not affect the operation of
the device.

7.9.2 Upper and lower normal terminal stopping
devices operated by the chair shall be provided, and
shall be set to stop the chair at or near the upper and
lower terminal landings under rated loading to zero

Operating devices shall be designed such that both the
“UP” and “DOWN” circuits cannot be operated at the
same time.

7.10.2 Motor Reversal Protection. If an instantane-
ously reversible motor is not used, a protective device
or circuit shall be provided to prevent the motor from
continuing in the same direction if the reversing control
is actuated.

loading donditions.

7.9.3| Upper and lower final terminal stopping
devices gperated by the chair to remove power from
the motof and the brake shall be provided, except as
specified|in para. 7.9.6. They shall be set to stop the
chair aftdr it travels past the normal terminal stopping
device anjd 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 rerhoved from the driving machine motor and
brake if ahy hoisting rope becomes slack shall be permit-
ted to bg used as the lower final terminal stopping
device.

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

to open the contacts shall not be used.

7.9.5 | 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 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 coptrol shall be so desighed and installed that a
single grqund or short circuitshall be permitted to allow
either, but not prevent both, the normal and final stop-
ping dev]ce circuits ffom stopping the chair.

7.9.6| Final\terminal 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 vnn‘uny Lmit

7.10.3 Electrical Equipment and Wiring

7.10.3.1  All electrical equipment ahd" wjiring
shall conform to the requirements of NFPA70.

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

7.10.3.3  The failure of arly 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 repders
ineffective anyelectrical protective device.

7.10.4<Phase Reversal and Failure Protection. (Thair-
lifts having polyphase alternating current power stipply
shall\be provided with means to prevent the starting of
the'lift motor if the phase rotation is in the wrong ¢lirec-
tion, or if there is a failure of any phase.

This protection shall be considered to be providdd if a
reversal of phase of the incoming polyphase alternfating
current power will not cause the driving machine motor
to operate in the wrong direction.

7.10.5 Release and Application of Driving-Makhine
Brake. Driving-machine brakes shall not be electrjically
released until power has been applied tq the
driving-machine motor. All power feed lines to the prake
shall be opened, and the brake shall apply automatjically
when any operating device in para. 7.10.1 or 7.10.2 is in
the “STOP” position and when any electrical prot¢ctive
device functions.

7.10.6 Control and Operating Circuits. The design
and installation of the control and operating cifcuits
shall conform to the requirements of paras. 7.10.6.]l and
71062

the travel of the chair (e.g., a carriage at rest on the
bottom terminal landing).

7.10 Operating Devices and Control Equipment

7.10.1 Operation. Operation of the lift from the
landings and from the chair shall be controlled by control
switches at all stations, and shall be by means of the
continuous-pressure type. Controls shall be 1220 mm
(48 in.) maximum and 380 mm (15 in.) minimum above
the platform floor or facility floor or ground level.
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7.10.6.1 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 for
stopping the machine when the safety applies.

7.10.6.2  If springs are used to actuate switches,
contactors, or relays to break the circuit to stop the lift
at the terminal landing, they shall be of the restrained
compression type.
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7.10.7 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 car is obstructed in its descent and the
suspension ropes slacken. Lifts with roller chain suspen-
sion means shall be provided with a slack-chain device,
which will remove power from the motor and brake if

8.1.2.2 Where platforms are suspended by
hoisting ropes attached to the platform frame or to the
overhead supporting beams by means of rope shackles,
the shackles shall be attached to steel hitch plates or to
structural or formed steel shapes. Such plates or shapes
shall be secured to the underside or to the webs of the
platform frame members with bolts, rivets, or welds so
located that the tensions in the hoisting ropes will not
develop direct tension in the bolts or rivets.

the cprisobstructedTritsdescentarmdthe suspernsion
mear)s slacken. This device is not required to be of the
mantally reset type if the chain sprockets are guarded
to prevent the chain from becoming disengaged from
the sprockets.

7.11| 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 controller. The data
platelshall be of such material and construction that the
letteys 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 fhan 3 mm (0.125 in.).

8 DRIVING MEANS

Se¢tion 8 contains requirements for specific types of
driving means where referenced by other sections™of
this $tandard.

8.1

8.1.1 Hydraulic Jack and Connections. Where multi-
ple hlydraulic jacks are used, they shall'be hydraulically
conngcted to form a single hydraulig'system.

8.1.1.1 Direct-Acting Hydraulic Lifts. The driving
memper of the hydraulic jack-shall be attached to the
platfprm frame or platform floor with fastenings of suffi-
cient[strength to support'that member with a factor of
safety of not less than-4.

The connection! to the hydraulic jack shall be capable
of withstanding, without damage, any forces resulting
fromfa plunger’stop as described in para. 8.1.5.2.

Arly plunger or cylinder head connector or connection
shalll conform to the requirements of paras. 8.1.3.1,

Hydraulic Driving Means

Where bottsamd Tivetsare subjectedtojshearing
stresses due to tension in the hoisting ropes/ the total
shear shall not exceed 60 MPa (8,600 psi)yof aftual area
in the shear plane. The stresses in the weldls due to
tensions in the hoisting ropes shall not exceefl 55 MPa
(8,000 psi) on the throat area of\the welds. Bplts made
of steel having greater strerigth than spegified by
ASTM A307 shall be permitfed to be used and [the maxi-
mum allowable stressestincreased proportionally based
on the ratio of the ultimate strengths. Elongation shall
conform to the requirements of the corresponding ASTM
specification.

The hitchplate supporting beams shall be|designed
to withstand“two times the sum of the tensipns in all
hoisting ropes attached to the hitch plates.

8.1.2.3  The roping ratio that relates the driving
member of the hydraulic jack speed to the| platform
speed shall not exceed 1:2.

8.1.2.4 Ropes passing through seals fixed in cyl-
inder heads shall be permitted to have a cldar plastic
coating applied in order to seal properly and facilitate
rope inspection.

8.1.2.5 Means shall be provided to pievent the
ropes, if slack, from leaving the sheave groovles.

8.1.2.6 A slack rope device with an|enclosed
manually reset switch shall be provided that shall cause
the electric power to be removed from the hydraulic
machine pump motor and the control valves slould any
rope become slack.

8.1.2.7 The traveling sheave shall be aftached to
the upper end of the plunger or cylinder of the hydraulic
driving machine with fastenings having a minjmum fac-
tor of safety of 4 based upon the ultimate sfrength of
the material used. The load to be used in defermining

8.1.3.4,and 8.T.6.
8.1.2 Roped-Hydraulic Lift

8.1.2.1 Roped-hydraulic lifts having less than
three hydraulic jacks shall be suspended with no fewer
than two wire ropes per hydraulic jack. Where three or
more hydraulic jacks are utilized, one rope per jack shall
be permitted to be used. Should one hydraulic jack
become disconnected, the remaining jacks shall be capa-
ble of supporting the load without exceeding allowable
platform frame stresses or hydraulic jack stress.
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thefactor-of .:,-afct_y shattbetheresuttantof thethaximum
tensions in the ropes leading from the sheave with the
lift at rest and with rated load in the platform.

8.1.3 Plungers

8.1.3.1 Material. For tensile, compressive, bend-
ing, and torsional loading the plunger and connecting
couplings for the plunger shall have a factor of safety
of not less than 5 based on ultimate strength.
Pressure loadings shall have a factor of safety of not
less than that calculated per para. 9.5.
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8.1.3.2 Plunger Design. Plungers made of steel
shall be designed in accordance with the applicable for-
mula in para. 9.2 for calculation of elastic stability, bend-
ing, and external pressure. For other materials, the
appropriate modules of elasticity must be utilized.
Plungers subject to internal pressure shall also be
designed and constructed in accordance with cylinder
design formula in para. 9.3.

8.1.3 on-the hydrav
jack is ndt subjected to eccentric loading, it shall carry
in tensiop the weight of the plunger with a factor of
safety of hot less than 4 and restrict total vertical move-
ment to lgss than 20% of the buffer stroke, where vibra-
tion damping means are provided.

In addjtion, when the hydraulic jack is subjected to
eccentric Joading, the plunger connection to the platform
shall also|be so designed and constructed as to transmit
the full e¢centric moment into the plunger with a factor
of safety of not less than 4.

The pliinger and the plunger connection to the plat-
form shalll also be so designed and constructed that
the total [vertical deflection of the loading edge of the
platform |due to eccentric loading of the platform shall
not excegd 20 mm (0.75 in.).

8.1.3.4 Plunger Joints. Plungers composed of
more thap one section shall have joints designed and
constructpd to carry in tension the weight of all plunger
sections below the joint with a factor of safety of not
less than|4 and to transmit in compression the gross
load on the plunger with a factor of safety of not'less
than 5 based on ultimate strength.

Joints $hall withstand without damage any forces
resulting from a plunger stop as .described in
para. 8.1.p.1.

For ecdentric loading, the joints shall conform to the
requiremgnts of paras. 8.1.3.2 and 8.1.3.3.

8.1.3.5 Plungers Subject to External Pressure. For
plungers|subjected to exteinal pressure, the working
pressure phall be not greater than indicated by the for-
mula in para. 9.2.3,

8.1.3.6 Plunger Heads Subject to Fluid Pressure.
Heads of] plungers subject to fluid pressure shall con-
form to the\requirements of para. 8.1.4.6.

8.1.4 Cylinders

8.1.4.1 Material. The cylinder and connecting
couplings for the cylinder shall be made of materials in
compliance with the following:

(a) For tensile, compressive, bending, and torsional
loading the cylinder and connecting couplings shall
have a factor of safety of not less than 5 based on ultimate
strength.

ing coupling shall have a factor of safety of not lesg than
that calculated as specified in para. 9.5.

8.1.4.2 Cylinder Design. Cylinders shall be
designed and constructed in accerdance with the for-
mula in para. 9.3.

8.1.4.3 Clearance at Bottom of Cylinder. Cleapance
shall be provided at thetbottom of the cylinder s¢ that
the bottom of the plunger will not strike the safety pulk-
head of the cylinder when the platform is resting pn its
fully compressed-buffer.

8.1.4.4:Safety Bulkhead. Buried cylinders shiall be
providediwith a safety bulkhead having an orific¢ of a
size that would permit the platform to descend at a
speed\ hot greater than 0.08 m/s (15 ft/min) nof less
than 0.03 m/s (5 ft/min). A space of not less than 25 mm
(@ in.) shall be left between the welds of the safety pulk-
head and the cylinder head. Safety bulkheads shal| con-
form to the requirements of para. 8.1.4.6.
These requirements do not apply where a double cyl-
inder is used and where both inner and outer cylinders
conform to the requirements of para. 8.1.4.

8.1.4.5 Cylinder Packing Heads. Cylinder pafking
heads shall conform to the appropriate requiremehts of
paras. 8.1.5 and 9.4.

8.1.4.6 Closed Cylinder and Plunger Heads. Cllosed
heads of cylinders, and heads of plungers subject tq fluid
pressure, shall conform to the following requirenents:
(a) Closed heads of cylinders only shall be of djished
seamless construction, concave to pressure, exceptlif the
bottom of the cylinder is supported, and if the cylinder
is not buried.
They shall be designed and constructed in accorglance

8.1.3.7 Plunger-Follower Guide. A plunger-
follower guide shall be permitted to be used provided
it is arranged so that the lift is always in a position
where the unsupported length of the plunger conforms
to the “maximum free length” as defined in para. 9.2,
and to open the power circuit if this length is exceeded.
Telescopic plungers shall have each plunger section
internally guided. If more than two movable sections
are used, external guides shall be provided for each
plunger section.

with the applicable formulas in para. 9.4, provided that
steel heads shall in no case have a thickness less than
that required for the adjoining shell.

(b) Dished seamless heads, convex to pressure if used
on plungers, shall have a maximum allowable working
pressure of not more than 60% of that for heads of the
same dimensions with pressure on the concave side.

8.1.4.7 Collection of Oil Leakage. Means shall be
provided to collect for removal of any oil leakage from
the cylinder packing gland. The amount collected before

(14)
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