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ELEVATOR CODE
INTRODUCTION

The present Wisconsin Elevator Code is a partial revigion
of the 1944 Elevator Code. This revision has been adopted
by the Industrial Commission under authority of Sections
101.01 to 101.28, inclusive of the Statutes of Wisconsin, It
supplements the requirements of Section 101.06 to the
effect that “every employer and every owner of a place of
employment, or a public building, shall be subject to the
o'l‘ders contained in this code, for the construction, inspec-
tion, maintenance, and operation of elevators, dumbwaiters
agd moving stairways and their hoistways, and shall pro-
vide and use safety devices to safeguard the life, limb and
health of employes and frequenters in such places of
employment or public buildings.”

The original Elevator Code ag adopted by the Industrial
Commission, became effective February 20, 1913, In addi-
tion, other revised Elevator Codes have been adopted with
the effective dates as follows: January 10, 1918, April 20
1920, August 12, 19268; amended supplements August 24:

1927, and October 20, 1930; aund a complete vevision Sep-
tember 7, 1944,

This edition of the Elevator Code includes the repeal and
ame‘n.dments of various present requirements as well ag the
addition of new orders. These were adopted by the Indus-
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trial Commission on January 8, 1952, published in the offi-
cial state newspaper on January 25, 1952 and became effec-
tive on February 24, 1952,

This revision was aceomplished with the advice and
agsistance of the following advisory commitiee:

W. A. Rosenberg; F. Rosenberg Elevator Company,
Milwaukee, Chairman, .
L. W. Glueckstein: S. Heller Elevator Company, Mil-
waukee, '
Geo, M. Zeman; A. Kieckhefer Elevator Company, Mil-

watlkee, .
0. J. Doyle; Otis Elevator Company, Milwaukee,
Clarence Haeberle; City of Milwaukee, Elevator Inspec-
tion Department, Milwaukee, . .

Oscar 1. Schultz; Wisconsin Compensation Rating and
Inspection Bureau, Milwaukee, . . .
A, C. Eschweiler, Jr.; State Association of Wisconsin

Architeets, Milwaulee, .

Otto Butzloff: International Union of Elevator Con-
structors, Milwaukee, . ‘
Geo. A, Leysen ; Elevator Inspector, Industrial Commis-

gion of Wisconsin, Madison, .
C. B. Rasmussen; Elevator Inspector, Industrial Com-
mission of Wisconsin, Madison,

Administration

The Elevator Code is enforeed by the Industrial Comn:u's—
sion in cooperation with municipal and other local officials
who are required by law to enforce all orders of ?he 001}1-
migsion which are germane to their respective dutiles (WlS»
consin Statutes, -Section 101.28) and in .cooperatlon with
ingpectors and insurance companies, This Elevaltor Code
contains minimum standards and requirements wh.lch apply
to cities and the state generally, and no local ordinance or
code may be less stringent.

Appeal

Any person who considers any part of the Klevator Code,
or any official’s interpretation of the code to be unreason-

S, B

able, may appeal to the Commission 1o interpret, modify, or
suspend the same. {Wisconsin Statites, Sections 101.15 to
101.17).

Neter Blank forms fo: petition for mod

ifteation of an order may' be
secured from the Tndustrial Commission, B

Penalties for Violation of Code Requirements

Section 101.28, Penalty for violations. If any employer,
employe, owner, or other person shall violate any provisions
of sections 101.01 to 101.13, inclusive, of the statutes, or
shall do any aet prohibited in sections 101.01 to 101.29,
inclusive, or shall fail or refuse to perform any duty law-
fully enjoined, within the time prescribed by the Commis-
sion, for which no penalty has been specifically provided,
or shall fail, neglect or refuse to obey any lawful order given
or made by the Commission, or any judgment, or decree
made by any court in connection with the provisions of
sections 101.01 to 101.29, inclugive, for each such violation,
failure or refusal, such employer, employe, owner or other
person shall forfeit and pay into the state freasury a sum
not less than ten dollars nor more than one hundred dollars
for each such offense. It shall be the duty of all officers of
the state, the counties and municipalities, upon request of
the Industrial Commission, to enforce in their respective
departments, all lawful orders of the Industrial Commis-
sion, insofar as the same may be applicable and consistent
with the general duties of such officers,

Section 101.18, Per diem unit of violations, Fvery day
during which any person, persons, corporation or any officer,
agent or employe thereof, shall fail to observe and comply
with any order of the Commission or to perform any duty
enjoined by sections 101.01 to 101.29, inclusive, shall con-
stitute a separate and distinct violation of such order, or of
said sections as the case may be,
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PART I
DEFINITIONS

SECTION 1. DEFINITIONS,

Order 400.—Definitions, _
1, Approved: Means approved by the Industrial
Commission.

2, Annunciator, Elevator Car: An elevator ecar annunci-
ator ig an electrical device in the car which indieates the
landings at which buttons have been pressed.

3. Basement: A basement is a story, the fioor line of
which is below the grade at any entrance or exit, and the
ceiling of which is not more than 5 feet above such grgde
at any exit or entrance. The numbey of stories of a building
includes all stories except the basement,

Notet An elevator exit at the lowest landing cal.lnot be considered
as & required standard cxit or entrance to the building,

4. Buffer: A buffer is a device designed to absorb the
impact of the car or counterweight at the extreme lower
limitg of travel.

Capacity: See Contract Load.

5. Car, Elevator: An elevator car is the load carrying
unit including its platform, car frame, and enclosure, if any.

6. Car Door or Gate: A car door or gate is the door or
gate in or on the elevator car ordinarily used for entrance
and exit.

7. Car Gate, Collapsing: A collapsing gate is one that is
distorted in opening and closing.

8. Car Door or Gate Electric Contact: A car door or
gate electric contact is a device, the .1)111'1)0§e of which is to
open the control circuit or an auxiliary cireuit unless the
car door or gale is in the closed position and thus prevent

9

operation of the elevator by the aperating device in g
direction to move the car away fros the landing.

9. Car Enclosure: 'I'he car enclosuire or eab of an elevator
is the enclosure consisting of walls and the top or cover
built up on the platform,

10. Car Frame: A car frame (sling) is the supporting
frame to which the car platform, upper and lower sets of
guide shoes, and the hoisting cables, are usually attached.

11. Car Platform: The car platform is the structure, in—
cluding the floor of the car, which dirvectly supports the load.

12, Clearance, Bottom: Bottom clearance of the elevator
car is the vertical distance between any obstruction in the
pit, exclusive of the compensating device, buffers, and buffer
supports, and the lowest point on the understructure of the
elevator car exclusive of the safeties, car-frame channels,
and guide shoes, when the car floor is level with the lower
terminal landing. (See Overtravel, Bottom).

13. Clearance, Overhead: Overhead clearance of the ele-
vator car is the distance the car floor can travel ahove the
level of the upper terminal landing without any part of the
car or devices attached thereto coming in contact with the
overhead structure. (See Overtravel, Top).

Top clearance of the elevator counterweight is the short-
est vertical distance between any part of the counterweight
structure and the nearest part of the overhead structure
or any other obstruction when the car floor is level with
the lower terminal landing.

14. Contract Load: Contract load is the load specified in
the contract for the purchase of the elevator or in the
application for permit.

15. Contract Speed: Contract speed is the speed specified
in the purchase contract and in the application for permit
to be attained hy the elevator in the up direction with
contract load in the car,

16. Control: The control of an elevator is a system of
regulation by which the starting, stopping, direction of
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motion acceleration, speed and retardation of an elevator
are governed,

- 17, Cable Lock: A cable lock is a device installed and
maintained so that the operating cable can be locked at any
Janding.

18. Centering Rope: A centering rope is used in connec-
tion with hand cable contrel which, when pulled, will throw
the operating deviee to the stop position.

19, Door or Gate Device, Power Operated: A power oper-
ated door or gate device is a device or assemblage of devices,
the purpose of which is to open and/or close the hoistway
door and/or car door or gate by power other than by hand,
gravity, springs, or the movement of the car.

Doors: See Hoistway Doors and Gates .(Definition 33).

20. Dumbwaiter: A dumbwaiter is a hoisting and lower-
ing mechanism equipped with a car, which moves in guides
in a substantially vertical direction, the floor area of which
does not exceed 9 square feet, whose internal compartment
height does not exceed 4 feet, the capacity of which does
not exceed 500 pounds, and which is used exclusively for
carrying freight,

21. Dumbwaiter, Electric: An electric dumbwaiter is one
in which the motion of the car is obtained through an elec-
tric motor dirvectly applied to the dumbwaiter machinery.

22, Elevator: An elevator is an elevating and lowering
device, other than a dumbwaiter, provided with a car which
moves in guides in a substantially vertical direction and is
designed or used to earry persons or materials,

(a) Elevator, Passenger: A passenger elevator is an
elevator used chiefly for carrying persons.

() Elevator, Freight: A freight elevalor is an ele-
vator used chiefly for earrying materials,

(¢) Elevator, Hand: A hand elevator is an elevator
that is operated by manual power only.

(d) Elevator, Power: A power elevator is an elevatoy
in whieh the motion of the car is oblained through the
application of energy other than by hand or gravity.,

— i1 —

‘ (e) Elevator, Pllectric: An electrie elevator is one in
which th.e notion of the car is obtuined through an electric
motor directly applird to the elevator machinery,

(f) .EIevator, Ed!ectro-hydrauiic: An electro-hydraulic
clevator is one in which the lifting of the ear is obtained

b‘y means of an electric motor driven pump, which pumps
directly into the cylinder.

() E]gvatfn', Carriage: A carriage type elevator is an
elevator which is supported by cables attached to the plat-
form at four or more points in such a manner that the

supporting cables are relied upon to maintain the platform
substantially level,

' {(h) Elevator, Sidewalk: A sidewalk elevator is a
f}'eight ele}fator, the hatch opening of which is loeated
either partially or wholly outside the building, and which

has no opening into the building at its upper terminal
landing.

(i) Elevator, Hydraulic: A hydraulic elevator is an

elevator in which the motion of the car is obtained from
liquid under pressure.

(.j ) Elevator, Plunger: A plunger elevator is a hy-
draulic elevator having a ram or plunger directly attached
to the under side of the car platform.

'23. Elevator, Existing Installations: Existing installa-
tions or e.levators include all those elevators or parts of
clevators installed before the effective date of this code.

24. Elevator, Dumbwaiter, New Installations: By new

!nstallatlons or elevator or dumbwaiter hereafter installed,
1s meant:

(a) Every elevator or dumbwaiter for which the
contract was let after the effective date of this code,

(b} Every elevator or dumbwaiter which, after the
effective date of this code, is moved to a new location.

' (¢) Any complete part of an existing installation
which- is materially altered or replaced with new after the
effective date of this code.

(d) Every elevator that is changed from freight.to
passenger service, or from passenger to freight service, or
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from hand to power and every hand dumbwaifer changed
to power, after the effective date of this code.
(e) Every elevator hoistway which is enlarged or the

travel extended,

Note: Ordinary repairs necessary to malnialn elevators in safe condi-
tion are not consldered material alterations.

25, Moving Stairway: A moving stairway is a moving,
inclined stairway, or runway, used for raising or lowering
persons,

26, Emergency'Release: An emergency 1'elease is a de-
vice, the purpose of which is fo make moperat'we door ot
gate electric contacts or door ‘interlocks in case of
emergency.

27. Emergency Stop Switch: An emergency stop switeh
(safety switch) is a device in the car used to cut off the
power from the elevator machine independently of the

. operating devices,

28, Fire-Resistive Wall Construction: Refer to Building
Code Order 51056.

Other materials, assemblies and thicknesses of neee_ss&-lry
strength and durability for the use intended, and which
have successfully performed under tests made by a recog-
nized laboratory in accordance with the requiren_lents of
the “Standard Specifications for Fire Tests of Building Qon—
struction and Materials” (C19-33) of the Amerjc.an Soc_lety
for Testing Materials, shall be accepted for specific 1';3§t11'1gs
in addition to fhose presecribed in Order 5105 of the Building
Code.

The wired glass in any hoistway enclosure shall have no
pane less than 14 inch thick nor greater than 720 square
inches and not more than 54 inches vertical and 48 inches
horizontal dimension,

29, Fire Doors: See IHoistway Door or Gate, Definition 33.
(Class B and C Type Doors.

W s ' B f Inspected Matertals is
nhlf:ilx::f:h?;hirg:\‘d‘f]i: Il'i‘iiclssIrlis‘i?gf:::n]lt;ﬁhllgi‘ss?l?rnau ;nd Fire Insurance
Companies.

30. Full-Automatic Door or Gate: A fuli-au.tom-&tic door
or gate is a vertically-moving door or gate which is opened
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directly by the mofion of the elevalor car approaching any
landing and closed Iy gravity as the car leaves any landing.

Hand Elevator: Sce Definition 22(c).

81. Hoistway: A hoistway is any shaftway, hatchway,
well hole, or other vertical opening or space in which an
elevator or dumbwaiter ig designed to operste,

32. Hoistway Eﬂclo.sure: A hoistway enclosure is any
structure which separates the hoistway, either wholly or in

part, from the floors or landings through which the hoist-
way extends, :

33. Hoistway Door or Gate: Door. A hoistway landing
door is one which completely fills the door opening giving
access to the elevator car at any landing and is of solid
construction, with or without vision panels, regarvdless of
design or method of operation.

Gate. A hoistway landing gate is one which gives access
to the elevator car at any landing and consists of slats, bars,
spindles, wire screen or expanded metal, regardless of the
method of operation. See Orders 437 and 438.

(a} Hoistway Door or Gate Electric Contact: A hoist-
way door or gate electric contact is a device, the purpose
of which is to open the control cireuit or an auxiliary cir-
cuit, unless the hoistway door or gate at which the car is
standing iz in the closed position, and thus prevent opera-

tion of the elevator in a direction to move the car away
from the landing.

(1) Door Unit System is a contact system which
meets the requirements of the contact definition above,
but does not require all the hoistway doors to be closed.

(2) Hoistway Unit System is a contact system which

meets the requirements of the contact definition ahove,
and also requives that all hoistway doors are closed,

(b) Hoistway Bi-Parting Door or Gate: A bi-parting
door or gate is a vertjeal slide, horizontal slide, or swing
door or gate consisting of two or more sections so arranged
that the sections, or pairs of sections, open away from each

other, and so interconnected that both sections operate
simultaneously,
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(¢} Hoistway Full Automatic Door or Gate: A full
automatic door or gate is a vertically moving door or gate
which is opened directly by the motion of the elevator car
approaching any landing and closed by gravity as the car
leaves any landing,

(d) Hoistway Semi-Automatic Door or Gate: A semi-
automatic door or gate is a door or gate which is opened
manually, and which closes automatically as the car leaves
the landing. '

(e) Hoistway Manually Operated Door or Gate: A
manually operated door or gate is a door or gate which is
opened and closed by hand.

(f) Hoistway Power Operated Door or Gate: A power
operated door or gate is one which i3 opened and closed by
power other than by hand, gravity, springs, or the move-
ment of the car,

' {z) Hoistway Power-Opened Self-Closing Door or Gate:
A power-opened, self-closing door or gate is a door or gate
which is opened by power other than by hand, gravity,
springs, or the movement of the car, and when released by
the operator is closed by energy stored during the opening
operation,

(h) Hoistway Power Operated Door or Gate, Auto-

matically Opened: A power operated door or gate, auto-
matically opened, is a door or gate which is opened by power
other than by hand, gravity, springs, or the movement of
the car, the opening of the door heing initiated by the
arrival of the car at or near the landing. The closing of
such door or gate may be under the control of the elevator
operator or may be automatie.

(i) Hoistway Power Operated Door or Gate, Manually
Controlied: A power operated door or gate, manually con-
trolled, is a door or gate which is opened and closed by
power other than by hand, gravity, springs, or the move-
ment of the car, the door movement in each direction being
controlled by the elevator operator.

— 15

(i) Hoistway, Telescoping Gate: A telescoping door or

gz}tn is a .door or gate in which the sections slip together
without distortion of the section.

(k) Hoistway Door, Fire-Resisijve: See Definition 29,
34. Hoistway Door or Gate Interl
t'reight Elevators:
1. Existing Installations.

(a) Mechanical Interlock, A mechanical interlock foy

a hmsltway landing door or gate is a device, the purposes
of which are;

ock, Passenger and

(1). To prevent the normal operation of the slevator
rr.lachme unless the hoistway landing door or gate oppo-
site which the car is standing is latehed within 4 inches
of the fully closed position, and

(2) To prevent the opening of a hoistway landing
door or gate from the landing side, except by special
apparatus unless the car is at the landing.

_(b) Elecetro-Mechanical Interlock, An electro-mechani-
cal interlock for a hoistway landing door or gate is a com-

bmat19n of electrical and mechanieal deviees, the purposes
of which are:

(1) To prevgnt the operation of the elevator machine
by the operating device in a direction to move the car
away from the landing unless all hoistway landing

doors or gates are latched within 4 inches of the fully
closed position; and

(2) To prevent the opening of a hoistway landing
door or gate from the landing side except by means of
a key or other special apparatus.

2. New Installations.

'(a) Hoi.stway Door Interlock. A hoistway door inter-
lock is a device, the purposes of which are:

(1) To prevent the operation of the elevator machine
by the operating device in a direction to move the car
away from the landing unless the hoistway door at
that landing at which the car ig stopping or is at rest
is locked in the closed position.
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(2) To prevent the opening of the hoistway door
from the landing side except by special key, uniess the
car is at rest within the landing zone, or is coasting
through the landing zone, with its operating device in
the stop position.

(b) Door Unit System is an interlock system which
meets the requirements of the interlock definition ahove,
but does not require all the hoistway doors to be locked in
the .closed‘. position.

, (¢) Hoistway Unit.System is an intertock system
which, in addition to fulfilling the requirements given under

the definition of interlock, will also prevent the operation

of the car by the operating device unless all hoistway doors
are locked in the closed position,

Notes The *“closed position” for hoistway landing doors or gates for
varlous types of elevators is apecifled under Orders 4331, 432 and 437.

35. Landing Zone: The car is considered within the mean-
ing of this Code, as being within the landing zone when
the car floor is not more than 18 inches above or below
the landing.

36. Leveling Device, Car: A car leveling device is any
mechanism or control which will move the car wi.hin a
timited zone toward, and stop the car at, the landing.

37. Operating Device: The operating device is the car
switch, push button, rope, wheel, lever, treadles, ete,
employed fo enable the operator to actuate the controller.

28, Overtravel, Bottom: Bottom overiravel of the ele-
vator car is the distance the car floor can travel below the
level of the lower terminal landing until the weight of the
fully loaded car’ rests on the buffers, and includes the
resulting buffer compression.

Bottom overtravel of the counterweight is the distance
the counterweight can travel below its position when the
car platform is level with the upper terminal landing until
the Tull weight of the counterweight rests on the buffers,
and includes the vesuiting butfer compression.

a0, Qvertravel, Top: Top overtravel of the elevator car
is the distance provided for the car floor fo travel above the
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level of the upper terminal landing until the car ig stopped
by the normal terminal stopping device,

- 40. Automatic Opevations Automantic operation is opera-
tion I_)y means of buitons or switches at the landings, with
or w1.thout buttons or switches in the car, the momentary
pressing of which will cause the car to start and auto-

matically stop at the landing corresponding to the button
pressed.

41, Non-Selective Collective Auntomatic Operation: Non-
Sfa}ective collective automatic operation is automatic opera-
tion by means of one button in the car for each landing
level served and one button at each landing, wherein all
stops registered by the momentary pressure of landing or
car buttons are made irrespective of the number of buttons
prfassed or of the sequence in which the buttons are pressed.
With this type of operation the car stops at all landings for
which buttons have been pressed, making the stops in the
order in which the landings are reached after the buttons
have been pressed but irrespective of its direction of travel.

42. Selective Collective Automatic Operation: Selective
collective automatic operation is automatic operation by
means of one button in the car for each landing level served
and by “Up” and “Down” buttons at the landings, wherein
all stops registered by the momentary pressure of the car
buttons are made as defined under non-selective collective
automatic operation, but wherein the stops registered by
fahe momentary pressure of the landing bultons are mad‘e
in the order in which the landings are reached in each
direction of travel after the buttons have been pressed
With this type of operation, all “Up” landing ecalls ar(;
answered when the car is travelling in the “Up” direction
and all “Down” landing ealls are answered when the car .is
travelling in the “Down” direction, except in the case of
the uppermost or lowermost calls, which are answered as
soon as they are reached, hrrespective of the direction of
travel of the car.

43. Single Automatie Operation: Single automatic opera-
tion is automatic operation by means of one button in the
car for each landing level served and one bulton at each
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landing, so arranged that if any car or landing hutton has
been pressed the pressure of any other car or landing opor-
ating button will have no-effect on the operation of the car
until the response to the first button has been completed,

44. Car-Switch Operation: Car-switch operation is opera-
tion wherein the movement of the car is directly and solely

under the control of the operator by means of a switeh in
the car, '

45. Car-Switch Automatic Floor-Stop Operation: Car-
switch automatie floor-stop operation is operation in which
the stop is initiated by the operator from within the car
with a definite reference to the landing at which it is de-
sired to stop, after which the slowing down and stopping of
the elevator is automatically effected.

46. Continuous-Pressure Operation: Continuous-pressure -

operation is operation by means of push buttons or switches
in the car and at landings, any one of which may be used
to control the movement of the car so long as the button
or switch is manually held in the operating position.

47, Dual Operation: Dual operation is a system of opera-
tion whereby the elevator controller is arranged for either
automatic operation by means of landing and car buttons
or switches, or for manual operation by an operator in the
car, who may either use a car switeh or the buttons pro-
vided in the car. When operated by an operator, upon the
throwing of a suitable switch or switches, the car can no
longer be started by the landing buttons, which buttons
may, however, be used to signal the operator that the car
is desired at certain landings.

48. Pre-register Operation: Pre-register operation is
operation in which signals to stop are registered in advance
by buttons in the car and at the landings. At the proper
point in the car travel the operator in the car is notified by
a signal, visual, audible, or otherwise, to initiate the stop,
after which the landing stop is automatie.

49, Signal Operation: Signal opervation is operation by
means of single buttons or switches (or both) in the car,
and up or down direction buttons (or both) at the landings,
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by which predetermined landing stops may he set up or
registered for an -ievator or for a group of elevators. The
stops set up by th- momentary pressure of the car buttons
are made automaiically in succession as the car reaches
those landings, irrespective of its direction of travel or the
sequence in which the buttons are pressed. The stops set
up by the momentary pressure of the up and down buttons
at the landing are made automatically by the first available
car in the group approaching the landing in the correspond-
ing direction, irrespective of the sequence in which the
buttons are pressed, - .

With this type of operation the car can be started only
by means of a starting switch or button in the car.

50. Potential Switch, Elevator: An elevator potential
switch is a switch which disconnects the power from the
elevator apparatus when the supply voltage fails or de-

‘creases below a definite value and which is usually opened

by various electrical safety devices. These switches are of
the magnetic type.

51. Safety, Car or Counterweight: A car or counterweight
safety is a mechanical device attached to the car or counter-
weight frame to stop and hold the ear or counferweight in

case of predetermined overspeed, free fall, or slackening
of the cables.

52. Slack-Cable Switch, Elevator: An elevator slack-cable
switch is a device for automatically cutting off the power
in case the hoisting cables become slack.
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PART 1T
SCOPE OFF THE ELEVATOR CODE .

SECTION I, SCOPE OF THE LLEVATOR CODE.

Order 401.—General Scope,

The requirements of this code shall apply to all elevator,
dumbwaiter and escalator installations in publie buildings
and places of employment as defined by the statutes, The
requirements apply to both existing installations and those
hereafter installed unless otherwise gpecified,

Order 402, — Renewing of Blevators, Dumbwaiters and
Moving ‘Stairways.

Where the part or parts of equipment of an elevator,
dumbwaiter or moving stairway are impaired through ordi-
nary wear, damage or deterioration by fire or other causes,
to less than 50 per cent of the original condition, the
equipment shall be repaived or rebuilt in conformance with
the requirements for new installations.

Order 443.~—~Exemptions,

This ecode does not apply to belt, bucket, scoop, roller, or

similay inelined ov vertical freight conveyors, portable tier-
ing or piling machines when not passing through a floor
unless serving more than the floor on which the portable
tiering or piling machine is located, skip hoists, man hoists,
mine hoists, Iumber lifts, wharf ramps or apparatus in
kindred classes, amusement devices, stage curtain hoists or
lift bridges, nor to elevators used only for handling building
material during the period of building construction and
elevators with a travel less than 56 inches.

Nelde A TMor regulations relative 1o the use of elevators, hoiats,
derrieks and gimilar equipment during the period of vonstruction aof
w building or any other siructure, see Orders 3520 lo 3638, inciugive,
nf the General Orders on Safely [n Construction issued by the Industrial
Commission,

Nole B: IFor pman 1O requirements, See General Orders on Safely.
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PART IIT

PLANS, INSPECTIONS AND TESTS

SECTION 1. PLANS,

Ovder 404.—Plans. New Insfallations.

Before starting work on any new installation of an ele-
vator, power dumbwaiter or moving stairway three copies
of the plans shall be submitted to the Industrial Commis-
sion for approval, with two copies of application, properly
filled out, on blank forms furnished by the Commission.

The plans for power elévators shall give the total weight
of the complete car, and the total weight of counterweight.

This order shall not apply in cities where elevator pex-
Inits are issued by the city in a manner approved by the
Industrial Commission. Every elevator manufacturer who
furnishes an elevator, power dumbwaiter or moving stair-
way to be installed by the owner, or an agent of the owner,
shall submit plans and file an application in compliance with
this order,

Note A: Plans should include (1) sectional plan of car and hoistway;
(2) sectiongl elevation of hoistway, penthouse (showing machinery)
and pit; {3) plan of machine and supports showing details of materials,
size of beams, ete. If the hoistway has more than one entrance on any
floor, all entrances ahould he elearly shown.

Note B: The elevator manufacturer and the architect should coopetrate
In preparving plans to avoeld diserepaney in design,

SECTION 11, INSPECTIONS.

Ovder 405.—Inspection by Insurance Companies.
The Industrial Commission will accept inspections of in-
sured elevators, dumbwaiters and moving stairways by

inspectors of insurance companies on the following condi-
fions:

(1) Each installation shall be inspected semi-annu-
ally, as near as may be, except that in public buildings
and places of employment outside the City of Milwau-
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kee which are covered by compensation insurance
policies only, an inspection shall be made at least
annually.

(2) A detailed report of each inspection shall be filed
with the Commission within 14 days after inspection
on a printed form approved by the Commission. Such
report shall show all respects in whieh the installation
fails to comply with the code requirements. If there
are any speeial conditions which in the inspector's
opinion would require modification of any general order,
the facts shall be fully stated in the report, with the
inspector’s recommendation,

(8) A certificate of inspection on a form approved
by the Commission shall be posted by the insurance
company in a conspicuous place in the elevator car,
dumbwaiter cage, or moving stairway, as the case may
be, and shall show the date of inspection, name of in-
surance company, name of ingpector, safe carrying
capacity (see Order 452), and, in the case of an ele-
vator, whether steel cables are required (see Order
441},

(4) The insurance company shall use all reasonable
diligence to secure compliance with the Commission’s
orders. If unsuccessful, it shall so report to the Com-
mission, If it then becomes necessary for the Commis-
sion to make an inspection, the statutory fee of two
dollars for each elevator inspected will be charged (see
Order 407).

{(5) The competency of each elevator inspector shall
be certified by each insurance company to the Commis-
sion in writing prior to making inspections, and inspec-
tions will be approved by the Commission only after
receipt of acceptable evidence of competency or after
a satisfactory examination hasg been passed.

Oxder 406.—Inspection by Cities,

In any city which provides a competent inspector, the
Industrial Commission will accept inspections by such city,
provided the conditions of pavagraphs (1), (3), (4) and

99

‘('..)), Orvder 405, are complied wilh, substituting “city” for
msurance compuny”,

Order 407.—Inspection Fees,

‘A charge of two dollars (Sec. 101.10, subsection 12, Re-
vised Statutes) will be made by the Industrial Commission
fqr each inspection of each elevator except that no charge
W}ll be made for the inspection of any new installation made
within six months following its completion, provided that
n?tiﬁcation of the completion of such new installation is
given the Industrial Commission prior to the time of placing
the installation into regular service.

Note Ar The elevator constructor or representative of the elevator

company should be present at the time ¥
pompany, a new installation is first

}Nute Bi A responsible and competent mechanic should zceompany
the elevator inspector while a periodic inspection is heing m

SECTION III. TESTS.

ade,

Orvder 408.—Tests and Inspections, New Installations,

A contract Ic?ad test shall be made of every elevator and
power dumbwaiter before being placed into regular service.

Every new installation shall be inspected and tested by a
representative of the Industrial Commission to determine
whether or not it complies with the requirements of this
code before the elevator is placed in service,

The .elevator company or party installing the elevator
shall give the Industrial Commission reasonable notice in
adv:.mce of the time when such installation will he ready
for inspection. L

For test of safety device see Order 464,

TFor test of moving stairways see Order 499,
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PART IV. _
GENERAL REQUIREMENTS

SrCTIoN 1. HOISTWAY CONSTRUCTION.

Order 410.—Hoistway Enclosures, New Installations.

FACTORY AND MERCANTILE BUILDINGS

(a) The hoistway of every passenger or freight ele-
vator or dumbwaiter hereafter installed in buildings of two
stories or lesg in height, shall have enclosures that comply
with the requirements of Order 412, or better.

‘Noter In ail fre-reststive and mill constructed bulldings the hoistway
shall not be less than two-hour fire-resistive construction, as indicaled
in Order 410(b)(1). :

(h) The hoistway of every passenger or freight ele-
vator or dumbwaiter hereafter installed in buildings three
stories or more in height shall consist of not less than one-
hour fire-resistive construction, and outlined as follows:

Note 1: In all fire-resistive and mill constructed huildings the hois(-
way shull vot be jess than two-hour fire-reststive construction, as indi-
cated in Order 410(b)(1).

Note 2: See Orvders 5520 and 5712-2 of (he Building Code for specinl
reguirements of fire-reslslive construction throughout regardless of
Lravel In theaters, assembly hulls, hotels, hospitals, apartment buildings
wnd pluces of detention.

Frame

Constructed

Buildings

See Order 412

See Order 412

See Order 412
Construction
Construetion
Construction

Ordinary
Constrocted

Buildings
Construction
Construction

1 hr. Fire-Resistive | 1 hr. Fire-Resistive
Construction

See Order 412
See Order 412

Mill

Constructed
Buildings

Construction
Construction
2 hr. Fire-Resistive ; 1hr. Fire-Resistive | 1hr. Fire-Sesistive
Construetion
Construction
Construction

2 hr. Fire-Resistive | See Order 412
Construction

Fire-
Resistive
Buildings

Construction
Construction
Construetion
Construction
Construction

Construction
2 hr. Fire-Resistive | 2 hr. Fire-Resistive | 1 hr. Fire-Resistive | 1 hr. Fire-Resistive

2 hr. Fire-Resistive | 2 hr. Fire-Resistive
2 hr. Fire-Resistive | 2 hr. Fire-Resistive
2 hr. Fire-Resistive | 2 hr. Fire-Resistive

2 hr. Fire-Resistive
2 hr. Fire-Resistive

Hoistway
Landings

Note: Bee Definition 28 or 1, 2, I, and 4 hour fire-resistive construction,

Basemer;t to second_____
First to third_ _ ________
Basement to third______
First to fourth. ________

Basement to first_______
First to second_________
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(2) The type of hoistway enclosure whether extend-
ing the full height of the building or net shall be gov-
erned hy the height of the building and not by the
height of the hoistway.

(3) Every hoistway enclosure with no less than two-
hour fire-vesistive construction shall extend to the roof
or ceiling above hoistway.

(e) Where a one-hour fire-resistive constructed hoist-
way is required, all hoistway landing openings shall be pro-
vided with approved Class (C) doors or equal except that
wood doors of solid flush type 134, inches thick may be used.

(d) Where a two-hour fire-resistive constructed hoist-
way is required, all hoistway landing openings shall be pro-
vided with approved Class (B) doors or equal or approved
fire shutters,

(e) Where hoistway doors are required and installed,
all door openings and passageways shall be clear and unob-
structed at all times.

(f) All doors or shutters where required to protect the
hoistway landing openings shall be self-closing, or equipped
to close automatically in case of fire or equipped with a
device requiring the doors to be closed before the car can
be moved from the landings,

{g) Fire-resistive doors have no time resistance rating
established by governmental agencies. It will be the policy
of the Industrial Commission to approve, subject to the pro-
visions of this order, any door given a rating by the Under-
writers’ Laboratories in their “List of TFire Protection
Equipment and Materials”, listed as Class A, B, C, D and E
having varying degrees of resistance, and suitable for
various locations,

See definition 29,

For hoistway entrance protection see Orders 431, 432, 437
and 4388,

Doors and windows in outside'walls of elevator hoistways
need not be fireproof except in cases where five doors are
required by the State Building Code,

QT

{(h) Every window in such a hoistway enclosure except

in ontside wall shail be of wired #lass and metal frames
and s=ash,

See definition 28,

Order 412.—Guarding Hoistway of Elevators, New and
Existing Installations.

(a) The hoistway of every passenger or freight eleva-
tor or dumbwaiter where the travel does not exceed two

stories shall be guarded with not less than the following
requirements: A ‘ '

1. Lxisting Installations.

(a) The hoistway of every existing passenger or
freight elevator or dumbwaiter, where a fire-resistive -
enclosure is not required and is not provided, shall be
enclosed with guards not less than 6 feet in height
above each floor. :

If the guards are made of wood they shall be solid.
If the guards are made of metal they shall be the
equivalent in strength, rigidity and protection of wire
sereen of not less than No. 10 U, 8. Standard Gauge
with mesh not greater than 1 inch measured along the
wires from center to center at points where they cross.

(b) Where a hand cable is operated through the hoist-
way enclosure, a slot not more than 5 inches wide by not
more than 3 feet long with the hottom 30 inches from the
floor may be cut in the enclosure. This slot or opening shall
he protected with an approved fire shutter, which will he
self-closing or which will close automatically in case of fire.

2, New Installmtz‘ons~Existing Buildings.

{a) The hoistway of every bassenger or freight ele-
vator or dumbwaiter hereafter installed in an existing
building two stories or less in height where a fire-
resistive enclosure is not required and is not provided
and the building is of ordinary or wood construction,
shall be enclosed with guards not less than 6 feet in
height above each floor,

If the guards are made of wood they shall he solid,
If the guards are made of metal they shall be the
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equivalent in strength, rigidity and protection of wire
screen of not less than No. 10 U. S. Standard Gauge
with mesh not greater than 1 inch measured along the
wires from center to center at points where they cross.

Exceptions: (1) Hand elevators. On the side on which
the puil rope is located, the enclosure may be
arranged so as to permit free operation of the
pull rope. :

(2) Where material is stored near a hoistway
enclosure, the enclosure shall extend from floor to
eeiling, ' ‘

(b) In every elevator installation where the ceiling
height is more than 12 feet, the space between the top of
the entrance opening and ceiling shall be enclosed with
vertical wood or metal bars spaced not more than 2 inchesg
apart or with wire screen of not less than No, 13 U. S.
gauge and mesh not larger than 2 inches. This enclosure
ghall be in a plane not more than 7 inches from the edge of
the car, except that in existing installations, 8 inches will
‘be permitted.

(¢) On every hand elevator operating in a hoistway
outside of a building and which is enclosed only at the
ground floor, the hoistway over the outside landing entrance
shall be enclosed solid the entire length of the hoistway,
not more than 7 inches from the edge of the car. (See
Order 436 (h).)

Order 413.—Combined Stairways and Elevator Hoistway
Enclosures, New and Existing Installations.

An elevator or dumbwaiter hoistway which is placed in a
fire-registive stair enclosure need not have an additional
fire-resistive enclosure, but the elevator hoistway shall be
guarded to a height of not less than 6 feet ahove each floor,
and every stairway in the manner described in Order
412-(a), except that incombustible material shall be used
throughout,

Order 414.—Guards For Outside Windows in Hoistways.
New and Existing Installations.

(a) Every outside window in an elevator hoistway shall
he guarded on the outside as outlined in the following items:
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Height
(1) Up to and including the fourth floor.

(2) Where Lhe wind_ow sill is not more than 15 feet
above an adjoining roof.

(3) Up to and including the seventh floor on ele-
vators hereafter installed in cities where the fire
departments use aerial ladders.

Material

(4) Metal bars not less than 14 inch in diameter or

equivalent and spaced not more than 10 inches center
to center, or

() Wire screen of wire not less than L4 inch in
diameter with mesh not greater than 3 inches, meas-
ured along the wire from center to center of wires at
points where they cross. If any such sereen is hinged
the fastening shall be on the inside.

Exception: Grain Elevators.

Note: I"lat bars not less than 1 ineh wide by ¥ inch thick, with the

ends securely anchored, will be considered the equivalent of 15

15 inch
diameter rods,

(b) Where an open side of an elevator car passes a
window in a wall of a hoistway and an approved car gate
protection is not provided for such open side a guard con-
sisting of vertical metal bars 14 inch in diameter or equiva-
lent, spaced not move than 2 inches apart, or substantial
grating, removable if desired, shall be provided over the
ingide of the window.

Order 415,~Guards for Projections in Hoistways,

(a) All projections and shearing edges in elevator
hoistways such as floors, beams, sills, pipes, bolts and other
stationary parts within 4 inches of the edge of the car,
unless guarded by the permanent car enclosure, shall he
provided with smooth beveled guards fitted directly under
such projections.

On new installations these guards shall be of smooth
metal not less than ; inch in thickness and properly braced.
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The beveled surface of each guard shall make an
. angle of not less than 60 degrees with the horizontal.

‘Exceptions: The requirements of this order need not
apply to the tracks of two-speed doors; nor to pro-
jections of 1 inch or less on doors and door lintels;
nor to the projections into the hoistway on inter-
joeks or other floor lock devices where the guard-
ing of such devices would interfere with their
proper operation.

(b) Passenger elevators hereafter installed equipped
with car gates of the collapsing type shall have the hoist-
way provided with facia plates flush with the landing sill.

Passenger elevators hereafter installed equipped with
solid car doors and leveling device, shall have the hoistway
provided with vertical toe-guards extending at least 2 inches
beyond the leveling zone and beveled at the lower edge as
required in paragraph (a) of this order.

(c) On every existing passenger elevator having a
- leveling device, the hoistway shall be equipped with a ver-
tieal toe-guard extending at least 2 inches beyond the level-
ing zone and beveled at the lower edge as required in
paragraph {(a) of this order,

(d) Where a leveling device operates the car with the
hoistway door open, the under side of the car platform shail
be equipped with a vertical toe-guard at least 2 inches
longer than the leveling zone.

Order 416.—Car Clearances.

(a) The clearance between the car entrance sill and
any landing sill shall be not less than 14 inch where steel
onide rails are used in side-post construction and not less
than 34 inch where wood guide rails or corner-post con-
struction is used.

(1) The clearance hetween any point of the elevator
hoistway wall and the elevator car shall not be less
than 34, inch. Every rope, cable, sheave and other
similar moving parts shall have a clearance of not less
thau 44, inch,
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. ('b) The distance from the edpe of the hoistway land-
mg sill to the hoistway landing door or gate shall not be
more than 4 inchos,

(¢) For automatic-operation elevators the distance he-
tween the hoistway side of the hoistway door opposite the
car opening and hoistway edge of the landing threshold
shall be not more than the following: (1) for swinging doors
¥ inch and (2) for sliding doors 214 inches. In no case
shall the hoistway face of the hoistway door project into
the hoistway beyond the edge of the landing sill,

For existing installations of automatic-operation ele-
vators where the clearance exceeds 114 inches for swinging
doors or 214 inches for sliding doors, the space between
the hoistway side of the landing door and the hoistway

edge of the landing threshold shall ‘be filled in by suitable
means.

1If the hoistway door consists of two or more sections,
the distance specified in the first and second paragraphs of
this order shall be measured from the section of the door
nearest to the edge of the hoistway landing sill.

(d) The clearance between the car entrance sill and
any landing sill shall not be more than 114 inches.

(e) The clearance between the hoistway walls and the
edge of any car entrance sill shall not be more than 7 inches
at any point, except that where pass type vertical bi-parting
counterbalanced hoistway doors are used, this clearance
shall be not more than 8 inches. For existing installations
this clearance at the secondary entrance may be increased,
if approved in writing by the Industrial Commission.

Order 417.—Depth of Pit and Overhead Clearance, New
Installations.

(a) The depth of the pit and the overhead cleatance
for any power elevator hereafter installed, having a con-
tract speed of 200 feet per minute or less, where spring
buffers are required, shall hbe not less than the number of
inches for a given speed and capacity shown in the follow-
ing table. See Order 419(a),
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MINIMUM PIT DEPTH AND QVERBEAD CLEARANCE

Contract Load in Pounds

Contract Speed
Feet per Minute 0—4000 H000—7000 8000
and over
0- 50 36 inches 42 inches 48 inches
100 42 48 ¢ b4
200 48 b4 ¢ 60 o«

When vertically sliding bi-parting counterbalanced
hoistway landing doors are used or required, the above
minimum pit depths shall, in the case of shallow pits, be
increased fo not less than 14 the door height opening, plus
6 inches.

(1) Where spring buffers are used, the clearance
between the bottom of the car platform and the pit
floor shall be not less than 15 inches when the car is
resting on the fully compressed buffers.

() The depth of the pit and the overhead clearance
for any power elevator herveafter installed, having a con-
tract speed in excess of 200 feet per minute, where oil or
equivalent buffers are required, shall be not less than the
number of inches for a given speed shown in the following
table. See Order 419(a).
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MINIMUM Prr DEPPH AND OVERHEAD CLEARANCE

Pit Depth Overhead Clearance

Car Depth 18 iﬁches
Contract Speed |+Run by 3 inches+
Feet per Minute Extended Buffer

200 64 inches - 48 inches
300 64 ¢ b4 ¢
400 % o« 60 ¢
500 g2 ¢ 66
600 110« 72 o«
700 110 = 7 «
800 or more 140 ¢ 84 ¢

Note: The above pit depth may not he sufficient for rope compensation.
Where oil huffers are installed, the elevater manufacturer should be

congulted- to determine if the above pit depths are sufficient for his
equipment.

(1) When excessively long oil buffers are provided
and where practical, a pocket not over 30 inches deep
may be provided below the normal pit floor to accom-
modate the lower portion of the car oil buffer, provided
the pocket is of concrete and waterproofed and has a
substantial removable cover or filled with sand to per-
mit the buffer to be removed in case of repair. Such
pocket shall be included in the pit depth.

The above gives minimum requirements, but addi-
tional pit depth shall be provided as necessary to allow
clearance for compensating-rope sheaves and any ver-
tical movement thereof, and to comply with Order 463.

(2) Counterweight oil buffers shall be installed so
that when the car is at the {op landing, the extended
buffer shall be at least 6 inches from its striker block,

(3) When the ear is at the top landing, the overhead
clearance shall be the clear distance between the top of
the car and devices attached thereto and any corre-

sponding point of any obstruction in the hoistway
vertically above it.

(c) When the car rests on the fully compressed buffer,
there shall be at least 2 feet clearance vertically between
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the lowest projection of the under side of the car platform,
except guide shoes and aprons attached to the sill, and any
obstruction in the pit, exclusive of compensating device,
buffer, and buffer support and foundation encroachments
hereinafter permitted. The depth of any trenches or depres-
sions permitted by the Industrial Commission shall not be
considered in determining this clearance.

Exception: Sidewalk elevators.

The floor of the pit shall be approximately level, except
that this requirement may be waived if old foundation
footings are encountered in a new installation and it is in-
advisable to remove the footing, but the maximum permis-
sible encroachment shall be not more than 15 per cent of
the cubic content of the pit. Sufficient pitch may be allowed
for drainage. There shall be no trenches or depressions in
elevator pits except by permission of the Industrial Com-
mission where difficulties make sueh trenches or depressions
necessary. :

Note: The hazard due to an uneven pit should be recognized and
precautions taken to minimize this hazard. Sareen partitions are recom-
mended for separating pits at different levels.

(d) Power sidewalk elevators shall be provided with
not less than 6 inches top overtravel and 3 inches bottom
overtravel,

Exception: Plunger elevators.

(e} Every hand elevator hereafter installed shall have
a pit at the bottom of the hoistway equal to not less than
the thickness of the elevator platform, plus the required
clearance for any attachment that may he placed on the
bottom of the platform.

(f) All parts of a new elevator installation shall be
. designed and adjusted to permit safe movement to the lim-
its of fravel at the top and bottom of the hoistway, inelud-
ing the depth of the pit and the overtravel at the top of
the hoistway.

(g) Provisions shall be made to insure reasonable
safely for the work necessary to properly inspect and main-
tain the equipment on the bottom of the car and in the pit,

Note: On account of the variable condltions of exceptionally deep
pits, it ig recommended that metal grailing or a vertical ladder be
provided, depending on ithe conditions involved.

&
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Order 418.—Construction of Pits.
1. New Installations,
(a) The pit for every elevator liereafter installed shall
be at Jeast equal in area to the hoistway, The walls and

floor of the pit shall be substantially constructed of incom-
bustible material forming a tight enclosure.

2. New and Existing Installations.

(a) Where water cannot be kept out of a pit with ordi-
nary construction, s proper automatic drain shall be in-
stalled to keep the pit dry, or a pit tank shall be constructed

“of hoiler plate not less than 14 inch thick, properly braced.

Order 419.—Buffers, New Installations,

(a) Oil or spring buffers shall -be provided for every
power elevator car and every set of counterweights here-
after installed, and shall rest on a solid foundation in the
pit, except that on the counterweight side, oil buffers may
be attached to and mounted below the counterweight, The
function of the buffers shall be to absorb the energy of the
rated contract load and the counterweight descending at
governor tripping speed. For a contract speed of 200 feet
per minute, or less, oil or spring buffers may be used. For
a contract speed exceeding 200 feet per minute, oil buffers
shall be used with provisions and requirements as outlined
as follows: sl

(1) The minimum total stroke of oil buffers shall
be based on an average retardation of 32.2 feet per
second per second, based on governor tripping speed,
and the maximum retardation based on governor trip-
ping speed shall be not in excess of 80.5 feet per second
per second (214 times gravity retardation).

Exception: The required buffer stroke specified above
may be reduced subject to the approval of the
Industrial Commission provided speed-retarding
devices as specified helow are installed for retard-
ing the car and/or counterweight to a definite re-
duced speed before the buffer is engaged. In such
cases the required buffer styoke shall not be less
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than the distance corresponding to gravity retar-
dation from 120 per cent of such reduced speed
rather than from governor tripping speed, pro-
vided that for contract speéds in excess of 50O feet
per minute the buffer stroke shall be not less than
18 inches,

If special speed-control or retarding devices are in-
stalied in connection with reduced stroke bhuffers as pro-
vided in the above exception, such devices shall:

(x) Be independent of the normal and final stop
switches, '

(v} Provide a retardation of the ascending car not
in excess of gravity.

(z) Provide a stopping distance for the descending
car not less than that shown in tables 1, 2 and 3
in Order 464(m).

(2) Each type of oil buffer used shall be tested to
prove satisfactory results.

Note: The specifications of buffer tests as outlined in the American
Standard Salety Code for elevators, or made Dby, or under the super-
vislon of a recognized tesling laburatory may be considered as satis-
factory, und approved by (he Tndustrial Commission.

Tixeeption: Until testing facilities are available, the
provisions of this requirement will bhe met if the
Luffer passes field tests approved by the Industrial
Commission.

Nofe: The field tests wg outlined in the Inspectors Muanual of the
Amertcan Standard Safety Code for HElevators will be in general
accentable,

(3) Buffers shall be marked by the manufacturer
with range of speed and load for which they have been
approved,

(4) Buffers shall be provided with a gauge to deter-
mine the amount of oil. Pipe plugs in easting not
accepted.

(5) Buffers shall be tested in the field by running

on to them with contract load at not less than one half
contract speed with the final limit switch operative;
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when the load ig lifted the buifer shall return to the
fully extended position within 90 seconds,

(6) Buffers for car or counlerweight of the spring
return type shall be provided with a switch, operated
by the buffer in case it is compressed more than 3
inches and o connected in the control circuit that the
speed of the descending car or counterweight shall not
exceed one half the contract speed unless the buffer
plunger when released returng to within 3 inches of its
normal position. . :

(7y If spring-return buffers are precompressed they
shall be so installed that when the car is level with a
terminal landing the remaining buffer stroke shall not
be less than 50 per cent of the gravity stopping distance
corresponding to the governor-tripping speed used.

Order 420.—Hoistways, Penthouses, Machine Rooms and
Pits Unobstructed. New and Existing Installations.

(a) (1) No elevator machine or other machinery
shall be located in the elevator pit except
equipment used in connection with sidewalk
or hydraulic elevators. )

(2) No ropes, wires or pipes shall be installed in

any elevator hoistway except those needed to
serve the elevator equipment including heat-
ing and lighting the car or hoistway and
branch sprinkler lines,
Other electric conduits or cable may in excep-
tional cases he installed in the elevator hoist-
way only if approved in writing by the Indus-
trial Commission provided that no opening,
terminal, outlet or junction is within the
hoistway and- shall be continuous hetween
outlets or terminals entirely outside the
hoistway. '

Exception: In existing installations pipes in a hoist-
way may remain unless carrying noxious gases, or
steam with a pressure exceeding 15 pounds, and
wires may remain if placed in conduit in compli-
ance with the provisions of this order.



(1) No elevator hoistway or pit shall be designed or
used as a passageway, ot for the storage of material,

(1) There shall be no thoroughfare under the hoist-
way of an elevator or counterweight unless all the
requirements are complied with outlined as follows:

(1) Buffers (See Order 419).

(2) Car and ecounterweight safety devices (See
Order 464),

(8) There shall be a structure under the hoistway
sufficiently strong to withstand without failure
the impact of the car with contract load or the
impact of the counterweight when either is de-
geending at contract speed or at governor trip-
ping speed where a governor-operated safely is
used.

{c) No machinery or other apparatus not a part of
the elevator shall be installed within 8 feet of elevator
" equipment, ‘

Order 421,—Machine Rooms, Penthouses—Where Required.
New Installations.

Above every power elevator hereafter installed, there
shall he a machine room or working space with at least
6 feet average headroom above the gcreen or floor required
by Orders 423 and 424. Penthouses shall be large enough
to provide the necessary clearances between various parts
of the equipment. (See Order 473—(n).)

Exception:
1. Electric oil hydraulic plunger type elevator.
2. Sidewalk type elevator.
3. Elevators having no sheaves or drums vertically
over the car,

Where a new elevator is installed, which terminates helow
an occupied floor or below a voof in which a penthouse
cannot readily be provided, the required headroom may
be decreased if approved in writing by the Industrial
Commission,
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Order 422 —Construction of Machine Rooms and
Penthouses,

(a) The construction of walls, ceilings or roofs and
openings of all achine rooms snd penthouses ghall be of
equivalent construction as required for hoistway enclosures,
Where exposed walls and roofs are of non-fire-resistive con-
struction, the penthouse shall in all cases be covered with
incombustible material, or not less than one-hour fire-
registive construction.

(b) On every elevator hereafter installed, provisions
shall be made for adequate ventilation of all machine rooms.
Where possible, this shall consist of properly weather-
proofed windows or ventilating skylights. In all other cases,
ventilation shall consist of adequate supply and exhaust
grilles or duets,

{¢) In every existing elevator installation access to the
machine room or penthouse shall be horizontal and shall be
made safe and easy from outside the hoistway by means of
a stairway (with handrail), or stairway type ladder (with

handrail), inclined not more than 75 degrees with the
horizontal.

Exception: Scuftle openings through the roof on ex-
isting installations for access to the machine room
or penthouse, will be accepted, provided the
arrangement is reasonably safe and easy.

(1) In every elevator hereafter installed, access to
the machine room or penthouse shall be made from
outside the hoistway.by means of an unohstructed
stairway (with handrail), inclined not more than 60
degrees with the horizontal. Openings through the roof
to serve the machine room or penthouse shall be com-
pletely protected from the weather. This protection
shalil be fitted with a door not less than 6 feet in height
to permit horizontal entrance. Access to the machine
room or penthouse may be under the same roof,

One such stairway may serve a group of adjoining
machine rooms or penthouses on the same roof,

(d_) All stairways or ladders Lo the roof of the huild-
ing, and all stairways ov stairway type ladders having a



rise of more than 6 feet above the roof, shall he protected
from the weather. All stairways and stairway type ladders
which are not so protected, shall be of standard fire escape
construction of the Building Code.

(1) Where access to the machine room or penthouse
" is from the roof and its entrance door opens outward,
a platform shall be provided not more than 8 inches
below the entrance door sill. The platform shall be not
less than 2 feet wide and shall project not less than
"2 feet beyond the “lock” jamb of the door. A guard
"rail shall be provided at the edge of this platform,
except where the lad‘_der or stairs join the platform.

(2) TElevator penthouses shall not be used as public
thoroughfares. Doors to elevator penthouses shall be
fitted with locks which permit the door to be opened
from the inside withput a key.

(3) In every elevator hereafter installed where a
scutile opening is provided in the floor over the hoist-
way, the opening shall be equipped with a substantial
cover so arranged that the opening eannot be conven-
iently used ag an entrance to the penthouse.

Order 423,—Overhead Floors and Machinery Supports, New
and Existing Installations,

(a)} There shall be a floor not less than 2 inches th'ek,
or a steel plate of equivalent strength, immediately under
the machinery at the top of the hoistway of every power
elevator, See Order 424—(a).

(1) If the elevator machine is placed at the top of
the hoistway, the floor shall cover the entire hoistway,
shall be fire-vesistive or mill construction, and sha'l be
built and supported for a safe concentrated load of not
less than 300 pounds at any 4 square inches in addition
to the machinery load.

See Building Code, Orders 5100 and 5101,

(b} The overhead beams and structural supports of
every elevator hereafter installed shall be of steel or ve-
inforced concrete and shall be designed and constructed to

®
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carry the total lvad, including the weight of the floor slab,
if any, and as oullined as follows:

(1) Total weight of all apparatus resting on the
beams including the complete weight of the machine,
sheaves, controller, ete.

(2) Plus twice the load suspénded from the beams,

inclading the sum of the tensions of all suspended
cables.

Note: The object in doubling the suspended load is to alloew for
impaect, acceleration, streasses, ete.

See Building Code, Chapter 5.

(¢} The openings in floors, through which cables, ropes
or transmission lines are passed, shall be fitted with suit-
able guards at least 2 inches high to prevent any loose
material from coming in contact with such cables, ropes or
transmission lines, and also to brevent any looge parts from
dropping through the openings,

(d) Bvery overhead platform on which elevator ma-
chinery or equipment is placed and which does not cover
the entire area of the hoistway shall be equipped on the
open side with standard guard rails and toe-boards,

Order 424.—Floors or Screens Under Sheaves. New and
Existing Installations. .

(a) If the overhead machinery consists only of sheaves
and governor and/or signal or other auxiliary equipment,
the floor, if of wood, shall be solid and not less than 2 inches
thick, or not less than 7% inch thick if supported by 2 x 10
Joists spaced not morve than 16 inches center to center, If
such floor is a metal grating, there shall be ne opening'
greater than 1 inch in width. It shall be built and sup-
ported to carry a safe concentrated load of not less than
300 pounds at any 4 square inches,

The floor shall cover the hoistway if the area of the
hoistway does not exceed 50 square feet and if the average
headroom above such floor is not less than 5 feet; if the
area is larger than 50 square feet, or the average head-
room is less than 5 feet, such floor shall extend at least 2
feet outside of all sheaves and machinery that must he
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reached for oiling and inspection, In such cases there shall
be & toe-board not less than 6 inches in height at the edge

of the floor, and wheve the space between the floor and the

wall of the hoistway exceeds 12 inches, a handrail shall be
provided 36 inches above the floor. This order shall alse
apply to hand elevators having no screens or other approved
covers over the cars, excepting existing installations where
there is not room for such floors.

(b} On existing power elevators where there is suffi-
cient clearance, there shall be a suitable guard provided
under every overhead deflecting or secondary sheave to pre-
vent broken parts or material from falling into the hoistway.

Order 425,~Guards for Counterweight Runways, New and
Existing Installations, '

{a) Where a counferweight runway is located in the
elevator hoistway the outside (the side away from the ele-
vator), if exposed to contact, shall be protected the full
height with a solid guard and, if there is no other means

. provided for inspection of the counterweight stack, a re-
movable panel at least 12 inches longer than the counter-
weight stack shall be provided at the bottom.

(b} The hoistway side of every counterweight runway
shall be enclogsed with a solid guard from a point not more
than 18 inches ahove the bottom of the pif to a height of
90 inches, except for

(1) Hand elevators;

(2) Existing power elevators where there is not
room for such guards;

{8) Elevators whose counterweights are equipped
with compensating devices connected to the
counterweights.

Naote: {tunrds in hoistwuys should be made of metal of not less thun
T gauge,

() Where a counterweight runway is located outsida
the elevator hoistway, the runway shall be solidly enclosed
on all sides but a removable panel 12 inches longer than the
counterweight stack shall be provided on the outside at the
bottom,
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Order 426.—Spreader Brackets and Counterweight Stops.

(a) The counterweight guide rails of every power drum
type elevator hereafter installed, shall be strongly fastened
together every 4 feet from the top of the guide rails, to a
point opposite the bottom of the counterweight stack when
it is at the upper limit of normal travel.

This requirement shall also apply to every existing instal-
lation in which the travel is more than 35 feet if the coun-
terweight runway is not properly fastened together or
guarded at the top.

(b) In every power drum type elevator, there shall be
an I-beam or other obstruction, and it shall be strongly
secured at the upper limit of travel of the counterweights
so that they cannot be drawn out of the runway. Such ob-
struction shall be so arranged that the counterweights will
be stopped squarely, without distortion.

(c) In every hand elevator which does not have a limit
stop at the top, a solid footing shall be provided on which
the counterweight will rest when the car is not more than
6 inches above the highest landing.

SECTION II. CARS.

Order 427.—Construction of Cars., New Installations,

(a) Every power freight elevator platform hereafter
installed shall have a metal outside frame and shall be
designed and constructed to support the contract load hut
in no case less than 30 pounds per square foot of net inside
floor area.

Every power freight elevator hereafter installed,
having a contract load which exceeds 5,000 pounds, handling
concentrated loads, or power truck loading and unloading,
or carrying motor vehicles, shall have the car platform de-
signed and constructed with sufficient strength to safely
support 76 per cent of the total live load on any 4 foot
square area of the platform,

(b) Every power passenger elevator car platform here-
after installed shall have a metal outside frame and shall
be designed and construeted to support the contract load
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but in no case less than the number of pounds per square
foot of platform area specified in Order 452..

(c) Every power elevator hereafter installed shall have
a mefal sling designed in accordance with the stresses
specified in Order 454 and hased on the contract load
uniformly distributed.

Exception: This requirement need not apply to ele-
vators of the plunger type that arve not provided
with counterweights.

(d) The sling of every hand elevator shall be of metal
or sound seasoned wood and designed with a factor of safety
of not less than 4 for metal and 6 for wood based on the
contract load uniformly distributed.

Note: See Order 460-(j) for capacity limit for a hand elevator,

(e) No cast fron éhaH be used in the construction of
any member of the car frame or platform, subject to ten-

sion or bending except for compensating cable anchorages, _

- releasing carriers and guide shoe stands.

(f) If there is a railvoad track on an elevator car, the
tops of the rails shall be flush with the car floor,

(2) The car frame members of every elevator car shall
be securely welded, bolted and/or riveted and braced. Weld-
ing, where used, shall meet the requirements of the Indus-
trial Commission,

SECTION IT-A, PASSENGER ELEVA’I‘VOR-MCAR ENCLOSURE,
Order 428.—Passenger Elevator—Car Enclosure.

(a) Every existing passenger elevator car shall be
enclosed on all sides, excepting the entrance opening. This
enclosure shall be solid from floor to car ceiling in front of
the counterweight runway, and openings in other sections
shall not be greater than 134 inches square; or if greater
than 134 inches, not wider than 1 inch. If wire mesh is
used, the wire shall be not less than No. 10 U. S. Standard
Gauge, with mesh not greater than 134 inches, measured
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along the wire from center to center of wires at points
where they cross,

Note: On an existing elexato: where the openings in the grill work
are greater than specified in this érder, a sgereen may be stretched
arvound the outside of the car.

Exception: On an existing installation where a
regular operator is stationed on the car, existing
grill work will be accepted unless an especially
hazardous condition exists.

(b) The :ar enclosure of every passenger elevator
hereafter insta]led shall be constructed of solid incom-
bustible panels on an incombustible frame to the full height
of the ear, except that louvers may be used, and provided
with open grille or bars which shall reject & ball 14 inch in
diameter and placed within 6 inches of the floor or above
the 6-foot level, If louvers are placed in front of the coun-

terweight runway, a guard shall be p10v1ded to protect the
full opening.

Note: Tor passenger elevator car entrances see Order 460-1-({¢).

Wood or wood veneer panels may be used if covered
on the outside with sheet metal of not less than No, 27
U, 3. Gauge.

The floor covering shall be constructed and main-
tained so that persons will not readily slip thereon,

{c) The roof of every passenger ear shall be con-
structed of solid material.

Top emergency exits shall be provided and shall be
not less than 16 inches wide and not less than 320 square
inches in unobstructed area. Top exit panels shall he

mounted so that they can be readily opened from both the
inside and outside of the car.

{(d) Side emergency exits shall be provided on clevators
hereafter installed where two or more passenger elevators
run in adjacent hoistways, without intervening partition,
hinged or removable panels may be used and shall comply
with the following requirements:

(1) Exit panel shall not open outward.

(2) The removable type of panel shall he equipped
with an electric contact, and shall be held secur ely in



place by not less than 4 fastenings arranged so that
they can be operated by hand from both the inside and
outgide of the car and so designed that they cannot
readily be removed from the panel. Removable type of
panel shall not be installed on automatic operated
elevators,

(3) The hinged type of panel shall be equipped with
an electric contact, and shall be provided with a lock
arranged so that it may be operated from the ingide of
the car by means of a removable key and from the
cuiside of the car by means of a non-removable handle,
The key shall be placed in the break-glass receptacle
provided for the emergency key at the main entrance
landing. '

(4) Side exits shall have a clear width of not less
than 16 inches and shall extend from the floor or kick
plate to the soffit molding frame, but in no case shall
be less than 5 feet in height, and shall be located so
that they are not obstructed by car frame members,
traveling cables, or other fixed hoistway egquipment,

(e) No passenger elevator car enclosure shall deflect
more than 1 inch when subjected to a force of 75 pounds
when applied hovizontally at any point, nor with such
deflection shall the actual running clearance be less than
4. inch as specified in Order 416 (a) (1).

Nodet For cur door or gute requirements see Order 430,

Order 429.—Passenger EFlevator—Car Iurnishings. New
and Existing Installations,

{(a) No glass shall be used in elevator cars execept to
cover certificates, lighting fixtures, and appliances necessary
for the operation of the cars.

No piece of glass, unless laminated, or otherwige
shatterproof, shall exceed 1 square foot in area.

Mirrors, other than hall view mirrors, will not be
permitted.

(b) A metal handrail not less than 1 inch in diameter,
or equivalent, and approximately 3% feet above the floor,
shall be placed on each side, except the entrance side, or
sides, of every passenger car.
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{c) No seats, except one Tor the operator, and except
for elevators installed to carry invalids, shall be placed in
any elevator.

(d) No signs or advertisements shali be posted in any
elevator car, other than those required for the operation

of the elevator and/or the certificate of inspection required
in Order 405, '

Order 430.—Passenger Elevator—Car Door or Gate.

(a) A car door or gate shall be provided at each
entrance t9 power passenger elevator cars herveafter in-
stalled. This door or gate when closed shall guard the full

opening and each door or gate shall be provided with s car
dooxr or gate electric contact,

This requirement for a car door or gate electric con-
tact shall also apply to existing installations that are
required to have a car gate prior to the time this order
becomes effective, and to all existing installations where
new cabs are installed, except that cable control hydraulic
elevators are not required to have car gates contacted.

Note: Th hov X y T v ",
August 12, 01 Biém\fhéfg utl;lrfn;]lolatmini‘;lul;tlesexiialssa:l} &11;{; Sf;:tst;}itlalreinﬁlfltf;
and the state registration number is 7,000 or over.

Fvery existing automatic push button controlled
elevator shall be provided with a car door or gate at each
entrance, so arranged that the elevator cannot be operated
unless the car door or gate is closed.

(b) Car gates used for passenger elevators shall he of
such design that when fully expanded they will reject a hall
8 inches in diameter, Car gates of the scissors or panto-
graph type shall not be power-opened, except that in the
event a power gate opetator is used to operate the hoistway
door retiring eam, a maximum of 10 inches of clear gate
opening will be permitted,

. {c) Shlding ecar doors for passenger elevators may be
solid; may be equipped with glass vision panels, but in no
case shall the panels exceed 80 square inches in area, or
may be provided with open grille or bars whieh will reject
a ball 114 inches in diameter.
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Exception: Glass panels in excess of 80 square inches
in area shall be laminated or otherwise shatter-
proof.

(d) A car door or gate shall be considered in the closed
position when the clear open space between the edge of the
door or gate and the nearest face of the jamb does not
exceed 2 inches; except that where the car door or gate is
provided with a door closer and the reguirements specified
in Order 432-2(d) are fully met, the electric contact on the
car door or gate may permit the gtarting of the car when
the clear open space does not exceed 4 inches.

(e) The functioning of a ear door or gate electric con-
tact on elevators hereafter installed to prevent the move-
ment of the car shall not be dependent solely on the action
of a spring or springs, nor solely upon gravity, nor shall it
be dependent on the closing of an electric circuit.

Car door or gate eleciric contacts hereafter installed
‘shall be positively opened by a lever or other device attached
fo and operated by the door or gate,

(f) For automatic-operation passenger elevators here-
after installed, ‘having power-closed or automatically re-
leased, self-closing doors or gates and manually closed ox
self-closing hoistway doors, the closing of the car gate shall
be prevented unless the hoistway door is in the closed
position.

TFor automatic-operation passenger elevators here-
after installed, the car door or gate shall be so located that
the distance from the face of the hoistway door to the face
of the car door or gate shall be not more than the following:
(1) for swinging hoistway door if a car gafe is used, 4
inches: (2) for swinging hoistway door if a car door is used,
514 inches; (8) for sliding hoistway door and car door or
gate, bl4 inches.

Iixception: The opening of the ear door ov gate elec-
trie contact shall not prevent the operation of the
car when the emergency releage is in femporary
nse or where the car is being moved by a ecar
leveling device.
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SECTION 1]1-B. PASSENGER ELEVATOR—HOISTWAY LANDING
DOORS,

Order 431.—Passenger Elevator—Hoistway Landing Doors.

(a) In every passenger elevator hereafter installed,
the hoistway shall be equipped at each landing with a hori-
zontally sliding door, or doors, which shall entirely fill the
opening to the hoistway. Every such door shall be an
approved firc-resistive door and shall be solid to a height
of not less than 12 inches above the floor level. Upper sec-
tions of such doors may be solid metal, or of wired glass,
provided the glass pane dimension complies with the re-
quirement as outlined in definition 28. Every landing door
shall ‘be of sufficient strength to resist a lateral pressure of.
260 pounds applied at the center. (See Order 410)

Exceptions: (1) In cases where the doors in outside
walls of elevator hoistway enclosures are notl re-
_quired by the Building Code fto be fire-resistive,
the phrase in the preceding paragraph reading
“every such door shall be an approved fire-resistive
door” does not apply.

Vertically sliding or doors of the bi-parting type shall not
be used to protect landing openings, except doors used
exclusively for freight.

{b) Doors shall not swing on vertical axis except on
automatic push hutton elevators and except where approved
in writing by the Industrial Commission.

(e) Existing wood doors in an existing hoistway will
be accepted, but if such doors contain grill work or screen,
the openings shall not be larger than deseribed in Order
428(a),

(d) On existimy installations, solid metal or metal
screen on substantial door framing will be accepted. The
sereen shall be the equivalent in strength, rigidity and pro-
tection of wire screen deseribed in Order 428(a),

Eixeeptions: (1) On existing doors where the open-
ings in the grill work are larger than specified in
Order 428(a), a screen may he stretched across
the inner face of the door.



(2) On existing installations where a regular
operator is stationed on the car, existing grill work
will he accepted unless an especially hazardous
condition exists.

(e) If an elevator is hereafter installed in a single
hoistway, an emergeney key which can not easily be dupli-
cated or other approved device shall be provided to open
the lower terminal landing door from the landing side, irre-
spective of the position of the car. This key or device shall
open no other hoistway landing doors.

This emergency key shall be placed in a receptacle having
a transparent breakable cover clearly marked, “Elevator
Door Key for Fire Department and Emergency Use Only”
and shall be located at the lowest landing.

Note: The ahove order is alse applicable to all elevators installed
since September 8, 1944 and the state registration number is greater
than 92560, (8ee Order 432-2(f) for two or more elevators in a single
hoistway.)

(f) Emergency hoistway doors hereafter installed shall

- be at least 30 inches wide, 6 feet 6 inches high (clear open-

ing), and shall be easily accessible and free from fixed ob-

structions. Such doors shall be self-closing, self-locking and
provided with door electric contacts or interlocks.

(g) Vision panels shall be provided in all heistway
landing doors of every automatic operated elevator here-
after installed, except at landings where a hall position indi-
cator is provided or where car and landing doors are power-
operated. All swing type hoistway doors shall be provided
with vision panels. Where requived or used, vision panels
shall comply with the following requirements:

(1) The area of any single panel shall be not less
than 25 square inches and the tgtal area of one or
more panels in any hoistway door shall be not more
than 80 square inches.

(2) Bach clear panel opening shall reject a ball
6 inches in diameter.

(8) Where mullions or division strips are used be-
tween panels, they shall he of fire-resistant material
and of substantial construction.
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(4) Panels shall be of clear wired glass,

(5) The center of a panel shall be not less than 54

inches nor more than 66 mches above the elevator
landing. :

(6) The panel in swing type doors shall be located
for convenient vision when opening the door from the
car side, ‘

(7} If used for power-operated hoistway doors, the
wired glass panel shall be substantially flush with the
surface of the landing side of the door.

Order 432.—Passenger Elevator—Hoistway Landmg Door
Interlocks,

1. Existing Installations.
(a) Interlocks, either mechanical or electro-mechanical

as outlined in definition No, 834-1, shall be provided on the

hoistway landing doors of every passenger elevator
instalation,

(b) No hoistway landing door interlock shall be con-
structed or installed so that its functioning is dependent
upon the action of a spring (or springs) in tension, or upon
the closure of an electric contact,

(c¢) Hoistway door contacts shall be designed so that

they are positively opened by the locking har or by a lever

or other device attached to and operated by the door or
gate,

(d) The functioning of a hoistway door contact to pre-
vent the movement of the car shall not be dependent solely
on the action of the spring or springs, nor solely upon grav-
ity, nor shall it be dependent on the closing of an electric
cireuit.

(e) On every passenger elevator installation, provisions
shall be made for opening of the lower terminal landing
door from the landing side by means of a key or other
approved device whieh cannot be easily duplicated.

(f) A service key shall be provided to open the hoist-
way door from the landing side at the landing where the
car is normally parked out of service. This key shall open
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this door only when the car is within the landing zone and
shall open no other hoistway door.

BException: Automatic operation elevators, and ele-
vators normally parked out of service at the lowest
landing, provided the pit depth does not exceed the
requirement in Order 417.

-

2. New Installations.

(a) Interlocks shall be provided on hoistway landing
doors hereafter installed and shall comply with one of the
following:

(1) The Door Unit System in which the interlock
prevents the operation of the elevator machine by the
operating deviee in a direction to move the car away
from the landing unless the hoistway door at that land-
ing at which the car is stopping, or is at rest, is locked
in the closed position.

(2) The Hoistway Unit System in which the inter-
lock prevents the operation of the elevator machine in
a direction to move the car away from the landing
unless all hoistway doors are locked in the closed posi-
tion. See Order 471 for automatic operated elevators.

Exception: The interlock is not required to prevent
the operation of the car with the hoistway door
in the open position when the car is being moved
by a car leveling device. -

In both of the above interlock systems the interlock shatl
prevent the opening of the hoistway door from the Ianding
side unless the car is at rest within the landing zone; or is

coasting through the landing zone with its operating device
in the “Stop™ position. ‘

For Exception see Order 432-2-(f),

(b} The Door Unit Interlock System may be used only
where there is a regular operator in the car and where the
elevator can be operated only from inside the car.

(c) For automatic operation elevators or for power
driven elevators where the hoistway door is not equipped
with a door closer, the hoistway door shall he considered

in the closed position only when the door is within % inch
of the nearest face of the door jamb, or in the case of bi-
pavting doors only when the doors are within 44 inch of
contact with each other. '

(d) Where the hoistway door of an elevator requiring
the presence of an operator in the car is equipped with a
door closer, the door shall be considered to be in the closed
position and the car may be started when the door is within
4 inches of the nearest face of the jamb (or in the case of
a bi-parting door when the sections are within 4 inches of
contact with each other), if at this position and any other
up to full closure, as defined in paragraph (¢} above, the
door cannot be opened from the landing side more than
4 inches from the jamb (or the sections more than 4 inches
from each other in case of a bi-parting door) provided that
the door closer is of a type which will eventually close the
door to the fully closed position as defined in paragraph (c)
above and lock it in this position,

(e) The interlock for all hoistway doors shall be so
designed that the door is locked in the closed position as
defined in (c) and (d) before the car can be operated.

Note: Attention Is calied 1o the fact that devices employing lorks and
vontacts of 4 fype in which the Interlocking contact is made when the
door is closed and the lockihg of the door takes place subsequently,
are not intertocks and are not permitted where interlocks are redquired
under this ecode,

(f) A service key shall be provided to open the hoist-
way door from the landing slide at the landing where the
car is normally parked out of service, except for automatic
operation elevators, and elevators equipped with interlocks
released by car retiving cams. This key shall open this door
only when the car is within the landing zone and shall open

. no other hoistway door.

Emergency Key. If two or more elevators are in-
stalled in a single hoistway, an emergency key which can
not easily be duplicated shall be provided which will, irre-
spective of the position of the car, open the lowest terminal
landing door from the landing side. This key shall open no
other hoistway landing door. This emergency key shall he
placed in a receptacle having a transparent breakable cover,
clearly marked, “Elevator Door Key for Fire Department
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and Emergency Use Only”, and shall be located at the low-
est landing of each elevator group. See Order 431 (e) and
(f). (See Order 431 (e) for an elevator in a single hoist-
way.) . :

Emergency keys shall be especially designed to prevent
easy duplication,

Note A: Holstway landing door interlocks that are the equivalent of
those lfsted by the Underwriters’ Laboratories and on the basiz of
engineering tests outlined by the Safety Code for Elevators Approved

by the American Standards Association will be approved by the
Industrial Commisston.

Note Bt See Order 471,

Order 433.—Passenger Elevator Landings. New Installa-
tions,

(a) The landing threshold shall be constructed and
maintained so that persons will not readily slip thereon.

SECTION III, FREIGHT ELEVATOR CAR ENCLOSURE,
Order 434.—Freight Elevator—Car Enclosure.

(a) Every freight elevator car shall be solidly enclosed
on all sides, except the entrance side. The height of every
such enclosure shall be at least 6 feet, except as follows:

(1) On every freight elevator hereafter installed the
enclosure shall be at least 7 feet in height in front of
the counterweight runway, and shall extend from floor
to cover on every car where a cover is required or
provided.

{2) On every hand carriage type elevator traveling
not more than two stories the enclosure shall be at
least 314 feet in height, except in front of the counter-
weight runway, where it shail be 7 feet high.

(3) On the side of the operating cable, sufficient
open space to operate the cable shall be allowed, but
in no case shall the opening be more than 15 inches
wide,

(4) On hand elevators, the enclosure may be ar-

ranged on the pull rope side so as to permit free opera-
tion of the pull rope.

@
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(b) Bvery freight elevator shall be equipped with a
solid or openwork {op cover. Openwork top covers shall re-
ject a ball 114 inches in diameter and if made of wire mesh,
shall be made of wire not less than No. 10 steel wire gauge
(0.1385 inches diameter) or its equivalent.

The car top or cover shall be sufficiently strong to sus-
tain a load of 300 pounds applied on any square area 2 feet
on a side and 160 pounds applied at any point, except the
hingea sections next to the car entrance.

Exceptions;

(1) On an existing power freight elevator traveling
one story no cover is required if the hoistway above
the lowest story is enclosed to a height of 6 feet and
the bottom rail of each gate at the top landing extends
to the floor.,

(2) On an existing power freight elevator car 10 feet
or more in length, open at one end only (except at the
lowest landing), and traveling not more than two
stories, but not to exceed 80 fect, a cover is required
over only that half of the car next to the open end.

(3) No cover is required on a sidewalk elevator
where the travel is not over one story.
Note: See Orvder 480-2(d).

(4) No cover is required over an existing hand ele-
vator car where the bottom rail of every landing gate
above the lowest landing rests on the floor,

{6) Where a hand elevator is not provided with a
cover, a floor or screen shall be provided under the
overhead machinery as specified in Order 424—(a).

{c) On any hand elevator operating outside of a build-
ing, except sidewalk elevators, the cover shall be solid and
form a part of the car enclosure or ‘cab.

(@) Where any entrance opening in an elevator hoist-
way Is not equipped with a hoistway door, provided with a
hoistway door interlock or electric contact, or where the
entrance side of the car is not equipped with an approved
car gate, the cover of the car shall be equipped with a
hinged section facing each entrance, unless such entrance
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occurs ocnly at the lowest landing. This hinged section shall
be at least 12 inches wide, shall extend the full width of the
entrance to within 5 inches of the landing sill, and shall be
constructed so it will rise easily if it meets an obstruction
as the car descends,

Order 435.—Freight Elevator—Car Entrances. New and
Existing Installations,

There shall be not more than two entrances to any freight
elevator car except when approved in writing by the Indus-
- trial Commission,

Order 436,—Freight Elevator—Car Doors or Gates,

(a) Every power elevator hereafter installed, where
the contract speed is not in excess of 50 feet per minute, the
secondary entrance shall be protected by an approved ear
door or gate, not less than 6 feet in height, completely filling
the width of the opening and equipped with electric eontact.

Exception: This requirement shall not apply to an
elevator having but one entrance at the lower
landing and the secondary entrance at the upper
limit of travel only, provided that the distance be-
tween the edge of the car and the hoistway en-
closure on the side of the secondary entrance is
not more than 114 inches and there are no projec-
tions in the hoistway on the side of the secondary
entrance.

(b) Every power elevator hereafter installed, where
the contract speed is in excess of 50 feet per minute, shail
have each car entrance protected by an approved car door
or gate, not less than 6 feet in height, completely filling the
width of opening and equipped with electric contaet.

Note: Hee Definition 8.

{¢) On an existing power freight elevator having more

than one entrance and having a difference in the landing
floor levels at such entrances in excess of 30 inches, a car

gate shall be installed on the secondary entrance.

A car gate shall also be provided if the distance he-
tween the edge of the ear and the hoistway enclosure on

&
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the side of the secondary entrance is more than 7 inches
at any point, or the hoistway enclosure on that side shall -
be altered so that it will come within the specified limit.

(d) Every automatic push button controlled elevator
shall be provided with car doors or gates at each entrance,
so arranged that the elevator cannot be operated unless all
car doors or gates are closed; when horizontaily sliding
gates are used, when closed, shall reject a ball 8 inches in
dian.eter,

(1) Every existing constant pressure controlled ele-
vator having a secondary entrance shall be provided
with a secondary car door or gate, so arranged that the
elevator cannot be operated unless the car door or gate
is closed.

Kixception (1) See Order 436(a) Exception.

Exception (2) The opening of the car door or gate
electric contact shall not prevent the operation of
the car when the car is being moved by a car
leveling device.

(e) The functioning of a car door or gate electric con-
tact on elevators hereafter installed to prevent the move-
ment of the car, shall not be dependent solely on the action
of a spring, or springs, nor solely upon gravity, nor shall it
be dependent on the closing of an electrie circuit.

(f) Every car gate shall run in guides, the legs shall
extend to the floor, the gate shall be at least 6 feet high
and, in the case of a vertically sliding gate, shall contain no
openings greater than 3 inches measured in a horizontal
direction and the bottom rail shall not be more than 1 inch
off the floor when the gate is closed.

('g') HEvery manually operated vertically sliding car gate
hereafter installed shall be counterbalanced from two sides.

(h) An eleetric contacted car gate shall be provided 1o
protect each car entrance of every power elevator hereafter
installed, operating in a hoistway outside of a building and
which is enclosed onty at the ground floor, (See Order

A12-(c).)
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SECTION 1I[—A. FREIGHT ELEVATOR HOISTWAY LANDING
DOORS OR GATES,

Order 437.—Freight Elevator Hoistway Landing Doors or
Gates,

(a) AN openings in the hoistway enclosure of every
freight elevator shall be protected at landings in one of the
following ways:

Hoistway Landing Doors.

(1) For elevators installed prior to August 12, 1926,

doors may be used only where previously installed and
where the doors are equipped with self-acting locks
which ‘eannot be opened from the outside and that a
regular operator is stationed on the car, (See deﬁmtlon
No. 34-1).

-(2) For elevators installed since August 12, 1026, all
doors shall be equipped with either mechanical inter-
locks, electro-mechanical interlocks or electric contacts
with approved door locks. (See definition No. 34-1.)

(3} Doors. On freight elevators hereafter installed,
where the contract speed does not exceed 100 feet per
minute, doors shall be equipped with electric contaets
and approved locks or interlocks. (See Order 410.)

Note: Tlectric contacts and approved locks as noted ahove are nol
acceptable as an interloek,
Hoistway landing doors hereafter installed shall be
of sufficient strength to resist a lateral pressure of 250
pounds applied at the center.

Freight elevators herveafter installed with a contract
speed which exceeds 100 feet per minute shall comply
with interlock Order 432-2, See Definition 84-2, Order
437(1) and 471-2(b).(3).

(4) If electrie contacts are provided on a hoistway
door and are not part of an interlock system, the lock
or latch and eontact shall be so arranged as to insure
the door being in a position to be locked or latehed
when or before the contact is cloged.

€

_59__
: (b) Hoistway landing door contucts hereafter installed
shail be designed so that they positively open by the locking

bar or by a lever or other device attached to and operated
by the door,

(e) The functioning of a hoistway door electric con-
tact hereafter installed to prevent the movement of the car
by the operating device shall not be dependent solely on the
action of a spring or springs, nor solely upon gravity, nor .
shall it be dependent on the closing of an electrie eircuitf.

(d) Hoistway landing doors on existing continuous
pressure operation conirolled freight elevators shall be
equipped with deor electrie contacts and approved door locks
or interlocks,

{e) On every freight elevator hereafter installed, pro-
vision shall be made for the opening of the lower terminal
landing door from the landing side by means of a key or
other approved device which cannot be easily duplicated.

(f) A service key shall be provided to open the hoist-
way door from the landing side at the landing where the car
is normally parked out of service. This key shall open this
door only when the car is within the landing zone and shall
open no other hoistway door,

Bxception: Automatiec operation or continuous-
bressure-operation elevators, and elevators nor-
mally parked out of service at the lowest landing,
provided the pit depth does not exceed the require-
ment in Order 417,

(g) Vision panels shall be provided on all hoistway
landing doors hereafter installed, except where car position
indicators are installed at each floor, or where car and land-
ing doors ave power-operated. Where required or used,

vision panels shall conform to the following requirements:

(1) The area of any single panel shall be not less
than 2b square inches and the total area of one or more
panels in any hoistway door shall be not more than
80 square inches.

(2) Each clear panel opening shall reject a hall
6 inches in diameter.
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(3) Where mullions or division strips ave used be-
tween panels, they shall be of fire-resistant material
and of substantial construction,

(4} Panels shall be of clear wired glass.

() The center of a panel shall be not less than 54
inches nor more than 66 inches, above the elevator
landing.

(6) The panel in swing type doors shall be located
for convenient vision when opening the door from the
car side. :

(7) If used for power-operated hoistway doors, the
wired glass panel shall be substantially flush with the
surface of the landing side of the door.

(h) On every existing hand elevator traveling not more
than 30 feet, or serving not more than two floors and base-
ment, or three floors without basement where hoistway
landing doors are used, the doors shall be equipped with
self-locking devices designed to prevent opening the doors
from the outside except by means of a key, which key shall
Dbe placed in the care of a responsible person, or so arranged
that the doors can be opened only when the car is at, or
within 3 inches of the floor level.

Noter Where possible, vertically rising gates should be installed in

preference lo doors,

Hoistway Landing Gates.

(i) Where required and used, hoistway landing gates
shall eomply with the following requirements:

On freight elevators hereafter installed, hoistway land-
ing gates shall not be used or installed where the contract
speed exceeds 100 feet per minutle. (See Order 410(h) (¢)
and (e} and 437(a) (3).)
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mechanical brake. (See Order 460-1(e).)

* Note: Balanced gates with electric contacts are not permitted on elevators with

** Note:

See Order 410,
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(j) For elevators installed prior to August 13, 1926
halanced gates may be used only where previously installed
and where gates are equipped with self-acting locks which
cannot be opened from the outside and that a regular oper-
ator is stationed on the car. (See definition No. 34-1),

(k) Hoistway landing gate contacts hereafter installed
shall be designed so that they are positively opened by the
locking bar or by a lever or other device attached to and
operated by the gate. -

(1) The funetioning of a hoistway gate electric contact
hereafter instalied to prevent the movement of the car by
the operating device shall not be dependent solely on the
action of a spring or springs, nor solely upon gravity, nor
shall it be dependent on the closing of an electric circuit.

(m) If electric contacts are provided on a hoistway
gate and are not part of an interlock system, the loeck or
latch and contact shall be so arranged as to insure the gate
being in a position to be locked or latched when oy hefore
the contact is closed.

(n) Hoistway landing gates on existing continuous
pressure operation freight elevators shall be equipped with
gate electric contaets and gate locks or interlocks.

(0) On existing installations, except in the case of con-
tinuous pressure operation elevators, gates over 8 feet wide
may be full automatic, previded the car speed is not over
B0 feet per minute and an operator is stationed on the ear,
or where means is provided for stopping the elevator with-
out reaching over, through, or under the gates,

(p) Every full automatic gate shall be so arranged
that it will be fully closed when the car has traveled a dis-
tance of not more than 8 feet from the landing.

(q) The bottom rail of each landing gate at an opening
in an outside wall shall not be more than 1 inch above the
sill. On new installations, the outside landing gate shall not
be less than b4 feet high.

(r} The bottom bar of each landing gafe except at
basement landings shall extend to within 12 inches of the
sill when closed. On existing installations, when conditions

(@
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require more space to secure sufficient headroom for safety,
a clearance of not more than 20 inches between the lower
bar of a closed gate and the floor will he permitted,

(s) A bar gate not less than 12 inches in total depth
may be used on elevators hereafter installed at basement
landings where conditions will not permit a standard gate,
except that the distance from the floor to the hottom of
such a bar gate when closed shall not be more than 30
inches. Existing installations equipped with bar gates at
the basement landings will be accepted if the gates are self-
closing, or balanced gate with an electric contact and
approved lock,

(t) No collapsible gate shall hereafter be installed at
any hoistway landing.

" (u) Hoistway landing gates for hand operated eleva-

-tors shall be semi-automatic at each Ianding or semi-

automatic at each intermediate landing and full automatic
at terminal landings. ‘

Order 438.—Fvreight Elevator Hoistway Landing Gate
Construetion.

Hoistway landing gates shall comply with all the require-
ments ag follows;

1. Slats or bars shall be vertical and the net width
of an opening shall be not more than 8 inches.

Exceptifmf A 5 inch gate opening will be permitted
f)n existing cable-controlled elevators at the operat-
ing cable side to permit operation of the cable.

2. The main horizontal cross bars shall extend into
the gnides or against the uprights at the gate post, or
the gate shall be provided with guide shoes welded,
bolted or riveted to the gate frame, so that the Dressure
on the gate from the landing side will not cause the
gate to move inlo Lhe hoislway in case the fastenings
become loose,

L]
Note: Where overhead rails nre used on cars, center slots or openings
in the landing gates will be permitied to allow passage of the trolley
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3. The botlom har shall not be more than 12 inches
from sill when closed. (See Order 437 {(q), (v) and (s).)

4. The height of gate shall be 844 feet or bij feet.
(See Order 4387(i).)

5. Hoistway landing gates shall be designed to with-
stand a lateral force of 100 pounds concentrated at the
center of the gate without deflecting the gate past the
line of the threshold, and a force of 250 pounds, without
forcing the gate from the guides or breaking the gate.

Note: A gate constructed of wire screen or expahded metal shall
comply with the following:

(a) A gate constructed of wire screen shall not be less
than No. 10 U.S. Standard Gauge with mesh not greater
than 2 inches, ’

(b) A gate constructed of expanded meta) shall not be
less than No. 13 U.S. Standard Gauge with mesh not
greater than 2 inches,

(c) Hoistway doors or gates shall withstand a force of
100 pounds applied perpendicularly to the door or gate at
any point without permanent deformation and without
being sprung from their guides.

(d) Every gate shall move in guides and shall be so
constructed that the gate upright or shoe on the gate will
have a lap of at least 34 inch on the guide strip or in the
guide post furrow.

(e} BEvery door or gate guide post or track shall be
securely fastened to the supporting wall or structure in
such a manner that the door or gate will withstand the
lateral pressure specified in paragraph (c) of this order.

Note: The use of wood plugs and/or metal expansion bolts in brick,
tile or plaster walls for fastening gulde posts or irack is nof permitted.
Through holts with adequate hearing plates shall be used where possible.

(f) Every gate shall be properly balanced, and hung
with substantial sash cord or flexible cable or chain over
pulleys not less than 3 inches in diameter.

(g) Gate or door counterweights shall be boxed in, ov
shall run in metal guides from which they cannot he dis-
lodged. The bottoms of the boxes, or guides, shall he of
such construction that the counterweights will be retained
if the ropes break.

(&
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Order 439, —Freight Klevator Landings., New Installations.

(a) If there is & railroad track upon any elevator land-
ing, the tops of the iails shall be fAluch with the floor for a
distance of 6 feet from the threshold.

Order 440.—Power Freight Elevator Hoistway Landing
Doors and Gates; Loeking Devices,

Every landing door and gate, except full automatic doors
and gates, for power freight elevators, shail he equipped
with an approved door or gate lock so arranged that the
door or gate cannot be opened unless the car is at the land-
ing. This lock shall be so constructed and located that it

cannot be easily reached from the floor when the door or
gate is closed.

For exception, see definitions Nos. 34-1-(a)-(2) and
34-2-(c).

SECTION IV.— CABLES.

Order 441,—Factors of Safely For Cables. New and Exist-
ing Installations,

(a) The factor of safety hased on static loads for car
and counterweight cables for power passenger and freight
elevators shall be not less than the values given in the fol-
fowing table corresponding to the contract speed of the car,

F'ACTORS OF SAFETY FOR HOISTING CABLES

Car Speed in Passenger Freight Dumb-
Feet per Min. Elevators Elevators waiters
S50 orless .___ . 7.0 6.7 See Order
160 . ____ . 7.8 7.0 473 (h) 1
200 .. _ __. . 8.5 7.6
300 _ _ 9.1 8.2
4000 . . . 9.7 8.7
boO_. ... . 10.2 9.1
600__ S 10.6 9.5
700 i 11.0 9.8
800_. B 11.25 10.0
Yoo oo - 11.4 10.2
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(b) Unless the ultimate strength and material of a
cable ave known, the load shall be limited to the load
allowed for an iron cable of the same diameter.

(¢) No car or counterweight cable shall be repaired or
lengthened by splicing.
Order 442,—Cable Data,

{a) There shall be posted for permanent record in a
conspicuous place on the car beam of every elevator here-

after installed a metal sign bearing the following original
data: : '

CABLE SPECIFICATIONS

Num- | Diam- | Rated | Date
ber eter Ulti- of

Kind of Cable of in mate | Instal-

Cables | Inches |Strength| lation

Hoisting

Car Counterweight

Machine Counterweight

Governor

TFor governor cable see order 447,

(b) Where steel cables are required or installed, this
fact shall be indicated on the metal sign.

() On elevators hereafter installed and thereafier
whenever cables are renewed on elevators, there shall be
attached to the cable fastening or car beam a metal tag or
plate bearing the following data:

CABLE INSTALLATION DATA

Diameter of Cables
Material of Cables . _______ . . ________
aled Ultimate Strength
Date Installed
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Order 443.—Renewing of Cables. New and Existing Instal-
lations,

Cables are considered unsafe and shall be renewed when
through broken wires, wear, rust, undue strain, or other
deterioration, the strength has decreased 25 per cent. When
for any reason it becomes necessary to renew one or more
cables of a group supporting a common load, all cables in
that group shall be renewed.

Order 444.—Number and Size of Cables Required.

(a) Every elevator car which requires hoisting cables
shall have not less than two hoisting cables, except that on
existing installations a single hoisting cable will be per-
mitted if the factor of safety is not less than 10,

(b) Every traction elevator hereafter installed shall
have not less than four cables, except, for 2 to 1 roping,
or where the capacity is not more than 1200 pounds, not
less than three cables shall be used.

(¢) Hoisting cables less than 14 inch in diameter ghall
rot be used for power elevators.

(d) The minimum number of hoisting cables shall be
determined by using the factor of safety in Order 441(a)
together with the rated ultimate strength of the cable. The
computed load on the car-hoisting cables shall be the weight
of the elevator car, plus the contract load, plus the weight
of the car-hoisting cables and the compensation minus the
weight of the independent car counterweight, if any. (See
Order 452},

Note: On traction elevator machines the number of cables required to
secure adequate traction may exceed the number required in Order
441¢a).

Order 445,—Cable Guards for Sheaves and Idlers,

Every sheave or idler under which is led any hoisting,
counterweight, or governor cable, shall be provided with a
guard that will keep the cable on the sheave or idler if the
cable becomes slack.

Note A: See Order 424(b) for deflecling sheave guards,

Nete B: See Order No. ¢ in the “Cieneral Orders on Safety” ror guard-
ing of pineh points,
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Order 446.—Cable Terminal Fastenings and Turns Required
On Prums.

(a) The ends or terminals of each hoisting and each
counterweight cable of elevators hereafter installed, shall
be independently fastened to the cross-head of the car frame
and counterweight frame, respectively.

(b) Where a cable equalizer is used in any elevator
ingtallation, the details of construction of such equalizer
shail be submitted to the Industrial Commission for
approval, and only approved construction shall be used.

(c) Not more than one cable, on any elevator hereafter
instaltled, shall be fastened into the same clevis or socket.

(d) The hoisting and counterweight cables of every
drum type elevator hereafter installed shall have at least
one and one-half turns on the drum when the car is at
either the bottom or top landing, This requirement shall
also apply, where possible, in the recabling of existing
instaliations. The winding drum end of every car or counter-
weight cable shall be secured on the inside of the drum.

(e} Where a cable is fastened in a socket, the strands
of the cable shall be separated and turned in toward the
center, The length of the turned portion of a cable shall he
not less than 414 times the diameter of the cable. The knot
thus formed shall be drawn tightly into the socket which
shall be filled with zinc or babbit. Cast iron socket thimbles
shall not be used. The socket shall be drop-forged steel, steel
casting, or formed in a substantial block of malleable cast
iron or better, such as semi-steel,

Exception: Where cable fastenings are installed hy
the cable manufacturer, other methods of sockef-
ing giving equivalent strength may he used,

Order 447 —~Governor Cables.

(a) The governor cable shall he of iron, steel, monel
metal or phosphor hronze, The cable shall be not less than
Yu” in diameter. Tiller-rope construction shall not be used
for governor cables, except that tiller rope may he used for
the portion of the eable wound on the safety drum, hut such

rope shall be of corrosion- resistant metal.
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In replacing existing governor cables they shall he
of the same size, material and construction as the eahle
originally furnished by the manufacturer, except that where
a cable of either different material or construction is em-
ployed, a test of the car or counterweight safety shall be
made with the new cable to demonstrate that it will success-
fully operate the safety.

Exception: An approved fibre governot rope may be
used on a freight elevator traveling not more than
b0 feet with a car speed not to exceed 75 feet per
minute and designed for a capacity of not more
than 3,500 pounds, provided that the rope is re-
quired to run over only two sheaves, namely, the
governor sheave at the top of the shaftway and
the tension weight sheave at the hottom of the
shaftway, and provided further that the setting of
the dogs of the car safety device does not depend
upon the traction of the rope in the governor
sheave and a consequent continuouns pull on the
rope.

(b) In every elevator hereafter installed, where a wire
governor rope or cable is used, the governor sheaves shall
be not less than 12 inches in diameter.,

SECTION V. COUNTERWEIGHTS,

Order 448, —Drum and Car Counterweights,

(a) Every drum type elevator hereafter installed, hav-
ing a contract speed exceeding 100 feet per minute, shall he
equipped with car counterweights supported by separate
cables. Every drum type elevator hereafter installed, having
a contract load exceeding 2,500 pounds, shall he equipped
with drum counterweights,

Exception: Sidewalk type elevators.
(bY Drum and ear counterweights shall be made of

metal, shall yun in substantial guides and ghall be provided
with not less than four guide shoes or slots,

(¢} Tf two sets of counterweights run in the same
guides, the car counterweight shall he above the machine
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counterweight, and there shall be a clearance of not less
than 8 inches between them,

(d) If an independent car counterweight is used, it
shall not be of sufficient weight to eause undue slacking in

any of the cables during acceleration or retardation of the
car.

Order 449.—Counterweight Cables. New Instaliations,

Each set of counterweights on power freight elevators
hereafter installed, the weight of which exceeds 1000
pounds, the travel exceeds 25 feet, or the speed exceeds 60
feet per minute, shall be supported by not less than two
cables,

Each set of counterweights on passenger elevators here-
after installed shall be supported by not less than two cables.

Order 450.—Protection of Counterweight Cables, New and
Existing Installations,

Where the cables of one set of counterweights pass
through, or by, another szet of counterweights, the eables
shall be so protected as to prevent chafing or wearing.

Ovder 451.—Bolting of Counterweights. New Installations.

(a) In each set of counterweights on every power ele-
vator hereafter installed, unless the counterweights are con-
tained in a steel frame, the separate weights shall be bolted
together with not less than four bolts with lock nuts and
cotter pins at each end, at least two of which bolts shall
pass through all of the weights, tightly bolting them to-
gether. Bach set of counterweights on hand elevators, and
on hand elevators changed to power elevators shall be holted
together with not less than two bolts. Each set of counter-
weights on existing elevators shall be bolted or strapped
together to keep the individual weights in position. Where
counterweight sections are carried in frames they shall be
sectired by at least two tie vods passing through holes in ail
sectiohs,

{(b) In every counterweight stack heveafter installed
over 8 feet high, there shall be a middle guide unless all
weights ave contained in a steel frame.

e
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SECTION VI. LOADS AND STRESSES.

Order 452.~—Capacities and Loadin gs for Passenger -
Flevators,
(a) Every passenger elevator hereafter installed shall
be designed and constructed for the contract load, but in no

case based on a loading per square foot of platform area less
than given in the following table:"

PASSENGER ELEVATOR CAPACITIES CORRESPONDING 70
EFFECTIVE PLATFORM AREAS

) Loading of Car
Effective Platform Rated Per Square Foot
Aren Sguare Feet Capacity in Pounds

19 700 70

13.5 1000 74

19 1500 79

24 2000 &3

29 2500 87

33 3000 90

37.6 3600 93

42 4000 95

50 5000 98

58 6000 103

T4 8000 108

87.5 10000 114

Note:s The “effective plutfortn ares’”
closure, No allowance shall he made fo
nres,

fs the ares wlthin the car en-
r handrafls In determining thta

The minimum contract load for elevators having effec-
tive platform areas not shown in the table may be obtained
by interpolation.

{(b) No passenger elevator nsed for hoisting safes or

similar special freight shall be loaded in excess of the
contract load,

Order 453.—Capacity Plates. New and Existing Installa-
tions.
{(a) Passenger Elevators. There shall be a metal plate
which shall be fastened in a conspicuous place in each pas-
senger elevator car, the letters and figures in each plate to
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be not less than 14 inch in height, and o be stamped in,
etched or raised on the surface of the plate, and shall bear
the following information:

(1) The contract load of the elevator in pounds,

(2) The number of persons, including the operator,
allowed on the car.

Note: The estimated number of persons allowed on the car is based
on the contract load divided by 150,

(b) Freight Elevators, A metal plate with raised let-
ters not less than 14 inch in height, stating the contract
load of the elevator, shall be fastened in a conspicuous place
in each freight elevator car,

{c) A metal plate or plates shall be placed upon the
car crosshead of each power elevator hereafter installed
bearing the following information:

(1) The total weight of the complete car, including
the safeties, See Order 404.

(2) The contract car speed in feef per minute at
which the elevator is designed to travel.

(3) The cable data as required by Order 442-(a).

Order 454.—Stresses Allowed in Design, New Installations.

(a) Every elevator hereafter installed and every part
thereof (except cables), and all structural support of such
an installation, shall be designed and constructed to carry
the contract load, using the safe working stresses specified
below for car frame members and the stresses permitted by
the State Building Code for structural members,

See tables in Orders 5322, 5324, 5828 of State Building
Code.

For cable stresses see Order 441,

{b) The stresses of rolled steel sections or annealed
cast steel in the construction of car frames and platforms,
based on the static load imposed upon them, shall not exceed
the values given in Table 1 for passenger cars and in Table 2
for freight cars for steels meeting Specification A—7 of the
American Society for Testing Materials for steel having an
ultimate strength of from 55,000 to 65,000 Ibs. per square
inch Tor rolled sections or cast steel, and 46,000 to 56,000 Ibs.
per square inch for rivets.

ﬁ“m
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TABLE 1, ALLOWABLE STRESSES FOR PASSENGER CAR

FRAME

MEMBERS

Maximum

) Allowsable
Loading Stress Basis
(Libs. per sq. in.)

Yension. ____ .. 1G,000 Net Area
Bending._______________ . 10,000 (Gross Section
Shear on shop rivets________ 8,000 Net Area
Bearing on shop rivets______ 16,000 Net Area
Shear on bolts in clearance

holes . ______ _________ 7,000 Gross Section
Bearing on bolfs in clearance

holes_____ . ______ . _____ 14,000 Gross Section
Bolts on threaded portions of

rods in tension___________ 6,000 Gross Section

11,700~ 49 I/

Gross Area

1 = effective free length of member 1n inches.
T = least radlus of gyration In inches,

TABLE 2. ALLOWABLE STRESSES FOR FREIGHT CAR—

FRAME

MEMBERs

Maximum

) Allowable
Loading Stress Basis
(Lbs. persq. in.)

Tension .. ____. _________ 12,000 Net Area
Bending of car frame member

and platform framing at

entrance ______.______ 12,000 Gross Section
Bending of platform stringers 15,000 Gross Section
Shear on shop rivets________ 9,500 Net Area
Bearing on shop rivets. _____ 19,000 Net Area
Shear on bolts in clearance .

holes__.__ . ___._ 8,000 Gross Section
Bearing on bolts in clearance

holes. ... ____ .. _ 16,000 Gross Section
Bolts on threaded portions of

rodsin tension___________ 8,000 Grogs Section

Compression

14,000—59 I /r

(iross Area

1 = effective free langth of member in inches,
r = least radius of gyration in inches,
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(e) Tor sleels of greater strength, the allowable
stresses may be increased proportionally, based on ultimate
strength.

(d) When material other than steel referred to in
Tables 1 and 2 is used in the construction of car frames or
platforms, the stresses shall not exceed 13 per cent of the
ultimate strength of the material for passenger cars and
15.6 per cent of the ultimate strength of the material for
freight cars. ‘

(e) Holes in webs of cross head for sheave ping shall -

be reinforced by means of a plate at least 50 per cent
thicker than the web and riveted to it,

Note: Local reductions in sectlon of a member in bending through
bolt holes for the fastening of hoist-rope or compensating rope hitches,
auxiliary apparatus on the crosshead or plank, sheave hoxes and the
fastening of platform to plank, need not be considered,

() The deflection of crosshead and safety plank shall
not exceed 14 inch in each 10 feet of span under stated con-
ditions with contract load substantially uniformly distrib-
uted over the car platform.

(g) The slenderness ratio l/r for members not mnor-
mally subject fo compression shall not exceed 260 ; for mem-
bers normally subject to compression, this ratio shall not
exceed 120, '

Noter Londings resuiting fromn buffer or safsty operations are not
considered normal loardings.

Note: In Tuble 2 the limits ure ziven to which car-frame and plat-
form members may be stressed afler the live foad is in position on the
clevator. Attention is ealled 1o the fact that in freight elevators, espo-
clally heavy-duty freight elevators, a different set of siresses is set up
while the lead, say, an auto truck, ig being moved from the landing to
(s proper position on the ecar. These stresses may be dealt with as
stresses which oceur oniy ocensionally in eonfunction with the maxi-
mum lHwve load, and may exceed the stresses in Table 2 so long as the
deflection of ear-friune or platform members fs consldered,

SECTION VI1I. GUIDE RAILS,
Order 455.—Guide Rails, General Requirements.

(a) Steel guide rails shall be provided for ear and
counterweights ag follows:

(1) On every power freight elevator hereafter in-
stalled when the speed exceeds 100 feef per minute;
and

e T

(2) On every power freight elevator when the capac-
ity exceeds 4,000 pounds and travel exceeds 50 feet; and

(8) On every paséenger elevator hereafter installed.

Note: Where steel guide rails are not reguired hardwood guide rails
may be used.

Note: Where the use of steel guide rails presents an accident hazard,
a8 in chemical shops or In plants where explosives are manufactured,
wood guide rails may be used,

(b) The guide rails shall be extended at the top and

bottom to prevent guide shoes running off in case the over-
travel is exceeded, '

(c) In new installation of power elevators, the guide
rails shall not be used to support the overhead machinery.

Order 456.—Sizes and Construction of Guide Rails, New
Installations,

(a) Steel guide rails when required shall meet the
following minimum requirements:
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(c) Joints in steel or wood guide rails shall be tongued
and grooved. Steel rails shall be fitted with fishplates, each

secured with not less than 4 substantia} bolts through each
rail,

Order 457.—Fastening of Guide Ruils, New Iustallations,

(a) Car and counterweight guide rail brackets and

their fastenings shall comply with the following require-
ments:

) Diameter of
Weight of Rails in Pounds per foot Bolts in
Inches
2l S 15
M T 5%
2% T 34
80 T 34

(1) Guide rail brackets secured to existing brick or
concrete hoistway walls shall have through bolts and
shall be fastened at not more than 8 feet apart.

(2) Where the vertical distance between the car
guide rail supports provided by the building structure
is greater than 14 feet, the car guide rails of passenger
and freight elevators shall he suitably reinforced or

additional supports of adequate design and strength
shall be provided. '

(b) Rails and/or brackets shall not be directly sup-
ported and fastened to hoistway enclosure walls unless such
wall is of such construction and strength as to adequately
withstand the thrust imposed on the rails under all norral
conditions of elevator service. Where so supported and
Tastened, the fastenings to such walls shall be by means of
steel or iron, bond blocks or inserts built into the wall with
expaunsion bolts or by through bolts or their equivalent,
Through bolts where used shall be backed on the outside
face of the wall with metal plates of such thickness and size
as to adequately distribute the load on the wall. Expansion

— 79—

holts shall not be used unless the wall construc_ztion‘ is such
as to rigidly and permunently hold the fastening in place.

(¢) The guide rail brackets and their supports shall be
designed, spaced and fastened, and shall noif deflect more
than 14” under normal operation, and shall withstand Wl.th- :
out undue deflection or permanent deformation, the apphca—
tion of the ear safety device when applied to the guides as
specified in Order 464 (m) when stopping with contract load,

" and in the case of freight elevators, the thrusts due to a

concentrated load placed on or removed from the car.

Freight elevator rail brackets shall be located as close
as possible to the position where they will receive substan-
tially the full thrust of the guide shoes, when the car plat-
form is level with the landing sill.

Wood plugs inserted in a wall for guide rail anchorage
are not permitted.

Fastenings to hollow tile walls, plaster partitions and
similar construetion are not permitted.

(d) Material used for shimming steel rails shall be

metal so secured as not to drop from its position if the
fastening becomes loose.

SEcTION VITI, MACHINES AND SAFETY DRVICES,
Order 458.—Minimum Sizes of Prums and Sheaves, New
Installations.
The diameter of drums and sheaves on every power ele-
vator hereafter installed, except sidewalk type elevators,
shall be not less than the following:

Diameter in inches Diameter in inches
of ‘eables of drums and sheaves
L e 20
W ... 22
Be T . 24
A oo 3?
7./ _____________________ ) ]

Noter A larger diameter than the vequired minimam g recommendad,
h K f
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. See Order 481—-(a) for elevators of a sidewalk type
installed within a building. '

Order 459.—Machinery, General Requirenients,

(a) The factors of safety based on the static loads
(the contraet load plus the weight of the car, cable, counter-

weight, ete.) to be used in the design of elevator machines
hereafter installed shall be:

Hand Elevators
For wrought iron or steel ________
For cast iron, cast steel and other materials 8
Power Elevators
For wrought iron or steel ____ ____ 8
For cast iron, east steel and other materials 10

(b} Drums and sheaves on elevators hereafter installed
shall be steel or cast iron with machine finished grooves,
except on hand elevators, and no traction U groove ghall be
more than 1/16 inch larger than the cable it earries,

(c¢) Every drum, traction sheave, pulley, gear, or other
. such part of an elevator installation shall be securely keyed
on its shaft, except that no key is required under the fol-
lowing conditions;

(1) On geared machines where the gear and dviving
sheave are mounted on and bolted to a common gear
and sheave spider., )

. (2) On gearless machines wheve the drive sheave ig
directly holted to a flange integral with the armature
apider or shaft.

(3) Idler sheaves and sheaves which turn on shafis

as bearings.
(d) Elevator gear housings in elevators hereafter in-
stalled shall have a sufficient number and correct size of

openings so located as to permit proper inspection of the
gears, and gear spider fastenings,

Exception: A gear housing cover that is not integral

with the bearing cap, does not require gaskets to

brevent oil leakage, and is not to exceed 30 lbhs, in

weight, will be acceptable in Heu of the above
requirement,

(e) Overhead direct connected electric elevator ma-
chines hereafter installed shall be mounted on continuous
steel or cast iron bed plates.

(f) No cable or link chain of any description shall be
used to form the operating connection hetween the machine
and the shifting gear or wheel on any single belt elevator
hereafter installed or remodeled.

(g) In elevators hereafter installed, every shaft shall
be fillet finished at every journal or shoulder cut.

Order 460.—Prohibited Installations,

1. New and Ewxisting Installations.
(a) No belt or chain driven machine shall be used in
any passenger elevator installation.

{h) No friction gearing or clutech mechanism shall be
used for connecting the drums or sheaves to the main
driving gear of any elevator.

() No passenger car shall have more than two en-
trances except in existing installations when approved in
writing by the Industrial Commission.

(d) No passenger elevator shall he installed having
confinuous pressure operation,
(e) A drum type freight elevator installation equipped
with a mechanical brake shall not have:
(1) Hoistway Hmit switches;
{2) Car door or gate electric contacts;
(3) Hoistway landing door or gate electric contacts;
{4) Or any combination thereof.
Except when approved in writing by the Industrial
Commission, See Order 463—(d).
(f) No emergency release shall be installed on an
elevator car which can be started from a landing.
2. New Installations,
(a) Chains shall not be used for hoisting in connection
with a power elevator,
Hixception: See Order 482, Special Requirements,
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M) Bell driven freight elevators hereufter installed
sh

case and to a speed of not morve than 50 feet per minute.

{e) No power elevator which consists of the platform
or carriage type of car supported by cables attached at four
Or more points shall hereafter be installed.

(d) Cast iron worm gears shall not be used in the
hoisting mechanism of any elevator hereafter installed,

(e} No power elevator hereafter installed, except side-
walk elevators, shall be controlled or operated by a hand
cable,

(f) No elevator of any type herveafter installed shall

have more than one compartment, nor shall elevator cars
counterbalance each other,

(g) No power freight elevator shall have a contract
speed in excess of 100 feet per minute except automatic
operation and elevators controlled by regular operators.

Exception: When controlied by a two speed motor,
and all requirements complied with, outlined as
follows:

(1) Speed not to exceed 150 feet per minute,

(2) Equipped with automatic floor leveling.

(3) Hach car entrance to be equipped with an
approved car gate and electric contaet,

(h) Sheaves or idlers shall not be suspended in cast-
iron stirrups from the under side of the supporting heam.

(i} Cast iron guide vails shall not be used,

(1) No hand elevator hereafter installed shall exceed
1,500 pounds eapacity. -

(k) The travel of any hand elevatoy hereafter ingtalled
shall not exceed 80 feet.

Order 461.—Power Attachmenis to Hand Elevators, New
and Existing Installations,

No power attachment, sueh as worm reduction units, rope
clutch or rope grip devices, belts to improvised rope wheels,
or any similar device, shail be installed on any hand ele-

all be limited to a travel of not more than 50 feet in any'
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valor unless all requirements for power elevators are com-
plied with.

Exception: See Order 482. Special Requirements.

Order 462,—Slack Cable Devices.

1. New and Existing Installations.

(a) A slack cable device which will automatically shut
off the power and stop the machine if the cables loogen or
break shall be provided on every drum type power elevator,
except on existing belt driven freight elevators where the
machines are in good condition and such devices cannot be
provided without rebuilding the machines.

2. New Installations.

(a) Every slack cable switch on elevators hereafter
installed shall be so constructed, installed and maintained
that it will not automatically reset when the slack in the
cable is removed.

(b) Every ceiling drum type elevator machine h‘ere-
after installed shall be so located with respect to height

~ that the slack cable device will operate with not more than

6 feet of slack cable.

Recommendation: A ceiling type machine should be
located not higher than the first story ceiling as
this will permit proper lead to the cable and will
result in longer service of each cable.

Order 463,—Limit Stops. New and Existing Installations,

(a) Every elevator which is provided with an elecf:ric
brake shall be equipped with final terminal stopping devices
that will automatically interrupt the power circuit and stop
the car in case of over-travel at each terminal of travel,
except on electric oil hydraulic elevators.

If muiti-phase alternating current is used to operate
the motor of any elevator hereafter installed, the terminal
stopping devices shall be so arranged and connecte:d that if
phuse reversal oceurs and the car over-travels at either ter-
nminal the motor cannot be again started until the phase
reversal is corrected, except where the requirements of
Order 472(a) are met.
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Final terminal stopping device for elevators hereaflor
inslalled shall consist of limit switches mounted in the
hoistway and directly operated by a cam attached to the car.

(b) Every electric elevator hereafter installed shall be
equipped with normal stopping device at each terminal of
travel. Such device shall consist of stopping switches

mounted on the car or in the hoistway and directly operated
by the movement of the car,

(c) Every drum type elevator machine shall be equipped
with an approved machine automatic terminal stopping de-
vice which will automatically stop the machine if the ear
over-travels either of the terminal landings.

(1) On alternating current drum type elevator ma-
chines hereafter installed, the terminal stopping device
as outlined above shall also directly open the electric
cireuit to the motor and brake. This device shall be in
addition to the device required by Order 463(a).

(d) Every traction type elevator machine with a me-
chanical brake shall, within two years of the effective date

of this code, be equipped with an electric brake and limit
switches,

(e) Tinal limit switches and the oil buffer shall he
located so that the engagement of the buffer and the opein-
ing of the limit switch will occur as nearly simultaneously
as possible without interfering with the normal operation
of the elevator. When spring buffers are provided, the final
limit switehes shall be opened before the bhuffer is engaged.

(f) Limit switches shall be securely fastened to the
steel guides or to the hoistway walls or floor ‘beams by
means of substantial steel clamps or brackets. Where the
switches are mounted on hoistway walls, they shall be fast-
ened by means of through bolts, or equivalent. The use of
lag bolts, screws or nails for this purpose is prohibited.

Order 464,—Car Safety Devices and Speed Governors,

(a) A car safety device capable of stopping and sus-

taining the car with the contract load shall be attached to
every elevator except:

¢
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(1) Freight elevators which travel not more than
10 feet,

(2) Direct lift plunger elevators,

(3) Existing carriage type elevators which travel
not more than 18 feet, and in no case more than one
story, provided the cables and their end fastenings
shall have a factor of safety of not less than 10.

(b) A sliding type car safety device shall be provided
for every elevator hereafter installed in which the contract
speed is more than 100 feet per minute. This device shall
be so arranged that it ean be released inside the car, on

top of the car, or by operating the machine in the up
direction. ;

(e) A safety shall not be used to stop a car in an
ascending direction,

(d) Every ear safety device hereafter installed, except
on hand elevators, shall have the dogs or clamps of the
safety device attached to and located in the lower part of
the car frame adjacent to or below the car platform, The
gripping surfaces of a car or counterweight safety device
shall not be used to guide the car or counterweight. Multi-
ple car safeties may be used subject to the approval of the
Industrial Commission provided that at least one of the ear
safely devices meets the requirement of the first sentence
of this Order.

(e) Every drum or idier sheave which is underneath
the car and is used to actuate lhe car safely device shall
be so guarded to prevent the rope or cahle leaving the drum
or sheave and shall be securely fastened to the car frame
divectly or by means of metal brackets,

(f) A cut-out switech that will open the motor and
brake control cireuits shall be provided in connection with |

every car safety device on every electric elevator hereafter
installed,

(g) A speed governor shall be installed in connection
with the required ear safety device for every power elevator
hereafter installed and every existing power elevator trav-
eling more than 18 feet, The car speed governor shall he
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set to cause the application of the safety at a speed not
more than 40 per cent and not less than 15 per cent above
normal, provided that no governor shall be required to trip
at less than 175 feet per minute. For contract speeds ex-
ceeding 500 feet per minute and not exceeding 700 feet per
minute, the governor tripping speed shall not be meore than
3314 per cent above the contract speed, and for contract
. speed exceeding 700 feet per minute not more than 25 per
cent above contract speed.

The counterweight safety, if provided, may be oper-
ated by the same governor and governor rope that is used
to operate the car safety. Provision shall be made to cause
the application of the counterweight safety at a speed
greater than that at which the car safety is applied, but at
not more than 10 per cent above that speed. Broken-rope
safeties of the instantaneous type may be used on counter-
weights within the limits of the following:

Total Weight of
Contract Speed—Feet per Minute Counterweight
‘ Pounds
250 . 2000
200 .. el 3000
60 ... . ... 4000
126 5000

(h} Every speed governor hereafter instalted shall he
of a type which will securely grip the governor ecable without
serious cutting, tearing or deformation thereof and thereby
actuate the car safety device, and shall be located where it
cannot be struck by the car or counterweight in case of
overtravel and where there is sufficient space for full move-
ment of governor parts.

(i) Iivery type of car safety device hereafter installed
not heretofore approved and having a rated capacity less
than 20,000 pounds shall be subjected to a type drop test.
Sueh tests shall be made at the risk and expense of the ele-
vator manufacturer under the dirvection of the Industrial

Commission. Complete plans and specifications for every
car safety device and speed governor to be tested shall be
submitted to the Commission for approval, or the manu-
facturer may make such tests and submit to the Industrial
Commission with complete plans and specifications, certified
copies of the tests made on forms satisfactory to the Com-
mission, duly witnessed and sworn to by a person or persons
satisfactory to the Commission for which approval is
degired. '

The test load shall equal the maximum load, includ-
ing the weight of the safety, for which approval is re-
quested. The free fall shall be such that the safety under
test shall have attained the maximum governor tripping
speed for which approval is requested, assuming 100 per
cent efficiency, before the safety actuating device starts to
function, but in no case shall the required fall be greater
than that needed to attain 300 feet per minute,

The drop test may be made with the governor with
which the safety will be used, If so tested, the governor
shall actuate the safety. The governor shall be set for the
maximum fripping speed for which approval is requested

except that a tripping speed of more than 200 feet per
minute shall not be required,

The distance from the starting point to the final point
of rest under the above test conditions shall not be more
than 12 feet.

The application of the car safety device shall not
cause the ear platform to becomme out of line in excess of
14 inch per foot measured in any direction,

No car safety device, or combination of car safety
device and speed governor, shall be used which has not been
so tested and approved,

(J) Every type of car safety device, and every com-
bination of car safety device and speed governor, shall he
maintained in proper working condition and shall be sub-
jected to running tests at intervals as outlined as follows:

(1} Lvery power elevator with a car safety device
and speed governor combination shall by not later than
January 1, 1949, be subjected to an actual running test
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with the load indicated by the capacity plate on the
car and, by tripping the governor by hand at contract
speed, stop and hold the car with the contract load. This
test shall be made with all electric apparatus operative
-except for the cutout switch required by Order 464 (f).

On such tests car safeties of the sliding type ghall
stop the car within the limits specified in Order
464(m) except that the stopping distance shall be
based on the car speed at which the governor is
tripped.

In the event the safety device and governor com-
bination fails to function as required, the owner or
agent shall renew or replace any part or parts of
equipment and make a test or tests necessary to
insure satisfactory operation of the safety device and
governor,

(2) When a test is made and the safety device and
governor combination prove satisfactory on either new
or existing installations, a similar test shall be made
at every three year period thereafter.

Reports of the above tests shall be submitted to
the Industrial Commission on forms furnished by the
Commission.

(k) If the approved rated capacity of safeties hereafter
ingfalled is less than the weight of the car, the contract
load and the eables suspended from the car, a new drop test
shall be made and complete plans and specifications shall be
submitted to the Industrial Commission for approval,

(1) A drop test made on a car safety device that is de-
signed and constructed to trip by inertia, when set within
the drop test requirements, shall be considered satisfactory.
The governor in connection with the above safety device as
a combination shall be tested geparately by means of a
weight test, and also to determine tripping speed.

Note: Tesl of car safety deviees ad otler sufely appliznees by the

United States Bureau of Stamlords will - he recaognized by The Tmlastein)
Commisston,

{m) An overspeed test with contract load in the ear
shall be made of the safeties of each new power elevator
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before the elevator is placed in regular service, except that
governor-controlled instantaneous-type safeties shall be
tested at contract speed, the governor being tripped by
hand. For wedge-clamp, gradual-wedge-clamp and flexible-
guide-clamp safeties, this test shall be made with contract
load on the car to determine whether the gafety will operate
within the allowable limits of the maximum and minimum
stopping distances hereafter specified. The test shall be
made with cables attached and all electric apparatus opera-
tive, except for the cutout switch required by Order 464 (f).

For elevators, where the contract load is unable to
bring about overspeed and for elevators without sufficient
travel to permit overspeed, the governor shall be tripped by
hand at maximum obtainable speed,

No test of the safeties with safe-ifting load in the
car shall be made.

No person shall be permitted to ride on the elevator
car during an overspeed test or drop test.

The governor tripping speed shall be checked for
compliance with Order 464 (g).

The pull-out of the governor cable fl'om its normal
running position until the safety jaws begin to apply pres-
sure to the guide rails shall not exceed 30 inches.

Stopping distance is the actual slide as indicated by
the marks on the rails.

The maximum stopping distance of car and counter-
weight for safeties of Type W. C. (Wedge Clamp) with con-
stant retarding force shall be not greater than shown by
Table 1, for cars with contract load and for the counter-
weight, and the minimum stopping distance shall not be less
than shown by Table T for ear with contract load and for
the counterweight.
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TABLE |

WEDGE CLAMP SAFETY (Constant Retarding Force)

Maximum Minimum
Goyerpor Stopping Distance Stopping Distance
Tripping Car plus Contract Car plus Contract
Speed Load or for Load or for
Counterweight Counterweight

Fpm Ft.—~In. Ft—In,

176 1- 4 0-10

200 1- 6 -0

300 2- 0 1-2

400 2-10 -7

500 3-11 2-0

600 5- 2 2- 5

700 6- 8 3-0

800 86 3- 7

900 10— 8 44
1000 12-11 5h-1
1100 i5- 6 6- 0
1200 18- 5 T- 1
1300 21- 8 8- 2
1400 25— 0 9- 4
1500 28- 3 10- 5

The maximum stopping distance of car and counter-
weight for safeties of Type G. W. C. (Gradual Wedge
Clamp) with increasing retarding force shall be not greater
than shown by Table I1, for cars with contract load and for
the counterweight, and the minimum stopping distance shall
be not less than shown by Table IT for car with contract
load and for counterweight,

i

@
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FABLE 11

GRADUAL-WEDGE-CLAMP SAFETY

Maximum Minimlilm
(overnor Stopping Distance | Stopping Distance
Tripping Car plus Contraet Car plus Contract
Speed Load or for Load or for
Counterweight Counterweight

Fpm Ft.~In. Ft—~In,

175 6- 2 111

200 6- 3 2- 0

300 6-11 2- 4

400 7-10 2- 79

500 28-10 2-11-

600 9-11 8- 4

T00 11— 1 3-10

800 12— 4 4- 6

900 13- 6 h— 4
1000 i4- 8 6- 1
1100 16- 0 -0
1200 17- 4 80
1300 18- 6 9- 0
1400 19- 8 10- 1
1500 21-1 11- 1

The maximum stopping distance of the car and
counterweight for safeties of Type F.G.C. (Flexible-Guide
Clamp) shall be not greater than shown by Table III, for
the car with contract load and for the counterweight, and
the minimum stopping distance shall be not less than shown
by Table TIT for the ear with contract load and for the
counterweight,



TABLE III
FLEXIBLE-GUIDE-CLAMP SAFETY
’ Maximum Minimum
Goyerpor "~ | Stopping Distance- Stopping Distance
Tripping Car plus Contract |  Car plus Contract
Speed Load or for Load or for
Counterweight, Counterweight

Fpm Ft.~In, Ft,—In,

176 0-10 0-6

200 _ 0-11 0-7 .

300 1-7 0- 8

400 2-5 1-1

500 3-5 1- 8

6800 4-10 1-11

700 6-5 2- 5

800" 8- 2 3-2

900 10- 4 3-11
1600 12- 7 4- 8
1100 15- 2 bh- 8-
1200 18- 0 6- 8
1300 21- 1 7-10
1400 24— 7 8-11
1500 28-0 i0- 0

(n) Each safety shall be marked for identification by
thf: manufacturer by a plate that may be placed in a con-
spicuous location on the plank, This plate shall show the
range of weight and speed for which the safety is approved:
said weight to include the complete car structure, the safetv,
the contract load in the car, and all moving equipment, t}ie;

weight of which is borne by the safety and the name of
the manufacturer,

{0} The governor shall be marked for identification by
a plate, which marking shall give the type, tripping speed,
size and material of cuble and the name of the max}ufacturer.

Tripping Speed - ________________.
Cable Size ___________ . ___ e
Cable Material __________ S
Manufacturer _________________ . __

Order 4656.—Brakes. :

(a) Every direct connected electric elevator hereafter
installed shall be equipped with an electrically released
spring applied brake a0 designed, installed and maintained
that it will not be released until the power has been applied
to the motor. Under normal operating conditions, the action
of the brake magnet in allowing the brake to set shall not
be retarded by any motor field discharge or counter voltage,
nor by any single ground or short circuit.

Note: See Order 463(d) for traction elevators with mechanical brake.

(b) Every power elevator shall be eguipped with a
brake so designed, installed and maintained that it will be
released whenever the control mechanism is shifted to the
starting position, and so that the brake will be applied
whenever the control device is moved to the stopping
position.

(¢) Every hand elevator shall be equipped with a hrake
that will operate effectively in either direction of motion of
the elevator. Whenever such a brake has been applied it
shall remain locked in position until released.

{d) The brake on every hand elevator hereafter in-
stalled shall be so arranged that it will operate automatically
at the top landing.

01-(_181' 466.—Stop Balls For Hand Ropes.

Every elevator equipped with hand cable control shall be
provided with adjustable stop balls, to center the control
mechanism and stop the car at each terminal landing.



04 ——

Order 467.—Guards For Hand Cable Sheaves and Idiers.

In every hand cable controlled elevator, the sheaves which
lead the hand cable from the hoistway to the machine shall
be guarded to prevent injury to an operator and so that
the cable cannot run off. Every idler sheave under which is
led an operating cable shall be provided with a guard that
will keep the cable on the sheave,

Order 468,—Centering Ropes,

Ivery hand cable controlled elevator, except hydraulic
elex-fators, shall be equipped with a properly adjusted cen-
tering rope so arranged that it can be easily and safely used
at any point in the car travel, -

Order 469.—Warning Chajns. New and Existing Insialla-
tiOHSp - -
Warning chaing shall be hung from the cay platform
within 2 inches of the edge of the entrance side or sides of
every power freight elevator, except where hoistway land-
ing doors with electric contacts or interlocks are provided.
Such chains shall extend at least § feet below the bottom of
the platform, shall be spaced not more than 5 inches apart,

and shall be made of not less than No. 10 U, 8. Standaxd
Gauge wire with long links,

SECTION 1X. CONTROL AND PROTECTION.
Order 470.—Control Mechanism,

(a) There shall not be installed or used any control
system which depends upon the completion or maintenanece
of an electric circuit for the interruption of the power and
fo.r the application of electro-mechanical brakes at the ter-
minals, for the operation of car safety devices, or for the
closing of a contactor by an emergency switch or stop but-
ton, except that the requirements in this paragraph do not
apply to dynamic braking and speed control devices,

(b) The car switeh or hand lever on every power ele-
vator herveafter installed which requires such mechanism
shall be so arranged that the movement of the switch handle

or lever toward the opening (which operator usually faces)
will cause the car to (escend and the movement of the
switch handle or lever :way from the opening will cause the
car fo ascend. Except on hydraulic elevators and existing
electric lever control elevators, the switch handle or lever
shall return to the neutral position when released, and shall
automatically latch in this neutral position,

(c) A manually operated civeuit-breaker or disconnect-
ing switch of the enclosed type opening all lines shall be
installed separately in the supply circuit of every elevator
or dumbwaiter motor or motor generator set hereafter in-
stalled, This switch shall be provided with proper over cur-
rent protection. No provision shall be made to close the dis-
eonnecting switch from any other part of the building. This
switch shall be a horsepower rated motor circuit switch
where the motor is rated at 2 horsepower to and including
50 horsepower,

Note: The intent of this Order is to require an externally-operable
switeh or cireutt-breaker, located adjacent to and visible from the
elevator machine, (See Wisconsin State Hlectrieal Code).

(1)} On existing elevators where a proper type of dis-
connect switech has not been installed in the machine
room or visible from the elevator machine, and in the
opinion of the Industrial Commission is not reasonably
safe, the switch shall be relocated or a new switch of
the proper type and design shall be installed.

Noter 1t is recommended that this switeh be localed in 1he muachine
room ut the lock-jamb side of the entrance door,

(d)} In mechanically controlled elevators hereafter in-

stalled, the operation of directional switches or operating
valves shall in no case depend solely upon a belt or a chain.

(e) The handrope for operating of an elevator shall be
accessible from the car at any point in the car travel.

Aoter The handrope for the contrel of an elevator is sometimes mnade
aceessible from the lunding side by culling an opening in the hoislway
enclosure, To aveld this it is permissible to wrrange the handrope by
means of suxiliary sheaves so thal one run of the handrope will boe
on the outside of the hoistway enclosure, provided that in every such
vase (he handrope on the outside shall be guarded in an approved
mununer (oo point not less than 3 feet above cach floor,
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When hecessary to renew a section of the hand cable,
each splice shall be made with standard shackles.

(f) The overhead tension weight fof the hand cable
of any elevator equipped with lever control apparatus shall

be secured by a chain attached to the weight and to a suit-
able anchorage. S o o

(g} The car of every power freight elevator with hand
a.::able control shall be equipped with a cable lock so designed,
installed and maintained that the hand cable can be loeked

at any landing to prevent the operation of the car

by per
on other floors, ¥ porsons

Exception 1. Sidewalk Elevators,

Exceptfop 2 Elevators eq_uipped with safety switches
or electric contacted gates, provided requirement
of Order 466 is complied with,

‘Nates See Order 472—(e).

. (h) The car of every electrically driven elevator

- equipped with an electric brake shall be provided with an
emergency stop switeh which will cut off the source of
power. This switch shall be adjacent to the operating device.

Exception: This requirement need not apply to exist-

1'11,%-,r elevators controlied by hand cable, installed
prior to August 12, 1926,

. It the stop button of an automatic operated elevator
1s marked “STOP” it may be used as the emergency stop

s“]'itch and shali be suitably identified and of a distinctive
color,

. Contacts of emergency stop switches or buttons shall
be directly opened mechanically and shall not he solely
dependent upon springs for opening the contacts. A self-
restoring type of switeh or button may be used only on
elevators having single-automatic operation and man;lally
operated or self-closing hoistway doors

Exlception: This requirement need not apply to exist-
ing elevators controlled by hand cables.
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Order 471.—Automatic and Continuous Pressure Operation
Elevators, New and Existing Installations.

Automatic and counlinuous pressure operation elevators
shall conform to the following requirements:

1. Ewzisting Instellations.

(a) The breaking of a circuit to stop an automatic or
continuous pressure operated elevator at the terminal shall
not depend on the operation of a spring or springs in ten-
sion nor upon the completion of an electrie circuit.

“(b) Where hoistway landing door locking system is
renewed or replaced, the equipment used shall comply with
the requirements of new elevator installations as outlined
in Orders 432 and 487. :

2. New Installations.

() Neither the operation of a spring or gprings in
tension nor thé completion of another electric circuit shall
be depended upon to break the circuit to stop an automatic
operation elevator at the terminals. If springs are used they
shall be in compression. The interruption-of the electric
circuit shall prevent the movement of the car.

(b) Automatic operation elevators shall eonform to the
following requirements:

(1) If the car has started for a given landing, no
impulse can be given from any landing to send the car
in the reverse direction until the car has reached the
destination corvesponding to the first impulse, It is per-
missible, however, {o stop the car at any intermediate
Ianding to take on or discharge passengers going in
the original direction.

{(2) If the car has heen stopped fo take on or dis-
charge passengers and is fo continue in the direction
determined by the first impulge, it is permissikle to
start the car hy the closing of the car gate.

(3) The car cannot be started under normal opera-
tion unless every hoistway door is closed and locked
in the closed position (Hoistway Unit System). See
Order 452-2,
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Exeeption:

(1) On landings where no landing operating device
is provided, the interlocks on such landings

may be of a type which can only be unlocked
manually from the car side,

(2) Freight elevators with a contract speed not to

exceed 100 feet per minute, (See Order 437

(a) (8) and (i).)

(4) Electrice oil-hydraulic Passenger elevators: In
addition to hoistway landing door interlocks, a device
shall be provided which shall compensate for the creep-
ing of the car away from the landing by leakage in the
valve or in the cylindey:

Nofe: Attention ig called to th
and contacts of a type in which t

locks are required,

(e} Al automatic and continuous pressuye operation
elevators hereafter installed with a travel 35 feet or over
shall be provided with 2 switches mounted on top of the
car: (1) An operating switech to render all hall and ecar
buttons inoperative, and (2) an “UP" and “DOWN” switeh
or button which will enable the car to he operated at the

lowest pogsible speed “in either direction as long as the
switch or button is held in contact,

Order 472.—Electrical Protection,

(a) Every elevator hereafter installed driven by a poly-
phage alternating current motor shall be protected against
damage due to phase reversal by either:

(1) Limit switches ag specified in Ovder 463 arranged
to cut all wires, or all except one, which shail he the
ground conductor on grounded systems, and so con-
nected that after the car overtravels it cannot he moved
until the phase reversal is corrected, or

(2) A reverse phase relay, or other protective device,
whiech wil) prevent starting the motor if the phase rota-
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tion is in the wrong direction, This reqtiil:ement shalé
also apply to existing elevators installed since Augus
12, 1926.

Note: This does nol apply to alternating current motors used in
molor generator sets,

(b} The proper functioning of a Treverse phase 1'ela:xr
hereafter installed shall not be dependent upon t?le closure
of an electric circuit to open the motor circuit in case of
failure or reversal of phase.

(¢) If an overload circuit breaker is used for a direct-
current electric elevator, the wiring sh{«xll' he arranged so
that the circuit of the brake-magnet coil is opened at the
same fime that the line circuit is opened.

(d) Every electrically driven elevator e?(cept e.lectro«
hydraulic, hereafter installed shall be provided w11_;h an
efevator potential switch which will cause and maint{lill
interruption of power to the main circult. during excessive
reduction or failure of supply voltage, This protection may
be a part of the control equipment.

(e} Every electrieally driven elevator With'an.emer-
gency stop switch or electric contacted gates, which is con—1
trolled by a hand cable, lever or wheel, shlaH be equlppe‘(
with a sequence device requiring the centering of the opel-l
ating device after the power has been (_:ut off the motox
hefore the car can again be started. This may be_accom—
plished by the addition of a relay interlocked with the
control apparatus.

(f) Every elevator which is hereaftm: changed. i'ron“f
hand cable control to car switch or automatl(} or conf:muo‘u:a
pressure operated shall comply with new installation re-
quirements outlined as follows:

(1) Enclosed type ecircuit breaker or disconnect
switeh. See Order 470 (c).

(2) Electric brake. See Order 465 (a).

(3) Hoistway limit switches, See Order 463 (a) and
{b}.

(4) Electric contacted hoistway landing doors or
gates. See Order 437.
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(6) Electric contacted car door or gate, See Order
436,

(6) Emergency switch on the car. See Ovder 470 (h),

(7) A cutout switch in connection with the car safety
device. See Order 464 (f).

(8) All wiring to comply with Order 473,

(g) When any material change in electrical equipment
is hereafter made on any power elevator or dumbwaiter, the
wiring and equipment which is an integral part of that
which is being replaced or renewed must comply with the
requirements of new installations,

Ordler 473.—Switches and Wiring,

" (a) In every elevator hereafter installed in garages,
the hoistway limit switches and other spark-emitting de-
vices shall be placed at least 4 feet above the line of the

“lowest floor levels unless they are of the explosion-proof

type or of the enclosed type with contacts immersed in oil,

(b) The floor underneath every unit of unencloged elee-

trical apparatus shall be covered with a fireresistive
material,

(c¢) Elevators instalied in hazardous locations shall
also comply with the Wisconsin State Electrieal Code.,

(d) (1) No part of any electric civenit having a volt-
age in excess of 750 shall be used on any car control system.
Cireuits of higher voltage may be used in machine rooms or
penthouses for operation of motors and brakes, provided
that all control and signal wiring is thoroughly insulated
from such power circuits, and all machine frames and metal,
hand operated cable, ete,, be permanently grounded,

(2) The maximum voltage permitted on elevators
hereafter installed shall not exceed 300 volts to ground on
any elevator operating devices in the car, or at the landings,
including push buttons of elevator signalling cireuits,

(e) All live parts of electrical apparatus in or on ele-
vator cars or in elevator hoistways shall be enclosed to
protect against accidental eontact,
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(f) (1) Conductors in auxiliarv gutters used in machine
rooms, under controllers, starters nnd similar apparatus for
elevator machines, shall be of rubher covered type.

(2) Conductors between main circuit resistors and
the back of control panels shall be of the slow-burning type
(Type 8B}, or of the asbestos-covered type {Type A). All
other wiring on control panels, unless subjected to a fem-
perature exceeding 120 degrees F (49°C.), shall be of the
rubber-covered type having a flame retardant, moisture-
resistant outer cover or shall be of other type especially
approved for the purpose.

(8) Elevator Control Cireuits and Conductors or
groups of conductors having flame retardant outer cover
shall not be used as commections for the operating circuits
of elevator controllers unless such outer covering is also
moisture resistant,

(4) Traveling cables used as flexible connections
between the car and the hoistway, shall be of Type E, ele-
vator cable, and shall have a flame vetardant and moisture
resistant outer ecover,

{g) The minimum size of conductors for elevator wiring
shall be as follows:

(1) For lighting circuits, No. 14, except that Tor
flexibility 2 No. 16 may be used in parallel in traveling
cables,

(2) TFor elevator operating and control eireuits,
No. 16,

(3) For signal cireuits and for fixtures, No. 18,
(h) The following wiring methods shall he employed:

(1) In hoistways. Conductors located in the hoist-
way, excepl traveling eables and conductors used in
signal systems, shall be installed in rigid conduit or
electrical metallic tubing, except that flexible conduit
or armored cable may be used hetween riser and limit
switches, interlocks, push buttons or similar devices.
(See Order 473—(p).)
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(2) On the car. Conductors and trziveling cables on
the car shall be run in rigid conduit, electrical metallic
tubing or wireways; except that short runs of:

a. Ilexible conduit or armored cable may be used -

if so located as to be kept free from oil, and securely
fastened in place.

b. Type S cord may be used as the flexible con-
nection between the fixed wiring on the ear and the
switch on the car door or gate if securely fastened in
posifion not liable to mechanical injury;

(8) The conductors of motor circuits between motor;
and control panels may be grouped without any addi-
tional insulation of the separate conductors, provided
that the complete group is either taped or corded, and
painted in manner to make same as a rigid, self-
supporting form, not over 8 feot long, and not in a
position lable to mechanical damage or subject to g
temperature in excess of 120°F, (49°C.). '

(4) A bushing may be used in lieu of a box or ter-
minal fitting at ends of conduit or electrical metallic
tubing where conductors leave the conduit or tubing
behind a switchhoard, or where more than 4 conductors
leave the conduit or tubing at control apparatus or in
similar locations, in which case the conduetors shall be
bunched, taped and painted with insulating paint. Such
a bushing shall be of the insulating type except for
lead covered conductors,

(i) Conductors of car-lighting cirvcuits, and signal sys-
tems when not an integral part of the elevator wiring s3ys-
tem, shall be separated and run in separate traveling cables
and raceways.

(i) Conductors for elevator cireuits, including operat-
ing, control and power conductors, and signal conductors
when an integral part of the wiring system, may be run
in the same traveling cable or raceway system when the
power supply is from the same source, even though the
- characteristics of the voltage and/or current may be
changed within the system by rectifying, transforming or
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other converting devices supplied from the elevator feeder
cireuit; provided that all conductors are insulated for the
maximum voltage found in the eable or raceway system,
and the live parts of the equipment are insulated from
ground for this maximum voltage, Such a traveling cable
or raceway may also include a pair of telephone conductors
to serve a telephone in the car, provided such conductors
are insulated for the maximum voltage found in the cable
or raceway system.

(k) Traveling cables for all signal cireuits, and for all
other circuits not over 100 feet in length, may be suspended
by suitable clamps if the cables are so constructed that

the weight of :the cable is not ecarried by the individual
conductors,

(1) Wherever the traveling cables in swinging may
come in contact with projections or corners of the building
construction in the hoistway, such as I-beams, ledges and
the like, such irregular surfaces shall be made smooth by

covering with heavy gauge sheet metal or other suitable
means,

(m) If No. 18 conductor is used for signal cireuits, it
shall be protected by fuses rated at not to exceed 3 amperes.

{n) Clearances around contro} banels in a single ma-
chine room shall have a clear space arvound the live parts
as follows:

CLEARANCES
—_—
Rear Front Side
Single Panel |
Not over 42 inches 24" 367 18" (one side)
wide
Double Panel
Or single panel over 24" 367 18" (each side)
42 inches wide
3 or More Panels 367 36" 18" (one side)

_—
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Reduction of clearances for short intervals by huild-
ing columns hehind the switchboard, or by equipment on a
single panel in the switchboard, is permitted provided the
clearances are not reduced below those required for a single
panel board,

Nete: This rule is nol jntended to forbid mounting eontrollers omn tha
machine, nor enclosing the rear of control panels in removable cabinots,
If such cabinets are installed, the prescribed dimensions of cleuv space
apply when the back of the cabinet is removed.

(0) Terminal Housings. If the wiring to fixed motors
is in armored cable or metal raceways, junction boxes to
house motor terminals shall be provided. These housings
shall be of ample size to properly make connections and
they shall be of substantial metal construction.

{p) Wiring shall be in approved rigid conduit or elee-
trical metallic tubing, except where otherwise specified in
this code and shall conform to the requirements of the
Wisconsin State Electrical Code.

Where electrical metallic tubing is used it shall
comply with the following requirements:

(1) Straps, hanger or other supports shall be pro-
vided for each length of electrical metallic tubing re-
gardless of length to insure continuwous and substantial
grounded system,.

(2) Electrical metallic tubing shall not be run or laid
on the penthouse floor, pit floor or in any other Jocation
subject to mechanical damage,

(3) Electrical metallic tubing shall not be used in
grain elevators or in hazardous loeations where vapor
or gas and air, dust and air, or other highly flammable
substances are present,

Order 474~—Grounding.

For electric elevators, dumbwaiters and moving stairways,
the frames of all motors, elevator machines, controllers,
operating cable and the metal enclosures for all electrical
devices in or on the car or in the hoistway shall be grounded.

s
@
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Order 475 —8ignal Systems. New und Existing Installations.

(a} Every elevator and every power dumbwaiter shall
be equipped with a signal system or warning bell, so ar-
ranged that it can he safely and conveniently operated from
any landing, except (1) elevators and dumbwaiters con-
trolled by automatic or continuous pressure operation and
provided with operating buttons at the landings; (2) hand
elevators traveling not more than 30 feet.

(b) Lvery automatic push button elevator shall he pro-
vided with an emergency call bell with a properly placarded
push button in the car.

(¢} Al elevators in such locations as acid towers, grain
elevators and similar places, shall, when required by the
Industrial Commission, be provided with an emergency sig-
nal system or telephone to call the boiler room or other
place where assistance can be obtained in case of an
emergency,

SECTION X, LIGHTING,
Order 476.—Lighting.

(a) Car Lighting. Elevalor cars shall be adequately
lighted when in use. The intensity of illumination shall be
not less than 2 foot candles at the edge of the car platform.

(b) Landing Light. Every elevator hoistway landing
within or in connection with an occupied building shall be
provided with sufficent light to clearly see small objects at
the threshold.

(¢} Penthouse and Overhead Lighting. Every pent-
house shall be provided with suitable artificial light of an
intensity of not less than 2 foot-candles at the floor. Every-
elevator machine room and the area about a ceiling type
machine, including overhead sheave rooms and lofts shall
be amply lighted., Control of such lighting shall be in the
approach to the penthouse or overhead equipment.

{(d) Work Lights. Bvery power elevalor hereafter in-
stalled shall be equipped with work light and convenience
outlets as follows:
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(1) Work light receptacle and convenience outlet on
top of car.

(2) Work light receptacle on underside of platform,

(3) Work light receptacle and convenience outlet at
lowest hoistway level if hoistway landing doors are
used.

SECTION XTI, OPERATION, MAINTENANCE AND TSE.

Order 477.—Operation of Elevators, New and Existing
Installations,

A competent operator shall be stationed on the car of
every passenger elevator while in use, except automatic and
continuous pressure operation elevators. :

Note: Section 103.05 of the Wiscongin Statutes prohibits the employ-
ment of persons under 18 years of age in the operation of elevators,

Order 478.—Maintenance, New and Existing Installations,

(a) Elevators, dumbwaiters and moving stairway
equipment shall be kept in safe operating condition, prop-
erly lubricated and clean, including pits and penthouses,

(b) Hatch covers of the vertically vising type used on
elevators shall not be uged for storage purposes, nor as
passageways.

(c) Explosives or highly flammable substances shall
not be stored within 20 feet of any elevator hoistway or
penthouse.

(d) Material which is not a permanent part of the ele-
vator equipment shall not be permitted on the top or cover
of an elevator car.

Note: A sign should be used to plainly designaie a frejght elevator, at
the same time prohibiting unauthorized persons from riding on the car.
(e} No material shall be stored in the penthouse or
machine room of any elevator except that which is neces-
sary for the maintenance and operation of the elevator
unless the elevator equipment i entirely isolated by a rigid
enclosure, 3 feet away from it and extending from the floor
to a point not less than 6 feet above the Hoer,

Note: Hee General Orders on Bafely in Consiruetion, Section 16, Order
3633 for “Protlection from Falling Ohjeets,”

@
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PART V

DUMBWAITERS, SPECIAL TYPES OF ELE-
VATORS AND MOVING STAIRWAYSV

SECTION I. DUMBWAITERS.

Order 473, —Dumbwaiters.

1. New and Existing Installations.

(a) The hoistway openings of every electric dumb-
waiter shall be provided with landing doors, so arranged
that the dumbwaiter cannot be started unless all doors are
closed. Where 'a fire-resistive hoistway is required, all
landing doors shall be fire-resistive (see Orders 410-412),

(b) Every dumbwaiter hoistway opening at the floor
level shall be protected by a gate in compliance with Orders
437 and 438, Every other dumbwaiter hoistway shall be
enclosed on the loading side to a height of at least 80 inches
above each floor,

(¢) A dumbwaiter shall not have a platform area
greater than 9 square feet and not more than 4 feet in
height, shall have a solid cover over the full area of the ear,
and a carrying capacity of not more than 500 pounds.

Note: Dumbwaliters installed before August 12, 1926, where the plat-
form is greater than 8 square feet and the height is more than 4 feet,
will be accepted provided all the other dumbwaiter reguirements of
August 12, 1926, are complied with.

2. New Installations,
(a) No power dumbwaiter hereafter installed shall be
controlled or operated by cable control.

(b) Power dumbwaiters shall be equipped with brakes
which are automatically applied when the power is cut off
the motor.

Exeeption: Hydraulic dumbwaiters.

(¢} Power dumbwaiters having a travel of more than
30 feet, and a capacity of more than 100 pounds and oper-
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ated by winding-drum machines shall he provided with a
slac]'c-cable device which will cut off the power and stop the
car if the ear is obstructed in its descent,

_ (d). Power dumbwaiters shall be provided at each ter-
mm:fll with means independent of manual operation to auto-
matically stop the car, within the limits of overtravel.

{e) ’Every hoistway landing door or gate, on a power
dumb}valter helfeafter installed, shall be equipped with
electric contacts and approved locks or interlocks,

. (f) Dumbwaiter ears shall be of such strength and
stiffness that they will not deform appreciably if the load
leans or falls against the sides of the car.

(1) Cars shall be made of wood or metal and of solid
construction,

-(2) Cars for power dumbwaiters shall be reinforced
with metal from the bottom of the car to the point of
suspension,

' (8) Metal cars shall be of metal sections rigidly
riveted, welded or bolted together, ‘

(g) Dumbwaiter cars, machines and hoisting eables

shall be eapable of sustaining the loads given in the follow-
ing table:

MINIMUM ALLOWABLE DUMBWAITER CAPACITIES CORRE-
SPONDING TO EFFECTIVE PLATFORM AREA

Horizontal Area in Sq. Ft,

Struetural Capacity in Lb.

L5i 100

150
6.25 300
] 500

(h) Power dumbwaiters, except those of the direct-
plunger type, shall be provided with one OF more iron or
steel hoisting cables, chains or tapes, Where cables are
exposed fo corrosion, they may be covered with marline or
other equivalent protective covering,

@
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(1) The factor of safety for car and counterweight
cables based on static loads shall be not less than the
values corresponding to the contract speed of the car
as outlined in the following table:

TFACTORS OF SAFETY For DUMBWAITER CABLES

Factor of Safety Car Speed (Ft. per Min.)
5.4 50.
.7 100
6 150)
6.3 200
6.6 250
6.9 300
7.2 350
7.5 400
7.0 450
3 500

{2) The safety factor for tapes shall not be less than
25 per cent greater than given in the ahove table.

(8) The safety factor for chain shall not he less than
100 per cent greater than given in the above table.

(4) The number and size of the cables, chains or
tapes are determined by using the factor of safety in
the ahove table and the rated ultimate strength of the
cable, chains or tape. The computed load on the cable,
chains or tape shall be the weight of the car plus the
cohtract load, plus the weight of hoisting cables, chaing
or tapes and compensation,

(i} Guide rails shall be securely fastened to the hoist-
way, and the joints shall be tongued and grooved, doweled,
or fitted with splice plates.

(i)} Sections of counterweight for dumbwaiters having
a capacity exceeding 100 pounds or having a speed exceed-
ing 100 feet per minute shall he secured hy at least 2 tie
rods passing through holes in all sections, unless suitable
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frames or hoxes are provided. The tie rods shall have lock
nuts at each end and secured by cotter pins,

(k) There shall be no thoroughfare under the hoistway
of a dumbwaiter or its counterweight unless there is a struc-
ture under the hoistway sufficiently strong to withstand
without failure the impact of the car with contract load, or
the impact of the counterweights, when either is dropped
Treely in its guides from the upper limits of overtravel; pro-
vided that for cars or eounterweights equipped with gov-
ernor-operated safeties, the impact shall be computed for
governor-tripping speed. When broken rope safeties are
used, the impact of the car or counterweight shall be com-

puted for a free drop of the car or counterweight from 14
its travel.

SECTION II, SIDEWALK KELEVATORS,
Order 480,—Sidewalk Elevators,

Noter Sidewalk elevators are not recommended since their use in-
volves accldent hazards which cannot easily be eliminated,

1. New and Ezisting Installations.

(a) Every sidewalk elevator shall be covered at the
top with hinged or vertically lifting type covers which shall
when closed he capable of sustaining a live load of 300
pounds per square foot, The limitations of the sidewalk
opening, except for existing installations, shall in no case
exceed b feet at right angles to the curb and 7 feet parallel
to the curb. The surface of the covers shall be rough and

no part of them shai] project above the sidewsalk when
closed.

Hinged hatch covers may be used on sidewalk ele-
vators hereafter installed only if the elevator car has a clear
platform area of not move than 35 square feet, Hinges of
hatch covers shall be of sufficient strength and be securely
fastened to withstand the service of normal operation,

(b} Every power sidewalk elevator shall be provided
with one of the following requirements:

(1) A device to prevent its operation until the hatch
covers over the top of the hoistway are open, or

(2) Flat metal tops or arched bows of sufficient
- strength to open the hatch covers.
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{c) When hatch covers are left open, A fuI_l guard 1'101‘; :
less than 80 inches in height shall be provided in each side
of the sidewalk opening not fully protected b.y the hatch
covers. This guard shall be so fastened that it cannot be
pushed into the sidewalk opening.

{(d) Beveled toe-guards shall be prov.ided' und.er the
edges of the sidewalk and under other projections, if any,
as required by Order 415,

(1) If the platform of an existing sidewalk elevator
rises above the sidewalk, similar toe—guards.shall be
provided under the platform on all exposed sides.

(2) If the platform of a sidewalk elevator hereafter
installed rigses above the sidewalk, aprons shall be
attached to the under side of the platform fully pro-
tecting all exposed sides (see Order 487-(g}).

(e) Every existing power sidewalk elevator traveling
not more than 15 feet, or more than one story, shall com-
ply with the following orders: Orders 400, 402, 405, 406,
407, 412-.(a), 415, 418-(a), 436—(c), and Orders 437 and
438 (as applied to the lower landing), 473-(e), (f)-(2),
(g)a (h): (i); (J): (p): 474: 476”(1))) 478-'(&)-

BEvery existing power sidewalk elevator traveling
more than 15 feet shall, in addition to the above orders,
comply with Order 465—(b).

Hydraulic sidewalk elevators shall be subject to such
paragraphs of Orders 485, 486, 487 and 488 as may reason-
ably be applicable to sidewalk elevators,

(f) Every hand chain hoist elevator shall comply .with
Orders 412—(a), 437 and 438 (as applied to lower landing),
478—(a), 480-(a) and 480-(c).

(g) BEvery hand or existing power sidewalk clevator
car platform shall be enclosed to a height of one Taot on the
sides not used for entrance,

2. New Installations.
(a) The contract speed of every power sidewalk ele-
vator shall not exceed 20 fect per minute,
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(b} Flectric sidewalk elevators having a winding-drum

machine shall have normal terminal stopping devices on the
machine,

(c) The car enclosure on every power sidewalk elevator
shall eomply with Order 434--(a).

(d) A sidewalk elevator having a travel of 30 feet or

movre shall eomply with the requirements of power freight
elevators.

(e) A hatch cover of the hinged type may he arranged
to open against the building or may be used as a thorough-
fare only when there is a space of at least 18 inches between

the fully opened covers and any obstruction in the direction
of opening. '

(f) Guide shoes for sidewslk elevators (except plunger
elevators) shall be at least 24 inches long unless two sets
of shoes are used, spaced 18 inches between center,

(1) If vertical lift covers are used (except plunger
elevators), the spacing of guide shoes or the tength of
a single guide shoe remaining on the guide rail when
the car platform is level with the sidewalk, shall be
at least 14 of the height of the hatch cover stanchions.

(2) Tf single guide shoes not less than 24 inches long
are used, 6 inches of the shoe may.be off the rail when
the platform is level with the top landing.

Order 481.—Special Type Freight Elevators.
Sidewalk 'Type Elevators Within a Building.

(a) Bvery clevator of the sidewalk type hereafier in-
stalled within a building and traveling one story or more,

shall comply with all the orders which apply to freight
elevators,

Exception: Order 448; counterweights are not
required.

(b} The overhead clearance for elevators of sidewalk
Lype hereafter installed shall he not Jess than given in
Order 417 (a),
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Drum Type Elevator with 2:1 Underslung Roping. '
(c) Every drum type elevator hereaf.ter installed which
has 2:1 roping and is without counterwexghts, and the ma-
chine is not located overhead, shall he limited to a capacity
not to exceed 2500 pounds and the travel shall not exceed
30 feet.

. a5 or

Note:r A penthouse is net required provided there ax:a nn' sjlf::;::;ite(;
drums mounted vertically over the car. See Order ‘421t.. Bheaves 3
non the car are considered part of the car construction,

SgcrioN III. POWER CHAIN OR CABLE HOIST.

Order 482.-—Special Requirements, . _
(a) Every power chain or cable hoist used in connection

with an elevator shall comply with the following:

Capacity shall not exceed 800 pounds.

Speed shall not exceed 25 feet per minute.

Travel shall not exceed 15 feet or more than one
story, and a broken rope safety shall be provided when the
travel exceeds 10 feet.

The elevator gshall be operated from the 1andilngs only
and shall be constant pressure push butten operation.

In addition, the following orders or parts of orders
with changes as noted shall also apply.

Order 410 (a). Hoistway Enclosire.

416 (a) (b) and (d). ‘

417 Pit depth shall be not less than 12 Ill(.lheS.

498 The overhead supports shall be designed apd
constructed to carry the total load plus twice
the load for impact.

434 (a) and (b). Car enclosure. . '
In the event the hoistway enclosure is solid with
no projections and within 114 inches.of the ear
platform, a car enclosure is not 1.’equn'ed.

487 (i) (1). Operation and height of gate.

438 Gate Construction.

441 Safety Factor
(Chains: '
All electric chain hoisty shall be equipped wilh
not less than %" roller chain with a rated
¢apacity of not less than 6,000 Ibs,
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453 (h). Capacity Dlate.
462-2 (a). Slack Cable.
463 (b). Limit, Stops,
465 (a). Brake.

470 (¢). Service Switeh,
473 Wiring,

474 Grounding.

476 (a). Car Light,

_ SECTION IV. STAGE ELEVATORS,

Order 483.—Stage Elevators,
1. Ewxisting Installations.

(a) Every elevator located below g stage and traveling
one- story qnly, shall have the opening on the stage floor
eq;nppfed ;vﬁ:h a flush hatchway cover which, when the ele
vator i i , .
pator s down, shall be closed, forming part of the stage

The opening in the sta
. ge floor shall be protected by
}f;oeguards as required in Ovder 415. The hoistway in th}e
Oa'sement shall be e:ncfosed with guards as described in
b1del 4_12, and a swinging dooy equipped with a lock shall
be prowd.ed at each entrance. The speed of any elevator
installed in such a manner shall not exceed 5o feet per

minute. The carrying capacit
. v of the car platfor
as required in Qrdey 427—(a). platiorm shall be

2., New Ingtallations,

(a) Every stage elevator hereafter installed shall be

operated from one point only, from which point the operator

shall be able to see the hoistway opening in the stage floor

from at or above the stage floor level,
The hoistway entrances on ‘
. elevators hereafter in-
sta]lecli shall be equipped with gates or doors provided with
electric contacts and approved door loeks or interlocks,

SECTION V., HYDRAULIC ELEVATORS,

Ovder 485.~—~Construction

and General Req uiremer
\ 11s. New
Installations, ! New

(a) Every piston vod of tension-

' ype hydraulic eleva-
tors shall have a tactor of safety ot

of not less than 8, bhased

&
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on the cross-sectional avea at the root of the thread. A true
bearing ghall be maintained under the nut at each end of
the piston rod to prevent eccentric loading on the rod.

(b) Every hydiaulic elevator machine, whether of the
vertical or horizontal type, shall be so constructed and so
roped that the piston will be stopped before the car can be
drawn into the overhead work, A stop of ample strength
shall be provided to bring the piston to rest when under full
pressure without causing damage to the cylinder or cylinder
head.

(c) The traveling sheaves for vertical hydraulic ele-
vafors shall be guided. The guide rails and guide shoes shall
be of metal. The side frames of traveling sheaves for verti-
cal hydraulic elevators shall be made of structural steel or
of forged steel,

(d) Pressure tanks shall be made and tested in accord-
ance with the requirements of the Boiler Code issued by the
Industrial Commission,

(e) Every pressure tank that may be subjected to
vacuum shall be provided with one or more vacuum valves
to prevent collapse of the tank,

(f) Every pressure tank shall be so located and sup-
ported that inspection may be made of the entire exterior.

(g) Where a booster pump is used to operate a hy-
draulic elevator the operating device on the car must he so
arranged that full control of the elevator in either direction
is maintained,

1) The outlet of each pressure tank shall he 50 located
as lo prevent the entrance of air or other gas into the
elevator cylinder,

(i) Automatic stop valves shall be packed with cup
leather, or other means shall be used to prevent sticking
of the valve stems,

(;) Each pump comnected to the pressure tank of a
hydraulic elevator shall be equipped with a relief valve, so
installed that it cannot be shut off. The relief valve shall
be of sufficient size and so set as to pass the full capacity
of the pump at full speed without exceeding the safe work-

$
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ing pressure of the pump or tank. The relief valve shall be
biped to discharge into the discharge tank or into the pump

suction. Two or more relief valves may be used to obtain
the capacity.

(k) Every elevator bump, unless equipped with a pres-
sure regulator which controls the motive power, shall he
equipped with an automatic by-pass.

(1) Every hydvaulic elevator operated from a pressure
tank where the fluid pressure s obtained by directly admit-
ting steam, air or other gas to the tank shall comply with

all the rules covering hydraulic clevators. For limitations
in use see Order 460,

Order 486.-—Safety Equipment. New and Existing Installa-
tions,

(&) The hand cable on every hydraulic elevator shall

be equipped with a limit stop to prevent damage to the
valve mechanism,

{b) Every tank for a hydraulic elevator gshall he fitted
with a 14 ineh pipe connection for attaching a test gauge
when the tank is in gervice so that the accuracy of the
pressure gauge can he ascertained.

{¢) Every pressure tank shall be equipped with a water
gauge glass to indicate the height of the water in the tank,

Pet cocks may he used where pressure is obtained by steam,
air, or other gas.

(d) Each pressure tank shall be equipped with a pres-
sure gauge which correctly indicates pressure to at least
1% times the normal working pressure of the tank. This
gauge shall bhe connected to the tank by a brass or other
non-corrodible pipe in sueh a manner that the gange cannot
be shut off from the tank except by a cock with a “T” op
lever handle. (The “T” or lever must be set in line with

the divection of the flow.) The cock shall he in the pipe
near the gauge.

(e} The cylinders of hydraulic elevator machines, ex-
cept plunger type machines, shall be provided with means
for releasing air or other gag,
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(f) Every hydraulic elevator hereafter installed shall
be provided with an independent automatic means of gradu-
ally stopping the car #l the terminal Jandings.

(g) Where a booster pump is used to operate a hy-
draulic elevator, means shall be provided so that full con-
trol of the elevator in either direction is maintained at all
times by the operating device.

Order 487.—Plunger Type Elevators, New Installations.

(a) The piping system of plunger elevators shall be
provided with proper means to eliminate or preveni? Water
hammer in both directions of travel, :

(b) The sections of the piston shall be rigidly: joiﬁed,
and the bottom section shall he so designed and installed
that it cannot leave the cylinder,

(c) A cast iron plunger shall not be used in any case
where the elevator travel is more than 50 feet.

(d) Bvery plunger type elevator operating on greater
than 150 pounds pressure shall have extra heavy pressure
fittings throughout.,

(e) There shall be no lead piping in tlhe water line
betwecn the plunger cylinder and the operating valve.

(f) The construction of the operating valve‘ shail be
stich that the opening and closing of the valve _wﬂl gradu-
ally stop the flow of water to and from the eylinder.

(g) No sidewalk elevator of the plinger type with
sliding extended ecar guide rails shall rise more than 56
inches above any sidewalk.

Order 488.—Maintenance,

(a) The piston rods of hydraulic elevator maf:hines,
except plunger type machines, shall be exposed for inspec-
tion at least once every two years. The preparation f.m‘
such inspections shall be made by the owners or parties
using the elevators.

(b) The discharge tank and the pressure tank of every
hydraulic elevator shall be cleaned at Teast once every two
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vears. The water level in the pressure tank of a hydraulie
elevator shall be maintained at about two-thirds of the
capacity of the tank.

(¢) Each pump connected to the pressure tank of a
hydraulic elevator shall be equipped with a relief valve so
installed that it cannot shut off. The relief valve shall be
of sufficient size and so set as to pass the full capaeity of

the pump at full speed without exceeding the safe working
pressure,

Order 489.—Recabling Hydraulic Elevators,

Where more than one vertical hydraulic eylinder is placed
in the same hoistway, or where the horizontal eylinders ave
placed in duplex or triplex, the operation of all such con-
nected elevators shall be stopped by closing the main water
supply valve before recabling any one of the elevators.

SECTION VI. MOVING STATRWAYS,
Order 490.—Construction.

(a) Angle of inclination.

The angle of inclination of a moving stairway shall
not exceed 30 degrees from the horizontal.

(b) Width.

Moving stairways shall be nol less than 22 inches
nor more than 48 inches wide between the balustrading
measured on the incline at a height of 27 inches vertically
above the nose line of the steps. In no case shall such width
exceed the width of the steps by more than 13 inches.

(c) Balustrading and Handrails.

(1) Moving stairways shall be provided on each side
with solid balustrading. On the step side the balustrad-
ing shall be smooth, without depressed or raised panel-
ing or molding, except for necessary protective mold-
ings parallel to the run of the steps and vertical mold-
ings projecting not more than Y4 inch and properly
beveled and used to cover joints of panels,

(2) Where glass panels are used in balustrading,
they shall be approved tempered type glass,
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(3) The clearance hetween the step treads and the
balustrading (curtain guard) shall not exceed 14 inch,

(4) There shall be no abrupt change in the width
between the balustvades, and any change shall he not
more than 8 per cent of the greatest width.

In changing from the greater to the smaller width
the change in the direction of the halustrading shall be not
more than 15 degrees from the line of travel.

Each balustrading shall be equipped with a handrail
moving at substantially the same speed and in the same
direction as the travel of the steps.

(5) Each moving handrail shall extend at normal
handrail height not less than 12 inches beyond the line
of the comb plate teeth at the upper and lower land-
ings, except that for speeds of 75 F.P.M. or less, and/or
a width of 30 inches or less, the handrail extension may
be stationary.

(6) Hand or finger guards shall be provided at the
point where the handrail enters the halustrading,

(7) A guard shall be installed in the apex of the
angle formed where the balustrading meets a ceiling
or soffit line.

(d} Treads and Landings.
(1) Step frames and treads shall be of incombustible

material, Step treads shall be horizontal and of a mate-
rial and design affording a secure foothold.

Exception: Slow burning material may be used for
treads provided they are covered on the underside
with sheet metal not less than No. 27, U.S. Gauge.

(2) The depth of any step tread in the direction of
travel shall be not less than 153, inches, and the rise
between treads shall not exceed 814 inches. In no case
shall the width of a step tread be less than 16 inches,

(3) The maximum clearance between treads on the
horizontal run shall be Y% inch.

(4) The tread surface of each step shall be slotted in
a direction paraliel to the travel of the steps. Bach slot
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shall be not more than 14 inch wide and not less than
4 inch deep, and the distance from center to center
of adjoining slots shall be not more than 34 inch,

(5) There shall be a comb plate at the entrance and

. exit of every moving stairway, The comb plate teeth

" shall be meshed with and set into the slots in the sur-

face of the tread, so that the points of the comb teeth
are always below the top surface of the treads,

(6} Comb plates shall be adjustable in both the hori-
zontal and vertical directions.

Sections forming the comb plate teeth shall be 50
arranged as to be readily replaceable without the use of
special tools,

Order 491.—Strength of Trusses or Girders.

The truss or girder shall be so designed that it will safely
sustain the steps and running gear in case of failure of the
track system to retain the rumning gear in its guides,

Order 492,—Track Arrangement,

The track arrangement shall be designed to prevent dis-
placement of the steps and running gear if a step chain
breaks.

Order 493, —Capacity and Loading,

The contract load, in pounds, shall e computed by the
following formula:

Contract Load —= 4, 6W A

In this formula, W is the width of the moving stairway
treads in inches, and A the horizontally projected distance
in feet between the upper and lower comb teeth.

Order [9f.—Factors of Safety,

The factors of safety to be used in the design or moving
stairways shall be at least the following, based on the static
loads: ‘
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(1) For trusses and ali structural members ineluding
tracks, b. :

(2) For moving stairway driving machine:

For wrought iren or wrought steel, 8,
For cast iron, cast steel, or other materials, 10,

(3) For power transmission members, 10, except step
chains composed of cast steel links which shall be thor-

oughly annealed, in which case the factor of safety
shall be 20,

SAFETY REQUIREMENTS. _
Order 495.—Limits of Speed. -

The rate of travel of the steps measured along the angle
of inclination shall not exceed 125 feet per minute, except
that higher rates of fravel may be permitted, subject to the
approvel of the Commission,

Order 496.—Application of Power.

An electric motor shall not be used as a driving means
for more than one moving stairway. The drive machine shall
be connected to the main drive shaft by toothed gearing or
a coupling, or shall be connected by a chain.

Order 497.—Safety Devices.
The following safely devices shall he provided,

(a) An emergency stop huiton or other type of switeh
marked “STOP BUTTON” or “STOP SWITCH" shall be
conspicuously located in a readily accessible position, at or
near the top and bottom landing of each moving stairway
and shall be guarded against accidental contact. The opera-
tion of either one of these buttons or switches shall cause
the interruption of power to the drive machine.

1t shall be impossible to start the drive machine hy
means of these huttons or switches.

(b} Starting buttons or swilches shall be located within
sight of the moving stairway and shall be of the key-
operated type. :
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(c) A speed governor shall be provided which will cause
Lhe interruption of power to the drive machine in case the
speed of the steps exceeds a predetermined value which
shall be not move than 40 per cent in excess of the normal
running speed.

(d) A broken step chain device shall be provided that
will cause the interruption of power to the drive machine
in case a step chain breaks and, where no automatic chain
tension device is provided, in case excessive sag oceurs in
either step chain,

(e) Where tightening devices operated by means of
tension weights are provided for any purpose, provision
shall be made to retain these weights in the truss in case
the weights should fall. -

(f) Each moving stairway shall he provided with an
electrically released, mechanically applied brake of sufficient
power to stop it when fully loaded.

This brake shall automatically stop the moving stair-
way when operating or tending to operate in the descending
direction in case any of the above safety devices fail to
function.

(g) If the drive machine is connected to the main drive
shaft by a chain, a device shall be provided which will cause
the application of a brake on the main drive shaft in casc
the drive chain parts,

Order 498,—Lights and Access.

Permanent provision for artificial lighting shall be pro-
vided in every machine room, which ean be lighted without
passing over or reaching over any part of the machinery,

Reasonable accéss to the interior of the moving stairway
shall be provided for inspection and maintenance,

Order 499,-—Tests,

Each type of moving stairway shall be Type Tested for
the contract load which it is designed to carry. Such tests
may be made at the option of the manufacturer in his plant
or on the first moving staivway of that type installed in a
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building. In case the first installation of a given type ig not
of sufficient rise and/or width to permit testing it for the
maximum rated load of the type, subsequent type tests
shall be made with load until a maximum load test has
been made,.

All installations made subsequent to the type tests shall
he tested in the field without load.

The following tests shall be made:

(a) Speed Tests. The application of the overspeed
safety device shall be obtained by causing the moving stair-
way to travel at governor tripping speed as specified in
Order 497 (d), except where an alternating current driving
motor is used the governor switch may be tripped by hand
at normal speed, :

(b) Broken Step Chain. The application of the broken
step chain device called for in Order 497 (e) shall be
obtained by operating the actuating device by hand.

(c) Broken Drive Chain. The broken drive chain device
called for in Order 497 (h), where a drive chain is provided,
shall be tested by operating the actuating device by hand.

(d) Stop Buttons. The emergency stop buttons called
for by Order 497 (a) shall be tested by operating these
buttons when the moving stairway is operated in each
direction of travel.
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INDEX
_ Order No,
Access_to machine room or penthouse ______ 422(e)
Advertisement ineavs . ___________ 429(d)
Age, minimum for operator _____________ 477
Ann}qnc;gtor,f elevator calr, definition ._____
ppilcation for approval _.. _____
Approved: pprova A 404
definition . _____ PO,
buffers .._h____h___uu____g__::u:::: 419
car sai:ety device and governor . _______ 464 (3
fire-resistive doovs . ____ " 410{e) (4}
prons on automatic-leveling cars _________ )
rea of: ’
dumbwaiter ____. 479
hateh eovers, sidewalk elevators _________ 480
platform, per square foot, freight _______ 427
platfm:m relative {o load, passenger _____ 452
Automat}c, full, door or gate, definition ____
Automatic semi-door oy gate, definition ..__
Automatic elevator e 4M
car doors or gates, freight . ____ "~ 436
car doors or gates, passenger _____ e 430
ch_angewover from cable control _____ 472(f)
hogstway landing doors or gates, freight __ 487
hmstway landing doors, passenger .. __ 431
interlocks ______ "7 " 7T 432
vision panel, freight 7" 437(g)
vision panels, passenger _____ ______ 431(g)
Automatie operation, definition ________
Basement, definition _ ________
Beams, overhead T 423 (h)
Bell, signal, emergeney call . ____ " 47g
Belt, driven freight, limitations _____ 460-2 (b)
Bolt, fastenings, guide rails —__ .~ 457
Bolting of counterweights ____ "~ 451
gowl'{s, hatch covers R 11
rakes, power and hand elev . 5
Buﬁ’ers’: levators ________ ag5
clearanees _____ .. ____
definition T A
final limit switches on power elevators __ 463 (e)
spring,, oil ________ " 419
Button: T
emergeney stop . ___________ 470(h)
signal j':'%(r)
Cable lock, definition _________
Cables: 7 TS
bassenger, freight elevators _._____ 441
counterweight e 441

data .. _________ e —eo o 442(a)
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hoists, power .. .. 482
dumbwaiters ______________________. ___ 479-2(h) (1)
equalizers ... . .. . . _______ S 446(h)
fastenings . ____________ e 44G(e)
governor — -~ —— 447
guards for sheaves and idlers ... . 445
hereafter installed or renewed ._____.____ iig(e)
number and size requived ._.____ . 444
prohibited, repairing or splicing _________ 441 (e)

- steel where vequived ______________ . _ 442 (h)
terminal fastenings . ____________ 446
turns required on drums __________._. 446(d)

Call bell:
emergency o 475 (b)
signal system or telephone ______________ 475(e)

Capacity:

{see contract load)

dumbwaiter ___________________________ 479-2 (g)
passenger elevator ..o ______________ - 462
plates, freight . ____. 453
plates, passengey _____ . _________ 458

Capacities and loadings:
freight elevators e 427
passenger elevators ______ . ______ __ 452
prohibited, vequirement . ___________.__ 452 (b)

Car: ’

clearances (see clearances)
capacities and loadings, passenger elevator 452

capacity plates . .. .. 453
construetion .. ___ 427
counterweights (see counterweights)

cover, freight ... .. . ___ 434 (h)

door or gate, definition S ——
door or gate, electrie contact, definition .

doov or gate, freight ___________________ 436
door or gate, passenger ___ . __ 430
dumhwaiter, definition ______________._.__
dumbwaiter _.______ ... ___. 474
enclosure, definition __...________________
enclosure, freight __________ e 4534
enclosure, passenger . _____. I 428
entrance, freight ________________. ____ 435
entrance, passenger _____ .. ___ 460-1(c)
frame, definition _________________.______
furnishings _______ [ 429

gate, collapsing, definition _.__._________
feveling deviee, definition __________
platform, definition _.__________ _______

safety device and governor __.__________ 464
switch emergency stop _____.__ - 470(h)
switch autematic floor stop, definition -.__

switch operation, definition . __ .

stresses allowed ____ 454
Centering rope:

definition ____________ .. ______

for hand cable control __ ___________ . 468

Page

113



Chains:_ Order No,
Warnng ... )
prohibifed, requirements ___._____ " " 38(}-1 {a)

. 460-2{a)
power hoists ____ ___

Clearanece: 7 T 182
gottt(;m,fdeﬁnition _____________________

epth of pit e~
overhead, definition _________ 0 "7 4
overhead ______ T TTTTTTTrmmmeoo—ee 417

Clearam(:ies e T
around control panels ___________ 4
éimund elevator equipment . _______ " 4’?3 ?el))
A e T
door or gate _: T TTTTTTTTTmmmmome—- ﬁ?
hoistway T 41&
hmsg\}'ay door e T 430¢(f
machine rooms and pits _______ 77~
overhead —ors 4 | IS o) ()
penthouse T ‘
N ————

Combined stalrways and elevator hoistway

enclosure _______ | 7" TOEW T o413

Cm}]tmuous bressure operation: T
change over from eabh) X
definition _“____ﬁ__f_fcffim ''''''''' 7240
elex‘rators _kﬁ__ﬁ___h__g___H_:::_:‘ :::: 471
fregght elevator car doors or gatesﬁ_:_::: 436
Iizll'i};g_ll;t‘:teiievator hoistway doors or gates __ 437

onlbited requirements’ _____ -

Contract Toad, definition T 1001 &2(e)

Contract speed, definition e

Control, speed, definjtion _____ 777 "7T7T

Control’ mechanism _____ 1~ ~"TTTTTToe- 470
cable lock T 470 ()
car switch e 470(%)
disconnect switch or cireuit breaker _____ 470(e
smergency stop switeh . ___ "7 470(h)
hand‘ rope or eable _______ 77T 470 (e)
prohibited requirements _____ 17777 470(a)

Conveyor: (see exemption) _____ 77T 403
helt (see exemptiony ______ "7 4038
bucket (see exemption) _____ "7 408
8coop (see exemption) - T 403

o roller (seg exemption) __ ____ " 403

over, top, freight elevator _______ 77"

Cogl;t’erwe’ight: o 430)
oiting of _______
cables e 42%
ciar and drum T 48
Cearance .. T 7 (a)-—-
guards . TTTTTTTTms iég(a) ")
protection of cables . T 450
spreader brackets and stops _____ ______ 426

Data plate:
oncable .____ ___ . __
S — - L0
on crosshead ,___ﬁ_____b__ﬁ__k__:: 442
on governor 101 (o)
on safety plank e 464(n)

Page
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Order No, Page
Definitions ___._ . ________ . _____ 8
Deflecting sheave guards .. ________ 445 67
Deflection: allowable: .
) carenclosure _______ ___________ . 428 (e) 46
. ; hoistway doors or gate, freight —________ 438 63
@U @ ‘hoistway doors, passenger _________ ____ 431 (a) 49
overhead supports _________ . __________ 423 40
Diameter of sheaves and drums __________ 458 79
Disconneeting switeh ________________ ___ 470 (e} 95
Door: .
car, freight ____________ 436 5G
car, passenger —__._____ . ___ 430 47
device power operated, definition ________ . 10
dumbwaiter _________ "7 479-2(e) 108
hoistway, definition ____.___________ 13
hoistway, freight . ______________ 487 58
hoistway, passenger ____________________ 431 49
interlocks-—also electro-mechanical _____ 432 51
locking deviee . _______________ " 440 65
one-hour, fire-resistive (class C) ________ 410(¢) 26
two-hour, five-vesistive (class B) ________ 410 (d) 26
unit system, definition ________._______ " 16
unit system .________ e 432-2(a)1 52
Drum and car counterweights . ________ 448 69
general rvequirvements ___. . ________ ____ 459 80
sizes, minimum ____________ 468 79
turns required and terminal fastening ___ 446 68
drum type elevators with 2:1 tndersiung
roping . 481 113
Dual operation, definition ____._________ 18
. Dumbwaiter:
! approval of plang . ________________ 404 21
‘ capacity .. __.______ T 479-2(g) 108
‘ car encloswre - __ 479-1{(c)-2(f) 107-108
chains or tapes ___________ 77 479-2(h) 108
: counterweight . _______ 479-2(j) j{t]
i dumbwaiter, definition ______ ________ 10
i Dumbwaiter:
electric, definition ________ 10
factors of safety _____ _ ____ """ 479-2(g) 108
hoistway enclosure _________ " 410 24
412 27
hoistway landing doors or gates .. ___ 479 107
platform avea _._____._ _ ~ """ 479-2 (g} 108
prohibited, vequivement - ______ 470-2(a) 17
thoroughfare under hoistway . ______ 479-2 (k) 110
Eleetrie contact:
car door or gate funetion ______________ 430(e) 48
436 (e) 57
definition .._______ 8
door wnit system _____ _ ______ "~ 432-2(a)1 ha
dumbwaiter __________ " 479-2 (e} 108
electro-mechanieal interloek . ______ 437 58
hoistway door or pate, freight __________ 437 58
hoistway doov, passenger ____ . ____ . ___ 432 |
hoistway unit system .. " 432-2(a)2 a2




Electrie elevator, definition
Flectrical protection:
change-over from eable control to constant
pressure or automatic operation
Lmit switches _______ "~ " TTTTT 472
potential switch __
renewing of electrieal equipment
reverse phase relay
sequence deviee .____ T 472{e)

Electric power chain or eable hoists .._____ 482

Eleetrieal switches and wiring _______ ____ 473
Elevator:
definition .._____________
car, definition _____ . ____
carriage, definition
electrie, definition _.__________
electro-hydraulic, definition _ . __ .
existing installations, definition
freight, definition
]1an§, definition
hydraulie

power, definition ___. ____ T
sidewalk, definition _____________ "~
electric, operating in hoistway outside of
building _____ _____ " N 436(h)
hand, operating in hoistway outside of
building . ____ ____ ° "7 ™ 412(¢)
hydravlfe _____ 7T 7T 486

stage ____._________  ____ T

sidewalk type within a building . ______ _ 481 (a)

drum type with 2:1 undershung roping _.. 481
Fmergency:

ecalbell . ____ 475

car, side exit panel, passenger __________ 428 (d)

ear, top exit _..__ T T 428 ()
hoistway doorg, passenger . _________ 431 (1)

keys, passenger _______ e 481(e) 482-9(1)
keys, freight .~~~ T T 437 {e)

release, definition

stopswiteh _________ T T 470¢h}
stop switeh, definition ______________
Enclosure:

clearanees ________ 416
cav, freight ________ T 434
car, passenger . ___ 428
car, dumbwaiter _________ T 479
combined stairway and elevator _______ 413
counterweight runway _____ 425
hoistway, definition ______ "~ 7
hoistway, freight ________ T __. 410
hoistway, passenger ___________ " 410
hoistway, dumbwaiter ___________~ "~ £10
hoistway, fire-vesistive ____________ 410

50
50-53
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59
12
96
12
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" Order No.

hoistway, non-fire-vesislive . 412
hoistway, projections . __-____________ di!ﬁ
windows .. . ____.___. 414

Exemption from code . . 403,

Exist:
emergency, passenger ... .. __. ég? Egg {d)

. . B -21(f)

emergency, key, pasgenger __.____ . ___ 432-2(
emergency: key’, freight __ . __________ 437 (e)

Facia plates ___________________ .. _ 415(b)

Fire doors (see definition 29) e

Fire-resistive wall construction, definition __

Floor:
landing threshold ___.. . . . ______ 433
overhead .. . ______ .. 422
under sheaves and sereens ______________ 424

Freight elevator:
definition . .. ______ . ___
ear eonstruetion . _____ 427
car doors or pates — e 436
car enclosure .. _______ _______.__ 434
car entrance . ___________ . _______ 435
holstway construetion _____________ ___ 410
hoistway landing doors or gates ________ 437
hoistway landing doors or gates, construe- 128

tion

landings _______________ . _____ 432
power attachments _ . ____ ____________ 46
stresses allowed . _____ ... 454
dram type with 2:1 underslung roping —_ 481(e)
sidewalk type within a building ... 481

Full automatic door or gate:
definition .. _____________________

Gates: .
balanced __.____________ S —— 437(i)
car, electric contact, definition __________
ear, freight __________________________ 438
cay, passengey _._ . _ . ___________ 43
collapsible, prohibited _______.__________ 437 (t)
full automatie, definition ________________
hoistway construetion __________________ 438 b
hoistway, dumbwaiter ___ . _______ 479(h)
hoistway, freight . __________________ 4%(1)
hoistway locking devices .. _____ 4 .
prohibited, requirements __._____________ 4601 (e)
semi-automatie .______________ 437 (1)

Glass:

' hoistway doors _.___________ — 43?((:)
limited, car U 42J(a.)
vision panels, freight hoistway doors __._ 437(g)
vision panels, passenger hoistway doors _. 431{g}
window guards __________ . ____ 414
windows in hoistway __ . ___________ 410(h)

Governor:
eable ___ o 447

Page
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63
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60
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54
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28
27
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sheave sizes . ______
speed for car safeties _________
tests . T
Grounding electrical equipment ___________

Guards:
for cable sheaves ang idlers ____ ____
for hand eahle sheaves and idlerg
for counterweight runways
for floor openings ______~___
for governor car cable sheaves
for projections
for windows

Guide raiis:
fastenings _____
for dumbwaiters
for freight and passenger elevators
prohibited for supports
size and construction

Hand ecable:
accessible from car _________
guards for sheaves and idlers
lever contro]
lock
renewing .____ T

Hand elevator, definition

Handrail __ 0 TTTTmr e

Hoists:
-man (see exemptions)
niine (see exemptions)
skip (see exemptions)
power chain or cable
oistway:
bi-parting door or gate, definition
definition ________
door or gate definition _____ T T
door or gate electrie contact, definition .
door, fire-resistive, definition _____
door or gate interloek, definition
door, unit system, definition
enclosure, freight elevator ________ "
enclosure, passenger elevator
enclosure, dumbwaiter 777"
enclosure combinad stairway and elevator
guarding of elevators
guards for projeetions __________
landing doors oy gates, freight
landing doors, passenger
Hoistway:
manually operated door or gute, definition
hower-operated door or gate, definition
power-operated door or gate manually con-
trolled, definition .
power-opened self-closing door or gate,
definition ____ 7 77 T E%
semi-automatic door op gate, definition . .
unit system, definition __ e
penthouses, machine rooms and pits un-
obstructed

Order No.

447
464
464

474

410

— 131 —

Hydraulic elevators: ) Order No.
construction and general requirements .. . 485
maintenance, ingpection and cleaning ___. ggg
plunger type .. ______________. .
vecabling . _____ ____ . P
safety equipment ____._ ___________

Ingpection;
of elevators e 382
of moving stairways ____________ - 40:_
of power dumbwaiters_ __________________ 402
by insurance companies ._______________ 4023
by cities _____._ - o 408
fees

Interlocks: .
e]ect}'o-mechanica_l, freight elevators 97 ()1
existing installations __.________________ 487 (a )
new installations, freight elevators ___.__ 437(a) (
eleetro-mechanical, passenger elevators __ 821
existing installatiens ____________________ 4.32 :
new installations, passenger elevators _.__ i

- Key:
emergency, freight _._ ig’lf %g;
entergency, passenger _______. __ _______ 152510
service freight _________. .. ________ ig;g;
service passenger . __________ _______

Landing:
doors, freight ________. . ___________ 33'17
doors, passenger .. __ ______ pER
freight elevator ______________________ 3
passenger elevator ____________ 239
dumbwaiter e 2
sidewalk elevator protection - . . ____ 48
zone, definition ___________

Leveling device:
definition ._________ .
protection, hoistway and under ear ._____ 415

p 176
landing T :gg
machine voom __ . ________ yi
overhead _.______ ar
penthouse ____ . ______ 3
work light receptacles __________ _______ 476

Limit; . ) b-2.(b)
of speed and travel belt-driven freight __ 46‘— b
switches, ditectional and final __________ 463
switches, normat _. 463

Limitations:
of speed of freight elevators . _______ 460-2(g)
use of belt-driven elevators _____ ___  _ 4601 (e)
sidewalk elevators __ ______ _ 480

Limits:
of speed, sidewalk elevators _.._  _____ 480-2(a)
of speed for instantaneoug sar_"ety e 4G4 D)
of voltage on operating ecivenit _________ 473(d) (1)
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: Order No,
Limit switeh for oil buffers —__________ 463 (e)
Limit switch for dumbwaiter _________ 479-2(d)
Limit switch for sidewalk elevators ________ 480-2(b)
Loads:
contract, definition ___.________
contract, test of safety deviee ___ . ___ 464 (i)
machine _._ ______. " T 459
on cables, power elevators ___________ 441
on guide rails, prohibited ______________ 456{c)
on overhead beams __.________ - 423
. Locks:
cable, definition _____________
cable _________ T TTTmmTTTTT 470(g)
penthouse dooy ___. ____ T 422 (d) (2)
self-acting door or gate __________ 437 {j)
gate ____.____ T 437
440
Machine:
limit stops elevators _.__________ 463
limit stops dumbwaiters _____ "~ 479-2(d)
Machinery:
drums and sheaves .___________ 458
Tactors of safety .________ T 459
general requivements ________ " 459
haud elevators _______ T T - 459
power elevators _________ e 459
prohibited requirements _________ " 4569 (f)
Machine room:
accessto .. ___ . 422 (c¢)
construction of ________ e 422 (a)
head voom _____ " T TTTTTTTTTT 421
lghting __________ ~———T 476 (¢)
overhead beam supports ______________ _- 423
stalvway _____ T 422 {e})
unobstrueted ____ T 420
Maintenance:
clearance ‘arvound elevator cquipment .___ 478
clevators and dumbwaiters . _____ 478
flammable substanee _____ " 478
Maximum:
allowable toad on guide vails ______ 456
allowable opening in hoistway gates . _ 438
eapacity for dumbwaiter . - 7 479-2(g)
governor {ripping speed _______ _____ 464 (m)
Maximum:
setting of governor B 464 (g}
speed of belt-driven elevators _____ 460-2(h)
speed of sidewalk elevators _____ _ 480-2(a)
voltage on operating deviee . ____ 413 (d) 1
Minimum size of cables ___.____ 444
Minimum size of drums and sheaves _______ 458
Moving stairways:
definition . ______
eonstruetion ______ T 400
strength of trusses ov girders . 4M

Page
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100

67
79
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118
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Order No.
track arrangement _____ e 492
capacity and loading ___________________ 493
factors of safety _ e — 494
limits of speed ______.. _____________ " 495
application of power ___________________ 408
safety deviees ._______. - ________ 497
lights and aceess ... ______ __________ 498
tests . ___._ - 499
New installations, definition ______________
Non-fire-registive heistway enclosure —_____ 412
Non-selective collective automatic operation,
definition S —— -
Oil buffers .. ___________________ . 419
Operation of:
elevaters _____ _______ __ 477
minimuom age vequirements _____________ 477
Overhead:
fleots .._________._ —_——— —— 423
machinery supports ________________ "~ 423
clearance .___________________ T 417
Overspeed safety test ________ ________ 464(m)
Overtravel:
bottom, definition - —_
top, definition .__________ "
hand elevators ____.____ " 417
power elevators _____ —— - 417
sidewalk elevators __________ " 480
Passenger elevator:
definition _____________ ________
automatic operation .._____.___________ 471
capacities and loadings _____________ " 452
car door, or gate ___________ T 430
car encloswre . . _______ T 428
car furnishings _._ . _____ " 429
Passenger ~layator;
gude vails .. ____ 455 (a)
hoistway enclosure _______ _____~ " 410
hoistway landing doors .___________ 431
hoistway landing door interlocks ___..____ 432
landings ____________ e 433
teveling deviee, protection ______________ 415(b)
safety device and govermor ______ _______ 464
Penthouse:
access to _______ 422 (¢)
clearances arcund eontrol equipment ____ 473 (1)
clearahces from elevator equipment _____ 478
construetion of . _ ______ 422 (a)
headyoom - __ ______ """ 421
lighting .~~~ 476¢{c}
staivway _____ 422 (¢}
unobstrueted ________ " 420
Pit:
construetion ___ . _______ 418
depth . __ . . 417

unobstrueted .. _____.________ " a3p

Page
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120
120
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121
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‘ Order No.
Phase veversal ___.____ ____ 472(a)
Plate: .

cable and car crosshead _.___________ 442
. 453 ()
eapaeity ... ____ 453
ata on governor, and safety plank __.___ 464(n) (o)
Platform:
car, definition ________ _____
frames __ _______  TTTTTTTTTImmemm- 427
overhead _________ TTTTTTTTTTTem 423
overhead guard rails and toeboards _____ 428(d)
Potential switch:
definition .________
requirement _______ T TTTTTTTTTm- 472(d)
Power attachment to hand elevator ________ 461
Power ‘elevator, definition ____________
Power dumbwaiter ___._________ 479

Power:
opened self-closing door or gate, definition
operated hoistway door or gate, definition
operated hoistway door or gate automati-
cally opened, definition ____________
operated hoistway door or gate manually
controlled, definition . _______ 7
Pre-register operation, definition ._________
Prohibited installations, new and existing:
belt or chain driven passenger elevator __ 460-1(a)
drum type freight elevator with mechani-

eal brake ______ T 460-1{e)
energency release ___.______ T 460-1 (f)
friction gearing or clutch mechanism ____ 460-1(b)
passenger elevator entrance ________ 460-1{e)
passenger elevator, econtinuous pressure

operation _.____ T " 460-1(d)

Prohibited installations, new:
belt-driven freight elevator, Hmitations __ 460-2(h)

cast Irom, limitation ___._____ "~ 460-2 (d)
chains, limitation _.._____ """ 460-2 (a)
compartments __..______ _ """ 460--2 (1)
platform or carriage electrie clevator .. 460-2(e)
sheaves and idlers, suspension ______ 460-2 (h)
speed power freight elevators _._________ 460-2 (g}
travel of hand elevator ____ ______ " 460-2 (k)
Rails: .
fastening . ___________. 457
guide, general vequivements _______ 456
prohibited for supports . _________ 4565 (e)
size and eonstruetion _____________ " 456
Renewing of elevators __________________ 402
Repairing of elevators ___________ 402
Reverse phase velay ______ "7 472(a)
Ropes:
eentering, definition .______ . ____
centering ________ _____~ TTTTTTTTT 468
hand stop balls ____..______~ "7 466
Running test, requivements ______ __ 464(3)
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Safeties: Order No.
car or counterweight _________ 464
car or counterweight, definition

for hand and power eclevators ... . 464

cutout gwitch _.______ T 464 (f)

tests ._________ T - 464

identification plates ________ " TTTTTT 464(n) (o)
Seatimear __.__________ " 429 (e)
Service key, freight ______. _ ____ 437(%)
Service key, passenger _____.______ 432 (1)
Sequence deviee _..._____._____________ . 472 (e)
Seope o e 401
Selective collective automatic operation, defi-

mition _____________ T T

Sheave:

general requirements _._.._______ 459

guards, cable _______ e 445

minimum sizeg ... ______ " 458
Single automatie operation, definition _____
Signal operation, definition _______________
Signal systems ________ T 475
Sidewalk:

aprons _.__ ~ S - 415

ear enclosure ____.______ T 480

covers, vertical lift or hinged .__________ 480

definition _____________ " "~ TTTTTTTTTTC

guide shoes _____________~ ~ T 480

hoistway guarding .______ """ 418

speed  limitation ___________ """ 480-2(a)

type elevators within a building ________ 81
Special type freight elevators ._.___ ..~ 481

sidewalk type elevators within a building 481
drum type elevators with 2:1 underslung

roping . ____ . TT= 481
Slack cable:
dumbwaiter _______ 479-2(c)
electrical, power elevators ________ 462
mechanieal, power elevators ________ 462
switch, definition _________ "7
Speed:
contract, definition ____________
limitation, belt-driven elevators ______.. _ 460-2(b)
limitation, freight elevators ______.______ 460-2(g)
limitation, spring buffers ____________ 419
limitation, governor tripping for power
elevators _________ "7 T """ 464(g)
limitation, with instantaneous safeties .. 464(h)
limitation, sidewalle ________ " 480-2(a)
Stairway to machine room or penthouse ___ 422(¢)
Stage elevators S, 483
Stop balls for hand vopes _______________ 466
Stop button __.___ "~ T T 470 (h)
Stresses allowed:
in design ... . ____._ _____ 454
car frame numbers _. _______ " 427
ecables _._____ . __________"TTTTTTTT 441
dumbwaiter _______ T T 479-2(h)
SBtrueture under elevator hoistway above
thoroughfare _____.______ __° ~""°" 420(b)
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Order No. Page
Structure under dumbwaiter hoistway ahove
thoroughfare _______ " ____ 479-2(k) 110
Switch:
ear o 470 04
cutout, for safety device ________________ 86
emergency release, limitation 81
emergency stop, on car ____.______ . 98 .
potential _____________ " 99 &,
serviee ___._____ .. __.____ 95
slack cable - —— 462-2(a) 83
to operate elevator from top of ear
(inspeetors) —_____ . _______ ___. 471 (c) 98
"‘Bwitches:
clearances, control panel .___________ __ 473(n) 103
limit, final and directional ._.._.__ - 468 83
maximum voltage _____ .. _ - - 473 ()1 100
to be renewed or changed ____.__________ 472(g) 100
switches and wiring hazardous locations 478 ' 100
Tag, metal for cable identifieation ____ —— 442{c; 66
Telephone as emergency signal ____________ 475 (e 105
Terminal slow-down and stopping devices __ 463 .83
TPests:
ofl buffers, and in field _____.___ ___ __ 419 35
safety device and governor ..___________ 464 84
eontract load . _________ 464 (m) 88
periodie, of car safeties __.___________ - 464(3) 87
Thoroughfares:
across hateh covers prohibited _ ... 478 (b) 106
on vertical lifting covers, limitations ____ 480(a) 110
under dumbwaiter hoistways ____________ 479-2(k) 110
under power elevator hoistways 420(h) 38 : mor o SR )
Toehoards: oLl el e T
overhead floors _______________________ 423 (d) 41 T : S -
floors or screens under sheaves .. _____ 424 (a} 41 SR " ’
Toeguard: 3 . _
facia plates - - 415(h) 30 S S " ) " : .
hoistway projections ___________________ 415(a) 29 = - :
toeguards below ear . ________ 416 (e) (d) 30 -
Top clearance and overtravel 417 31 -
Top emergency exits, passenger elevator ___ 428(c) 45 £ -
Top cover, freight elevator _______ _______ 434 (h) 55 :
Traction elevator with mechanical brake,
limited, veguivement _________________ 463 (d) 84
Tracks on elevator ear —.__ ___ 427 (1) 44
Tracks on elevator landings 439 (43)
Traveling cables ___.____. e e 473(f}4 101
Ventilation, machine room and penthousge .._ 429 (b} 39
Vision panel:
car door, passenger elevator ___________ 430{¢) 47
hoistway landing doors, freight elevator .., 437 (g) 59 @‘
hoistway landing doors, passenger elevator 481(g) 50 e
Voltage maximum, operating device, power
elevator . ____ T ____ . 473{(d)1 100
Warning chaing . ___ 469 94
Windows:
guarding, opposite car opening . _. . ___ 414 (b) 29
guarding hoistway external protection ___ 414(a) 28
machine rooms and penthouses ______ 422 (b) 39
Wiving requirements . ___________________ 473 100




