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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
puthorities in drafting regulations governing the installation, testing, inspection, maintenance,
plteration, and repair of platform lifts and stairway chairlifts. It is also intended as a ‘standard
reference of safety requirements for the guidance of architects, engineers, insurance-companies,
manufacturers, and contractors, and as a standard of safety practices for owners 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
environmental and industry needs. Revisions do not imply that preyious editions were inadequate.

It should be pointed out that any governmental jurisdictionnhas authority over any particular
installation. Inquiries dealing with problems of a local character 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 thereds 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 originally incorporated as a 1983 supplement to
ANSI/ ASME A17.1-1981, Safety Code for Elevators and Escalators. In ANSI/ASME A17.1b-1983,
h new Part XXI covering private resideneerinclined 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 edition of 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
April<tl, 2002.

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

n Qapl—omkov 1'7, 2003.

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

Following approval by the A18 Standards Committee and ASME, and after public review,
ASME A18.1-2008 was approved by the American National Standards Institute on July 3, 2008.
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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
Three Park Avenue

New York, NY 10016-5990

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

The Committee welcomes proposals for revisions to this Standard. Such{proposals should be
hs specific as possible, citing the paragraph number(s), the proposed Wording, and a detailed
description of the reasons for the proposal, including any pertinenf\documentation.

Interpretations. Upon request, the A18 Standards Committee-will render an interpretation of
pny requirement of the Standard. Interpretations can only be:tendered in response to a written
request sent to the Secretary of the A18 Standards Committee.

The request for interpretation should be clear and unambiguous. It is further recommended
that the inquirer submit his/her request in the followi\g' format:

Subject: Cite the applicable paragraphitumber(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 as.a réquest for an interpretation of a specific requirement

suitable for generalWinderstanding and use, not as a request for an approval
of a proprietary design or situation. The inquirer may also include any plans
or drawings which are necessary to explain the question; however, they should
not contajn proprietary names or information.

Requests that are not in(this format will be rewritten in this format by the Committee prior
to being answered, whi¢h shay inadvertently change the intent of the original request.
ASME procedures provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further, persons aggrieved by an
interpretation may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
‘approve,” “iCertify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.
Attending-Committee Meetings. The A18 Standards Committee regularly holds meetings, which
pre opencto the public. Persons wishing to attend any meeting should contact the Secretary of
the A18'Standards Committee.

i
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SUMMARY OF CHANGES

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

ASME A18.1-2008 was approved by the American National Standards Institute on July 3, 2008
The 2008 edition of ASME A18.1 includes revisions that are identified by a margin note, (08)
The following is a summary of the latest revisions and changes.
Page Location Change
1,2 1.3 Definitions of door or gate,\self-closing and
full passenger enclosuretevised
5-11 21 Revised
Table 1.5-1 Reference to QEI'added
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21.1.3 Second Customary value revised
2.1.1.7 Revised
2121 Revised
21211 Added
2128 Fourth and sixth sentences revised
2135 Second paragraph added
2.1.3.6.1 Revised
214 Added
12 2.15 Former para. 2.1.4 redesignated as 2.1.5
2.1.6 Former paras. 2.1.5, 2.1.5.1, and 2.1.5.2
redesignated as 2.1.6, 2.1.6.1, and
2.1.6.2, respectively
2.1.7 Former paras. 2.1.6, 2.1.6.1, and 2.1.6.2
redesignated as 2.1.7, 2.1.7.1, and
2.1.7.2, respectively
218 Former para. 2.1.7 redesignated as 2.1.8
219 Former para. 2.1.8 redesignated as 2.1.9
and revised
14 2.3.6 Revised
2.3.8 Revised
16 2.6.5 Revised
271 Revised
19, 20 2.10.1 First sentence revised
2.10.6 Last sentence added
2.10.10 Revised
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SAFETY STANDARD FOR
PLATFORM LIFTS AND STAIRWAY CHAIRLIFTS

1 ILTRODUCTION The provisions of this Standard are not\irfended to
I prevent the use of systems, methods, ordevice§ of equiv-

1.1 bcope alent or superior quality, strength, fire resistance, effec-
1/1.1 Equipment Covered by This Standard. This tiveness, durability, and safety to.those presgribed by

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
mobility impaired person only. The device shall have a
limited vertical travel, operating speed, and platform
area.| Operation shall be under continuous control of
the user/attendant. The device shall not penetrate more
than |one floor. A full passenger enclosure on the plat-
form|shall be prohibited.

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

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

(b)| personnel hoists within the scope of ANSI A10.4

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

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

(e)| portable equipment

(f)|amusement devices

(g)| stage and orchestra lifts

1{1.3 Application.
installations only.

This Standard applies to new

1.1.4CEffective Date. The requirements of this edi-
tion to\the Standard are effective as of the date estab-

this Standard provided that there.is technical dlocumen-
tation to demonstrate the,eqaivalency of the system,
method, or device.

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

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

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

building code: an ordinance that sets forth reqpirements
for building design and construction, or whete such an
ordinance has not been enacted, one of the l]following

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.

1.2 Purpose and Exceptions

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

lIlUdCl LUdUb.
(a) National Building Code
(b) Standard Building Code
(c) Uniform Building Code

cable, traveling: see traveling cable.
capacity: see rated load.

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

(08)
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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) tolock the door or gate in the closed position and
prevent it from being opened from the landing side
unless the platform is within the specified distance from

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.

the landifig

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 ih a predetermined manner the apparatus to
which it {s connected.

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

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

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

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

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

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

door or ghte powersoperator: a device or assembly of
devices that opensva door or gate by power other than
by hand, [gratity, springs, or the movement of the plat-
form; and that closes them by power other than by hand,

JOUCTTIOTT SE€ Speed JOUerTiorT:

governor pull-retarding means: a mechanical mealns of
developing a sufficient force in the govemer rope to
activate the platform or counterweight safeties or to 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 tensior(force): the magnitude pf the
tensile load developed in the moving governor|rope
after the governor,rope-retarding means is actuated.

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

inclined-stairway chairlift: a powered hoisting and| low-
ering(imechanism that is guided, equipped with a seat,
totransport 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 equipmg¢nt at
specified intervals witnessed by an inspector to ¢heck
for compliance with the applicable requirements.

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

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

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

installation, new: anv installation not classified ks an

gravity, or the movement of the platform.
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.

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.

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
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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
to receive and discharge passengers.
landing, bottom terminal: the lowest landing served.
landing, top terminal: the highest landing served.
landing, unenclosed: a landing that is open to the atmo-

sheave, drum, gear reducer, or shaft by means of a belt
drive or chain drive.

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

roped-hydraulic driving machine: a hydraulic driving
machine in which the plunger or piston is connected to

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.

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

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

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

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

dirpct-drive machine: an electric driving machine, the
motagr 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.

dirpct-plunger driving machine: a hydraulic driving
maclfine in which the plunger or ¢ylinder is directly
attached to the platform.

eleptric driving machine: gne'where the energy is
applied by an electric motof, It includes the motor, brake,
and the driving sheaveyor/drum together with its con-
nectihg gearing, belt; or' chain, if any.

fridtion machine; aydirect-drive machine in which the
motipn of thesplatform is obtained through friction
betwpen a guiding means and driving wheels or rollers.

gedred-drive machine: a direct-drive machine in which
the ehergy”is transmitted from the motor to the driving

~

the platform with wire ropes or indirectly_cpupled to
the platform by means of wire ropes and(sheaves. It
includes the cylinder, the plunger or piston, and multi-
plying sheaves, if any, and their guides:
rope sprocket drive: a driving means ‘consisting of wire
rope with fixed links at constant-intervals tHroughout
its length. The links engage in¢slots on a groofed drive
cog to provide a positivedrive force.
screw machine: 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@ ‘platform is obtained throughl traction
between the suspension ropes and a traction [sheave.
winding drum machine: a geared-drive mpachine in
which the suspension ropes are fastened to aind wind
ona drum.
worm-geared machine: a direct-drive maching in which
the energy from the motor is transmitted to the driving
sheave or drum through worm gearing.

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

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

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

operation: the method of actuating the control,
operation, continuous-pressure: operation by [means of

sheave drttm;or-shaft-throughgearing-

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

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

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

indirect-drive machine: an electric driving machine, the
motor of which is connected indirectly to the driving

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

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

penetrate a floor: pass through or pierce a floor in such
a way that the opening has a continuous perimeter and
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is provided only to allow the equipment to pass through
the floor.

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

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

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

rope, counterweight: wire rope used to raise and lower the
counterweight on equipment having a winding drum
machine or a hydraulic machine equipped with a coun-
terweight.

rope, governor: wire rope with at least one end fastened

totha cofatyy o

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

platform frame: a structural frame, composed of intercon-
necting members, 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 ifdicator: a device that indicates the position of
the platfgrm in the runway. It is called a hall position
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 4 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 speed.

rated load| performance: the operation of the ‘equipment
with its rated load at rated speed.

rated speeq: the speed at which the equipiient is designed
to operate in the up direction with-rated load in the
platform.

recycling loperation, telescopic\plunger: an operation for
restoring|the relative veftical positions of the multiple
plungers|in a telescoping plunger arrangement.

releasing farrier, governor rope: a mechanical device to
which th¢ governor rope may be fastened, calibrated to
control tlre activation of a safety at a predetermined

Fivzatin g maaainc ar oavzaxa o sagaa salan gy
to-thesafetyacHvating meanseorgevernerropereleasing
carrier, passing over and driving the governor-&heave,
and providing continuous information on the'spee¢l and
direction of the platform or counterweight,

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

rope equalizer, suspension: a deviee installed on a plafform
or counterweight to equalize automatically the terjsions
in the suspension wire r@pes.

rope-fastening devige, anixiliary: a device attached fo the
platform or coufiterweight or to the overhead deadl-end
rope-hitch support that will function automatically to
support the'platform or counterweight in case the regu-
lar wire-fope 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 befofe 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 except
under certain specified conditions.

safety bulkhead: a closure at the bottom of the cylinder
located above the cylinder head and provided with an
orifice for controlling the loss of fluid in the event of
cylinder head failure.

safety, platform or counterweight: a mechanical device
attached to the platform frame or to an auxiliary ffame,
or to the counterweight frame, to stop and hold the
platform or counterweight under one or more gf the

tripping tarce

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

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

rise: see travel.

following conditions: predetermined overspeed, free
fall, or if the suspension ropes slacken.

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

screw column: a structural member provided with screw
threads that supports the platform on screw driving
machines.

shall: indicates a mandatory requirement.

should: indicates a recommendation, not a mandatory
requirement.
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slack-rope switch: a device that automatically causes the
electric power to be removed from the driving machine
motor and brake when the suspension ropes of a wind-
ing drum machine become slack.

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

solid state device: an element that can control current flow
without ‘mnving parts

vertical platform lift: a powered hoisting and lowering
mechanism designed to transport mobility-impaired
persons on a guided platform that travels vertically.

weatherproof: so constructed or protected that exposure
to the weather will not interfere with its successful oper-
ation.

window: an assembly consisting of a surrounding frame
and one or more sashes, ventilators, or fixed lights, or
a combination of these, designed to be installed in a

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

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

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

stop quwitch: see emergency stop switch.

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

termipal landing: see landing.

termipal stopping device, final: a device that automatically,
causps the power to be removed from the driving
machjine motor and brake, or from a hydraulic driving
maclfine, independent of the functioning of thenormal
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.

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

termipal stopping devicef\pormal: a device or devices to
slow[down and stop’a platform lift or stairway chairlift
automatically at ©ryhear a terminal landing indepen-
dently of the funetioning of the operating device.

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

wall opening for the purpose of admitting light or air,
or both.

working pressure: the pressure measuredrat the cylinder
of a hydraulic driving machine when the pldtform lift
or stairway chairlift are lifting theéir rated loagl at rated
speed.

1.4 Metric (SI) Units

This edition of theZstandard uses hard metric (SI)
units whenever practical. The acceptable equivalent U.S.
Customary units(are shown in parenthesis. Information
on the usagel of SI units and conversion to U.S.
Customarytinits is contained in IEEE/ASTM §110-1997,
Standard for the Use of the International Systemn of Units
(SI): The Modern Metric System, or ASME Guide 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.

1.5 Reference Codes, Standards, and Specifjcations

This section covers the codes, standards, arjd specifi-
cations incorporated in this Standard by refefence; the
specific editions that are applicable; and the ryles of this
Standard that reference each document (see Taple 1.5-1).
This section also lists the names and addresges of the
organizations from which these documents may be pro-
cured (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.

2 VERTICAL PLATFORM LIFTS®

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

trave, ing 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
outside wire of a strand breaks in the immediate vicinity
of the point where it contacts a wire or wires 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 one valley to
the next one and the other end of the broken wire gener-
ally cannot be seen.

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
lifts that penetrate a floor must comply with para. 2.1.1
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.

! See section 5 for the requirements for this equipment installed
in or at a private residence.
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Table 1.5-1 Reference Documents

Standard A18 References Available From
ANSI A10.4 (latest edition) Safety Requirements for Personnel Hoists 1.1.2 ANSI
ANSI 797.1-1984 Performance Specifications and Methods of Test for 3.6.6.3, 3.6.6.4, 6.6.4.3, ANSI
Safety Glazing Material Used in Buildings and 6.6.4.4
ICC/ANSI A117.1-1998 Guidelines for Accessible and Usable Buildings and 3.10.1 ANSI
Facilities
ASME A17.1-1997 (and Safety Code for Elevators and Escalators 1.1.2 ASME
later editjons)
ASME A90.1 (latest edition) Safety Standard for Manlifts 1.1.2 ASME
ASME A12(.1 (latest edition) Safety Requirements for Powered Platforms for 1.1.2 ASME
Building Maintenance
ASME B29.1-1975 Precision Power Transmission Roller Chains, 2.3.1.5, 2.3.9.14 3.3.1.5, ASME
Attachments, and Sprockets 3.3.6.1, 4.3:042;
4.3.6.1,-5:311.5,
5.3.9:1,6.3.1.5,
6.3.6.1, 7.3.1.2, and
7.316.1
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 ElevaterInspectors 10.1.4 ASME
ASTM A 30Y7-84a Specifications for Carbon Steel, Externally and 2.2.2.2,3.2.1.1, 5.2.1.1, ASTM
Internally Threaded Standard Fasteners 6.2.1.1, and 8.1.2.2
ASTM A 50p-83a Specifications for Steel Structural Rivets 2.2.2.3,3.2.1.1, 5.2.1.1, ASTM
and 6.2.1.1
ASTM D 24[2-92 Test Method for Determination of External Loading 8.1.4.8 ASTM
Characteristies \0f Plastic Pipe by Parallel Plate
ASTM E 8 (latest edition) Standard Fest-Methods for Tension Testing of Metallic 9.5.1 ASTM
Materials
AWS D1.1 (latest edition) Strictural Welding Code — Steel 9.1.1 and 9.1.2 AW
AWS D1.3 (latest edition) Structural Welding Code — Sheet Steel 9.1.2 AW
National Byilding Code 1.3 BO(QA
(latest edition)
16 CFR Par{ 1201-86 Architectural Glazing Standards and Related 3.6.6.3 and 6.6.4.3 CPSIC
Materials
Uniform Bujlding=€ode 1.3 ICBD
(latest edition)
NFPA 70 (latest edition) 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 (latest edition) Standard for Health Care Facilities 2.11.3 NFPA
Standard Building Code 1.3 SBCCI

© (latest edition)
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Table 1.5-2 Procurement Information

Organization Address and Phone Number

Organization Address and Phone Number

ANSI American National Standards Institute, Inc. CSA Canadian Standards Association
25 West 43rd Street, 4th Floor 5060 Spectrum Way
New York, New York 10036 Mississauga, Ontario
Telephone: (212) 642-4900 L4W 5N6 Canada
WWW.ansi.org Telephone: (416) 747-4000
www.csa.ca
ASME The American Society of Mechanical Engineers
TATEE Park Avenue
New York, New York 10016-5990 poc U.S. Department of Commergg
Telephone: (212) 591-7722 Commodlty Standard§ Division
Available from Superiptendent ¢f
www.asme.org
Documents
ASME Order Department Government Printing Office
22 Law Drive Washington, DC 20402
Box 2300 Telephone: (703) 684-0211
Fairfield, New Jersey 07007-2300 www.commerce.gov
Telephone: gggg gi;;:; ICBO Interna'tional Conference of Building
Officials
ASTM ASTM International X360 South Workman Mill Roag
. Whittier, California 90601
100 Barr Harbor Drive Telephone: (213) 699-0541
West Conshohocken, Pennsylvania www.icho .org
19428-2959 ’ ’
Telephone: (610) 832-9500 NFPA National Fire Protection Associaftion
www.astm.org 1 Batterymarch Park
P.O. Box 9101
AWS American Welding Society, Inc. Quincy, Massachusetts 02269-9101
550 NW LeJeune Road Telephone: (617) 770-3000
Miami, Florida 33126 www.nfpa.org
Telephone: (800) 443-9353 SBCCI Southern Building Code Congres
WWW.aws.org X
International, Inc.
BOCA Building Officials and Code Administratefs 990 Montclalr Road
International, Inc. Birmingham, Alabama 35213
4051 West Flossmoor Road I:vlvill):g:g'érzg%) 5911853
Country Club Hills, Illinois 60478 : :
Telephone: (708) 799-2300. uL Underwriters Laboratories, Inc.
www.bocai.org 333 Pfingsten Road
Northbrook, Illinois 60062-2094
CPSC U.S. Consumer Products Safety Commission Telephone: (847) 272-8800
Washington, D@20207-0001 www.ul.com
Telephone: (301)'504-0990
(800) 638-2772
(800) 638-8270 TTY
WwW.Cpsc.org
2.1.X Runway Enclosure Provided 2.1.1.2 The runway entrance shall be guarded at

2.1.1.1 The runway shall be guarded by a solid
enclosure 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
deformation, a force of 550 N (125 Ibf) applied on any
100 mm (4 in.) by 100 mm (4 in.) area. The interior of
the runway enclosure shall present a smooth surface
on all sides except where the platform enclosure walls
extend to a minimum height of 2 000 mm (79 in.) above
the platform floor.

the upper landing by a door of unperforated construc-
tion not 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 shall present a smooth
surface. The door shall be located not more than 75 mm
(3 in.) from the platform sill.

2.1.1.3 The runway entrances at all but the
uppermost landing shall be guarded by unperforated
self-closing doors not wider than the platform plus
25 mm (1 in.). The openings created in the runway by
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these doors shall provide a minimum vertical clearance
of 2 000 mm (79 in.). The doors shall guard the entire area
of the openings except for space necessary for operation.
Space necessary for operation shall reject a ball 12 mm
(0.5 in.) in diameter. The lift side of the landing doors
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 platform floor.

2.1.1.4 All doors shall be provided with a combi-

change per minute based on net inside enclosure volume
shall be provided. The ventilation shall be permitted to
be thermostatically controlled, in which case, it shall be
set to activate at a temperature not to exceed 32°C (90°F).
An auxiliary power source capable of providing the min-
imum air handling capacity for 1 hr 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 2 100 mm (84 in.).

nation mjechanical 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
platform [to move away from the landing under control
of the ngrmal operating device if the door is closed
but not lgpcked, provided that the device will cause the
platform o stop if it moves away from the landing more
than 50 mm (2 in.) before the door is locked. Doors shall
withstangl, without permanent deformation, a force of
550 N (12p 1Ibf) applied on any 100 mm (4 in.) by 100 mm
(4 in.) arga.

2.1.1.5 No hardware shall project beyond the
vertical ljne of travel of the platform, except for that
required for door locks.

2.1.1.6 The running clearance between the
entrance jand exit sides of the platform floor and the
interior of the runway enclosures shall be not less than.
10 mm (0.375 in.) nor more than 20 mm (0.75 in.).

2.1.1.7 Platform sides not used for entranee or
exit shall|be guarded by enclosure walls of smeoth con-
struction|to a height of at least 1 100 mm (42 in.) above
the platfgrm floor with no openings pther than those
necessaryf for operation. Openings necessary for opera-
tion shal] reject a ball 12 mm (05 iit)) in diameter. A
grab rail ¢xtending the full lengthrofeither sidewall shall
be provided at a height of 850 mim (34 in.) to 1 000 mm
(38 in.). The running clearance between platform enclo-
sure wallp that extend lés§than 2 000 mm (79 in.) above
the platform floor and the runway enclosure walls, verti-
cal face of the machine housing, or other rigid surfaces
shall be 1ot less than 50 mm (2 in.). The running clear-
ance betyveeh platform enclosure walls that extend a
minimunp of 2 000 mm (79 in.) above the platform floor

2.1.2 Partial Runway Enclosure Provided

2.1.2.1 The area under the platform shall’bq fully
enclosed by smooth guards, either telescoping of sta-
tionary, on all accessible platform sides. The guardq shall
withstand, without permanent defermation, a fofce of
550 N (125 Ibf) applied on any 100%nm (4 in.) by 10p) mm
(4 in.) area. The height of statiohary guards, if proyided,
shall be at least equal to the.thaximum upward fravel
of the platform floor plus”76 mm (3 in.). The rupning
clearance between the¢platform enclosure walls anfl any
stationary guard panel, vertical face of the maghine
housing, or other figid surfaces shall be not less| than
50 mm (2 in.)¢Shutter-type (telescoping) guards, if pro-
vided, shall:be' securely fastened to the lower lapding
level andite the platform. Openings necessary for opera-
tion ofZshutter-type (telescoping) guard panels|shall
rejectia ball 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 yerti-
cal opening created in the runway by this door|shall
provide a minimum clearance of 2 000 mm (79 in.}. The
horizontal opening created when the door is in its|open
position, shall not exceed the interior width of thg run-
way. The door shall guard the entire area of the op¢ning
except for space necessary for operation. Space neces-
sary for operation shall reject a ball 12 mm (0.5 in.) in
diameter. The platform side of the landing door|shall
present a smooth surface located not less than 5¢ mm
(2 in.) nor more than 75 mm (3 in.) from the platform
door. The landing doorsill shall be located not ¢loser
than 10 mm (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 uppermost landing by a door of unperforated

construction not wider than the entrance to the p]n form

and runway walls or other surfaces shall be not less than
20 mm (0.75 in.). Running clearance between enclosure
wall ends and the entrance and exit side of the runway
shall be not less than 10 mm (0.375 in.) nor more than
75 mm (3 in.).

2.1.1.8 If the runway enclosure extends to a mini-
mum height of 2 100 mm (84 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
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plus 25 mm (1 in.). The door shall be self-closing and
at least 1 100 mm (42 in.) high. The door shall be located
not more than 75 mm (3 in.) from the platform sill.

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
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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

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
not closer than 50 mm (2 in.) to the platform enclosure
walls.

2.1.3 Runway Enclosure Not Provided

devides 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

.1.2.6  The platform side of the landing doors
bills shall present a smooth surface and shall not
t beyond the vertical line of travel of the platform.
No Hardware shall project beyond the vertical line of
trave] of the platform, except for that required for door
lockg and electric contacts. The doors shall withstand,
withjout permanent deformation, a force of 550 N
(125 [Ibf) applied on any 100 mm (4 in.) by 100 mm

(4 in)) area.

.1.2.7  Smooth vertical fascias of unperforated
consfruction shall be securely fastened from the top ter-
minall landing sill and any intermediate landing sill to
the Igvel of the bottom terminal landing sillFHey shall
be equal to or stronger than 1.5 mm (0.0698 in.) sheet
steel fand guard the full width of the platform floor. The
fascigs shall not be permanently defermed when a force
of 550 N (125 1bf) is applied onganyy’100 mm (4 in.) by
100 mm (4 in.) area.

.1.2.8 The platform.enclosure walls on the sides
not used for entrance or'exit shall be of smooth construc-
tion [to a height of at\least 1100 mm (42 in.) above
the glatform floof with no openings, other than those
necegsary for operation. Openings necessary for opera-
tion phall reject’ a ball 12 mm (0.5 in.) in diameter. A
grab fail extending the full length of either sidewall shall
be p ov1ded ata he1ght of 850 mm (34 m) to 1 000 mm
(38 irm '
enclosure wall and the Vertlcal 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,
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
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2.1.3.1 The runway entrance shallbé& guarded at
the upper landing by a door of unperférated|construc-
tion. The door shall be self-closing, atileast | 100 mm
(42 in.) high, and withstand, without'permanent defor-
mation, a force of 550 N (125 1bf) dpplied on hp 100 mm
(4 in.) by 100 mm (4 in.) area.The door shall be located
not more than 75 mm (3r) from the platform sill.

2.1.3.2 The rufwady entrance shall be guarded at
any intermediate¢landing by a door of unperforated
construction not wider than the entrance to thg platform
plus 25 mm (¥ in.). The door shall be self-clpsing and
extend tora“height of at least 1 100 mm (42 in.) above
the topyterminal landing. The lift side of the [door and
sill shall' present a smooth surface located mot closer
than, T0 mm (0.375 in.) nor more than 20 mm| (0.75 in.)
ftom the access edge of the platform floor.

2.1.3.3 A smooth vertical fascia shall belprovided
from the top terminal landing sill and any int¢rmediate
landing sill to the level of the bottom termingl landing
sill. Openings necessary for operation shall reject a ball
12 mm (0.5in.) in diameter. A device to stop th¢ platform
if an object protrudes beyond the platform pdge into
the running clearance shall be provided if the fascia is
perforated. The device used shall be effectiye for the
full width of the platform opening and for the full travel
of the platform. The fascia shall be equal to of stronger
than 1.5 mm (0.0598 in.) sheet steel and guand the full
width of the platform. The surface shall not be perma-
nently deformed when a force of 550 N (1R5 Ibf) is
applied on any 100 mm (4 in.) by 100 mm (4{in.) area.

2.1.3.4 The side of the platform providng access
to the lower landing shall be guarded in agcordance
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 off 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.

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
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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-
ing position.

(b) The arm(s) shall be of smooth construction with all
edges rounded. They shall not be permanently deformed
when a force of 300 N (66 1bf) is applied on any point
along the length of the arms in any direction. In addition,

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
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

they shall not be permanently deformed when a force
of 1 000 NI (225 1bf) is applied in the horizontal direction
along thq center line of the platform.

(c) Eadh retractable arm shall be mechanically locked
and monjtored 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 gharding position. Means shall be provided to
manually] unlock the retractable arm(s) for emergency
evacuatign purposes. The unlocking mechanism shall
not be repdily accessible to the passenger.

(d) Comtrol 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
necessarf to prevent closing of the arm(s) shall not
exceed 140 N (30 Ibf) as measured at the midpoint across
the arm 4t the boarding end of the platform. The arm(s)
may opetate in the direction away from an obstruction.

(e) A retractable ramp shall be provided in confor-
mance wjth para. 2.1.5.2.

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

The runing clearance’between the platform enclosure
walls and the maghine housing or any other rigid surface
shall be npt lessithan 50 mm (2 in.). Where an obstruction
or surface less’than 1100 mm (42 in.) above the top
landing bthe 2 i
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
landing to a height of not less than 75 mm (3 in.) above
the obstruction.

(2 in.). The stroke of the device shall be not less| than
the stopping distance of the platform. The force tequired
to operate the device shall not exceed 70) N (19 1bf).
The lift shall be permitted to operate laway fromh the
obstruction. 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 permanently deformed when a force of §50 N
(125 1bf) is applied ontany 100 mm (4 in.) by 100 mm
(4 in.) area. Deflegtion’ of the bellows due to a fofce of
330 N (75 1bf) applied on any 100 mm (4 in.) by 10p mm
(4 in.) area shall not exceed 75 mm (3 in.) or the distance
to contact aninternal moving component other thgn the
bellows support mechanism, whichever is less. Deflec-
tion.shdll be measured with the platform at uppetmost
landing.
(@) The upper attachment point of the bellows|shall
be permitted to be inset from the outer edge qf the
platform provided that the exposed area of the uhder-
side of the platform is equipped with a device that con-
forms to para. 2.1.3.6.1.
(b) Deflection greater than that allowegl by
para. 2.1.3.6.2 shall be permitted, provided thaft any
additional deflection actuates a sensing devicg that
causes the electric power to be removed from the dgfiving
machine motor and brake, if provided, and causgs the
platform to stop its downward motion within 5 mm
(2 in.). Downward motion shall be permitted to resume
when the bellows is returned to its normal condition.

2.1.3.6.3 A force sensitive safety surface|shall
be provided covering the entire floor area directly ynder
the moving platform plus 75 mm (3 in.) beyond any
exposed platform edge. The device shall prevent down-
ward motion of the platform when act1vated by a|force
c : S ere—on its
surface The lift shall be perrmtted 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.).

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
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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
locked, provided that the devices will cause the platform
to stop if it moves away from the landing more than
50 mm (2 in.) before the door is locked.

more than 20 mm (0.75 in.) from the edge of the plat-
form floor.

2.1.4.2.2 Any intermediate landing entrance
shall be guarded by a self-closing or power-operated
guard 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
platform facing the intermediate landing shall be pro-
vided with a platform-mounted guard of smooth, solid

2.1.3.9  Where the lift is installed at a location
that dloes not have guard rails at the upper landing as
allowed by building codes (see definition), the require-
ments of paras. 2.1.3.1,2.1.3.2, and 2.1.3.3 shall be permit-
ted tp be omitted when platform gates are provided.
They| shall extend to a height at least equal to the top
terminal landing height plus 150 mm (6 in.) measured
when the platform is at its lowest position. The gates
shall|be of unperforated construction, self-closing, and
be provided with electric contacts to prevent movement
of the platform if the gates are not closed. The gates
shalljnot be permanently deformed when a force of 550 N
(125 Ibf) is applied on any 100 mm (4 in.) by 100 mm
(4 in)) area.

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 pomplying with para. 2.1.3.9 and an automatically
folding ramp to service the upper landing is provided,
When deployed, the ramp shall have a minimum overlap!
at the upper landing sill of 50 mm (2 in.) and shall be
subsfantially level. It shall be provided with anelectric
contgct, which will stop the movement of the platform
within 150 mm (6 in.) of travel away fr@gm‘the upper
landing if the ramp has failed to rise to its retracted
positjon.

2.1.4 Courtroom Lifts

2.1.4.1 The runway-entrance shall be guarded
at the uppermost landing by a door of unperforated
consfruction. The door shall be self-closing or
powgr-operated, at aheight notless than 900 mm (36 in.),
and withstand, without permanent deformation, a force
of 550 N (125 1bf) applied on any 100 mm (4 in.) by
100 mm (4 itv)drea. The door shall be located not more
than [75 mm-(3 in.) from the platform sill.

2.1¢4.2 Intermediate landing entrances shall be

construction, at least the width of the landing entrance
and of a height not less than 150 mm (6.4m).

2.1.4.3 The area under the platform shdll be fully
enclosed by smooth guards, either telescopifg or sta-
tionary, on all accessible platformsides. The gujards shall

withstand, without permanent deformation, p force of
550 N (125 Ibf) applied onvafyy 100 mm (4 in.) by 100 mm
(4 in.) area. Shutter-type (telescoping) guardls, if pro-

vided, shall be sectirely fastened to the lowdr landing
level and to the platform. Openings necessary for opera-
tion of guards shall reject a ball 12 mm ((.5 in.) in
diameter.

2.1:4.4 A vertical fascia shall be provided from
the top_terminal landing sill and any intermec]iate land-
ingzsill to the level of the bottom terminal landing sill.
Openings necessary for operation shall rejpct a ball
12 mm (0.5 in.) in diameter. The fascia shall guard the
full width of the platform. The surface shall npt be per-
manently deformed when a force of 550 N (125 1bf) is
applied on any 100 mm (4 in.) by 100 mm (4 in.) area.
The clearance between the vertical fascia and| platform
edge shall be not less than 10 mm (0.375 in.) [nor more
than 20 mm (0.75 in.).

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

2.1.4.6  The sides of the platform not] used for
entrance or exit shall be guarded by stationary runway

guarded in accordance with the requirements of
para. 2.1.4.2.1 or 2.1.4.2.2.

2.1.4.2.1 The runway entrance at any interme-
diate landing entrance shall be guarded by a self-closing
or 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
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or piatform-mournted sidewattsof sofid construction
with no openings, other than those necessary for the
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
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the platform shall be not less than 10 mm (0.375 in.) nor
more than 20 mm (0.75 in.).

2.1.4.7 All doors/guards shall be provided with
a combination mechanical lock and electric 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 platform floor
is within 50 mm (2 in.) of the respective landing. The
platform shall be permitted to move away from the

2.2 Guide Rails

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

2.2 1

landing ynder control of the normal operating device if
the doorfguard is closed but not locked, provided that
the devides will cause the platform to stop if it moves
away from the landing more than 50 mm (2 in.) before
the door[guard is locked.

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

2.1.6 Lower Level Access Ramps and Pits. Lifts shall
be permitted to have a pit. Unenclosed pits shall not
exceed 100 mm (4 in.) in depth. Where a pit is not
provided, a floor-mounted or retractable platform
floor-mofinted ramp shall be provided in accordance
with parq. 2.1.6.1 or 2.1.6.2.

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

2.1.4.2 Retractable ramps shall be automatically

actuated [to a position of 70 deg minimum from hori-
zontal anid shall remain in their elevated position until
the platf¢grm returns to the landing. Whenin use, the
inclination of the ramps shall be not_greater than

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

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

(c) 1in 8 for heights up to-%5-mm (3 in.)

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

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

2.1.7 [Electrical Equipment and Wiring

2.1.7.1 The"installation of electrical equipment
and wiring(shall conform to the requirements of
ANSI/NFPAX70.

rTy Ty 3 O 7 , rail
clips, fishplates, and their fastenings shall be of Steel or
other metals conforming to the requirements(of parp. 2.2.
Where steel may present an accident hazard,jas in chemi-
cal or explosive plants, guide rails shall*be per
to be of selected wood or other suitable nonmetallic
materials.

2.2.2 Requirements for Steel; Where Used

2.2.2.1 Rails, bragkets, fishplates, and rail| clips
shall be made of openthearth steel or its equivalen{ hav-
ing a tensile strength ofnot less than 380 MPa (55,000 psi)
and having an elongation of not less than 22% in a length
of 50 mm (2 in)).

2.2.2.2y" Bolts shall conform to ASTM A 307.
2.2.2.3 Rivets shall conform to ASTM A 5(2.

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

2.2.4 Stresses and Deflections

2.2.4.1 Guide Rails. For steels conforming fo the
requirements of para. 2.2.2, the stresses in a guide rail
or in the rail and its reinforcement, due to the horigontal
forces imposed on the rail during loading, unloading or
running, calculated without impact, shall not exceed
100 MPa (15,000 psi), and the deflection shall not exceed
6 mm (0.25 in.).
Where steels of greater strength than those spefified
in para. 2.2.2 are used, the stresses specified shall be
permitted to be increased proportionately based qn the
ratio of the ultimate strengths.

2.2.4.2 Brackets, Fastenings, and Supports.| The

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

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

2.1.9 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.

guide-rail brackets, their fastenings and supports, such
as building beams and walls, shall be capable of resisting
the horizontal forces imposed by rated load with a total
deflection to the point of support not in excess of 3 mm
(0.125 in.).

2.2.5 Guide-Rail Surfaces. Guide-rail surfaces used
for guiding a platform or counterweight shall be sulffi-
ciently smooth and true to operate properly with the
guiding members. Those surfaces that the platform or
counterweight safeties engage shall be smooth and true

Copyright ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS

Not for Resale


https://asmenormdoc.com/api2/?name=ASME A18.1 2008.pdf

ASME A18.1-2008

within the tolerances required to ensure proper safety
application without excessive retardation or excessive
out-of-level platform floor conditions resulting.

2.2.6 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.

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
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

2J2.7 Design and Strength of Brackets and Sup-
ports? The building construction forming the supports
for the guide rails, and the guide-rail brackets, shall
be d¢signed to safely withstand the application of the
platfprm or counterweight safety when stopping the
platfprm and its rated load or the counterweight; and
withgtand the forces specified in para. 2.2.4.2 within the
deflertion limits specified.

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

2.2.8 Bracket Fastenings. Guide-rail brackets shall
be sqgcured to their supporting structure by means of
bolts|or rivets, or by welding. Fastening bolts and bolt
holed in brackets and their supporting beams shall con-
form(to the requirements of para. 2.2.9. Welding, where
used) shall conform to the requirements of para. 9.1.

2{2.9 Fastening of Guide Rails to Rail Brackets.
Guide rails shall be secured to their brackets by clips,
weldp, or bolts. Bolts used for fastening shall be of'stich
strenjgth as to withstand the forces specified in
parag. 2.2.4.2 and 2.2.7.

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

2.3

The driving means shall be_one of the following:

Driving Means and Sheaves

a length of 50 mm (2 in.). Other factors pf pafety for
specific driving means are further specifiédyin{section 8.

2.3.1.2
in the shear plane of bolts and screws shall ng
to transmit load.
Means shall be provided to~ensure that there is no
relative motion between(rigidly-joined cothponents
transmitting load.
Where flexible couplings are used to trangmit load,
means shall be ptovided to prevent disengagement of
the coupling comiponents in the event of failur¢ or exces-
sive motion-it¥.the flexible connection.
A filletshall be provided at any point of change in the
diameter, of driving-machine shafts and sheave shafts to
preventrexcessive stress concentrations in the| shafts.
Shafts that support drums, sheaves, gears, douplings,
and other members, and which transmit torfue, shall
be provided with tight-fitting keys.

2.3.1.3  Friction gearing, clutch mechgnisms, or
couplings shall not be used to connect a driving-machine
drum or sheave to the main driving mechanism.

Set screws or threaded portions located
t be used

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

2.3.1.5 Driving-machine chains and pprockets
shall be of steel and shall conform in design and dimen-
sions to the requirements of ANSI/ASME B2p.1.

2.3.1.6 Winding drums, traction sheayes, over-

?13 :z:clzg;g drum head sheaves, and deflecting sheaves used wi;if suspen-

sion and compensating ropes shall be of metall, shall be
© rop?d sprocke provided with finished grooves for ropes, of shall be
(d)| chain sprocket permitted to be lined with nonmetallic groove material,
(e) [ screw - and have a pitch diameter of not less than 30[times the
(f)|rack and-pinion diameter of the suspension ropes. Where 8 x 19 steel
(g)] ditect-plunger hydraulic rope or 7 X 19 steel aircraft cable is used, |the pitch
(h)| . roped-hydraulic diameter of the drums and sheaves shall be petmitted to

(i) lever hydraulic

(j) friction

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

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.

13

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

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

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

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

paras. 2.3.9.1,2.3.9.2, and 2.3.9.3, except that the require-
ments of para. 2.3.9.2 shall be permitted to be omitted
if a self-locking drive meeting the requirements of
para. 2.4.3 is provided. If multiple belts or chains are
provided, they shall be preloaded and matched for
length in sets.

2.3.9.1 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

2.3.5 Machine-Frameweork-and-Base:
framewoftk, base, and fastenings to the buildings where
used, shdll be of metal construction, have a factor of
safety of |not less than 5 based on the rated load, and
shall be spcured 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.

2.3.6 |Guarding of Guiding Members. The guiding
members|shall be guarded to prevent accidental contact.
Any opehing necessary in guards for operation shall
reject a bpll 20 mm (0.75 in.) in diameter.

Tlha soao olbaian
Te—Thaciint

2.3.7 [Machinery Beams and Supports

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

2.3.7.2 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 twicelthe
maximum load suspended from the beams. Theload
resting on the beams shall include the completeweights
of the driying machine, sheaves, controllersetc: The load
suspendéd from the beams shall include-thie sum of the
tensions in all ropes suspended from the beams.

2.3.71.3 The driving machine or sheaves, except
idlers o1 deflecting sheaves\with their guards and
frames, ghall not be fastenedto the underside of the
supporting beams at thé top of the runway.

2.3.71.4 Castsdren in tension shall not be used for
supporting members for sheaves where they are hung
beneath eams:

2.3.8 |Guarding of Driving Machines and Suspension

sprocket sets shall be selected on the basis of recommen-
dations set forth in the Supplementary Information sec-
tion of ANSI/ASME B29.1, using a service fdcto| of 2.
Offset links in chain are not permitted.

Sprockets in a chain drive set and{also a driv¢n set
shall be assembled onto a commeaen _hub, with teeth cut
in-line after assembly to ensure equal load distribution
on all chains. Tooth sheaves\fof a belt drive shall be
constructed in a manner to-enhsure 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 lqad in
the platform atsrest and at a position in the runway that
creates the gréatest load, including either the plafform
or counterweight resting on its buffer.

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

2.3.9.2 Monitoring and Brake Location. Each belt
or chain in a set shall be continuously monitored by a
broken belt or chain device that shall function to [auto-
matically interrupt power to the machine and apply the
brake if any belt or chain in the set breaks or beqomes
excessively slack. The driving machine brake shgll 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.

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

2.4 Driving Machine Brakes
2.4.1 Driving machines, except hydraulic, shpll be

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 screwed,
locked, or bolted in place.

2.3.9 Indirect-Drive Machines. Indirect-drive ma-
chines, utilizing V-belt drives, tooth drive belts, or drive
chains, shall conform to the requirements of
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equippedwith frictionm brakes directty attachedto the
driving means through a continuous shaft, mechanical
coupling, or toothed gearing applied by springs, or by
gravity, and released electrically.

2.4.2 A single ground or short circuit, a counter
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.

2.4.3 A machine brake is not required if a
self-locking drive utilizing a lead screw, worm, or other
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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.

2.5 Suspension and Support Means
2.5.1 General Requirements

2.5.1.1 Suspension and support means shall be
one or more of the following:
(a) steel or iron wire rope

on the inside of the drum of winding drum machines
by clamps or by tapered babbitted sockets, or by other
means approved by the authority having jurisdiction.

2.5.6 Lengthening, Splicing, Repairing, or Replacing
Suspension Means. Suspension ropes 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

(b)| steel aircraft cable

(c)| chain

(d)| hydraulic

(e)|rack and pinion

(f) | screw

(¢)| friction machine guides and rollers

(h)| lever

Suppension and support means utilizing a combina-
tion ¢f two or more means shall conform to all applicable
requfjrements of the respective means unless stated
othegwise.

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

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

2.5.1.4  For rated loads up to 230 kg (500 Ib),
ropeg shall have a minimum diameter of 6 mm (0.25 in.)
and chains shall have a minimum pitch of 12 mm
(0.5 ip.). For higher rated loads, ropes shall have a mijni-
mun] diameter of 10 mm (0.375 in.) and chains ‘shall
have|a minimum pitch of 15 mm (0.625 in.).

2.5.2 Factors of Safety. The suspension-and support
mear)s shall have a factor of safety_of\not less than 7
basedl on the tension or forces exerted on the suspension
and gupport means when raising the rated load. When
the platform and counterweight are suspended by steel
ropeg and the driving meathis)between the machine and
the dounterweight is am\endless roller-type chain, the
factop of safety of such chain shall be not less than 8,
basedl on the rated-1ead. See section 8 for special require-
mentp for particilat drive systems.

2.5.3 Arcof.Contact of Suspension Means on Sheaves
and $prockets. The arc of contact of a wire rope on a
tractjonsheave shall be sufficient to produce adequate

than

chain or sprocket is replaced due to wear, all.chains and
sprockets shall be replaced.

2.5.7 Fastening of Rope Suspension’Means to Plat-
form. The platform ends of wire zopes shall b¢ fastened
in a return loop by properly made individudl tapered
babbitted sockets or properly attached fittingsjas recom-
mended by wire rope manufacturers. Clips of the U-bolt
type shall not be used- Tapered babbitted rope sockets
and the method of-babbitting shall confofm to the
requirements of para. 9.8.

2.5.8 Guarding. All suspension meang shall be
guarded against accidental contact. Suspensipn means
that operate within a guide or track and trayel at the
same speed and in the same direction as the| platform
shall be considered suitably guarded.

2.6 Platforms

2.6.1 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 bd
or wood construction with a nonskid surface

b of metal
less than
of metal

2.6.2 Securing of Enclosures. The enclo$ure shall
be securely fastened to the floor and so suppgrted that
it cannot loosen or become displaced in ordinafy service,
on the application of the platform safety, or jon buffer
engagement. The enclosure shall be so constriicted that
removable portions cannot be dismantled frqm within
the platform.

Enclosure linings, decorative panels, ligh
and other apparatus or equipment attached to
sure shall be securely fastened and so supp
they will not loosen or become displaced in|
service, on platform safety application, or
engagement.

Panels attached to the enclosure for decgrative or

fixtures,
the enclo-
rted that
ordinary
bn buffer

traction under all Toad conditions. The arc of contact of
a chain on a driving sprocket shall be not less than
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 limit of possi-
ble overtravel.

2.5.5 Securing Suspension Ropes to Winding
Drums. The drum ends of wire ropes shall be secured
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other purposes shall not be unfastened from inside the
platform by the use of common tools or shall be permit-
ted to be removed from inside the platform when perfo-
rations, exceeding that which would reject a ball 12 mm
(0.5 in.) in diameter, in the enclosure used for panel
hanging or support have permanent means to prevent
straight through passage beyond the running clearance.

2.6.3 Strength and Deflection of Enclosure Walls.
The enclosure walls shall be designed and installed to
withstand a force of 330 N (75 Ibf) applied horizontally
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atany point on the walls of the enclosure without perma-
nent deformation 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 construction of any load bearing member of the
platform frame or floor other than for guide shoes and
guide shoe brackets.

2.6.5 Floor Area.
conformf —2> 1212 -+
exceed 1/ m? (18 ft?). The inside net floor area of lifts
conformifig to para. 2.1.4 shall not exceed 2.3 m?* (25 ft).

2.6.6 |Illumination

2.6.4.1 At the threshold of the floor, with the
landing door open, the minimum illumination shall be
not less than 50 1x (5 fc).

The inside net floor area of lifts

2.6.4.2 During operation, the minimum illumi-
nation o1 the floor and controls shall be not less than
50 Ix (5 f¢).

2.6.6.3 An auxiliary illumination source to pro-

vide gengral illumination of not less than 2.2 Ix (0.2 fc)
on the flgor and controls shall be provided.

The aukiliary system shall be automatically activated
when nofimal illumination power fails and shall be capa-
ble of mdintaining the above illumination intensity for
a period |of not less than 4 hr and shall use no fewer
than two|lamps of approximately equal wattage.

2.6.7 |Protection of Platforms Against Fire. For lifts
that pengtrate a floor, and when fire resistive runway
enclosurg construction is required by building eode; the
undersid¢ of wood platforms, the exposed surfaces of
wood plgtform stringers, and edges of laminated plat-
forms shdll be protected against fire by gne'of the follow-
ing methpds:

(a) covering with sheet steel of(0.4'mm (0.0164 in.) in
thickness| or with equally fire-fetardant material.

(b) painting with an approved fire-retardant paint
having a [flame spread rating of not over 50, applied in
accordange with the instructions of the manufacturer.
Such ratihgs shall be-based on the test procedure speci-
fied in ANSI/ASTM'E 84.

A pictdgraphias shown in Fig. 2.6.7 should be posted

over each) platform lift corridor call station. The picto-
graph is 125-mm(5-in)-wide-and-200-mm{(8-in-)-high-

than 475 kg (1,050 1b). 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

2t T el of
lifts conforming to para. 2.1.4 shall not exceeg. 600 mm
(24 in.).

2.7.2 Capacity Plates. A capacity plate statirlg the
rated load shall be provided by the ‘manufacturef and
fastened in a conspicuous place. The letters and nymer-
als used shall be not less than 6,mm (0.25 in.) in height.

2.7.3 Data Plates. A data plate shall be proyided
by the manufacturer and’securely fastened tp the
machine. The plate shall state the rated speed, frated
load, weight of platform, suspension and support
means, date of thanufacture, and manufacturer’s fame.
Letters and mumerals shall be not less than § mm
(0.25 in.) intheight.

2.7.4,Restriction Sign. A sign shall be securel fas-
tened\in a conspicuous place at each landing and gn the
platform. The sign shall state “No Freight” in lettefs not
less than 6 mm (0.25 in.) high and shall include the
international symbol of accessibility.

2.8 Safeties and Speed Governors

All platforms shall be provided with a safety, ejxcept
as permitted in para. 2.8.8. The safety shall be actfiated
by the action of a speed governor or by the breakdge or
slackening of the suspension or support means. Where
actuation is by a governor, the safety shall be se} at a
maximum speed of 0.4 m/s (75 ft/min). Where actifation
is by breakage or slackening of the suspension o1 sup-
port means, the safety shall be set without delay, and
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 cojfform

2.6.8
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.

A full passenger enclosure shall not be

2.7 Capacity, Speed, and Travel

2.7.1 Limitation of Load, Speed, and Travel. The
rated load shall be not less than 200 kg (450 Ib) nor more
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to the requirements of paras. 2.5.5, 2.5.6, and 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.

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
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Fig. 2.6.7 Platform Lift Corridor Call Station Pictograph

In Case Of Fire
Do Not Use Lift

RED

not exceeding 12 mm (0.5 im);-by utilizing a safety nut
or other equivalent means:

2.8.1.3 Thecapability of the alternate safety
devides describedsdn paras. 2.8.1.1 and 2.8.1.2 to function
as required shallbe verified by engineering tests as
desctibed inpara. 9.6.

2]/8.2CMinimum Factors of Safety and Stresses of
Safety Parts and Rope Connections

Where used, and where partially loaded priof to safety
operation, the loading on the spring shall nof produce
a fiber stress exceeding one-half the elastic limit of the
material. During operation of the safety, the f{ber stress
shall not exceed 85% of the elastic limit of the material.
Helical springs, where used, shall be in compression.

2.8.2.3 Safety-rope drums, leading shdaves, and

their supparting brackets and anpi'y-}amr gﬂ'\* shall be

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

2.8.2.2  Springs shall be permitted to be used
in the operation of platform or counterweight safeties.

permitted to be made of cast iron and other metals
provided such parts have a factor of safety of not less
than 10.

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

17
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2.8.2.5 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.

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,

2.9 Terminal Stopping Devices

2.9.1 Normal terminal stopping devices required
by para. 2.9.2 shall be permitted to 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

where piovided, shattbe of iron, Steet, monel metal,
phosphot 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
ropes shall be not less than 5. Tiller-rope construction
shall not [be used.

2.8.4
ing of
governor

Type A (Instantaneous) Safeties. On the part-
the hoisting ropes (free fall), Type A
operated safeties, where provided, shall apply
without @ppreciable delay, and their application shall
be indepgndent of the speed action of the governor and
of the lochtion of the break in the hoisting ropes (inertia
applicati¢n), and shall be permitted to be accomplished
by the ude of a governor and governor rigging having
a sufficieptly high value of inertia to apply the safety
on free fhll independently of the speed action of the
governor

2.8.5 Means of Application. Safeties shall be applied
mechanidally. Electric, hydraulic, or pneumatic devices
shall nof be used to apply the safeties required by
section 3, nor to hold such safeties in the retracted
position.

2.8.6 Level of Platform Floor on Safety Application.
The application of a Type A or Type B safety. to stop the
platform,| with its rated load centered(on‘each quarter
of the flgor symmetrically with relation to the center
line of the floor, shall not cause the‘floor to be out of
level more than 30 mm/m (0.375 in./ft) in any direction.

2.8.7 Release. When platform safeties are applied,

no decregse in tension ifivthe governor rope nor motion
tform in the.down direction shall release the
but such safeties shall be permitted to be
by thenmotion of the platform in the up

of the plj
safeties,
released
direction

2.8.8
are not required for lifts with the followmg driving
means:

(a) direct-plunger hydraulic

(b) other drives that do not utilize a flexible suspen-
sion means, provided that the failure of a single drive
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 safety
switch or equivalent means.
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securely mounted in such a manner so that hexigontal
movement of the platform shall not affect the'opefation
of the device.

2.9.2 Normal stopping devices, operated bfy the
platform shall be provided, and shall'be set to stop the
platform floor within a tolerance’of 12 mm (0.p in.)
of the landings under rated,ddading to zero loading
conditions. The normal stopping devices shall be pgrmit-
ted to also serve as the upper and lower terminal|stop-
ping devices.

2.9.3 Uppetrand lower final terminal stopping
devices operatéd by the platform shall be provided to
remove powel.from the motor and brake if provided,
except as specified in para. 2.9.6. They shall be et to
stop the platform after it travels past the normal terminal
stopping device and before striking an obstructipn. A
slack-rope device equipped with a slack-rope switch of
the enclosed manually reset type, which shall cauge the
electric power to be removed from the driving magchine
motor and brake, if provided, if any hoisting|rope
becomes slack, shall be permitted as the lower| final
terminal stopping device.

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

2.9.5 The final terminal stopping device shalll not
control the same controller switches as the normal|stop-
ping device unless two or more separate and ind¢pen-
dent switches are provided, two of which shall be dlosed
to complete the driving-machine motor-and-brakie cir-
cuit in either direction of travel. Where a twjo- or
three-phase alternatmg -current drlvmg—machme

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

2.9.6 Final terminal stopping devices are not
required for direct-plunger or roped 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).
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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
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 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.

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

the shme time.
2.10.2 Attendant Operation

2.10.2.1  Where applicable, and where approved
by the authority having jurisdiction, the lift shall be
perniitted to be attendant-operated. The attendant shall
be dummoned by means of a clearly labeled
attendant-call device located at each landing.

2.10.2.2 The attendant shall operate the platform
by nmjeans of a continuous-pressure switch so located
that the attendant has full view of the floor area under
the platform and full view of the platform throughout
its travel. A manually reset emergency stop switch shall
also be provided at that location.

2.10.2.3  No controls, other than an emergency

stop pwitch, shall be provided in the platform.

2.10.3 Control and Operating Circuit Requirements.
The dlesign and installation of the control and operating
circujts shall conform to the following.

2.10.3.1 Control systems that depend-on the
completion or maintenance of an electrie-circuit shall
not bg used for interruption of the power and’application
of the machine brake at terminal landings, or for stop-
ping |the machine when the safety( applies.

2.10.3.2  If springs are-used to actuate switches,
contgctors, or relays to breakthe circuit to stop the lift
at the terminal landingsythey shall be of the restrained
compression type.

2.10.3.3  The failure of any single magnetically
operated switchyorelay, or contactor to release in the
intended manfier, 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

opened, this switch shall cause the electricqpgwer to be
removed from the driving-machine motor anfl brake if
provided.

Emergency stop switches shall be of the jmanually
opened and closed type and havéred operatinig handles
or buttons.

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

An emergencystop switch shall not be prgvided on
any landing centrol, except as required by parg. 2.10.2.2.

2.10.7¢<.Slack-Rope and Slack-Chain Devices for Wind-
ing Drum and Roller-Chain-Type Driving Machines.
Winding drum driving machines with rope smlspension
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 ifs descent
and the suspension ropes slacken. Lifts with rgller chain
suspension means shall be provided with a slack-chain
device that will remove power from the motor and brake
if the platform is obstructed in its descent andl the sus-
pension means slacken. This device is not rdquired to
be of the manually reset type if the chain sprockets are
guarded to prevent the chain from becoming djsengaged
from the sprockets.

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 autqmatically
when any operating device in para. 2.10.1 of 2.10.2 is
in the stop position, and when any electrical protective
device functions.

2.10.8 Release and Application of Drivin1—Machine

2.10.9 Electrical Equipment and Wiring

shall
ineffective any electrical protective device.

" CPRE | h KW ‘ PRELY Tk B £l 1
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2.10.4 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.

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

2.10.9.1  All electrical equipment and wiring
shall conform to the requirements of ANSI/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 Operations. Means shall be pro-
vided to permit authorized personnel to raise or lower
the platform manually in the event of power failure,
unless standby (emergency) power is provided. The
means to raise or lower the platform shall be capable
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of being accessed and operated without working directly
above the platform.

2.11 Emergency Signals

If the platform is installed in an area not visible to
personnel at all times, emergency signaling devices shall
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.

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.).

3 INCLINED PLATFORM LIFTS?

2.11.1
audible s

The platform shall be provided with an
gnaling device, operable from the emergency
stop switch, marked also with “ALARM” or from a
separate $witch marked “ALARM,” which is located in
or adjacent to each platform operating panel. The switch
marked JALARM” shall illuminate when actuated. The
signaling| device shall be audible inside the platform
and outs}de the runway. The audible signaling device
shall hav¢ a rated sound pressure rating of not less than
80 dBA rjor greater than 90 dBA at 3 000 mm (120 in.)
and resppnd without delay after the switch has been
activated

2.11.2  The lift shall be provided with a means
of two-wjay conversation between the platform and a
readily afcessible point outside the runway which is
available [to emergency personnel (telephone, intercom,
etc.). Thel means to activate the two-way conversation
system dpes not have to be provided on the platform.

2.11.3  If the audible signaling device(s), or the
means off two-way conversation, or both, are normally
connectedl to the building power supply, they shall atito-
matically| transfer to a source of standby or emergency
power as required by the applicable building“code or,
where applicable, Standard for Health Care Facilities
(ANSI/NFPA 99) after the normal power*supply fails.
The pow¢r source shall be capable of providing for the
operatior] of the audible signaling device and illumina-
tion of the alarm switch for at least 1 hr, and the means
of two-why conversation for at least 4 hr.

2.12 Standby Power

Lifts equipped with:standby power shall comply with
this rule.

2.12.1) Standby Power. Except where permitted by
2.12.1.1, {hedlift shall be powered by a standby power

Section 3 appiies to inciined piatform 1ifts instatjed in
locations other than in or at a private residencelfgr use
by the mobility impaired.

3.1 Runways

3.1.1 Means of Egress. Lifts.shall be installpd so
that the means of egress is maintained as requir¢d by
the authority having jurisdiction’

form
mm

3.1.2 Clearances. Clearances between the pla
and adjacent surfaces shall be not less than 2(
(0.75 in.). At no point.in its travel shall the edge ¢f the
platform floor facing the uppermost landing be jmore
than 600 mm (24 in.) above a step or landing as measured
vertically.

3.1.211 Headroom clearance where the plafform
is positioned for boarding shall be not less than 2 00p mm
(79\in.) as measured vertically from all points on the
surface of the platform floor.

3.1.2.2 Headroom clearance during travel|shall
be not less than 1 500 mm (60 in.) as measured vertjcally
from any point on the surface of the platform flopr.

3.1.2.3 If the headroom is less than 2 00) mm
(79 in.) measured from all points on the platform|floor
surface throughout its travel a caution sign shall b¢ pro-
vided. The caution sign shall contain the words
“CAUTION. LOW OVERHEAD” and “SEAT AND
SEATBELT PROVIDED.” The caution sign shgll be
securely fastened in a conspicuous place. Letters|shall
be not less than 6 mm (0.25 in.) high.

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

shall
1 not

3.1.4 Lower Level Access Ramps and Pits. Lifts

he pprmiffpr‘] to have a pi’r IInenclosed pifq sha

system from the building.

2.12.1.1 Battery Power. A lift equipped with
rechargeable battery power capable of cycling the lift
under full load for five cycles minimum after building
power is removed shall be permitted.

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

Copyright ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS

20

exceed 100 mm (4 in.) in depth. Where a pit is not
provided, a floor-mounted or retractable platform
floor-mounted ramp shall be provided in accordance
with para. 3.1.4.1 or 3.1.4.2.

3.1.4.1 Ramping inclinations for floor-mounted
ramps shall be not greater than
(a) 1in 8 for heights up to 75 mm (3 in.)

3 See section 6 for the requirements for this equipment installed
in or at a private residence.
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(b) 1 in 10 for heights up to 100 mm (4 in.)
(c) 11in 12 for heights greater than 100 mm (4 in.)

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) 11in 4 for heights up to 50 mm (2 in.)
(b) 1 in 6 for heights up to 65 mm (2.5 in.)

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.).

(c)[Tim § for heights tup to 75 mim (3 i)
(d)] 1 in 10 for heights up to 100 mm (4 in.)
(e)]1 in 12 for heights greater than 100 mm (4 in.)

3J1.5 Structural Support. The structure on which
the lifft is installed shall be capable of safely supporting
the 1pads imposed.

3.1.6 Electrical Equipment and Wiring

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

and
ANS

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

3.2 Guide Rails and Tracks

3{2.1 Material. Guide rails shall be of metal

consfruction.

3.2.1.1 Requirements for Steel, Where Used. *Rails,
brackets, fishplates, and rail clips shall be-made of
openl-hearth steel or its equivalent having.a tensile
strength of not less than 380 MPa (55,000 psiyand having
an elpngation of not less than 22% in alength of 50 mm
(2 in)). Bolts shall conform to ASTMMA 307. Rivets shall
confdrm to ASTM A 502.

3.2.1.2 Requirements for;Metals Other Than Steel.
Metalls other than steelhall be permitted to be used
provided the factor of-safety is not less than, and the
defleftions are notiwiore than, the values specified in
sectipn 3, and provided that cast iron is not used.

3.2.1.3\Guide-Rail Surfaces. Guide-rail surface
used|for(guiding a platform or counterweight shall be
suffigiently smooth and true to operate properly with

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

3.2.3.2 Brackets, Fastenings,”and Suppdrts. The
guide-rail brackets, their fastenings and suppprts, such
as building beams and walls,shall be capable of resisting
the horizontal forces imposed by the rated lopd with a
total deflection at the-point of support not in|excess of
3 mm (0.125 in.),

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

3.2.5 Anchoring. The supporting tracks
rails’ shall be securely anchored to the stairs,
face, or sidewall.

or guide
floor sur-

3.3 Driving Means and Sheaves

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

(b) traction

(c) roped sprocket

(d) chain sprocket

(e) screw

(f) rack and pinion

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

(i) lever hydraulic

(j) friction

3.3.1 General Requirements

3.3.1.1 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

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.

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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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.
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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

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, 3.3.6.2, and 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.

1l be

h sec-
of 2.

prevent gxcessive stress concentrations i the strafts: N
Shafts that support drums, sheaves, gears, couplings, 3.3.6.1 Generél Requirements. Belt’ sets Sh
and othef members, and that transmit torque, shall be §elected on the basis of the manufacturer’s rated .l: reak-
provided|with tight-fitting keys. ing strength and a factor of safety of' 10) €hain} and
sprocket sets shall be selected on the basis.of recommen-
3.3.1.3  Friction gearing, clutch mechanisms, or  dations set forth in the Supplementafy Informatio
couplingg shall not be used to connect a driving machine tion of ANSI/ASME B29.1, usinga.service factor
drum or pheave to the main driving mechanism. Offset links in chain are not pérmitted.
3.3.1.4 Worm gearing having cast iron teeth shall Sprockets in a chain drive set and also a drivgn set

not be used on the driving machine.

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

3.3.1.6 Winding drums, traction sheaves, over-
head sheaves, and deflecting sheaves used with suspen-
sion and compensating ropes shall be of metal, be
provided| with finished grooves for ropes or shall be
permitted to be lined with nonmetallic groove material,
and have|a pitch diameter of not less than 30 times the
diameter|of the suspension ropes. Where 8 X 19 steel
rope or T X 19 steel aircraft cable is used, the pitch
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 tragtion shall be provided between the‘rope and
groove, and in the event of nonmetallic\lining failure,
between the rope and the remaining shieave groove, to
safely stop and hold the platform with 125% of the
rated loafl.

3.3.2 |Hydraulic Driving‘Machines. Direct-plunger
hydrauliq driving machifies, where used, shall conform
to the requirements of para. 8.1 except para. 8.1.2.
Ropedihydraulicsmachines shall also conform to the
requiremgnts ofpara. 8.1, except for paras. 8.1.1, 8.1.3,

8.1.4.3, afpd 841.4.7.

3.3.3 |Serew Machines. Screw machines, where

shall be assembled onto_a“common hub, with teeth cut
in-line after assemblydo‘assure equal load distribution
on all chains. Tooth(sheaves for a belt drive shall be
constructed in a-inanner to assure equal load disfribu-
tion on each beltin the set. Load determination foi both
the belt and\chain sets shall be based on the maximum
static loading on the platform, which is the full lqad in
the platform at rest and at a position in the runway that
creates the greatest load, including either the platform
orvecounterweight resting on its buffer.

Chain drives and belt drives shall be guarded t¢ pro-
tect against accidental contact and to prevent fqreign
objects 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
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 set breaks or bedomes
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.

3.4 Driving-Machine Brakes

3.4.1 Driving machines, except hydraulic, shpll be
equipped with electrically-released spring-applied
brakes directly attached to the driving means thjough

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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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.
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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

3.5.7 Fastening of Rope Suspension Means to Plat-
form. 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 recom-
mended 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

(e)| roped-hydraulic

(f)|rack and pinion

(9)| screw

(h)| friction machine guides and rollers

3.5.1.2  Steel tapes or welded link chains shall
not He used as suspension means.

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

3.5.2 Factors of Safety. The suspension and support
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 fhe 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 the rated load. See section 8 for special requirements
for pprticular drive systems.

3.5.3 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.

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

3/5.5 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

guarded against accidental contact. Suspensipn means
that operate within a guide or track and. trayel at the
same speed and in the same directiofi)as the| platform
shall be considered suitably guarded.,

3.6 Platforms

3.6.1 Frame and Floor.“¢The frame shall b
construction and have-aifactor of safety of nof
5 based on the rated,lead. The floor shall bd
or wood construction with a nonskid surface

> of metal
less than
of metal

3.6.2 Secuting of Enclosure. The enclosure shall be
securely fastened to the floor and so supporied that it
cannot Joosen or become displaced in ordinaty service,
on the application of the platform safety, or fon buffer
engagement. The platform enclosure shall be so con-
structed that removable portions cannot be d{smantled
from within the platform.

Enclosure linings, decorative panels, ligh
and other apparatus or equipment attached to
sure shall be securely fastened and so supp
they will not loosen or become displaced in|
service, on platform safety application, or
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 be permit-
ted to be removed from inside the platform wlen 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.

3.6.3 Strength and Deflection of Enclosure¢ Walls.
The enclosure walls shall be designed and installed to
withstand a force of 330 N (75 Ibf) applied hofizontally
at any point on the walls of the enclosure withopit perma-

fixtures,
the enclo-
rted that
ordinary
bn buffer

rative or

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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nent deformation nor cause the deflection to exceed
25 mm (1 in.).

3.6.4 Floor Area.
exceed 1.1 m? (12 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.

The inside floor area shall not

3.6.6 Glass on Platforms. Glass shall be permitted
to be used on platforms subject to the following.
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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

than 850 mm (34 in.) or greater than 1 000 mm (38 in.)
from the platform floor.

3.6.8.2.1 The side of the platform adjacent to
the track or guide rail assembly shall be provided with
a guard of smooth, solid construction and of height
that shall prevent the seated passenger from making
accidental contact with moving suspension or driving
means or moving platform trucks. The guard shall have
no openings other than those necessary for operation.

0.1 m? ([ ft") shall be laminated glass as defined by
ANSI 79Y7.1 or 16 CFR, Part 1201, Section 1201.2 or be
glass borjded to a nonpolymeric coating, sheeting, or
film backing having a physical integrity to hold the
fragmentp when the glass breaks. Glass shall be tested
and confprm to the acceptance criteria for laminated
glass as gpecified 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.

3.6.4.4 Markings as specified in ANSI Z97.1 shall
be on eafh separate piece of glass, and shall remain
visible affer installation.

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

truck shqll be retained in a track or on a guide-rail
assembly]
3.6.8 |Platform Guarding. Platform guarding shall

be in acdordance with para. 3.6.8.1, or in accordance
with parg. 3.6.8.2.

3.6.8.1 Platform With Enclosure. The platform
shall be equipped with a self-closing doof at least
1100 mm (42 in.) high on the sides of actess to the
bottom lgnding. The door shall be of solid-construction
and provjded with a combination mechanical lock and
electric cgntact and shall only be operable within 50 mm
(2 in.) offthe bottom landing. Jt.shall be permitted to
allow the| platform to move ifthe door or gate is in the
closed position, but not logcked; provided the device will
stop the platform if the door or gate fails to lock before
the platfqrm has moved) more than 50 mm (2 in.) away
from the |pottom Janding.
The platform ‘enclosure walls on the sides not used
for acces$ orCexit shall be of smooth construction to a
height of I 100 mm (42 in.) above the platform floor with

Such openings shall reject a ball 12 mm (0.5 ih.) in
diameter.

3.6.8.2.2 The nonboarding sides lof the
form shall be provided with a guard, of‘smooth,
construction and of a height not lessjthiah 6 in. (150

3.6.8.2.3 The sides of the platform used for
boarding shall be provided witlirétractable metal ramps
of a minimum height of 1580-mm (6 in.) measured perti-
cally from the surface ofrthe platform floor, locked in
their guarding positipiis. At a landing, only the rejtract-
able ramp servingthe landing shall be operable. I{f shall
be operable only when the passenger restraining arm
at the nonboarding end of the platform is in its Ipcked
guarding position. Retractable ramps shall be medhani-
cally locked and monitored by an electric contact, which
shalkstop the movement of the platform within 50 mm
(2.4nY) of travel away from the landing if the rpmps
have failed to rise to their elevated position. Retra¢table
ramps, in their guarding position, shall withstand, with-
out permanent deformation, a force of 550 N (12p 1bf)
applied on any 100 mm (4 in.) by 100 mm (4 in.)|area.
This force shall not cause the height of the ramp, gt any
point in its length, to be less than 150 mm (6 in.)[mea-
sured vertically from the surface of the platform floor.

3.6.8.2.4 The platform shall be provided|
retractable passenger restraining arms conforming
following;:

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

(b) The arms shall be of smooth construction with all
edges rounded. They shall not be permanently deformed
when a force of 300 N (66 Ibf) is applied on any |point

plat-
solid

mm).

with
to the

no openings, other than those necessary for operation.
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.).

3.6.8.2 Platform With Passenger Restraining
Arms. A grab rail shall be provided at a height not less
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atong thetengthrof thearms framny directionrfracddition,
they shall not be permanently deformed when a force
of 1 000 N (225 Ibf) is applied in the horizontal direction
along the center line 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.

(d) Each retractable arm shall be mechanically locked
and monitored by an electric contact, which shall stop
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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,
control shall be by means of a continuous pressure
device. The closing speed shall not exceed 0.3 m/s

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

3.8 Safeties and Speed Governors
All platforms shall be provided with a safety, except

(1 ftfsec) as measured at the fastest point. Ihe foice
necegsary to prevent closing of power-operated arms
shall{not exceed 140 N (30 Ibf) as measured from rest
at the midpoint across the arm at the boarding end of
the platform. The arms may operate in the direction
away| from an obstruction.

3.6.9 Obstruction Devices. The upward and down-
ward| facing edges of the platform floor and the entire
underside shall be equipped with obstruction devices.
The fprce required to operate the devices shall not exceed
70 N (15 Ibf). The obstruction devices shall stop the
platfiorm lift from traveling in the direction 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 obstructed while
traveling in the down direction.

316.10  The lift shall be provided with a folding
seat gnd seatbelt with a rated load of not less than115 kg
(250 |b).

3.7 (apacity, Load, Speed, and Angle of.Iriclination

3.7.1 Limitations of Capacity, Load,.and Speed. The
capagity shall be one person. Therated load shall be not
less than 200 kg (450 1Ib) and.net’greater than 340 kg
(750 ]b). The lift shall be capable of sustaining and low-
ering a load as specified~in/Fig. 9.7. The rated speed
meagured along the inclirte shall not exceed 0.15 m/s
(30 f§/min).

3.7.2 Limitation“of Angle. No lift shall be installed
to operate on‘afyincline greater than 45 deg as measured
on the mean:

3/7.3 Capacity Plate. A capacity plate stating the

platformsof direct-ptunger hydrautic tifts—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 byla 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,cenform to the requirgments of
para. 3.8.1. Goverhor ropes, where provided, ghall con-
form to the requirements of para. 3.8.2. The application
and releaseof\safeties shall conform to the reqpiirements
of para. 3.8.3

3.8:1 'Minimum Factors of Safety and Stresses of
Safety Parts and Rope Connections

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

3.8.1.2  Springs shall be permitted td be used

in the operation of platform or counterweight safeties.
Where used, and where partially loaded priof to safety -
operation, the loading on the spring shall not produce
a fibre stress exceeding one-half the elastic lijnit of the
material. During operation of the safety, the f{bre stress
shall not exceed 85% of the elastic limit of thel material.
Helical springs, where used, shall be in conppression.

3.8.1.3 Safety-rope drums, leading shdaves, and
their supporting brackets and safety-jaw gibg, shall be
permitted to be made of cast iron and othper metals

springs,

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.

3.7.4 Data Plates. A data plate shall be provided by
the manufacturer and securely fastened in a conspicuous
place. The plate shall state the rated speed, rated load,
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.

Copyright ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS

25

provided such parts have a factor of satety 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
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
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the operation of the safety when stopping rated load
from governor tripping speed.

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

3.8.2 Material and Factor of Safety. Governor ropes
shall be of iron, steel, monel metal, phosphor bronze,
or stainless steel. They shall be of a regular-lay construc-

slack-rope device equipped with a slack-rope switch of
the enclosed manually reset type, which shall cause the
electric power to be removed from the driving machine
motor and brake, if provided, if any hoisting rope
becomes slack, shall be permitted 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
directly opened mechanically. Arrangements that

tion, and rottesstham 6 (0-25 1 i diarmeter—The
factor of pafety of governor ropes shall be not less than
5. Tiller-rppe construction shall not be used.

3.8.3 Means of Application. Safeties shall be applied
mechanidally. Electric, hydraulic, or pneumatic devices
shall not |be used to apply the safeties required by this
section, [nor to hold such safeties in the retracted
position.

3.8.3.1 Level of Platform Floor on Safety Applica-
tion. 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 cefter line of the platform floor, shall not cause
the platfgrm floor to be out of level more than 30 mm/m
(0.375 in.Y/ft) in any direction.

3.8.3.2 Release. When platform safeties are
applied, ho decrease in tension in the governor rope
nor moti¢n of the platform in the down direction shall
release thie safeties, but such safeties shall be permitted
to be relgased by the motion of the platform in the tip

direction

3.9 Terminal Stopping Devices

3.9.1
by para.
operated
switches.

Final tgrminal stopping deyicesrequired by para. 3.9.3
shall usg only mechanically/operated switches for
determinjng platform position.

Terminhl stopping devices that are located on the plat-
form or in the runway*shall be securely mounted in such
a manney so that herizontal movement of the platform
shall not jaffect the operation of the device.

3.9.2 [ Normal stopping devices operated by the

Normal terminal stopping devices required
3.9.2 shall be permitted to_tise mechanically
magnetically operated, optical, or static type

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

3.9.5 The final terminal stopping device shalll not
control the same controller switches agthe hormal termi-
nal stopping device unless two or'more separat¢ and
independent switches are provided, two of which{shall
be closed to completeqthe driving-maghine
motor-and-brake circuit in'either direction of tfavel.
Where a two- or three-phiase-alternating-current driving-
machine motor is used, these switches shall be ¢f the
multipole type.

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

3.9.6 Final terminal stopping devices arg 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 dn the
bottom terminal landing).

3.10 Operating Devices and Control Equipment

3.10.1 Operation. Operation of the lift from the
landings and from the platform shall be controll¢d by
control switches at all stations, and shall be by means
of the continuous-pressure type. Controls shall be
1200 mm (48 in.) maximum and 380 mm (15 in.) mini-
mum above the platform floor or facility floor or ggound
level. Controls shall be located within forward of side
reach of the passenger as defined in ANSI A17.1.
Operating devices shall be designed so that both the
“UP” and “DOWN” circuits cannot be operated at the
same time.

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.

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
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Attendant-Operation
[all’ Laun

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
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
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reset emergency stop switch shall also be provided in
the control box.

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

3.10.2.4 Where the lift operates on a straight
flight of stairs, and where the platform is within sight
during its entire travel, provisions shall be permitted to
be made for the attendant to operate the lift from the

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. 3.10.2.

3.10.7 Slack-Rope and Slack-Chain Devices for Wind-
ing Drum and Roller-Chain-Type Driving Machines.

top gr bottom of the stairs.

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

.10.3.1  Control systems that depend on the
completion or maintenance of an electric circuit shall
not bp used for interruption of the power and application
of the machine brake at terminal landings or stopping
the machine when the safety applies.

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

8.10.3.3  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
ineff¢ctive any electrical protective device.

3110.4 Motor Reversal Protection..) Where a
non-fnstantaneous reversible motor is tised, a protective
circuft or device shall be providedto prevent the motor
from|continuing in the same difegtion if the reversing
control is activated.

3.10.5 Phase Reversal~and Failure Protection. Lifts
having polyphase altetnating 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 theye is a failure of any phase. This protection
shall|be considéred to be provided if a reversal of phase
of the ineoming polyphase alternating current power
will pot/Cause the driving machine motor to operate in

Winding drum driving machines with rope)stispension
shall be provided with a slack-rope device of the manu-
ally reset type that will remove powet)from the motor
and brake if the platform is obstriicted in ifs descent
and the suspension ropes slackeri-/Lifts with rqller chain
suspension means shall be preyided with a slack-chain
device, which will remove’ power from the motor and
brake if the platform is gbstructed in its descemt and the
suspension means sldeken. This device is not required
to be of the manuallygeset type if the chain sprpckets are
guarded to prevent the chain from becoming disengaged
from the sprdckets.

3.10.8 Release and Application of Driving-Machine
Brake. \Priving-machine brakes shall not be e]ectrically
released until power has been applied to th¢ 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. 3.10.1 of 3.10.2 is
in the stop position and when any electrical protective
device functions.

3.10.9 Electrical Equipment and Wiring

3.10.9.1  All electrical equipment ar{d wiring
shall conform to the requirements of ANSI/NFPA 70.

3.10.9.2  Electrical equipment shall bg certified
to the requirements of CAN/CSA B44.1/ASNIE A17.5.

3.10.10 Manual Operations. Means shall be pro-
vided to permit authorized personnel from 3 position
outside the platform to raise or lower the platfprm man-
ually in the event of power failure, unless standpy (emer-
gency) power is provided.

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-

the wrong direction.

3.10.6 Emergency Stop Switch. An emergency stop
switch shall be located within reach of the passenger
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
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vided in accordance with the requirements of para. 3.11.1
or 3.11.2.

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
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shall have a rated sound pressure rating of not less than
80 dBA nor greater than 90 dBA at 3000 m (120 in.)
and respond without delay after the switch has been
activated.

3.11.2  The lift shall be provided with means of
two-way conversation between the platform and a
readily accessible point outside the runway that is avail-
able to emergency personnel (telephone, intercom, etc.).
The means to activate the two-way conversation system

4.2 Guide Rails and Tracks

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

4.3 Driving Means and Sheaves

The driving means shall be one of the following:

does not |have to be provided on the platform.

3.12 Standby Power

Lifts equipped with standby power shall comply with
this rule.

3.12.1) Standby Power. Except where permitted by
para. 3.12.1.1, the lift shall be powered by a standby
power system from the building.

3.12(1.1 Battery Power. A lift equipped with
rechargegble battery power capable of cycling the lift
under full load for five cycles minimum after building
power is |removed shall be permitted.

3.13 Code Data Plate

A code|data plate shall be provided that indicates the
A18.1 Stajndard to be used for inspections and tests. The
data platp 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 t¢ the face shall remain permanently and readily
legible. The height of the letters and figures shall:be no
less than (3 mm (0.125 in.).

INCLINED STAIRWAY CHAIRLIFTS®

h 4 applies to inclined stairway chairlifts
in locations other thah in or at a private resi-
use by the mobility impaired.

4
Sectio

installed
dence fory

4.1 Runways

4.1.1
is maint
jurisdicti

4.1.2 | \The structure on which the equipment is

Lifts shall be'installed so that means of egress
hined as¢tequired by the authority having
n.

(@) W ihr‘]ing 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) friction

4.3.1 General Requirements

4.3.1.1 Thefactor of safety used in the design of
the sprockets‘and sheaves shall be not less than 5 based
on the rated\load. See section 8 for special requirements
for particular drive systems.

4.3.1.2  Driving-machine chains and sprgckets
shall be of steel and shall conform in design and dimen-
sions to the requirements of ANSI/ASME B29.1.

4.3.1.3 Winding drums, traction sheaves, jover-
head sheaves, and deflecting sheaves used with suspen-
sion and compensating ropes shall be of metal and be
provided with finished grooves for ropes or shall be
permitted to be lined with nonmetallic groove maferial,
and have a pitch diameter of not less than 30 timg¢s 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 chair with 125% of the [rated
load.

installed shall be capable of safely supporting the loads
imposed.

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

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

# See section 7 for the requirements for this equipment installed
in or at a private residence.
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#:3:2—HydrauticDrivi ines—Direct=ptunger
hydraulic driving machines, where used, shall conform
to the requirements of para. 8.1 except para. 8.1.2.

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

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

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

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

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

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

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

4.3.6.1 General Requirements. Belt sets shall be
selecfed on the basis of the manufacturer’s rated break-
ing dqtrength 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 pf ANSI/ASME B29.1, using a service factor of 2.
Offsqt 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
| chains. Tooth sheaves for a belt drive shall be
ructed in a manner to assure equal load distribus

nterweight resting on its buffer.
in drives and belt drives shall be guarded to pro-

.3.6.2 Monitoring @nd Brake Location. Each belt

excegsively.slack. The driving machine brake shall be
locatped _omthe traction sheave or drum assembly side
of the driving machine so as to be fully effective if the

4.5 Suspension and Support Means
4.5.1 General Requirements

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

4,5.1.2  Steel tapes or welded link chpins shall
netbe used as suspension means. Where wire|ropes are
used, the diameter shall be not less than 6 mm|(0.25 in.).
Where aircraft cable is used, the diameter shhll be not
less than 3 mm (0.125 in.).

4.5.2 Factors of Safety. The suspension and support
means shall have a factor of safety of not lgss 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 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.

4.5.3 Replacement of Chains and Sprockets. If two
or more chains are used as a suspension of support
means and a worn chain or sprocket is replaced, all
chains and sprockets shall be replaced.

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.
Sprockets and toothed sheaves shall also be replaced if
worn.

4.4 Driving-Machine Brakes

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

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

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

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

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

4.8.1.1 DParts 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.

nosing orjriser, a device shall be provided on the footrest
to stop thp upward motion of the carriage if it encounters
an object|between the footrest and step nosing or riser.

4.6.4 |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.

4.7 Cap

4.7.1 Limitations of Capacity, Load, and Speed. The
capacity phall not exceed two persons. The rated load
shall be ot 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
rated speled shall not exceed 0.2 m/s (40 ft/min).

city, Speed, and Angle of Inclination

4.7.2 |Limitation of Angle. No lift shall be installed
to operatge on a greater incline than 45 deg as measured
on the mpan.

4.7.3 |Capacity Plate. A capacity plate stating the
rated loadl in pounds shall be furnished by the manufae:
turer and|fastened in a conspicuous place on the device.
Letters arjd numbers shall be not less than 6 mmr(0:25 in.)
in height

4.7.4 pataPlates. A data plate shallbeprovided by
the manuffacturer and securely fastened jrfa conspicuous
place. The plate shall state the rated.speed, rated load,
suspensign or support means, dateof manufacture, and
manufacturer’s name. Letters and numerals shall be not
less than|6 mm (0.25 in.) in-height.

4.8 Safeties and Speed Governors

4.8.1.2  Springs shall be permitted to.he|used
in the operation of carriage or counterweight-safeties.
Where used, and where partially loaded prier to Jafety
operation, the loading on the spring shall not prg¢duce
a fibre stress exceeding one-half of\the elastic lirhit of
the material. During operation of’the safety, the|fibre
stress shall not exceed 85% of/the elastic limit gf the
material. Helical springss:where used, shall pe in
compression.

4.8.1.3 Safety-rope drums, leading sheaveq, and
their supporting brackets and safety-jaw gibs, shall be
permitted to bé made of cast iron and other metals
provided such{parts have a factor of safety of naot less
than 10.

4.8:1.4 Rope used as a connection from the gafety
to the governor rope, including rope wound op the
safety-rope drum, shall be not less than 3 mm (0.135 in.)
diameter and shall be made of a corrosion-resistant
metal.
The factor of safety of the rope shall be not less
5. Tiller-rope construction shall not be used.

4.8.1.5 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.

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.

than

4.8.2 Material and Factor of Safety. Governor fopes
shall be of iron, steel, monel metal, phosphor bronze,
or stainless steel. They shall be of a regular-lay congtruc-

All car Fiages shall be provided With a safety, except  tion, and not less than 6 mm (0.25 in.) in diameter. The
for carriapes of direct-plunger hydraulic lifts. The safety  factor of safety of governor ropes shall be not lesq than
shall be pctuated by the action of a speed governor 5 Tiller-rope construction shall not be used.
or by the-breakage-or-stackeringof the—suspensiorror

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
delay, and independent of the speed governor, if pro-
vided. Safety parts shall conform to the requirements
of para. 4.8.1. Governor ropes, where provided, shall
conform 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.
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4.8.3 Means of Application. Safeties shall be applied
mechanically. Electric, hydraulic, or pneumatic devices
shall not be used to apply the safeties required by this
section, nor to hold such safeties in the retracted
position.

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

4.9 Terminal Stopping Devices

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

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

4.10 Operating Devices and Control Equipment

operqted, magnetically operated, optical, or static type
switdhes.

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

Terminal stopping devices that are located on the car-
riage|or in the runway shall be of the enclosed type and
secugely mounted in such a manner so that horizontal
movéement of the carriage shall not affect the operation
of the device.

4.9.2 Upper and lower normal terminal stopping
devides operated by the carriage shall be provided, and
shall|be set to stop the chair at or near the upper and
lowet terminal landings under rated loading to zero
loading conditions.

419.3  Upper and lower final terminal stopping
devides operated by the carriage to remove power from
the thotor and the brake shall be provided, except as
specified in para. 4.9.6. They shall be set to stop. the
carrigge after it travels past the normal terminal\stop-
ping|device and before striking an obstruction;

A glack-rope device equipped with a slack-rope switch
of th¢ enclosed manually reset type that.shall cause the
electric power to be removed from the\driving machine
motar 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
direqtly opened mechanically. Arrangements that
depehd on a spring,/or gravity, or a combination thereof,
to open the edntacts shall not be used.

4.9.5 ~_ The final terminal stopping device shall not
controlithe’same controller switches as the normal termi-

4.10.1 Operati irlift from
the upper or lower landing and from the chafr shall be
controlled by control switches at all stations, [and shall
be by means of the continuous-presstire type| Controls
shall be 1 200 mm (48 in.) maximum'and 380 mm (15 in.)
minimum above the platform floor or facility floor or
ground level. Operating devices shall be depigned so
that both the “UP” and, {DOWN" circuits ¢annot be
operated at the same time:

4.10.2 Motor Reversal Protection. Where a non-
instantaneous reyersible motor is used, a protgctive cir-
cuit or devicésshall be provided to prevent the motor
from continuing in the same direction if the [reversing
control ds ‘activated.

4.10.3 Electrical Equipment and Wiring

4.10.3.1  All electrical equipment anjd wiring
shall conform to the requirements of ANSI/NFPA 70.

4.10.3.2  Electrical equipment shall bg certified
to the requirements of CAN/CSA B44.1/ASNIE A17.5.

4.10.3.3 The failure of any single magnetically
operated switch, relay, or contractor 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.

4.10.4 Phase Reversal and Failure Protection. Chair-
lifts having polyphase alternating current power supply
shall be provided with means to prevent the dtarting of
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 prgvided if a
reversal of phase of the incoming polyphase alternating

nal S UPPiIlg deviu: UIl‘lebb WO OI' IIIOIT sepdrdic d[ld
independent switches are provided, two of which shall
be closed to complete the driving-machine
motor-and-brake circuit in either direction of travel.
Where a two- or three-phase alternating-current driving-
machine motor is used, these switches shall be of the
multipole type. The control shall be so designed and
installed that a single ground or short circuit shall be
permitted to allow either, but not prevent both, the nor-
mal and final stopping device circuits from stopping the
carriage.

Copyright ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS

31

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

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

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

4.1076: ,
contactor, or relays to break the circuit to stop the lift
at the terminal landing, they shall be of the restrained
compression type.

4.10.7| Slack-Rope and Slack-Chain Devices for Wind-
ing Druni and Roller-Chain-Type Driving Machines.
Winding |[drum driving machines with rope suspension
shall be pgrovided 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 stispension ropes slacken. Lifts with roller-chain
suspensign means shall be provided with a slack-chain
device that will remove power from the motor and brake
if the platform is obstructed in its descent and the sus-
pension mmeans slacken. This device is not required to
be of themanually reset type if the chain sprockets are
guarded fo prevent the chain from becoming disengaged
from the [sprockets.

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 platp 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 constzuction that the
letters and figures stamped, etched, cast,“or otherwise
applied t¢ the face shall remain permanently and readily
legible. The height of the letters afid)figures shall be not
less than[3 mm (0.125 in.).

5 PRIVA}_’TE RESIDENCE VERTICAL PLATFORM
LIFTS

Section 5 applies to vertical platform lifts where
installed |n opata private residence for use by the mobil-
ity impaifed:

5.1.1 Guarding

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

5.1.1.2 A smooth vertical fascia shall be provided

T gt i diate
landing sill to the level of the bottom terminallanding
sill. Openings necessary for operation shall @eject g ball
12 mm (0.5 in.) diameter. A device to stop the platform
if an object protrudes beyond the platform edgg into
the running clearance shall be provided if the fascia is
perforated. The device used shall’be effective fqr the
full width of the platform opeting and for the full fravel
of the platform. The fascig-shall be equal to or strpnger
than 1.5 mm (0.0598 in.)-sheet steel and guard thie full
width of the platform&The surface shall not be pgrma-
nently deformed when a force of 550 N (125 1pf) is
applied on any 400 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 on the lower landing side of the plafform
to prévent a wheelchair from rolling off the platform.
The guard shall be automatically actuated by the rhove-
ment of the platform away from the lower landing, and
it shall remain in the elevated position until the plajform

returns to the lower landing.

5.1.1.4 The guard shall be operated with pofitive
cam action or provided with an electric contact thaf 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.

5.1.1.5 The guard shall withstand, withou} per-
manent deformation, a force of 550 N (125 1bf) apjplied
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 vertjcally
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 aff least
900 mm (36 in.) by smooth construction with no ¢pen-

5.1 Runways

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

5 See section 2 for the requirements for this equipment installed
in locations other than in or at a private residence.
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ings, other than those necessary for the operation of the
lift. Those openings necessary for operation shall reject
a ball 12 mm (0.5 in.) in diameter.

5.1.1.7 The underside of the platform shall be
guarded in accordance with the requirements of
para. 5.1.1.7.1, 5.1.1.7.2, or 5.1.1.7.3.

5.1.1.7.1 Theunderside of the platform shall be
equipped with a device that, if the platform is obstructed
anywhere on its underside in its downward travel, shall
cause electric power to be removed from the driving
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machine motor and brake, if provided, and cause the
platform to stop its downward motion within 50 mm
(2 in.). The stroke of the device shall not be less than
the stopping distance of the platform. The force required
to operate the device shall not exceed 70 N (15 Ibf).
The lift shall be permitted to operate away from the
obstruction. Downward motion shall be permitted to
resume when the obstruction is removed. When the
installation conforms to the requirements of para. 2.1.1

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

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

The ramp shall extend the full width of the platform
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 lower landing. The ramp shall be permitted to also

or 2.
form
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is not required.

5.1.1.7.2  The underside of the platform shall
be eduipped with a bellows or similar device that shall
: not He permanently deformed when a force of 550 N
7 (125 Ibf) is applied on any 100 mm (4 in.) by 100 mm
‘(4 in]) area. Deflection of the bellows due to a force of
- 330 NI (75 Ibf) applied on any 100 mm (4 in.) by 100 mm
(4 in.) area shall not exceed 75 mm (3 in.) or the distance
' to coptact an internal moving component other than the
bellows support mechanism, whichever is less. Deflec-
tion $hall be measured with the platform at the upper-
most|landing.

(a)] The upper attachment point of the bellows shall
be pprmitted to be inset from the outer edge of the
platfprm provided that the exposed area of the under-
side f 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
addifional deflection actuates a sensing device that
causgs the electric power to be removed from the'driving
macHine motor and brake, if provided, and\causes the
platfprm to stop its downward motion, within 50 mm
(2 in)). Downward motion shall be permitted to resume
when the bellows is returned to its hormal condition.

5.1.1.7.3 A force sensitive safety surface shall
be prpvided covering the entiretloor area directly under
the thoving platform plds;75 mm (3 in.) beyond any
expoped platform edge. Fhe device shall prevent down-
ward motion of the‘platform when activated by a force
not o exceed 70\IN (15 Ibf) applied anywhere on its
surface. The Jift. shall be permitted to operate in the
upward direction. Downward motion shall be permitted
to resumie-when the force is removed.

119

be tsed as the guard specilied in para. 5.1.1.3.

The ramp shall be operated by a positiyetrjechanical
action or shall be provided with an electric cantact that
will stop the movement of the platform/withif 150 mm
(6 in.) of the lower landing if the zamp has failed to rise
to its elevated position.

5.1.4 Electrical Equipmeént ‘and Wiring

5.1.4.1 The instalfation of electrical eguipment
and wiring shall conform to the requirements of
ANSI/NFPA 70.

5.1.4.2 _<FElectrical equipment shall be certified to
the requirements of CAN/CSA B44.1/ASME|A17.5.

on which
of safely

5.1.5\Structural Support. The structure
the équipment is installed shall be capable
supporting the loads imposed.

rlearance
less than
the plat-

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

5.2 Guide Rails

Guide rails shall conform to the requirgments of
paras. 5.2.1,5.2.2,5.2.3,5.2.4, and 5.2.5. Wher¢ standard
tee rails are provided they shall also confofm to the
requirements of paras. 5.2.6 and 5.2.7. Rail jqints shall
be designed to maintain the accuracy of the tail align-
ment and to withstand the stress and deflectipn limita-
tions stipulated in para. 5.2.2.

5.2.1 Material. Guide rails, guide-rail brackets, rail
clips, fishplates, and their fastenings shall be pf steel or
other metals conforming to the requirements of para. 5.2,
or, where steel may present an accident hazprd, as in
chemical or explosive plants, guide rails shall be permit-
ted to be of selected wood or other suitable npnmetalic

L Tl 14l £] + 11 -1 4l
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upper landing shall not exceed 20 mm (0.75 in.).

5.1.2 Pipes in Runway Vicinity. Pipes conveying
steam, gas, or liquids that, if discharged into the runway
of the platform, would endanger life or health shall not
be permitted.

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

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

5.2.1.1 Requirements for Steel, Where Used. Rails,
brackets, fishplates, and rail clips shall be made of
open-hearth steel or its equivalent having a tensile
strength of not less than 380 MPa (55,000 psi) and having
an elongation of not less than 22% in a length of 50 mm
(2 in.). Bolts shall conform to ASTM A 307. Rivets shall
conform to ASTM A 502.

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

5.2.2 Stresses and Deflections

5.2.2.1 Guide Rails. For steels conforming to the
requirements of para. 5.2.1.1, 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,

used for fastening shall be of such strength as to with-
stand the forces specified in paras. 5.2.2.2 and 5.2.5.

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

5.3 Driving Means and Sheaves

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

Or runnit
100 MPa
6 mm (0.

Where [steels of greater strength than those specified
in para. §.2.1.1 are used, the stresses specified shall be
permitted to be increased proportionately based on the
ratio of the ultimate strengths.

2 catcatated-withot TImpact; shattrotexceed:
15,000 psi), and the deflection shall not exceed
D5 in.).

(c) roped sprocket

(d) chain sprocket

(e) screw

(f) rack and pinion

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

5.2.2.2 Brackets, Fastenings, and Supports. The ( 1:) le've}r hydraulic
guide-rai| brackets, their fastenings and supports, such () .fr}Ctlon o o
as buildir)jg beams and walls, shall be capable of resisting Driving means utilizirigra combination of two orjmore

the horizpntal forces imposed by rated load with a total
deflection at the point of support not in excess of 3 mm
(0.125 in.).

5.2.3 Guide-Rail Surfaces. Guide-rail surfaces used
for guidihg a platform or counterweight shall be suffi-
ciently stpooth 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
applicatign without excessive retardation or excessive
out-of-level platform conditions resulting.

5.2.4 [Overall Length of Guide Rails. The platform
and courjterweight guide rails shall extend at-the top
and bottgm to prevent the guiding membefs from disen-
i gaging flom the guide rails if either the platform or
- counterwleight reaches its extreme limitof travel.

5.2.5 [Design and Strength.of Brackets and Sup-
- ports. The building construetion’ forming the supports
'31 for the guide rails, and the guide-rail brackets, shall
be desigred to safely withstand the application of the
platform|or counterweight safety when stopping the
platform |and its reted load or the counterweight, and
withstandl the forces specified in para. 5.2.2.2 within the
deflection limits specified.

means shall conform-te all applicable requirements of
the respective medns unless stated otherwise.

5.3.1 Genéral'Requirements

5.3.1.1)" The factor of safety, based on the [tatic
load (the rated load plus the weight of the platform,
ropes,, counterweights, etc.), to be used in the design
ofidriving machines and sheaves, including fasteners
transmitting load, shall be not less than 8 for pteel,
bronze, or other metals having an elongation of af least
14% in a length of 50 mm (2 in.) or 10 for cast irpn or
other metals having an elongation of less than 14% in
alength of 50 mm (2in.). 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 belused
to transmit load.

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

Where flexible couplings are used to transmit [load,
means shall be provided to prevent disengagem¢nt of
the coupling components in the event of failure or ¢xces-
sive motion in the flexible connection.

A fillet shall be provided at any point of change

is no
hents

n the

Where |néeessary, the building construction shall be

. Y & diameter of driving-machine shafts and sheave shdfts to
reinforced 0 provide adequate sUpports for the guide SO : -
rails prevent excessive stress concentrations in the shafts.

5.2.6 Bracket Fastenings. Guide-rail brackets shall
be secured to their supporting structure by means of
bolts or rivets, or by welding. Fastening bolts and bolt
holes in brackets and their supporting beams shall con-
form to the requirements of para. 5.2.7. Welding, where
used, shall conform to the requirements of para. 9.1.

5.2.7 Type of Fastenings. Guide rails shall be
secured to their brackets by clips, welds, or bolts. Bolts

34

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

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

5.3.1.4 Worm gearing having cast iron teeth shall
not be used on the driving machine.
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5.3.1.5 Driving-machine chains and sprockets
shall be of steel and shall conform in design and dimen-
sions to the requirements of ANSI/ASME B29.1.

5.3.1.6 Winding drums, traction sheaves, over-
head sheaves, and deflecting sheaves used with suspen-
sion and compensating ropes shall be of metal, be
provided with finished grooves for ropes or shall be
permitted to be lined with nonmetallic groove material,
and have a pitch diameter of not less than 30 times the

resting on the beams shall include the complete weights
of the driving machine, sheaves, controller, etc. The load
suspended from the beams shall include the sum of the
tensions in all ropes suspended from the beams.

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

diamieter of the suspension ropes. Where 8 X 19 steel
rope|or 7 X 19 steel aircraft cable is used, however,
the gitch diameter of the drums and sheaves shall be
pernitted 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
grooye, and in the event of nonmetallic lining failure,
betwpen the rope and the remaining sheave groove, to
safely stop and hold the platform with 125% of the
rated load.

(%,

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

Roped-hydraulic machines shall also conform to the
requirements of para. 8.1 except for paras. 8.1.1, 8.1.3,
8.1.4B, and 8.14.7.

5)3.3 Screw Machines. Screw machines, wheré
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
their|deflections to 6 mm'\(0.25 in.) maximum in any
direcfion under rated lead: Cast iron shall not be used.

5.3.6 Guiding Member Enclosures. The guiding
members shall be_enclosed with a solid enclosure to
prevent accidéntal contact. If openings are necessary in
this enclosurefor operation, they shall reject a ball 20 mm

(0.75}in.)4n diameter.
5.3
5.3.7.1  All machinery and sheaves shall be so

supported and secured to prevent any part becoming
loose or displaced. Beams directly supporting machin-
ery shall be of steel or reinforced concrete.

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
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used for
are hung
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supporting members for sheaves where they

beneath beams.

5.3.8 Guarding of Driving Machines ‘and Suspension
Means. The driving machine dnd-suspensipn means
shall be enclosed 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 femovable
panel for inspecting and" servicing. The pandl shall be
screwed, locked, or bolted in place.

5.3.9 Indirect-Drive Machines. Indir¢ct-drive
machines, utilizing V-belt drives, tooth drivg belts, or
drive chains, shall conform to the requirdments of
paras. 5.8.9.1, 5.3.9.2, and 5.3.9.3, except that thie require-
ments of para. 5.3.9.2 shall be permitted to bp omitted
if dself-locking drive meeting the requirements of para.
5.4.3 is provided. If multiple belts or chains are provided,
they shall be preloaded and matched for length in sets.

5.3.9.1 General Requirements. Belt set$ shall be
selected on the basis of the manufacturer’s rajed break-
ing strength and a factor of safety of 10. (hain and
sprocket sets shall be selected on the basis of rgcommen-
dations set forth in the Supplementary Informfation sec-
tion of ANSI/ASME B29.1, using a service fgctor 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 ensure equal load digtribution
on all chains. Tooth sheaves for a belt driv¢ shall be
constructed in a manner to ensure equal load distribu-
tion on each belt in the set. Load determinatioh for both
the belt and chain sets shall be based on the fnaximum
static loading on the platform, which is the fyll load in
the platform at rest and at a position in the rupway that
creates the greatest load, including either the platform
or counterweight resting on its buffer.
Chain drives and belt drives shall be guarded to pro-
tect against accidental contact and to prevent foreign
objects from interfering with drives.

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

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

5.4 Driving-Machine Brakes

based on the tension or forces exerted on the suspension
means when raising the rated load. When the platform
and counterweight are suspended by steel ropes and
the driving means between the machine and the counter-
weight 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 means.

5.5.3 Arc of Contact of Suspension Means on Sheaves

5.4.1 | 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.

5.4.2 | A single ground or short circuit, a counter-
voltage of 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 self-
locking drive utilizing a lead screw, worm, or other
positive gearing that will stop and hold the platform
with the fated load within 100 mm (4 in.) of down travel

after the power is removed is provided.
5.5 Susp
5.5.1 [General Requirements

5.5.1.1

ension and Support Means

Suspension and support means shall be

one or mpre of the following:
(a) sted
(b) sted

1 or iron wire rope
| aircraft cable

Steel tapes or welded link chains shall
not be uged _asisuspension means.

and Sprockets. The arc of contact of a wire rop¢ on a
traction sheave shall be sufficient to produce\adefjuate
traction under all load conditions. The arc of-conthct of
a chain on a driving sprocket shall be\not less| than
140 deg.

5.5.4 Spare Rope Turns on Winding Drums. Al] wire
ropes of winding drum machifes shall have not less
than one full turn of the #ope on the drum whep the
platform or counterweight has reached its limit of possi-
ble overtravel.

5.5.5 Securifig Suspension Ropes to Wirlding
Drums. The dium ends of wire ropes shall be sefured
on the inside 6f the drum of winding drum madhines
by clamps, tapered babbitted sockets, or by other means
approved by the authority having jurisdiction.

5.5.6 Lengthening, Splicing, Repairing, or Replacing
Suspension Means. Suspension wire rope shall rfot be
lengthened or repaired by splicing. Broken or worf sus-
pension chains shall not be repaired. If one rope or chain
of a set is worn or damaged and requires replacepnent,
the entire set of ropes or chains shall be replaced. If a
chain or sprocket is replaced due to wear, all chaing and
sprockets shall be replaced.

5.5.7 Fastening of Rope Suspension Means to|Plat-
form. The platform ends of wire ropes shall be fasfened
in a return loop by properly made individual tapered
babbitted sockets or properly attached fittings as rgcom-
mended by wire rope manufacturers. Clips of the U-bolt
type shall not be used. Tapered babbitted rope sqckets
and the method of babbitting shall conform tp the

requirements of para. 9.8.

5.5.8 Guarding. All suspension means shgll be
guarded against accidental contact. Suspension means
that operate within a guide or track and travel gt the

5.5.1°3——Where Topes or chairns are used, 1o fewer
than two shall be provided.

5.5.1.4  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 of 12 mm
(0.5 in.). For higher rated loads, ropes shall have a mini-
mum diameter of 10 mm (0.375 in.) and chains shall
have a minimum pitch of 15 mm (0.625 in.).

5.5.2 Factors of Safety. The suspension and support
means shall have a factor of safety of not less than 7
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same speed and in the same direction as the platform
shall be considered suitably guarded.

5.6 Platforms

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

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

The platform enclosure shall be so constructed that
removable portions cannot be dismantled from within
the platform. Enclosure linings, decorative panels, light
fixtures, and other apparatus or equipment attached to
the enclosure shall be securely fastened and so sup-
ported that they will not loosen or become displaced in

Letters and numerals shall be not less than 6 mm
(0.25 in.) in height.

5.8 Safeties and Speed Governors

All platforms 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
slackening of the suspension or support means. Where

ordir
buffer engagement.

Papels attached to the enclosure for decorative or
othe1) purposes shall not be unfastened from inside the
platform by the use of common tools or shall be permit-
ted tg be removed from inside the platform when perfo-
ratiofs, exceeding that which would reject a ball 12 mm
(0.5 in.) in diameter, in the enclosure used for panel
hangjng or support have permanent means to prevent
straight through passage beyond the running clearance.

5.6.3 Strength and Deflection of Enclosure Walls.
The ¢nclosure walls shall be designed and installed to
withgtand a force of 330 N (75 Ibf) applied horizontally
atany point on the walls of the enclosure without perma-
nent|deformation nor cause the deflection to exceed
25 mm (1 in.).

5.,6.4 Use of Cast Iron. Cast iron shall not be used
in the construction of any load bearing member of the
platfprm frame or floor other than for guide shoes and
guid¢ shoe brackets.

. 1tf £ 1 -
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5.6.5 Floor Size. The inside net floor area-shall not
excedd 1.7 m? (18 ft?).

516.6 lllumination. The minimum illumination at
the Ignding edge of the floor with the landing door open
shall[be not less than 50 1x (5 fc):

5.7

5
rated
than

Capacity, Speed, and Fravel

7.1 Limitation of+load, Speed, and Travel. The
load shall be not fess than 200 kg (450 1b) nor more
340 kg (750 db)-» Platforms with floor area greater
than [1.4 m” (15-%) shall have a rated load of not less
than B40 kg (7501b). The lift shall be capable of sustaining
and lowering a load as specified in Fig. 9.7.

Th rated speed shall not exceed 0.15m/s (30 ft/min).
The travelshaltnotexceed4250-mm

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

5.7.3 Data Plates. A data plate shall be provided
by the manufacturer and securely fastened to the
machine. The plate shall state the rated speed, rated
load, weight of platform, suspension and support
means, date of manufacture, and manufacturer’s name.
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actuation 15 by a governor, the satety shail be set at a
maximum speed of 0.4 m/s (75 ft/min). Wheté|actuation
isby breakage or slackening of the suspension gr support
means, the safety shall be set withoutdeldy and indepen-
dent of the speed governor, if provided. When screw
drive machines are used, safeties and speed governors
conforming to para. 5.8.1 shall be permitted. Sdfety parts
shall conform to the requitements of para. 5.8[2. Gover-
nor ropes, where provided, shall conform to thie require-
ments of para. 5.8.3.\Where hoisting ropes are[used, the
application of safeties shall conform to the reqpirements
of para. 5.8.4/The application and release ¢f safeties
shall conferm to the requirements of paras. 5/8.5, 5.8.6,
and 5.8.7.

5.8.1 Screw Drive Alternate Safety. The
safety and governor shall be permitted to be
another safety device is provided to either
down speed of the platform with rated lo
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 digtance not
exceeding 12 mm (0.5 in.), by utilizing a safgty nut or
other equivalent means.

The capability of the alternate safety devicgs to func-
tion as required shall be verified by enginegring tests
as described in para. 9.6.

platform
bmitted if
limit the
hd to not

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 factof of safety
of not less than 3%, based on the ultimate s rength of
the material, and the materials used shall have an elon-
gatt 2 2 g mm (2 in.).
Forged, cast, or welded parts shall be stress relieved.

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

5.8.2.4 Rope used as a connection from the safety
to the governor rope, including rope wound on the
safety-rope drum, shall be not less than 3 mm (0.125 in.)
in diameter and shall be made of corrosion-resistant

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

(a) direct-plunger hydraulic

(b) other drives that do not utilize a flexible suspen-
sion means, provided that the failure of a single drive
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

metal. THe factor of safety of the rope shall be not less
than 5. T{ller-rope construction shall not be used.

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

5.8.2.6 Safety-rope leading-sheave brackets and
other saf¢ty operating parts shall not be attached to or
supportefl by wood platform members.

5.8.3 Material and Factor of Safety. Governor ropes
shall be ¢f iron, steel, monel metal, phosphor bronze,
or stainleps steel. They shall be of a regular-lay construc-
tion, and|not less than 6 mm (0.25 in.) in diameter. The
factor of pafety of governor ropes shall not be less than
5. Tiller-rppe construction shall not be used.

5.8.4|Type A (Instantaneous) Safeties. When
overspeedl occurs, with the hoisting rope intact, such
safeties shall be actuated by the governor. On the parting
of the hojsting ropes (free fall), Type A governor oper-
ated safeties shall apply without appreciable delayand
their application shall be independent of thespeed
action of [the governor and of the location of the break
in the hojsting ropes (inertia application)tand shall be
permitted to be accomplished by the yse 'of a governor
and govdrnor rigging having a sufficienitly high value
of inertia|to apply the safety on free fall independently
of the spged action of the governor.

5.8.5 Means of Application:/ Safeties shall be applied
mechanidally. Electric, hydraulic, or pneumatic devices
shall not be used to apply the safeties required by section
5, nor to jhold suchtsafeties in the retracted position.

5.8.6 [Level-of Platform on Safety Application. The
applicatign_of”a Type A or Type B safety to stop the
platform| with its rated load centered on each quarter

cause the piatform to stop Dy appiication of a 3afety
switch or equivalent means

5.9 Terminal Stopping Devices

5.9.1 Normal terminal stopping’devices required
by para. 5.9.2 shall be permitted-to*use mechanjically
operated, magnetically operated, optical, or statiq type
switches.

Final terminal stopping deyices required by para
shall use only mechanically operated switchgs for
determining platform position. Terminal stogping
devices that are logated on the platform or in the ruphway
shall be of the-enclosed type and securely mounted in
such a manner'so that horizontal movement of the plat-
form shall. not affect the operation of the device.

5.9.2” Normal stopping devices operated bl the
platform shall be provided, and shall be set to stgp the
platform floor within a tolerance of 12 mm (0.p in.)
of the landings under rated loading to zero loading
conditions. The normal stopping devices shall be pgrmit-
ted to also serve as the upper and lower normal terfninal
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 terfninal
stopping device and before striking an obstructipn. A
slack-rope device equipped with a slack-rope switch of
the enclosed manually reset type, which shall cauge the
electric power to be removed from the driving maghine
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

593

of the platform floor symmetrically with relation to the
center line of the platform floor, shall not cause the
platform to be out of level more than 30 mm/m
(0.375 in./ft) in any direction.

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

Copyright ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS

38

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

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

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

5.9.6 Final terminal stopping devices are not
required for direct-plunger hydraulic driving machines.

accidental 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.

Lowgr final terminal stopping devices are not required
where the limitations of the machine or runway limit
the tfavel of the platform (e.g., a platform at rest on the
bottgm terminal landing).

5.10

5{10.1 Operation. Operation of the lift from the
landings and from the platform shall be controlled by
contrl switches at all stations, and shall be by means
of thie continuous-pressure type. Controls shall be
1200 mm (48 in.) maximum and 380 mm (15 in.) mini-
mumny 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 shme 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
mear)s of a continuous-pressure control located-at the
lowet landing. It shall be so located that theattendant
has flill view of the floor area under the lift=A manually
reset|emergency stop switch shall also, be provided at
that Jocation.

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

Operating Devices and Control Equipment

stop

5.10.3 Control and Operating Circuit Requirements.
The dlesign and installation of the control and operating
circyits shall confform to the requirements of
parag. 5.10.3.1 throdgh 5.10.3.3.

5.10.3.1.%/ Control systems that depend on the
completion or maintenance of an electric circuit shall
not bp tised for interruption of the power and application

5.10.5 Phase Reversal and Failure Protectjon. Lifts
having polyphase alternating current power supply
shall be provided with means to prevent-the dtarting of
the lift motor if the phase rotation is\in the wr¢ng 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 currgnt power
will not cause the driving\rachine motor to ¢gperate in
the wrong direction.

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

Emetgency stop switches shall be of the manually
opéned and closed type and have red operatinig 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 shgll 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.

5.10.7 Slack-Rope and Slack-Chain Devices for Wind-
ing Drum and Roller-Chain-Type Driving Mac¢hines.
Winding drum driving machines with rope stension
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 ifs descent
and the suspension ropes slacken. Lifts with rgller chain
suspension means shall be provided with a slack-chain
device that will remove power from the motor and brake
if the platform is obstructed in its descent angl the sus-
pension means slacken. This device is not rdquired to
be of the manually reset type if the chain sprpckets are

of theachine brake at terminal landings or 10t stopping
the machine when the safety applies.

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

5.10.3.3 The failure of any single magnetically
operated switch, relay, or contactor to release in the
intended manner, or the failure of any solid state device
to operate as intended, or the occurrence of a single
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guarded to prevent the chain from becoming disengaged
from the sprockets.

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

5.10.9.1  All electrical equipment and wiring
shall conform to the requirements of ANSI/NFPA 70.

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

5.10.10 Manual Operations. Means shall be pro-
vided to permit authorized personnel to raise or lower
the platf i i
unless standby (emergency) power is provided. The
means to] raise or lower the platform shall be capable
of being ajccessed and operated without working directly
above th¢ platform.

5.11 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 platp 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 anld figures stamped, etched, cast, or otherwise
applied t¢ 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.).

6 PRIVATE RESIDENCE INCLINED PLATFORM
LIFTS?

Section 6 applies to inclined platform lifts where
installed {n or at a private residence for use by the mopil-
ity impaifed.

6.1 Run

6.1.1 (Clearances. Clearances betweenthe platform
and adjajcent surfaces shall be notless 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 landihgas measured vertically.

ays

6.1.2 |Pits and Ramps; “A pit, floor-mounted ramp,
or retracfable platformymounted ramp shall be pro-
vided. Floor-mounted ramps shall comply to the
requirements ofypara. 3.1.4.1. Retractable ramps shall
conform fo the tequirements of para. 6.6.6. Where a pit
is provided;,it'shall be protected as required by the

6.1.5 Electrical Equipment and Wiring

6.1.5.1  The installation of electrical equipment
and wiring shall conform to the requirements of ANSI/
NEFPA 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

2 . Platform guide railsshaltbe o
construction. Steel construction shall conform
requirements of para. 6.2.1.1. Metals othef, than
shall conform to the requirements of pafa. 6.2.1.2.
Guide-rail surfaces shall conform to-the"requireinents
of para. 6.2.1.3.

6.2.1.1 Requirements for Steel, Where Used. Rails,
brackets, fishplates, and raik¢lips shall be mafde of
open-hearth steel or its lequivalent having a tgnsile
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.). Bolts shall‘conform to ASTM A 307. Rivets|shall
conform to ASTM A 502.

6.2.1.2\ Requirements for Metals Other Than Steel.
Metals other than steel shall be permitted to be[used
provided the factor of safety is not less than, and the
deflections are not more than, the values specified in
section 6, and provided that cast iron is not used

6.2.1.3 Guide-Rail Surfaces. Guide-rail suffaces
used for guiding a platform or counterweight shall be
sufficiently smooth and true to operate properly| with
the guiding members. Those surfaces that the plafform
or counterweight safeties engage shall be smooth and
true within the tolerances required to ensure pfoper
safety application without excessive retardatipn or
excessive out-of-level platform conditions resulting.

6.2.2 Location. The top and bottom ends of| each
run of guide rails shall be so located in relation fo 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 stresse 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.

authority Frarvir 1329 J trischetton:

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

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

6 See section 3 for the requirements for this equipment installed
in locations other than in or at a private residence.
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6.2:3. 1 Guide Raits.—For steels conforming to the

requirements of para. 6.2.1, the stresses in a guide rail
or in the rail and its reinforcement, due to the horizontal
forces imposed on the rail during loading, unloading,
or running, calculated without impact, shall not exceed
100 MPa (15,000 psi) and the deflection shall not exceed
6 mm (0.25 in.).

Where steels of greater strength than those specified
in para. 6.2.1.1 are used, the stresses specified shall be
permitted to be increased proportionately based on the
ratio of the ultimate strengths.
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6.2.3.2 Brackets, Fastening, and Supports. The
guide-rail brackets, their fastenings and supports, such
as building beams and walls, shall be capable of resisting
the horizontal forces imposed with a total deflection at
the point of support not in excess of 3 mm (0.125 in.).

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

18.1-2008

6.3.1.4 Gearing having cast iron teeth shall not
be used on 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 ANSI/ASME B29.1.

6.3.1.6 Winding drums, traction sheaves, over-
head sheaves, and deflecting sheaves shall be of cast
iron or steel, of a pitch diameter of not less than 30 times

6J2: OTiNg: Upporting tra O gulde SeIrs O e SuUspe O opes—Where 8§ X 19
rails ghall be securely anchored to the stairs, floor sur-  steel rope or 7 X 19 steel aircraft cable is used) the pitch
face, |or sidewalls. diameter of drums and sheaves shall be(permfitted to be

reduced to 21 times the diameter of the ropd or cable.
6.3 Driving Means and Sheaves The rope grooves shall be machined:
The driving means shall be one of the following: 6.3.2 Hydraulic Driving Machines. Diredt-plunger
(a)| winding drum hydraulic driving machines, where used, shall conform
(b)| traction to the requirements of para: 8.1 except para. $.1.2.
(c)| roped sprocket Roped-hydraulic trachines shall confoym to the
(d)| chain sprocket requirements of para’™8.1, except for paras. 8[1.1, 8.1.3,
(e)| screw 8.1.4.3, and 8.1.4/7
® ra.ck and pinion . 6.3.3 Screw Machines. Screw machings, where
()| direct-plunger .hydrauhc used, shallconform to para. 8.2.
(h)| roped-hydraulic
(i) |lever hydraulic 6.3.4 Friction Machines. Friction machinfes, where
(j) |friction used, ‘shall conform to para. 8.3.
6.8.1 General Requirements 6.3.5 Location of Power Unit and Alignment and
Guarding of Sheaves and Sprockets. The ppwer unit
6.3.1.1  The factors of safety, based on the static shall be permitted to be mounted on the platform or
load |(the rated load plus the weight of the platform, placed at a remote location. If remotely lopated, all
ropeg, counterweights, etc.) to be used in the design of  intervening sheaves and sprockets shall be po placed
driving machines and sheaves shall be not.less'than 8 that the rope or chain travels in the proper alignment.
for sfeel, bronze, or other metals having an elongation  All sheaves and sprockets shall be enclosed or| guarded.
of at Jeast 14% in a length of 50 mm (2 in.) or 10 for cast . ) . . .
iron pr other metals having an elongation of less than ,6'3'6 .Ir.ld.lrect-Drlve Machmes. qu1rect— rive ma-
14% fn a length of 50 mm (2 in.). See section 8 for special chm.es, utilizing V-belt drives, tooth drive belt , or drive
requirements for particular drive Systems. chains, shall conform to the requirerhents . of
paras. 6.3.6.1, 6.3.6.2, and 6.3.6.3, except that thie require-
6.3.1.2  Set-screws ot threaded portions located ~ ments of para. 6.3.6.2 shall be permitted to bp omitted
in the shear plane of bol€s ‘and screws shall not be used  if a self-locking drive meeting the requirements of para.
to trgnsmit load. 6.4.2 is provided. If multiple belts or chains are provided,
Mg¢ans shall be provided to ensure that there is no  they shall be preloaded and matched for length in sets.
relat ve motion between rigidly joined components 6.3.6.1 General Requirements. Belt sef shall be
transpmitting doad. . ,
Where fleXible couplings are used to transmit load, §elected on the basis of the manufacturer’s rafed .break-
mear)s shall be provided to prevent disengagement of ing strength and a factor of safety Of. 10. Ghain and
the cbuBTing components in the event of failure or exces- sprQCket sets shal.l be selected on the basis of rgcommen-

sive motion in the flexible connection.

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

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

6.3.1.3  Friction gearing, clutch mechanisms, or
couplings shall not be used to connect a driving machine
drum or sheave to the main driving mechanism.
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Offset links in chain are not permitted.

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

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

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-

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
of particular drive systems.

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

matically|interrupt power to the machine and apply the
brake if gny 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 drjving machine so as to be fully effective if the
entire belt set or chain set should break.

6.4 Drivi

6.4.1| Driving machines, except hydraulic, shall
be equipped with electrically released spring-applied
brakes d‘lfectly attached to the driving means through
a continflous shaft, mechanical coupling, or toothed
gearing. A single ground or short circuit, a counter volt-
age or a njotor-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

g-Machine Brakes

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 fated load within 100 mm (4 in.) of down travel
after the power is removed is provided.

6.5 Suspension and Support Means
6.5.1

6.5.1.1 Suspension and suppert.means shall be

one of thp following:

(a) stedl or iron wire rope

(b) steql aircraft cable

(c) roller chain

(d) dirgct-plunger hy@raulic

(e) roppd-hydraulic

(f) rack and pirtion

(g) screw

(h) fridtion-machine guides and rollers

General Requirements

6.5.1:2~Steettapes or wetded Hnk chains shatt——6-6—Ptatforms

not be used as suspension means.

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

6.5.2 Factors of Safety. The suspension and support
means shall have a factor of safety of not less than 7
based on the tension in the rope, cable, chain, or forces
exerted on the hydraulic cylinder, screw drive, or rack
and pinion when raising the rated load. When the plat-
form and counterweight are suspended by steel ropes
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a chain on a driving sprocket shall be not less| than
140 deg.
6.5.4 Spare Rope Turns on Winding Drums. Al] wire

ropes of winding drum machines shall have nof less
than one full turn of the rope on the“drum whep the
platform or counterweight has reached its limit of possi-
ble overtravel.

6.5.5 Securing Suspension Ropes to Winding
Drums. The drum ends\of wire ropes shall be segured
by clamps on the inside of the drum of winding flrum
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.

6.5.7 Fastening of Rope Suspension Means to|Plat-
form. 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 rgcom-
mended by wire rope manufacturers. Clips of the U-bolt
type shall not be used. Tapered babbitted rope sqckets
and the method of babbitting shall conform tp the

requirements of para. 9.8.

6.5.8 Guarding. All moving suspension means shall
be guarded against accidental contact. Suspempsion
means that operate within a guide or track and travel
at the same speed and in the same direction &s the
platform shall be considered suitably guarded.

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

6.6.1.1 Securing of Enclosures. The enclosure
shall be securely fastened to the platform and so sup-
ported that it cannot loosen or become displaced in
ordinary service, on the application of the platform
safety, or on buffer engagement.
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The enclosure shall be so constructed that removable
portions cannot be dismantled from within the platform.

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

Panels attached to the enclosure for decorative or

6.6.5 Platform Truck and Guides. The platform shall
be securely anchored to a truck that supports it. The
truck shall be retained in a track or on a guide-rail
assembly.

6.6.6 Platform Guarding. A retractable metal guard
at least 150 mm (6 in.) high shall be provided on the
lower access end of the platform to prevent the wheel-
chair from rolling off that end of the platform. It shall
be automatically actuated or manually activated and

othepurposes shall mot be tunfastened from inside the
platfprm by the use of common tools or shall be permit-
ted t¢ be removed from inside the platform when perfo-
ratiofs, exceeding that which would reject a ball 12 mm
(0.5 in.) in diameter, in the enclosure used for panel
hangjing or support have permanent means to prevent
straight through passage beyond the running clearance.

6.6.1.2 Strength and Deflection of Enclosure
Walls. The enclosure walls shall be designed and
installed to withstand a force of 330 N (75 1bf) applied
horiZontally at any point on the walls of the enclosure
withgut permanent deformation nor cause the deflection
to exteed 25 mm (1 in.).

6.6.2 Floor Area. The inside net floor area shall not
excedd 1.1 m? (12 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.
to be
parag.

Glass shall be permitted
used on platforms subject to the requirements of
6.6.4.1 through 6.6.4.4.

6.6.4.1 It shall be installed and-guarded so as to
de adequate protection forspassengers in case the
panels break or are disledged.

prov
glass

6.6.4.2 It shall bessg mounted in the structure so
that fhe structure, including the glass in place, shall
withgtand the requited-lift tests without damage.

6.6.4.3 , Glass greater than 0.1 m* (1 ft%) in area
and abuttmg panels whose total area is greater than
0.1 m? (L£F) shall be laminated glass as defined by

ANS] Z97.1 or 16 CFR, Part 1201, Section 1201.2 or shall
be glass bonded to a nonpolymeric coating, sheeting, o
film backing having a physical integrity to hold the
fragments when the glass breaks and be tested and con-
form to the acceptance criteria for laminated glass as
specified in ANSI Z97.1 or 16 CFR, Part 1201,
Section 1201.4. The glass shall be marked as required
by ANSI Z97.1 or 16 CFR, Part 1201, Section 1201.5.

6.6.4.4 Markings as specified in ANSI Z97.1 shall
be on each separate piece of glass, and shall remain
visible after installation.
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shall remain in its elevated position until the platform
returns to the landing. It shall be operated by p positive
cam action or it shall be provided with@n'electgic contact
that will stop the movement of the platform within
150 mm (6 in.) of travel away fromythe lower Janding if
the guard has failed to rise te.its guarding p¢sition.

A retractable platform mounted ramp shall he permit-
ted to be used in lieu of theretractable platfofm guard.
Guards of at least 150ymm (6 in.) in height shall be
provided on the sides’of the platform not used for access.
Guards and ramps, in their guarding positjon, shall
withstand, without permanent deformation, p force of
550 N (125]kf) applied on any 100 mm (4 in.) bly 100 mm
(4 in.) area. This force shall not cause the height of the
ramp, at-any point in its length, to be less thap 150 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 rampj shall not
be greater than

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

(b) 11in 6 for heights up to 60 mm (2.5 in.)

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

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

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

6.6.7 Seats. A lift shall be permitted to belprovided
with a folding seat and seat belt to accommodate a
person not in a wheelchair.

6.6.8 Obstruction Devices. The entire undgrside and
the edges of the platform floor facing the upper and
lower landings shall be equipped with a devicg that will
stop the platform traveling within a distance pf 50 mm
(2 in.) or less if it is obstructed in its travel| in either
ireett i 'vice shall

not exceed 70 N (15 1bf).

6.7 Capacity, Load, and Speed

6.7.1 Limitations of Capacity, Load, and Speed. The
capacity shall be one person. The rated load shall be not
less than 200 kg (450 Ib) and not greater than 320 kg
(700 1b). The lift shall be capable of sustaining and low-
ering a load as specified in Fig. 9.7. The rated speed
measured along the incline shall not exceed 0.15 m/s
(30 ft/min).
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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 on the
device. Letters and numbers shall be not less than 6 mm
(0.25 in.) in height.

6.7.3 Data Plates. A data plate shall be provided by
the manufacturer and securely fastened in a conspicuous
place. The plate shall state the rated speed, rated load,
weight of platform, suspension or support means, date

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

6.8.1.5 The factors of safety shall be based upon
the maximum stresses developed in the parts during
the operation of the safety when stopping rated load

of manufpcture, and manufacturer’s name. Letters and
numeralgshall be not less than 6 mm (0.25 in.) in height.

6.8 Safeties and Governors

All plafforms shall be provided with a safety, except
for platflorms of direct-plunger hydraulic lifts or
self-lockihg drives utilizing a lead screw or other posi-
tive gearjng that will stop and hold the carriage with
rated loaf within 100 mm (4 in.) of down travel after
power is removed.

The safety shall be actuated by the action of a speed
governor|or by the breakage or slackening of the suspen-
sion 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/mip). Where actuation is by breakage or slacking
of the sugpension 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.]l. 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, 6.8.4, and 6:8.5.

 6.8.1
Safety P

- 6.8.1.1 Parts of safeties, excepf springs, safety-
rope drums, leading sheaves, dnd their supporting
brackets and safety-jaw gibs, shallhave a factor of safety
of not legs than 3%, based ‘on/the ultimate strength of
the matefial, and the materials used shall have an elon-
gation of|not less than 1% in a length of 50 mm (2 in.).
Forged, dast, or welded parts shall be stress relieved.

6.8.1.2 «Springs shall be permitted to be used
in the oppration of platform or counterweight safeties.
Where ugedf and where partially loaded prior to safety

Minimum Factors of Safety and, Stresses of
rts and Rope Connections

from governor tripping speed.

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

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

6.8.3 Means of Application. Safeties shall be applied
mechanically. Bleetric, hydraulic, or pneumatic dgvices
shall not be used to apply the safeties requirg¢d by
section 6;nor to hold such safeties in the retrpcted
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 fo the
center line 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.

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

6.9 Terminal Stopping Devices

6.9.1 Normal terminal stopping devices required
by para. 6.9.2 shall be permitted to use mechanjically
operated, magnetically operated, optical, or statiq type
switches. Final terminal stopping devices requir¢d by
para. 6.9.3 shall use only mechanically operated switches

operation, the loading on the spring shall not produce
a fiber stress exceeding one-half the elastic limit of the
material. During operation of the safety, the fiber stress
shall not exceed 85% of the elastic limit of the material.
Helical springs, where used, shall be in compression.

6.8.1.3 Safety-rope drums, leading sheaves, and
their supporting brackets and safety-jaw gibs, shall be
permitted to be made of cast iron and other metals
provided such parts have a factor of safety of not less
than 10.
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for determining platform position. Terminal stopping
devices that are located on the platform or in the runway
shall be of the enclosed type and securely mounted in
such a manner so that horizontal movement of the plat-
form shall not affect the operation of the device.

6.9.2 Upper and lower normal terminal stopping
devices operated by the platform shall be provided, and
shall be set to stop the platform within a tolerance of
12 mm (0.5 in.) of the upper and lower terminal landings
under rated loading to zero loading conditions.
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6.9.3 Upper and lower final terminal stopping
devices operated by the platform to remove power from
the motor and the brake shall be provided, except as
specified in para. 6.9.6. They shall be set to stop the
platform after it travels past the normal terminal stop-
ping 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

not more than 1 500 mm (60 in.) in length. A manually
reset emergency stop switch shall also be provided in
the control box.

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

6.10.2.3 Where the equipment operates on a
straight flight of stairs, and where the platform is within
sight during its entire travel, provisions shall be permit-

and prakeifar Ty Hofstir Tg TOpPEe DECTOIES stack—shattbe
pernfitted to be used as the lower final terminal stopping
devige.

6./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.

6.9.5 The final terminal stopping device shall not
control the same controller switches as the normal termi-
nal sfopping devices unless two or more separate and
independent switches are provided, two of which shall
be flosed 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
multjpole type. The control shall be so designed and
instal]led that a single ground or short circuit shall be
permtitted to allow either, but not prevent both, the not-
mal gnd final stopping device circuits from stoppingythe
platform.

6/9.6 Final terminal stopping deyices are not
required for direct-plunger hydraulic driving machines.
Lowd¢r final terminal stopping devicesyaré not required
where the limitations of the macliihe or runway limit
the ttavel of the platform (e.g., a platform at rest on the
bottgm terminal landing).

6.10| Operating Devices_and Control Equipment

6]10.1 Operation; “Operation of the chairlift from
the landings and (from the platform shall be controlled
by cantrol switehes at all stations, and shall be by means
of thle continuous-pressure type. Controls shall be
1 200 mnr (48 in.) maximum and 380 mm (15 in.) mini-
mun abeve the platform floor or facility floor or ground

ted to be made for the attendant to operate.the lift from
the top or bottom of the stairs.

6.10.3 Control and Operating Circuit'Requirements.
The design and installation of the-control and pperating
circuits shall conform to 'the requirements of
paras. 6.10.3.1 through 6.10.3.8.

6.10.3.1 Control.systems that depend on the
completion or maintehance of an electric cifcuit shall
not be used for interrtiption of the power and application
of the machine brake at terminal landings or fof stopping
the machine-when the safety applies.

6.10.3.2  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.

6.10.3.3  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 accidentql grounds
shall not permit the lift to start if this failuge renders
ineffective any electrical protective device.

6.10.4 Motor Reversal Protection. Where a non-
instantaneous reversible motor is used, a protpctive 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 powg¢r supply
shall be provided with means to prevent the dtarting of
the lift motor if the phase rotation is in the wr¢ng direc-
tion, or if there is a failure of any phase.

level -Operating devices stratt bedesigned so that bothr
the “UP” and “DOWN” circuits cannot be operated at
the same time.

6.10.2 Attendant Operation. Attendant operation
shall be permitted to be provided. Where provided, it
shall conform to the requirements of paras. 6.10.2.1
through 6.10.2.3.

6.10.2.1 The attendant shall operate the lift by
means of a continuous-pressure switch located on a con-
trol box on the free end of a detachable, flexible cord

45

This Plutcuﬁuu shattbeconsideredtobe PTO vided 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.

6.10.6 Electrical Equipment and Wiring

6.10.6.1  All electrical equipment and wiring
shall conform to the requirements of ANSI/NFPA 70.

6.10.6.2  Electrical equipment shall be certified
to the requirements of CAN/CSA B44.1/ASME A17.5.
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6.10.7 Slack-Rope and Slack-Chain Devices for Wind-
ing 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, which will remove power from the motor and

7 PRIVATE RESIDENCE INCLINED STAIRWAY
CHAIRLIFTS’

Section 7 applies to inclined stairway chairlifts where
installed in or at a private residence for use by the mobil-
ity impaired.

7.1 Runways

brake if t
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.

6.10.8) Emergency Stop Switch. An emergency stop
switch shall be provided in the platform and located
within reqch of the passenger whether sitting in a wheel-
chair or sjtting on the folding seat and located 1 200 mm
(48 in.) maximum and 380 mm (15 in.) minimum above
the platfqrm floor.

When ppened, this switch shall cause the electric
power td be removed from the lift driving-machine
motor and brake. Emergency stop switches shall be of
the mantally 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 positiyely 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. 6,10:2.

6.10.9 Release and Application of Driving-Machine
Brake. [Jriving-machine brakes shall not be ‘electrically
released lintil power has been applied-to-the driving-
machine motor. All power feed lines-te-the brake shall
be opendd, and the brake shall apply automatically
when any operating device in para. 6.10.1 or 6.10.2 is
in the stgp position and whemany electrical protective
device fujnctions.

1l . 1 1 1 143
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6.10.10 Manual Qperations. Means shall be pro-
vided to [permit autherized personnel from a position
outside the platforriy to raise or lower the platform man-
ually in the eventof power failure, unless standby (emer-
gency) ppwer-is provided.

7.1.1  The structure on which the equipment is
installed shall be capable of safely supporting the loads
iy J g (=]
imposed.
7.1.2  The installation of electrical equipment and

wiring shall conform to the requirémen{s of
ANSI/NFPA 70.

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

o the

7.2 Guide Rails and Tracks

The supporting tracks '0r guide rails shall be sequrely
anchored to the stair§)floor surface, or sidewall.
The factor of safety used in the design of the guide
rails and tracks“shall be not less than 5 based opn the
rated load.

7.3 Driving Means and Sheaves

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

(b) traction

(c) roped sprocket

(d) chain sprocket

(e) screw

(f) rack and pinion

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

(i) lever hydraulic

(j) friction

7.3.1 General Requirements

7.3.1.1  The factor of safety used in the desjgn of
the sprockets and sheaves shall be not less than 5 based
on the rated load. See section 8 for special requirements
of particular drive systems.

7.3.1.2  Driving-machine chains and sprgckets

shall be of steel and shall conform in design and djmen-
sions-to-therequirements—of ANSILLASME-B29.1-

6.11 Code Data Plate

A code data plate shall be provided that indicates the
A18.1 Standard to be used for inspections and tests. The
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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7.3.1.3 Winding drums, traction sheaves, over-
head sheaves, and deflecting sheaves used with suspen-
sion and compensating ropes shall be of metal and be
provided with finished grooves for ropes or shall be
permitted to be lined with nonmetallic groove material,
and shall have a pitch diameter of not less than 30 times
the diameter of the suspension ropes. Where 8 x 19

7 See section 4 for the requirements for this equipment installed
in locations other than in or at a private residence.
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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,
between the rope and the remaining sheave groove, to
safely stop and hold the chair with 125% of the rated
load.

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

7.3.6.2 Monitoring and Brake Location. Each belt
or chain in a set shall be continuously monitored by a
broken belt or chain device that shall function to auto-
matically interrupt power to the machine and apply the
brake if any belt or chain in the set breaks or becomes
excessively slack. The driving machine brake shall be

7]3.2 Hydraulic Driving Machines. Direct-plunger
hydrpulic driving machines, where used, shall conform
to the requirements of para. 8.1, except para. 8.1.2.

Roped-hydraulic machines shall conform to the
requirements of para. 8.1 except for paras. 8.1.1, 8.1.3,
8.1.4B, and 8.1.4.7.

7.
used,

3.3 Screw Machines. Screw machines, where
shall conform to para. 8.2.

7.
used

3.4 Friction Machines. Friction machines, where
shall conform to para. 8.3.

7{3.5 Location of Power Unit and Alignment and
Guargding 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
sheayes and sprockets shall be so placed that the rope
or chain travels in the proper alignment. All sheaves
and gprockets shall be enclosed or guarded.

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

7.
mach

.3.6.1 General-Requirements. Belt sets shall be
selected on the basis‘of the manufacturer’s rated break-
ing dqtrength and\a factor of safety of 10. Chain and

tion

located on the traction sheaves or drum assembly side
of the driving machines so as to be fully.effective if the
entire belt set or chain set should break:

7.3.6.3 Replacement of Belts-or Chains. [f one belt
or chain of a set is worn, stretched, or damalged so as
to require replacement, the entire set shall be|replaced.
Sprockets and toothed shéaves shall also be rgplaced if
worn.

7.4 Driving-Machine Brakes

7.4.1  A{driving-machine brake directly| attached
to the driving means through a continuojus shaft,
mechanical coupling, or toothed gearing of the electri-
cally, released spring applied type shall be provided,
except on lifts with hydraulic driving machirfes.

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 th¢ carriage
with the rated load within 100 mm (4 in.) of dgwn travel
after the power is removed is provided.

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

(e) roped-hydraulic

(f) rack and pinion

sprodket setsshall be selected on the basis of recommen- (g) screw
datigns setforth in the Supplementary Information sec- (h) friction machine guides and rollers
DfANSI/ASME B29.1, using a service factor of 2.
7.5.1.2 Steel tapes or welded link chhins shall

Offsettinks-in—~chainare-not-permitted—Sprockets—ina
chain drive set shall be assembled onto a common hub,
with teeth cut in-line after assembly to assure equal load
distribution on all chains. Tooth sheaves for a belt drive
shall be constructed in a manner to assure equal load
distribution on each belt in the set. Load determination
for both the belt and chain sets shall be based on the
maximum static loading on the carriage, which is the
full load on the chair at rest and at a position in the
runway that creates the greatest load, including either
the carriage or counterweight resting on its buffer.

not be used as suspension means. Where wire ropes are
used, the diameter shall be not less than 6 mm (0.25 in.).
Where aircraft cable is used, the diameter shall be not
less than 3 mm (0.125 in.).

7.5.2 Factors of Safety. The suspension and support
means shall have a factor of safety of not less than 7
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
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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.

7.5.3 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

7.8 Safeties and Governors

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 removed.

The safety shall be actuated by the action of a speed
governor or by the breakage or slackening of the suspen-

chains and qprnr‘kph must be rpp]ar‘pd

7.6 Chaifs and Seats

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

7.6.1 |Chair Truck and Guides. The chair shall be
securely anchored to a truck that supports it. The truck
shall be r¢strained in a track or on a guide-rail assembly.

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

7.6.3 [Footrest Obstruction Device. If the footrest is
located sp that it is within 150 mm (6 in.) of the step
nosing or|riser, a device shall be provided on the footrest
to stop thg 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 jedge of the footrest facing the upper landing
be more 1Jl:an 600 mm (24 in.) above the step or landing
as measured vertically.

7.7 Capdcity, Speed, and Angle of Inclination

7.7.1 Limitations of Capacity, Load,@nd Speed. The
capacity phall not exceed two persons! The rated load
shall be not less than 115 kg (25@ lb) for a one-seat lift
and not less than 180 kg (400.1b) for a two-seat lift. The
speed, as| measured along the, incline, shall not exceed
0.2 m/s @0 ft/min).

7.7.2 Limitation of Angle of Inclination. No lift shall
be installpd to operate on a greater incline than 45 deg
as measured on-the mean.

7.7.3 [Capacity Plate. A capacity plate stating the

sion or support means. Where actuation is by a gevérnor,
the safety shall be set at a maximum speed_6f'04 m/s
(75 ft/min). Where actuation is by breakage’or $lack-
ening of the suspension or support means, the gafety
shall be set without delay, and indepefident of the gpeed
governor, if provided.

Safety parts shall conform/to the requirements of
para. 7.8.1. Governor ropes, Whete provided, shall con-
form to the requirements ©f,para. 7.8.2.

The application and release of safeties shall corjform
to the requirements of\paras. 7.8.3, 7.8.4, and 7.8.%.

7.8.1 Minimum. Factors of Safety and Stresses of
Safety Parts and‘Rope Connections

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

7.8.1.2  Springs shall be permitted to be uged in
the operation of chair or counterweight safeties. Where
used, and where partially loaded prior to safety opera-
tion, the loading on the spring shall not produce 4 fiber
stress exceeding one-half the elastic limit of the material.
During operation of the safety, the fiber stress shalll 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 sheaveg, and
their supporting brackets and safety-jaw gibs shall be
permitted to be made of cast iron and other mpetals
provided such parts have a factor of safety of ngt less
than 10.

rated load in pounds shall be furnished by the manufac-
turer and fastened in a conspicuous place on the device.
Letters and numbers shall be not less than 6 mm (0.25 in.)
in height.

7.7.4 DataPlates. A data plate shall be provided by
the manufacturer and securely fastened in a conspicuous
place. It shall state the rated speed, rated load, suspen-
sion or support means, date of manufacture, and manu-
facturer’s name. Letters and numerals shall be not less
than 6 mm (0.25 in.) in height.
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7.8.1.4 Ropeused as a connection from the safety
to the governor rope, including rope wound on the
safety-rope drum, shall be not less than 3 mm (0.125 in.)
in 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.

7.8.1.5 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.
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7.8.1.6 Safety-rope leading-sheaves brackets and
other safety operating parts shall not be attached to or
supported by wood platform members.

7.8.2 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= i

7.8.3 Means of Application. Safeties shall be applied
mechanically. Electric, hydraulic, or pneumatic devices
shall not be used to apply the safeties required by
sectipn 7, nor to hold such safeties in the retracted
positjon.

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

7.B.5 Release. When chair safeties are applied, no
decrdase in tension in the governor rope nor motion of
the chair in the down direction shall release the safeties,
but quch safeties shall be permitted to be released by
the nhotion of the chair in the up direction.

7.9 Terminal Stopping Devices

7.8.1 Normal terminal stopping devices reqired
by phra. 7.9.2 shall be permitted to use mechanically
operated, magnetically operated, optical, or stdtic type

ining chair position.

Teyminal stopping devices thatare located on the chair
or inf the runway shall bé of the enclosed type and
secugely mounted in su¢h )a manner so that horizontal
mové¢ment of the chajt:shall not affect the operation of
the device.

7.9.2 Uppet and lower normal terminal stopping
devides opetatéd by the chair shall be provided, and
shall[be Get'‘to stop the chair at or near the upper and
lowet tetminal landings under rated loading to zero

brake if any hoisting rope becomes slack shall be permit-
ted to be used as the lower final terminal stopping
device.

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

9. The final terminal stopping device shall not
control the same controller switches as the norznal termi-
nal stopping devices unless two or moré.separate and
independent switches are provided, tWo-of which shall
be closed to complete the Ndriving{machine
motor-and-brake circuit in eitheer direction |of travel.
Where a two- or three-phase*alternating-current
driving-machine motor is/ised, these switchgs shall be
of the multipole type.

The control shall bé-sp' designed and installed that a
single ground or shoxt circuit shall be permittefl to allow
either, but not preyent both, the normal and final stop-
ping device circuits from stopping the chair.

7.9.6 O Final terminal stopping devices are not
requiredifor direct-plunger hydraulic driving fnachines.
Loweifinal terminal stopping devices are nof required
whére the limitations of the machine or runway limit
the travel of the chair (e.g., a carriage at rgst 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 py control
switches at all stations, and shall be by megns of the
continuous-pressure type. Controls shall be ] 220 mm
(48 in.) maximum and 380 mm (15 in.) minimpim above
the platform floor or facility floor or ground level.
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 irjstantane-
ously reversible motor is not used, a protective device
or circuit shall be provided to prevent the mptor from
continuing in the same direction if the reversing control
is actuated.

7.10.3 Electrical Equipment and Wiring
7.10.3.1  All electrical equipment and wiring

loading conditions.

7.9.3 Upper and lower final terminal stopping
devices operated by the chair to remove power from
the motor and the brake shall be provided, except as
specified in para. 7.9.6. They shall be set to stop the
chair after it travels past the normal terminal stopping
device and before striking an obstruction. A slack-rope
device equipped with a slack-rope switch of the enclosed
manually reset type that shall cause the electric power
to be removed from the driving machine motor and
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shall conform to the requirements of ANSI/NFPA 70.

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

legible. The height of the letters and figures shall be not
less than 3 mm (0.125 in.).

8 DRIVING MEANS

Section 8 contains requirements for specific types of
driving means where referenced by other sections of
this Standard.

7.10.5 Release and Application of Driving-Machine
Brake. ITJriving-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. 7.10.1 or 7.10.2 is in
the “STOP” position and when any electrical protective

device functions.

7.10.4 Control and Operating Circuits. The design
and instgllation of the control and operating circuits
shall conform to the requirements of paras. 7.10.6.1 and
7.10.6.2.

7.10,6.1 Control systems that depend on the
completipn or maintenance of an electric circuit shall
notbe usgd for interruption of the power and application
of the driying-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,
contactorp, or relays to break the circuit to stop the lift
at the terminal landing, they shall be of the restraimed
compression type.

7.10.7| Slack-Rope and Slack-Chain Devices for Wind-
ing Drum and Roller-Chain-Type Driving-Machines.

Winding |[drum driving machines with rope suspension
shall be provided with a slack-rope dévice 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
suspensign ropes slacken. Lifts with roller chain suspen-
sion meafs shall be provided with a slack-chain device,
which will remove power from the motor and brake if
the car is) obstrueted-in its descent and the suspension
means slackens This device is not required to be of the
manually] reseDtype if the chain sprockets are guarded
to prevent the chain from becoming disengaged from

8-t Hydrautic Driving-Means

8.1.1 Hydraulic Jack and Connections. Where multi-
ple hydraulic jacks are used, they shall be hiydraulfically
connected to form a single hydraulic system.

8.1.1.1 Direct-Acting Hydraulic"Lifts. The dfiving
member of the hydraulic jack shall be attached fo the
platform frame or platform flogf with fastenings ofjsuffi-
cient strength to support that'member with a facfor of
safety of not less than 41
The connection to thie hydraulic jack shall be capable
of withstanding, without damage, any forces resuilting
from a plungerétop as described in para. 8.1.5.2.
Any plungéror cylinder head connector or conngction
shall conferm to the requirements of paras. 8.[1.3.1,
8.1.3.4, and’8.1.6.

8.1.2 Roped-Hydraulic Lift

8.1.2.1 Roped-hydraulic lifts having less|
three hydraulic jacks shall be suspended with no
than two wire ropes per hydraulic jack. Where thi
more hydraulic jacks are utilized, one rope per jack
be permitted to be used. Should one hydrauliq jack
become disconnected, the remaining jacks shall be fapa-
ble of supporting the load without exceeding alloyvable
platform frame stresses or hydraulic jack stress.

than
fewer
ee or
shall

8.1.2.2 Where platforms are suspenddd by
hoisting ropes attached to the platform frame or fo the
overhead supporting beams by means of rope shatkles,
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 ¢f the
platform frame members with bolts, rivets, or welds so
located that the tensions in the hoisting ropes wifl not
develop direct tension in the bolts or rivets.
Where bolts and rivets are subjected to shearing

the sprockets.

7.11 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
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Stresses due to tension i the hoisting Topes, the total
shear shall not exceed 60 MPa (8,600 psi) of actual area
in the shear plane. The stresses in the welds due to
tensions in the hoisting ropes shall not exceed 55 MPa
(8,000 psi) on the throat area of the welds. Bolts made
of steel having greater strength than specified by
ASTM A 307 shall be permitted to be used and the maxi-
mum allowable stresses increased proportionally based
on the ratio of the ultimate strengths. Elongation shall
conform to the requirements of the corresponding ASTM
specification.
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