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ELEVATOR CODE

INTRODUCTION

The present Wisconsin Elevator Code is a complete revi-
sion of the original elevator code which became effective
February 20, 1913. The first Wisconsin Flevator Code was

drafted by the then existing committes on safety and sani-

tation composed of the following persons:—

Representing Wisconsin State Federation of Labor:
George %Iutter, Machinist, Milwaukee,
Fred French, Patternmaker, Milwankee.
Represenﬁt.?g Milwankee Merchants and Manufacturers’ Assoc-
ation:
Charles P. Bossert, Pfister and Vogel Leather Company.
Edward J. Kearnoy, Kearney and Trecker Company, Chair.

. man.

Representing. Milwaukee Health Department:
Joseph Dexfus, Chief Sanitary Ii‘.ns}:uzt:t:\:u-.

Representing ‘Wisconsin Marufacturers’ Association:
Thormas MeNeill, Sheboygan Chair Company, Sheboyzan.
H. W. Bolens, Gilson Manufacturing Gorapsy, Port Wash-

ngton.
Representing Employers’ Mutual Liability Company of Wausau:
Ww. C. don, Wausan. :
- Representing Indnstrial Commission of Wiseonsin: .
Jokn W. Mﬁd’ Pfister and Vogel Leather Company.
Fred W. McKee, ‘Fairbanks—Morge Company, Beloit,
C. W. Price, Agsistant to the Industrinl Commission and
Becretary of the sommittee, -

The following sub-committee assisted the main committee
on safely and sanitation in drafting the orders:—
" L. F. Ringer, former Inspector of EBuildings, Milwauiee.

. Jermain, Otis Elevator Company.
Gecrge Mueller, Inspector of Elevators, Milwankee.
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gt actor of Elevators, Milwatkee. ]
8—#1(\)}.1‘ éﬁ‘;msfnspector of Safety, Travelers’ Insurance Com-

C. 'ﬁ?.a;i:ce, Assistant to Industrial Commission.

The elevator code was amended first raﬂ:ger e.xtensivelsf in
1917, by an elevator code committee including the following

PErsons.

¢, ¥, Ringer, Architeet, former Inspector of Buildings, Mil-
waukee. ’
. in, Otis Elevator Company. .
geg:éénﬁﬁ}eﬂer? Insepector of Elevators, Milwaukee,
G. N. Chapman, Inspector of Safety, Aetna Insurance Company.
Sidney J. Wﬂlia.ms, Engineer, Industrial Commission.

The revision by the above commitiee became effective
January 10, 1918. Minor details of the code were amended
in 1920, becoming effective April 23, 1920. Order 499 of the
previous edition of the elevator code was adopted March 23,
1920, and became effective April 24,- 1920.

The present revision of the elevator code was drafted by
the following elevator code committee:

George Mueller, Chairman, Elevator Inspector for Building Yu-
spoction Department, Milwatkee. N j

W. C. Muehlstein, Madison, Secretary of Committee, Industrial
Commission. ] . .

C. P. Bossert, Phister and Vegel Leather Company, Milwazkee,

Mathew. Orth, Elovator Constructor, 27 Martin Street, Milwag-

kee. .

*Harrison P. Reed, General Manager, A. Kieckhefer Elevator
Company, Milwaukes. .

John Rodenberg, Milwaukee Manager, Otis Elevator Company,

Milwaukee.
% Chapter of American

Thomas L. Rose, Architect, Wisconsin
Institute of Architects, Milwaukee, R

Wa'it&‘rug. Smith, Wisconsin Mutual Liability Company, Mil-

wankes.

Louis G. Koster, Elevator Inspector, Industrial Gommission.
Now Superintendent of Construction, S. Heller Elevator
Company, Milwankee. o

Advisory Members:
Lrey; Glgickstein, President, 8. Heller Elevator
o,

Wal -
W. A. Rosenberg,
Milwatkee,
This edition of the elevator code is a complete revision of
the requirements as applied to elevator maniufacture and
installation in Wisconsin, a:nd includes the repeal of certain
of the present requirements; and the addition of new orders.

Company, Mil-
President, F. Roseni:erg Elevator Company,

*Deceased short time before rovision was comploted,
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The changes are based on study of elevator accidents
throughout the eountry, and are intended to parallel the
Safety Code for Flevators which was prepared under the
general auspices of the American Engineering Standards
Committee. : .

The orders contained in the elevator code are adopted by
the commission under authority of Sections 101.01 to 101.28,
inclusive, of the statutes of Wisconsin, and apply to all
places of employment and to all public buildings, as defined
by the statutes. The statutes gpecifically authorize the
charging of fees for elevator inspections as described in
Order 407,

Administration

The elevator code will be enforced by the Industrial Com-~
mission in cooperation with Iocal officials, who are required
by law to enforce all orders of the commission which are
germane to their respective duties (Section 101—28), and
in cooperation with Inspectors and insurance compazies.

Appeal

Any person who considers any part of the elevator code,
or any interpretation of the code to be unreasonable, may
appeal to the commission to modify or suspend the same.
(See Sections 101.15 o 101.17 .Inclusive).

Penalty for Violation of an Order

Section 10118 of the Wiscongin statutes provides that
“every day during which any person, persons, corpiration,
or any official, agent, or employee thereof, shall fail to ob-
serve and comply with any order of the commission, or to
perform any duty enjoined by Sections 101.01 to 10129
Inclusive, shall constitute separate and ‘distinet violation
of such order, or of said sections, as the case may be”.

Section 101.28 of the statutes provides that any employer
or other person who viclates an order, or fails or refuses to
comply with a requirement of the elevator cods shall forfeit
and pay info the state treasury the sum of not less than $10,
nor more than $100 for such vielation, . o
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Part !
DEFINITIONS

Sec11oN I, DEFINITIONS.

Order 400.—Definitions.

1. An elevator is an elevating and lowering device, other
than a dumbwaiter, provided With = plaiform and cage
which is located in a permanent shaftway and is designed
or used to carry persons or materials.

2. A dumbwaiter is an clevating and lowering device pro-
vided with a platform which is located in a permanent
shaftway, is designed and used to carry materials only, is
not more than 9 square feet in area and not more than 4
feet high, and has a carrying capacity of not more than 500
pounds. :

' 3. A passenger elevator is an elevator used chiefly for

carrying persons. -

4. A freight elevator is an elevator used chiefly for earry-
ing materials.

5. A carrizge type elevator is an elevator which is sup-

. ported by eables attached to the platform at four or mors

points.

8. A sidewalk elevator is an elevator located below z side-
wall or other public thoroughfere, and which has no lifting
or counterweighting mechanism above the top landing level.

7. A hand power elevator is an elevator which is operated
by hand power only. . ) :

8. A power elevator is an elevator which is opersted by
machinery and this classifieation meludes all elevators which

" are not classed as hand power elevators.

‘9. An aotomatic push button elevator is an ‘elevator the
operation of which is controlled by buttons, at the landings
and in the car, in such a manmer that all landing stops are
automatic. . -

10. An escalator is 2 moving, inclined, eonﬁ.hi:qus stair- -

way, or runway, used for raising or lowering persons.

o e Coa
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‘11, A full automatic door, or a fall automstic gate, is one
which is opened by the action of the elevator car approach-~
ing the landing and is closed by gravity as the car leaves the
landing.

12, A semdi or half automatic door, or & semi or half auto-
matic gate, is one which must be opsned by hand, but
which closes by gravity when the car Jeaves the landing.

13. An independently operated door, or an independently
operated gate, is one which is opened and closed manually,
or by power, from a source in no way derived from the mo-
tion of the car.

14. The travel of an elevator is the vertical distance from

" the lowest to the highest landing.

15. Tke term speed as applied to the movement of an
elevator car means the average of the masimum speeds
‘atiained, in the up and down directions with 50 per cent of -
the capacity load on the ear, in making a complete return .

" trip between terminal landings.

18. The depth of pit is the verteal distance from the -
lowest landing to the bottom of the shaftway. s
17. The overhead clesrance is the vertical distance be- g
tween nearest points of contact between the car and the

overhead construction when the car is at the hizhest land-
mg. ' L
18. A basement is a-story whose floor line is below the
grade at any entrance, and whose ceiling is not more than
9 feet above such grade at any entrance. ¢
19. An incombustible material is one which will nof sup- -
port combustion. : o
20. Fireproof construction means the use of incombus- :
tible material throughout and resistant to fire action. . :
21. A semi-fireproof enclosure or a semi-fireproof wall .
consists of not less than 154 x 8% inch studding, spaced not
tore than 16 inches center to center, with the 354 inch
dimension at right angles with the plane of the wall, and :
having the following protection on both sides of the par-
tition:— ) .- A .
(1) Metal lath and at least %4 inch of Portland ce- |
ment or gypsum plaster or ganged plaster containing ope- |
balf lime, one-half part {or more) Portland cement, and not :
over four parts sand; or T
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(2) Good guality plaster board at least 14 inch thielk,
d with sheet metal; or )

cover(eg)v% inch asbesto.-; board, covered with at least 14
inch Portland cement or gypsum plaster, or with sheet
metal; or two layers of 14 inch asbestos board, breaking
joints; or . . )
’ (4) The spaces between studding may. be ﬁ_]:'[ed with
approved incombustible material, the partition being plas-
tered with Portland cement or gypsum plaster on metal
lath; or o _
a (5) Other equivalent approved fire resistive construc-
tion.

22. A fire door consists of a deor and frame constructed
entirely of fire resistive metal, or of wood completely cov~
ered with fire resistive metal. : )

23. A shaftway door interlock or a shaftway gate inter-
Jock is a device, the purpose of which is: .

(1) To prevent the operation of the elevator machine
to move the car away from the landing, .
(a) Unless all shaftway landing doors or gates are
closed and latched withirn 4 inches of the fully closed posi-
tion, or

(b} Uniess the shaftway door or gate opposite =

whick the car iz standing is closed and latched within 4
inches of the fully cloged position; and.

(2) To prevent the opening of a shaftway door or gate
from the landicg side unless the car is at that landing.

Note—Whors 1 door is equipped with an approved door closor whick
will positively latch the door after being roleased from the hand of the
operator, such door Ig considered Intchod whon the #4-inch zone s
reached, provided that, after the cir leaves the landing, the door cannot
bo openad from the londing side more than 4 inches.

24. A door elecirie contact or gate electric contact is an
electrical device, actuated by the movement of the door or
gate, the fuvction of which i3 to prevent the operation of
the elevator machine to move the car away from the landing
wnless all shaftway doors or shaftway gates are closed and
latehed within 4 inches of the fully closed position.

25. A telescoping gate is one in which the several parts
slip together without distortion.

26. A collapsing gate is one that is distorted in opening’

and closing,
Note—An a.ccordio.n or expansion bar gate Is a cellapsing gate.

-
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27. New installations or elevators hereafter installed in.
clucle :—

{1) Every elevator for which the contract was not let
before the effective date of this cede;

(2) The shaftway enclosure, guides and machina of
an elevator installed after the effective date of this code;

(8) The shaftway enclosure, guides and machine of an
elevator which is hereafter moved to a new location or ma-
terially changed; ‘

(4) Any complete part of an existing elevator which is
materially altered or renewed after the effective date of this
code;

{8) Every elevator which, after the effective date of
this code, is changed from freight to passenger service, or
vice versa.

Note—Ordinary repairs nccossary to malntaln elevators in safe con-
dition are not consldered maoterial dlterations, )

28. - Existing installations or elevators heretofore installed
inelude all those elevators, or parts of elevators, which can-
not be considered as elevators hereafter installed or new in-
stallations. '

29. Appraved mesans approved by the Industrial Commis.
S101. .
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Part II
SCOPE OF THE ELEVATOR CODE

SECTION I.  SCOPE oF THE ELEVATOR (ODE.

Order 401.—General Scope.

The provisions of this code shall apply to all elevator,
dumbwaiter and esealator instailations in public buildings
and places of employment as defined by the statutes. The
requirements apply to both existing installations and those
hereafter installed uniess otherwise specified.

© Order 402.—Renewing of Elevators, Dumbwaiters and Es-
calators. -
Any elevator, dumbwaiter or esealator which may here-
after be damaged or deteriorated by fire or other causes,
including ordinary wear, so that its condition per cent is less
than 50 per cent of its original condition shall not he re-

paired or rebuilt except in conformity with the require- |

ments for new installation;

‘ Order 403.—Exemptions.
This code does not apply to belt, bucket, scoop, roller, or

similar inclined or vertical freight conveyors, tiering or pil-.

ing machines when not rassing through a foor, skip hoists,
- man hoists, mine hoists, lumber lifts, wharf ramps or appa-
ratus in kindred classes, amusement devices, stage curtain
. hoists or lift bridges, nor to elevators used oniy for hand-
. ling building material during the period of building con-
struction.
! Note.—For regulotions relative to tho use of elovators, holste, der-
ricks and similar cquinpment during the period of congiruction "of g,
huilding or any other structurs see Orders 3620 to 3527 inclusive of the

General Orders on Safety in Construction ssued by the Industrlal Com-
mizgion and re-printed in tha-appendix to thils gode, .

.
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Part I
PLANS, INSPECTIONS AND TESTS

SEcrioN 1. PLANS.

Order 404.—Plans. New Installations.

Before starting work on any new installation of an ele-
vator, dumbwaiter or escalator, plans shall be submitted to
the Industrial Commission for approval, with an application,
properly filled out, on a blank form furnished by the com-.
mission. Plans shall be in duplieate. This order shall not
apply In cities where slevator permits are issued by the.
city.in a manner approved by the Industrial Commission.’
Every elevator manufacturer who furnishes an elevator,
dumbwaiter or escalator to be installed by the owner, or an’
agent of the owner, shall submit pians and file an applica-
tion In compliance with this order.

Noted—-Tha alovator manufaetorar and srehitect shonld cooparats in.

In design. So

fé"lopaé.‘éx):.g Plans tv? avold discrepancy 8 algo order

SeeTioNn II.  INSPRCTIONS.

Order 405.—Iuspection by Insurance Companies. :
The Industrial Commission will accept Inspections of in-
sured elevators, dumbwaiters and escalators by inspectors
of insurance companies on the following eonditions: :
(1) Each installation shall be ingpected semi-annually,
as near .as may be, except that in public huildings and;
places of emrployment outside the City of Milwaukee which,
are covered by compensation insurance policies only, an in-
spection shall be made at least anniually. o

(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. which the Installation fails to:
comply with the code requirements. If there dre any spe-,
cial conditions whick, in the inspector’s opinion would re-

i
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quire medifieation of any general ovder, the facls shall Te
rully stated i the reporl, with the inspector’s recommenda-
{1,

1) A certificale of inspection on i form approved by
the commission shall be posted by the insurance company
in a4 conspicuons place in the elevator car, dumbwaiter cage
or escalator. as the case may be, and shall show the date of
inspection. name of insurance company, name of inspector,
aafe carrying capacity (see order 4532) and in the case of an
elevator, whether steel cables are used. {See order 441).

{4) The insurance company shall use all reasonable
diligence to secure compliunce with the commission’s orders.
It unsuceesstul, it shall so report to the commission. If it
then becomes necessary for the commission to make an in-
snection, the statutory fee of fwo dollars for each elevator
inzpected will be.charged. (See order 407).

(3} The compctency of each elevator inspector shall be
certified by each insurance company to the commission in
writing prior to making Inspecticns, and inspections will
herapproved by the commission only afier receipt of accept-
able evidence of competency or after a satisfactory exam-
- ination has been passed.

Order 406.—Inspeclion by Cities.

In the City of Milwaukee, and in any other city which
provides a competent elevator inspector, the Industrial
Commission will accept inspections by such city, provided
the conditions of paragraphs (1), (3), (4) and (5), order
405, are complied with, substituting “city” for “insurance
company”.

Order 407.—Inspection Fees.

A charge of two dollars (Sec. 101.10 subsection 12, Re-
vised Statutes) will he made by the Industrial Commission
for each inspection of each elevator except that no charge
will be made for the inspection of any new installation made
within six months following its completion, provided that
notification of the completion of such new installation is
given the Industrial Commission prior to the time of placing
the installation imto regular service. The elevator company
or party putting in the installation shall give the Industrial

— 15—
Commission a reasonable advance notice of the time when
such installation will be ready for inspection.
Nole.—Thae elavator constructor or raprezentative of the wlevatur eom-
nany #hould ha present at the tima o naw installatlon iy ficst inppested.

A respensible and ecompetont mechanle should accompany the clevitor
Inspector whila o perledic inspection iz being made.

SeCcTIoN IIT. TESTS.
Order 408.—Tests. New Installations.

A full capacity test shall be made of every elevator and -

dumbwaiter before being put into regular service.
For test of catching device see order 464.
For test of escalators see order 492,
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- (1) uyed as a warchouse only: . )
(2) of fireproof construction and with the contents praetically in-
combustible; . R . )
(3) equipped with a complete automatic sprinkler system.
Neote: An open balcony or mezzanine is not considersd a story.
Part 1V

GENERAL REQUIREMENTS

SECTION I. SHAFTWAY CONSTRUCTION.
Order 410.—Passenger Elevator Shafiway Enclosures. New
Installations.

(a) The shaftway of every new passenger elevator
installation shall be completely encloged on all sides with a

fireproof enclosure made of wired glass in metal framé or~

solid ineombustible plaster not less than 2 inches thick on
metal Jath and metal frame, 21l metal well covered; or of
brick, concrete, approved hollow building units (clay or con-
crete {ile or blocks) of sufficient thickmess to give rigidity.
Every fireproof enclosure shall be extended to the roof, or
shall be covered at the top with a fireproof floor. -

(b) Every shaftway entrance and other shaftwa
opening shall be protected by an approved fire door, except

that wired glass may be used in the upper section of any '

such door. BEvery windew in such a shaffway enclosure,
except In outside walls, shall consist of metal frame, metal
sash and wired glass. .

See alzo orders 421, 422, 423 and 435.

Noter Doors in outside walls of olevalor shaftways nood not be Hroe
P;-oocf Except in cogos whore fire doors are required by the State Bualld-
= Codo.

Order 411.-—Freight Elevator Shafiway Enclosures. New
Installations.

(2) The shaftway of every freight elevator and

" dumbwaiter hereafter installed in a building more than two
stories in height (excluding basement), or in a building

three stories or less in height where the frave! exceads 30

feet, shall be completely enclosed on all sides with 2 fire-

" proof enclosure as specified in order 410; except that nd

fireproof enclosure is required in & three story building

without basement where the travel of the czr does not ex-
ceed 30 feel, and where the building complies with one of
the following — :

+

1

(o) In any three story building of frame construc-
tion, with or without hasement, the elevator shaftway en-
closure above the basement may be semi-fireproof, instead

of fireproof, but if the shaftway extends to the basement

the enclosure in the basement ghall be fireproof.

(c) The shaftway of every new elevator installation .
shall be completely inclosed in the basement with a fire-
proof enclosure as specified in order 410, except freight ele-
vators in shaftways not over one story in height above the
basement,

Note: Where an alovater is located under a reof and such sheliered

spaco 13 not enclosed on two sides or more, tha elevaior will be cone
sidersd as located outside of the building,

(d) Doors shall be approved fire doors or shuiters

"and shall be self-closing or equipped to close automatically

In case of fire or provided with shaftway landing door inter-

~ocks. All windows in ingide enclosure walls shall be of .

approved fire resistive construction with wired glass. Where

" & hand cable is operated through the shaftway enclosure o

slot not more than 5 inches wide by not more than 3 feet

long with {he bottom 30 inehes from the floor, may be cut .
in the enclosure. This slot or opening ghall be protected

with an approved seif-closing fire shutter, or an approved -
fire shutter which will close automatically in case of fire.

Exception: Doors in outslde walls of slevator shaftways noed not ho -
fire-proct except in ¢Rges where fire.doors aTe required by tho State

. Buliding Code.

Note: Exporience has domangirated tho value of tho elovator as a
e saving device In case of fire. A slmplo form of fOre-reslative con-
Structlon (plasttor on meinl lath) ~wwill usually remist o fire Tor o srogter
length of time than the olevator can be nsad 45 an oxit from a burning
bullding. Pire resisting shaftway enclosures are therefors recome .
mended for all elevators. H

Order 412.—Guarding Shaftways of Elevators. New and .
Existing Installations. :
(a) The shaftway of every freight elevator, dumb- -
waiter and existing pagsenger elevator, where 2 fireproof
enclosure is not required and is not provided, shall be en-
closed witk guards not less than 6 feet in height above
each flocr. Tf the guards are made of wood they shall he |
solid. If the guards are made of metal they shall be the
equivalent in strength, ripidity and probection of wire
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screen of not less than Ne. 10 U, 8. Stundard Guage with

mesh not greater than 1 inch measured along the wire

Trom center to center of wires at points where they cross.
Noted  Onoan exlsting elevator where ihe openligs In the griil work

nrw largsr thuen sbociied In thix arder, o serean ruiy e slretehed around
e outsbdu of 1lie e,

(b} On new freight elevator installations, existing
bassenger elevators, and all other existing clevators where
the ceiling height is more than 12 feet, the space between
the top of the entrance opening and ceiling shall be enclosed.
This enclosure shall be in a plane not more than 614 inches
Irom the edge of the landing.

{¢) Where material is stored near a shaftway en-
closure the enclosure shall extend from fAoor to ceiling.

Noter In the gape of n shaltway enclosure for o hand Dowar elovater
®pree for aperating the hand ropa skould be allowad.

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

An elevator shaftway which is placed in a fireproof stair
enclosure need not have an additional fireproof enclosure,
but the elevator shaftway shall he gusrded to a height of
1ot less than 6 feet above each floor and every stalrway in
the manner described in order 412—(a), except that incom-
bustible material shall be used throughout,

Order 414.—Guards for Outside Windows in Shaftways.
New and Existing Installations.

(a) Every outside window in an elevator shaftway,

up to and including the fourth story, and in every case

where the window sill is not more than 15 feet above an

adjoining roof, shall he completely guarded on the outside -

with:—
(1) Metal bars not less than 14 inch in diameter or

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

(2) Wire sereen of wire not less than 4 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. .Jf any such sereen is hinged
the fastening shall be on the inside. .

Netes Plat hors not less than % inch thicls, with thg oniy socurol
anehored, will ba considered tha eq‘uiva!nnt of ”& Inch diamotor rods i%
bullding window guards.
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(b} Where an open side of an elevator car passex
w windew in a wall of a shaftway and approved car gate pro-
fection iz not provided for such open side a guard consisting
ot vertical metal bars 14 inch in diameter or equivalent,
spaced not more than 2 inches anart, or substantial grating,
removable if desired, shall be provided over the inside of
the window.

Crder 415.~—Guards for Projections in Shaftways.
1. Existing Installations.

(2) Al projections and shearing edges in elevator
shaftways, such as floors, beams, sills, pipes, bolts and
other stationary parts within 4 inches of the edge of the
car, unless guarded against by the permanent car enclosure,
shall be provided with smooth beveled guzrds fitted directly
under such projections so as to pusk any projecting object
Lack into the car. The beveled surface of each guard shall -
make an angle of not less than 60 degress with the hori- .
zontal, :

Recommendation: Where conditions permit the
angle of inclination should be made 70 déegrees with
the horizontal.

2. New Installations.

(b} On elevators hereafter installed beveled guards
shall be made of smooth metal not less than 5 inch in
thickness (No. 11 U. 8. Standard Gauge) uuless a solid
backing of wood, concrete or equivalent material ig pro-
vided, in which case the'metal may be not less than & inch
in thickness. ’

{¢) On a car where a leveling dev:Ice operates the

car with the door open, the platform shall be equipped on .

the under side with a vertical toe guard at least two inches -
longer than the leveling =zone. Dust caps over hanger
tracks and door hanger sheaves shall be fastened in place
to prevent displacement or movement toward the car. ‘
{d) In new installations contact boxes, door clogers
and other equipment shall be placed so that the purpose of
this order will not be defeated.

Note: The roquiroments of this order do not apply to interlocks or
other foor lock dovices whore the guarding of such devices would
Interfore with tholr proper operation.

e e o e e,
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For additional toe guards on sidewalk elevators see order
480—(Q).

Order 416.—Ciearances on Car Frouis. New Installations.
The distance between the car siil and the landing thresh-
old sill shall be not more than 134 inches nor less then %
inck on any elevator hereafter installed. Al moving parts,
including ropes, cables and sheaves, shall clear passing
poinis at least %4 inch. On every elevator hereafter in-
stalled, a clearance of 134 inches or more shall be main-
tained between any part of the door fronts or mechanism
and the car sill, except on an elevator which is equipped
with a car gate and provided with a device to prevent the
operation of the car unless the car gaie is cloged.

Order 417.—Depth of Pits and Overhead Clearances. New
Installations.

{a) The depth of the pit and the overhead clearance
for any power elevator hereafter installed shall each be not
less than the number of inches shown for a given speed
and capacity in the following table; except that i no case
shall the clearance between the hottom of the car and the
bottom of the pit be less than 15 inches when the car is
resiing on the fully compressed buffers:

TABLE SHOWING REQUIRED MINIMUM I3 INCEES,
PITS AND OVERHEAD CLEARAN E%\r % oF

Elovator ear spoed in Capaclty of Elevator in Ponnda
feot por xin 1 1 I

=)
g

10000
3000 | 4000 | G000 | 6000 | TOO0 | OGO | 9000 |ormora

30 3L 4 26 38 41 48 46 | "48
34 35 | 37 | 40 | 42 | 43 | 47 | @ 52
48 L oar | 50 | a2 | s | 57 | 85
49 | 50 | 33 | 86 ! 57T | 60 | 62 | &4 | 67
50 68 1 60 ) 67T | 0 | T2 | 75

LR

38

8

-4 €5 67 70 3 75 82
= ke 76 78 80 85 85 90

—_a1

(b) Every hand power elevator hereafter installed -
shall have a pit at the bottom of the shaftway equal to not
less than the thickness of the elevator platform plus the
required clearance for any attachment that may be placed
on the bottom of the platform.

(c) All parts of a new elevator installation shall be
designed and adjusted fc permit safe movement to the
limits of travel at the top and bottom of the shaftway, -
cluding tke depth of the pit and the overtravel at the top
of the shaftway.

Note: “Where ofl buffery ara installed (soe ovder 413) the clavatoy
manufseturer Wwill nood to be consulted to determine the nécessary in-
Creasio in the pit depth, -

Order 418.~—Construction of Pits.

1. New Installations.

{a) The pit for every elevator hereafter installed
shall be equal in area to the shaftway. The walls and flcor
of the pit shall be substantially constructed of incombus-
tible material forming a tight enclosure.

2. New and Exdisting mstallations.

(k) Where water cannot be kept out of a pit with
ordinary construction, 3 proper automatic drain shall be in-
stalled to keep the pit dry, or a pit tank shall be constructed
of boiler plate not less than 14 inch thick, properly braced.

(¢} The floor of every pit shall be level, except that
sufficient slope shall be allowed for drainage.

(d) The foundation of every guide rail shall be con~
structed so as fo withstand the impact of the fully loaded
car when the car safety device is applied to the guides in
a free fall of 10 feet. )

Order 419.—Ruffers. New Installations.

(a) Every passenger elevator, every power freight
elevator and every set of counterweights hereafter installed,
shall be provided with buffers which shall rest on 2z solid
foundation in the pit. The function of the buffers shall be
to absorb the energy of the fully loaded car and the commter

Note: The required depth of plt and overheaod cloaranco for jnter-
ﬁ%&%}&. czr specds and amrator cupacitios can be obtained boy intg;
: . .
Recommoendation: It is rocommended that overy it be deeper than
the minimum depth given {n this table and th,
he leas than 26 inche?duep. _a,t %0 povrar slavator plt

weighis descending at full rated speed. For car speeds up

to and including 400 feet per minute, oil or spri;:tg' buffers
mey be used. For car speeds exceeding 400 feet per minute
oil buffers shall be used.




() Car hullers of the spring type. or thelr eyuivi.
Jenl, shall be instulled in the pits of hand power invalid ele-
vators and hand power haspital elevators.

Order 420.—Shaftways and Pits Unobsiructed. New and
Existing Installations.

(a) ‘No elevator mzchine or other machinery shall be
iocated in the pit, except that this requirement need not
apply to machinery used in connection with sidewalk ele-
vators., Every elevator shaftway and pit shall be kept free
of any rope, wire or pipe, except such as is needed for 'I_:he
aperation of the elevator and for the heating and lightl.ng
uf the car or the shaftway, and except branch pipes with
sprinkler heads. :

Mxaceplion: In oxisting iostallations, pipes in = shaftway may remain

buiess carrying steam with pressura exceading 15 pounds, ahd <wires
may eepinin It plaeced in condait.

{(b) No elevator shaftway or pit shall be designed or
used as a passageway, or for the storage of material.

Order 421.—Penthouses—Where Required. New Installa-
tions,
Above every elevatol hereafter installed there shall be 4
penthouse or working space with 4t least six feet average
headroom above the screen or floor required by orders 493

424, except that such headrcom may be decreased if ap- -

proved in writing by the Industrial Commission. Where 2
new elevator is installed in an existing building, or in a new
building where the elevator terminates below an oecupied
floor, or below a roof, provided the overhead machinery
consists only of sheaves and governor and where the pent-
house cannot readily be provided, the headroom may be de-
creased to a height which will permit access to the sheaves
for oiling and inspection.

Excoption: This requiroment does not apply to sidowalk type ele-

vators, without cowntorwelghts, which zre located within buildings,

" Order 422.—Construciion of Penthouses. .

{a) In new instzllations in fireproof buildings every
penthouse shall be made of incombustible material through-
out. Every penthouse in a non-fireproof bullding shall be
made of incombustible material, or may be of frame cop-

struction if covered on the outside with incombustible ma-
terial. ‘ - ]

(b) Properly weatherproofed windows.shall be Pro-
vided for the lighting and ventilation of penthonses,

(¢) In every new installation access to the pent-
house shall be made safe and easy from outside the shaf:-
way by means of a stairway’ (with handrail) inclined not
less than 75 degrees with the horizontal. One such stairway
or ladder may serve a number of penthouses, on the same
roof.

(d) In every new installation where a seuttle opei-
ing is provided in the Acor over the shaftway the opening
shall be equipped with a substantial cover so arranged that
the opening cannot be' conveniently used a2s an entrance to

. the penthouse.

Recommondation: Access to oach penthouse should bo under the sume
nenthousa roof, Tho pontholuse colling and wall {n overy installatlon
should ho o construéted or instlated o8 to minimize meisture from
condensation which may damare the .olevator ofuipment.

Order 423.—Overhead Floors and Machinery Supports. New
and Existing Tnstallations. o
(a) There shall be a foor immediately under the
mackinery and sheaves at the ton of the shaftway of every )
elevator. If the elevator machine is placed at the top of
the shaftway, the floor shell cover the entire shaftway,
shall be of fireproof or mill construction (see orders 5100
and 5107 of the Building Code issued by the Industrizal Com-
mission), and shall be built and supported for a2 safe load

- of not less than 300 pounds st the center in addition to the

machinery load. .

(b) The openings in floors through whick cables,
ropes, or transmission lines are pagsed shall be fitted with
suitable guards to prevent any lpose material from coming
in contact with such cables, ropes, or transmission lines,
and also to prevent any loose parts from dropping through
the openings.

{c) Every overhead platform on which elevator mu-
chinery or equipment is placed shall be.equipped on the
open sides with standard handrails and toehoards,
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Order 424.—Floors or Screens Under Sheaves. New and
Existing Installations. .

(a) If the overhead machinery consists only of
sheaves and movernor the floor bhelow, if of wood, shall be
solid and not less than 214 inches thick, or not less than %
inch thick if supported by Jjoists spaced mot more than 16
inches center to cemter. If such floor is a metal grating
there shall be no opening greater than 1 inch in width., It

shall be built and supported to carry a safe load of not less

than 800 pounds at the center. The floor shall cover the
shaftway if the area of the shaftway 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 tham 50 square
feet or the headroom is less than 5 feef such floor need
extend only two feet outside of all sheaves and machinery
which must be reached for oiling and inspection. In such
cases there ghall be a toeboard not less than & inches in
height at the edge of the floor, and where the space between
the floor and the wall of the shaftway exceeds 12 inches,
2 handrail shall be provided 30 inches above the floor. This
order shall also apply to the secondary sheaves of full wrap
traction elevators, and to hand power elevators having no
screers over the cars, excepting existing installations where
there is not room for such floors. .

{b) 'To prevent broken parts or material from falling
into the shaftway a suitable guard shall be provided under-
neath every overhead deflecting sheave except in existing
installations where there is noi sufficient clearance for such
guards.

Order 425..~Guards for Counterweight Runways. New and
Existing Installations. ‘

{2) Where a counterweight runway is located in the
clevator shaftway the outside (the side away from the ele-
vater), if exposed to contact shall be protected the full
height with a solid guard and, if there is no other means
provided for imspeetion of the counterweight stack, a re-
movzble panel at least twelve inches longer than the coun-
terweight stack shall be provided at the bottom.

* (b} The inside of every counterweight runway shall
be entirely enclosed with a solid guard from a point not

more than 18 inches above the bottom of the pit t i
of 90 inches, except for pit to 2 helght

(1; hand power elevators;

{2 gfihﬁﬁ m;.a&osv;ver elevators where there is mot room for

(3) elevators whose counterweigh i i
} > : ghts are equipped -
pensating devices conmected to the bo%:tol;émof vg-‘? c%c;ﬁxl—

terweights,
. (¢) Where a counterweight runway is located out-
side the elevatf)r shaftway, the runway shall be solidly en-
closed on all sides but 2 removable panel 12 inches longer

than the counterweight stack shall be .
side at the bottom. provided on the out-

hoy : a . 5
16 Gggg&Gmﬂs in shaftways should bo made of motal of not less than

Order 426.—Cotnterweight Stops.

(.a).In every hand power elevator which does not
have a.lumt stop at the top, a solid footing shall be provided
on which the counterweight will rest when the car is six
inches above the highest landing.
= (b) T every power drum type elevator h :
installed ap I-beam or other obstruction shall be :;eflf;?;
secured at the upper Iimit of travel of the counterweights
so that t:_hey cannot be drawn out of the runway. Such ob-
struction shall be so arranged that the counterweights will
be .s;topped squarely, without distortion. The counterweight
guide rails shall be strongly fastered together every 4 feet
from the ?op of the guide rails of every power elevator
hereafter installed to a point opposite the bottom of the
counterweight stack when it is at the upper 1imit of normal
‘Fravel. iI‘his requirement shall also apply to every existing
installation in which the fravel is more than 85 feet if the

courterweight runway is not properly fastered t
guarded at the top. ogether ox

3ecTIoN II. CARs.

Order 427.—Construction of Cars. New Installations.

{a) Bvery freight car platform hereafter installed
shall be constructed to support a load of not less than 50
pc_)unds ber square foot. Every elevator carrying automo-
biles shall have a car platform of sufficient strength to sup-
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port safely 70 per cent of the total live lpad concentrated
equally on two wheels at either end of a superimposed auto-
mobile located any distance from the entrance sill.

(b} Every power freight elevator hereafter installed
shall have a steel sling designed with a factor of safety of
not less than 7% based on the rated load uniformly dis-
tributed.

Esxception: The requirements of the preceding paragraph newd notb

apply to elovators of the plunger type which are not provided with
counterwehshis, ’

(e) Every car sling for hand power elevators here-
after installed shall be made of metal or sound seasoned
wood and shall be designed with a factor of safety of not
less than 4 for metal and 6 for wood based on the raied
load uniformiy distributed.

{d) BEvery power passenger elevator hereaffer in-

stalled shall have a steel sling designed with = factor of

safety of not less than 714 based on the rated load uni-
formly distributed. :
Exception; The requiremonty of the proceding paragraph need not

appily 1o elevators of the plunger typa which are not provided swith
countarwelphts

(e) Cast iron in tension shall nof be used for sus-
pension members of any car sling except for cable anchor-
ages.

(£} If there iz a railroad track on an elevator car,

“the tops of the rails shall be fush with the car floox.

{g) The frame members of every elevator car ghall
be securely bolted or riveted and braced. Welding in an ap-
proved manner will be accepted.

Order 428.—Enclosures for Passenger Elevator Cars.
(a) Every existing passenger elevator car shall
enclosed on all sides, excepting the entrance opening.
cenclosure shall be solid from floor to cover in front
counterweight runway, and openings in other secti
be not larger than 134 inches square; or if kmmmwe’than 1344,
inches, nol wider than 1 ineh. 1f wire mesh is used, the wire
shall be not less than No. 10 U. 3. Standard Gauge, with
mesh not greater than 1% inches, measured along the wire
from center to center of wires at points where they cross.

Y S

(k) Tke car walls of every passenger elevator here-
after installed shall be comstracted of solid pamels to a
height of not less than 6 feet, and the panel in front of the
counterweight runway shall be solid to the cover. Wood
veneer finish may be used inside of metal cars. The car
enclosure shall be made of incombustible material. The
floor covering may be made of wood.

(¢} The roof of every passenger car shall be con-
structed of solid material. A portion of every such roof,
measuring 20 inches by 20 inches where possible, and not
less than 12 inches by 24 inches in any case, shall be so con-
structed that it can be readily removed by 2 person inside
the car.

{(d) In new installations where two or more passen-
ger elevators run in the same shaftway, doors, or removable
panels, shall be provided to enable persons to pass from one
elevator to the other. Such doors skall open ‘into the
cars, and shall be fastened with prominent thumbserews.

(e) No passenger elevator car enclosure shall deflect
more than 14 inch for every 5 feet of enclosure length
when subjected to 2 force of 75 pounds applied at any point-
perpendicular to the car enclosure. The car enclosure shall
be secured to the car floor and sling so that # cannot worl -
loose and become displaced in ordinary service. :

Order 429.—Fuwrnishings for Passenger Elevator Cars. New
and Existing Installations.

(2) No glass ghall be used in any passenger car ex-
cept to cover certificates, ernergency switches, annunciators : -
and lamps. (Mirrors will not be permitted.) . .

(b) A metal handrail not less than 1 inch in diam- |
eter and approximately 314 feei above the floor shall be !
placed on each side, except on the entrance side or sides .
of any passenger car. - :

(¢} No seats, except one for the operator, and except
for elevators designed to carry invalids, shall be placed in
any elevator car.

Order 430.—Car (zates for Passenger Elevator Cars.
(2) The entrance to every passenger elevator car '’
hereafter installed which travels faster than 150 feet per
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ntingle shall be equipped with o car gate or ear door. If
the car of any new or existing passenger elevator has more
than one entrance, the secondary entrance shall also- be
cquipped with a gate, or door, completely filling the opening.

(b) In every electric passenger elevator car here-
after installed the secondary gate, or door, if any, shall be
equipped with an approved device such that the elevator
cannot be started unless such gate or door is closed. On
every automatic push button elevator each entrance to the
enr shall be equipped with a gate, or door so arranged that
the elevator cannot be operated unless zll gates, or doqrs,
are closed. This will not prohibit the use of a device which
malkes it possible to operate the elevator from the hall but-
ton with the car gate open only when the elevator Is unoc-
cupied and the shaftway doors are closed and latcbed. )

(¢) The horizontal dimension of any cpening in re-
quired car gates and doors on passenger elevators shall
not exceed 3 inches. )

Noter If an olectrie contact is used on g car gate it nagd not pro-

vent the motion of the gar townrd the landing while the ecar ia heing
eurntrolled Ly u car levaling doviee,

Order 431.—Enclosures for Freight Elevator Cars.

(a) Every freight elevator car shall be sclidly en-
closed on all sides, except the entrance side. The height of
every such enclosure shall be at least 6 feet, except as fol-
lows:

(1) On every elevator hereafter instalied the enclo-
sure shall be at least 7 feet in helght in front of the
counterweight runway, and shall extend from floor to
cover on every car where a cover is required or pro-
vided. :

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

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

(o) Every freight clevator car shall be equipped
with a metal cover the equivalent in strength, rigidity and

[P
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protection of wire sereen of wire not less than No. 10 U, .
Standard Gauge with mesh not grester than one inch meus-
ured along the wire from center to center of wires at points
where they cross, supported and reinforced to ¢arrTy a safe
load of not less than 300 pounds at any point, except as fol-
lows:

(1) On a freight elavator traveling only one story
ne cover is required if the shaftway above the lowest
story is enclosed to a height of 6 feet and the body of
cach gate at the top landing extends to the floor.

{2) On a freight elevator car 10 feet or more in
length, open at one end only (except at the lowest land-
ing), and traveling not more tharn two stories, but not
to exceed 30 feet, a cover is required over only that
half of the car next to the open end.

{3) No cover is required over z hand power elevator
car where the bottom rail of every landing gate above
the lowest landing rests on the floor. In every such.
case 2 floor or screen shall be provided under the over-
head machinery as specified in order 424 (a). .

(4) On any hand power elevator operating outside
of 2 building, except sidewalk elevators, the cover shall
be solid and form a part of the car enclogure or cab. _

{¢) Every car cover shall be equipped with a hinged
section facing each entrance, unless sueh entrance occurs
only at the lowest landing, or unless there is a car gate
on such side. 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..
(See order No. 482—(a) for covers orn H. P. hospital ele-
vators and H. P. invalid lifts). .

Note; On an existing slevator tho wire screon enclosure may remain.
if the wmesh {3 not groater than I inek, and {8 roperly braced and fast-
enad. The wira must be of sutlclant size to glve rigidity.

Order 432.—Entranices to Freight Elevator Cars. New and
" Existing Tnstallations. .
There shall be not more than two entrances to any freight

elevator car except when approved in writing by the Indus-
trial Commission. ' ' :
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Order 423.—Car Gates for Freight Elevator Cars.

(2) If a freight elevator car has more than one
entrance, and the difference in the landing floor levels at
such enfrances is more than 30 inches, the secondary en-
trance shall be equipped with a car gate. If the distance
between the edge of the car and the shaftway enclosure on
the side of the secondary entranee is more than 7 inches
at any point the car gate shall be provided, or the shaftway
enclosure on that side shall be altered so that it will come
within the specified limit.

(b} Ewvery car pate shall run in guides, shall extend
to the floor and 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.

{c} Every car gate which weighs more than 35
pounds or which iz more than 8 feet in width shall he
counterbalanced with a secondary rope and weight.

(d) Every car gate hereafter installed shall be semi-
automatic or be equipped with an approved device such that
the elevator cannot be started unless the car gate is closed.

(e} BEvery freight elevator car operating in a shaft-
way outside a building and which is inclosed only at the
ground landing, shall be protected on the Ianding side by a
semi-automatic car gate, or by a gate with electric contacts
and in either case complying in other respects with order
433.

XNote: If an olectric contact 18 used on a car gate It neod not pravent

the motion of tka cayr toward the landing whils tho oar i9 baing con
trolled by a car levellag davice.

SECTION III. SHAFTWAY LANDING DOORS AND GATES.
Order 435.—Passenger Elevator Shaftway Landing Doors.

(2) In every passenger elevator hereafter installed .

the shaftway shall be equipped at each landing with a hori-
zontally sliding door, or doors, which shall entirely fill the

opening to the shaftway. Hvery such door shall be an ap-

proved fire door and shall be. solid to 2 height of not less
than 12 inches above the floor level. Uoper sections of such
doors may be of wired glass, or of solid metal. Every land-
ing door shall be of sufiicient strength to resist a lateral
rressure of 100 pounds applied at the center.

Exception: In ¢ases whers ths doors In outside walls of elovator
. shaf{way enclosuras are not regulred by the Building Code to be five-

®
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proof the vhrasze In tho precoding paragraph reading “evory such dooy
Shall be ap approved fire deor” doe: not apply.

of]‘w};&i gfﬁrtgi%%ﬂc;i&ahgo ?:éi%isz}g Code Umits the size of any pane

(b) Existing wooden doors will be accepted, but if
such doors contain grill work or screen the openings shalt
not be larger than described in order 428—(a). Doors shall
not swing on vertical axes except on automatic push hutton
elevators, and except where restricted spaces will not per=
mit the use of sliding doors. -

{(¢) On an existing installation solid metsl or metal
screen on substantial door framing will be accepted. 'The
screen shall be the equivalent in strength, rigidity and
protection of wire sereen deseribed in order 428—(a).

Exceptions; 3
(1) (g’n g (QoorT where the openings in the pgTiil work ara

an oxistin,
larger than speciflad In order 428—(a), o scroen may bo stretched ncross
the inner faga of the door.

(2) On an existing {nstallation whore o regular operator is statloned -
on tho oar oxisting prill work wwill be accopted Unless an especially
hazgrdons condition exista,

(2) Other than horizontally slidm§ doors may be used In an existing
;lré%tx?.llnﬂon if the restricted space will not permit o horlzontally sliding

{d) Doors in every passenger elevator shaftway en-
closure, execept in the case of push button elevators, shall
be equipped with self-locking devices which canmot be
‘opened from the outside except by means of a key not easily
duplicated, which key shall he placed in charge of a respon-
sible person.

Order 436~Passenger Elevator Shaftway Landing Door
Tnterlocks. ’

(2} Shaftway landing door interlocks shall be pro-
vided on every passenger elevator installation. Such inter-
locks shall be provided onm existing installations not later
than June 1, 1928, :

Exception: Tho interlock shall not _pmvent tho movement of the car

av;ivt}:in the levellng zoms when the car I being moved by & ecar leveling
Ll . ’

(b) No shaftway landing door interlock shall be con- .

structed or installed so that its functioning is dependent
upor the action of & spring {or springs) in tension, or upon
the closure of an electric circnit. :

{c) On every passenger elevator installation, except
push button elevators, provision shall be made for opening
one landing door from the landing side.
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Order 437.—Automatic Push Button Elevators; Electric
Contacts. )

Electric contacts shall be provided on the car gate or gates
of every antomatic push button controlled elevator. Such
electric contacts shall be provided on every such existing
installation not later than June 1, 1928,

Order 438.—Freight Elevater Shafiway Landing Doors and
Gates.

(2} Al openings in the shaftway enclosure of every
freight elevator shall be protected at landings in one of the
following ways:

(1) Doors, as described in order 435 for passenger
elevators. Such doors will be accepted only where an
operator is stationed on the car, except on push button
controlled elevators. In mew installations such doors
shall be eguipped with shaftway door interlocks or docr
electric contacts. Doors which are equipped with
shaftway door interlocks or door electric contacts may
swing on vertical axes.

(2) Verticelly sliding gates. Where the car speed.

does not axceed 50 feet per minute the gates at the
terminal landings shall be semi-automatic, full auto-
matic, equipped with gate electric contacts, or provided
with interlocks. At intermediate landings the gates
shall be semi-automatic, equipped with gate electric
contacts, or provided with interlocks. If approved
in writing by the Industrial Commission full automatic
gates may be installed at intermediate landings of ele-
vators where the car speed does not exceed 50 feet per
minute. :

Where the car speed exceeds 50 feet per minute ver-
tically sliding gates, whether at terminal or interme-
diate landings, shall be semi-automatic, equipped with
zate electric contacts, or provided with inerlocks.

(3) Bzlanced gates, or balanced doors. Such gzates
~ or doors will be permitted only when they are equipped

with gate electric contacts or door electric contacts.

H

Gencrnl Pxeeptions: In an existing insiailation whare theore is a var-
tically-rising hatich cover @t tho top floor, if therc is not lasg than

el
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threa fect of headrsom abuve the eover wWhen the eur loout sual b
and the cover id 8o loented or guardsid thill Jt ennot bee el L g
ageway, then 2 landing gate 1s not rwvulred at such top tuor o

(b) In every case where fire doors are used as gates
at freight elevatoer shaftway landings the doors shall be
equipped with shaftway landing door interlocks or shaft-
way door electric contacts.

{e) On every existing hand power elevator traveling
not more than 280 feet, or serving not more than two floors
and basement, or three floors without basement, where ver-
tically hinged shaftway landing doors are uged, the doors
shall be equipped with self-locking devices designed to pre-
vent opening the doors from the outside except by means
of a key, or so arranged that the doors can be opened only
when the car is at, or within three inches of, the floor level.

Note: ‘\r\'huru porsible vertieally rlsing gates should be installed 'In
praferencs 1o Goors.

(d) Gates over 8 feet wide may be full automatic
provided the car speed is not over 50 feet per minute and an
operator is stationed on the car, or where there is provided
means of stopping the elevator without reaching owver,
through, or under the gates.

(e) Bwvery full automatic gafe 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.

(f} In new instailations where the car speed exceeds
59 feet per minute, and in existing installations where the
car speed exceeds 75 feet per minute, shaftway landing
gates shall be not less than 514 feet high. If the car speed
does not exceed 50 feet per minute in new installations, and
75 feet per minute in existing installations, landing gates
may he 314 feet high.

{g) Every landing gate at an opening in an cutside
+wall shall extend to the sill when closed. The bottom bar
of each landing gate above the lower terminal landing shall
extend to within 12 inches of the sill when closed, except in
existing installations, where conditions require more space
to secure sufficient headroom for safety, a clearance of not
more than 20 inches between the lower bar of z closed gate
and the floor will be permitied.

(h) In a new installation a bar gate not less than
12 inches in total depth may be used at a basement landing
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where conditions will noi permit a standard pate, except
that the distance from the floor to the hottom of such a bar

. #ate when closed shall be not more than 30 inches. Exist-

ing installations equipped with bar gates at lower terminal
landings will be accepted if the gates are self-closing.

(i) No coliapsible gate shall be installed at any
shaftway landing in new installations.

Order 439 Freight Elevaior Shaftway Landing Gates;
Construction.

(a) The net width of an opening between the slats
or bars of a landing gate shall be not more than 3 inches,
except that on the side toward the operating cable, where
such eable is provided, there may be an opening large
enough to permit the operation of the cable, but not more
than 5 inches in width. Or elevators in plants where racks

. are used on cars center slots or openings in the landing

zates will be permitied to 2llow passage of the racks.

(b) The main horizontal cross members of every
landing gate, to which members the verbical slats or bars
are fastened shall extend info the guides, or against up-
rights at the gate posts, so that pressure exerted on the
gate from the landing side will not ecause the pate to move
into the shaftway in case the slat or bar fastenings become
loose or disarranged.

(c) Every gate shall be well braced to secure rig-
idity and shall be of sufficient strength to withstand a lat-
eral pressure of 250 pounds at the center.

Noter A mato constructed of wire screeén of not lesz than No. 10 T. S
Standard Gange, with m not greater than 3 Inches, moasured along

the wirs from center to conter of wired at points whera thoy cross, will
bo considered the equivalent of a wood gate,

(d) Every gate shall move in guides which shall
be so constructed that the gate upright or shoe on the gate
will have a lap of at least 1 inch on the guide strip or in the
guide post furrow.

(e) Bach gate guide post shall be installed aad se-

curely fastened so as to prevent warpirg and shall he set
so0 it will ot be damaged by trucks or material being passed
to or from the car. Every gate guide post attached to a
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hrick, tile or plaster wall shall he fastened with through
bolts, or their equivalent.

Note: The nse of wood plugy inwerted in a wall for fustenlng a gite
gulde post will not be acceptad.

(£) Where 2 gate upright or shoe on the gate is
continuous the runway furrew iz the guide post shall be at
least 14, inch wider than the pate upright or shoe.

(2) Every gate shall be properly bals nced, ade-
quately counterbalanced, and hung with substantial cord:
or flexible czble over pullers not less than 3 inches in dizam-
eter. ]

(h) Gate or door counterweights shall be hoxed in,
or shall run in metal guides from ‘which they cannot be dis-.
lodged. The bottoms of the boxes, or guides, shall be of .
stuch construction that the counterweiphts will be retained
if the ropes break.

Order 440.—Power Freight Elevator Shaftway Landing
Doors and Gatfes; Locking Devices. New installations..
In new installations of power freight elevators every
landing door and gate, except full aufomatic doors and
gates, shall be equinped with an approved device such that
the door or gate cannot be opened unless the car is at, or
within 3 inches of, the landing, Such deviee shall be so
constructed and located that it cannot be easily put out of
ordér or reached from the floor when the door or gate is
closed.

SECTION IV. CARLES.

Order 441.—Factors of Safety for Cables. New and Exist-
ing Installations.
{a) The factors of safety for hoisting and counter-
weight cables, based on the cable manufacturer’s schedule,
shali_ be not less than is given in the following table:
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(b) Unless the ultimate strength and material of a
¢ahle are known, the load shall be limited to the load al-
lowed for an iron cable of the same diameter,

{c) No car or counterweight cable shall be repaired
or lengthened by splicing.

Order 442.—Cable Data. New Imsiallations.

(a) For permanent record there shall be posted in
2 conspicuocus place on the car beam of every elevator here-
after installed a metal s:gn bearing the following original
data:

CABLE SPECIFICATIONS

Kind of Cable Numboer of Diamater Ratod Ti- | Dato of In-
Cablen in Inchos mate Strength atallation
Hoisting
Car Counterweight

Machine Countorweighe

(b} Where steel cables are required, or needed, this
fact shall be ihdicated on the metal sign.

(¢) On new installations and whenever cables are
renewed there shall be attached to the cable fastening or
car beam another metal tag bearing the following data:

CABLE INSTALLATION DATA

Diameter of Cables .o ________'_
Material of Cables____.___________ _____
Rated Tiltimate Strength
Date Installed
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Order 143.—Renewing of Cables. New and Exisling In-

stallations.

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 = commeon load, all cables in
that group shall be renewed.

Order 444.—Number of Cables Required.

(a} Every elevator car whick requires hoisting
cables shall have not less than two hoisting cables, except
that on existing installations a single heisting cable will be
permitied if the factor of safety is not less than 10.

(b) Every traction type elevator hereaffer installed
shall be equipped with not less than four cables, except
where the capacity is not more than 1200 pounds, not less
than three cables shall be nsed.

Order 445.—Turns Required on Drums.

In every new installation of 2 drum iype elevator the
hoisting and counterweight cables shall have at least one -
and one-half turns on the drum when the car is at either
the bottorm or top landing. This requirement shail alse -
apply, where possible, in the recabling of existing installa-
tions. The winding drum end of every car or counmber- -
weight cable shall be secured on the inside of the drum. )

Order 446.—Cable Fastenings at Terminals.

" (a) On every elevator hereafter installed the ends or
terminals of each hoisting and each counterweight cable
shall be independently fastened to the cross-head of the °
car frame and counterweight frame, respectively. B

(b} Where an adjustable draw bar or equalizer is

used, the detajls of construction of such draw bar or equal- -

izer for each condition of installation ard type of apparatus .
shall be submitted to the Industrial Commission for ap-
proval, and only approved construetion shall be used. ‘

(c) On no elevator hereafter installed shall more -
than one cable be fastened into the same elevis or socket, °
except on car counterweights.
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(d) 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 2 cable shall
be not less than 414 times the diameter of the cable. The
knct thus formed shall be drawn tightly into the socket
which shall be filled with zine or babbit. Cast iron socket
thimbles shall not be nsed. 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.

(e} The cable fastening shall be capable of sustain-
ing a load of not less than 80 per cent of the ultimate
strength of the undisturbed portion of the cable.

z 4t treating the materizls while malking o cable fastening
caﬁg?ﬁ “wlcélilygnnship l:sﬁ;:eeded to avoid harmful chznge In the socket
metal,

Order 447.—Governor Cables,

{2) A wire governor cable shall be used on every
new elevator installation where a governor is required,
except that in new installations where the governor esble
Is exposed to excessive moisture or other corrosive ele-
ments, hemp rope with wire center shall be zsed.

(b) In every new installation where 2 wire governor
rope or cable is used the governor sheaves shall be not less

“than 12 inches in diameter.

SECTION V. COUNTERWEIGHTS.

Order 445..—Drum and Car Counterweights.

(2) Every new installation in which the hoisting
cables wind around a drum, and in whick the speed exceeds
100 feet per minute, shall be eguipped with car countfer-
weights supported by separate cables. Every drum type
passenger or freight elevator hereafter installed, except
sidewail type elevators, shall be equipped with a2 drum
counterweight. :

(b) Drum and car counterweights shall be made of
mefeal and shall run io substantial guides.

(c) If two sets of counterweights run in the same
guides, the car counterweight shall be above the machine

counterweight, and there ghall be a clearance of not less -

. than 8 Inches between them.

1
i
!
|
i
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{d) If an independent car counterweight is used, it
shall not be of sufficient weight to cauge undue slacking in

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

Order 449.—Counterweight Cables. New Installations.
Ezch set of counterweights on freight elevators hereafter
installed in which the welght of the cer exceeds 1000
peunds, the travel exceeds 25 feet, or the speed exceeds 60
feet per minute, shall be supported by not less than two
cables. Fach set of counterweights on bassenger elevators

hereafter 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 set of counterweights, the cables
shall be so protected as to prevent chafing or wearing,

Order 451.—Bolting of Counterweights.

(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 welghts shall be bolted
together with not less than four bols with lock nuts and
cotter pins at each end, at least two of whick boits shall
pass through all of the weights, tightly bolting them to-
gether. Fach set of counterweights on hand power ele-
vators, and on hand power elevatorg changed to power sle-
vators, (see order 460-—m), shafl he bolted together with
not less than two bolts. Each set of counterweights on ex-
isting elevators shall be bolted or strapped together to keep
the individual weights in position.

{b) In every counterweight stack over 8 feet high
there shall be a middle guide mnless all weights are con-
tained in a steel frame.

SECTION VI. LOADS AND STRESSES.

Order-452.—Capacities of Paséengei' Eievators.

(a2) Every passenger elevator hereafter installed
shall be designed for the maximum probable live load, but
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in no case less than 75 pounds per square foot of car floor
avea, except that .for a hospital elevator not serving an
assembly hall or clinic such minimum live load may be re-
duced to 50 pounds per square foot, but in no case less than
1500 pounds or the maximum load to be carried.

(b) No passenger elevator used for hoisting safes
or similar special freight shall be loaded over the rated ca-
pacity. .

See order 460—{m) for capaeity limit for a hand power elevator.

Order 453.—Capacity Plates. New and Existing Installa-
tions.

A metal plate with raised letters not less than 14 inech in
height, stating the lve load for which the elevator was de-
signed, shall be placed in a conspicuous position on the car
of every elevator.

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

Every elevator hereafter installed and every part thereof
{except cables), and all structural support of such an in-
stallation shall be designed and constructed to carry the
total maximum load, plus 100 per cent for impact, using
the safe working stresses specified in the State Building
Code.

See tables in orders 5313, 53186, 5317, in Appendix to this code.
For cable strerses see order 441,

SECTION VII. GUIDE RAILS.
Ovder 455.—Guide Rails, General Requirements.

{2) Wrought iron or steel guide rails shall be pro-
vided for car and counterweights as follows:

(1) On every power freight elevator hereafber in-
stalled whose speed exceeds 100 feet per minute; and
(2) On every power freight elevator whose capacity
exceeds 4,000 pounds and travel exceeds 50 feet; and
(3) On every passenger elevator hereafter installed.
Where wrought iron or steel guide rails are not re-
quired hardwood guide rails may be used. :
Note: Where the use of steel ¥u1ae ralls presants zn aceldent hazard,

as In chemleal shops or In plantd whore explosives are manufactured, !
wood guide ralls moy ba wsed. .

E )

e, -
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{b) Cast iron guide rails shall not be used. Guide
rails shall be of sufficient strength, shall rest on a proper
foundation (see order 418—d), and skall be securely sup-
ported so that they will not spread.

{¢) In new installations of power elevators the
guide rails shall not be used to support the overhead ma-
chinery.

(d) Guide rails shall extend to the overhead con-
struction.

Order 456.—Sizes and Construction of Guide Rails. New
Instaflations.

(a) Steel car guide rails when required shall be not
less than as follows: ’

Tota] Welght of Cor & Load: Minjmum Waight Lineal Ft. of Er
Totnd, Waight of Coentor-| Minfm: ermois nnods' et
waights or Pair of Raily Waight un:r Coma it gﬂéde Rall (Po g
Per Pair of Rella u’r‘“ﬁﬂa}}
o £ i '
ot Gtde | With Guide ‘Without Guide Fnfl Sefoties
] Toand Rail Rail
Abovo Tnel (Pounds) Saloties 1tol 2tol
(Pounds) (Pounds) Roping Roping
o 2,500 -3 . 371 1 T
37508 15,060 Vg Py 3 Hi
151000 18,066 30 36 &t 1

(b) The size' of wood guide rails shall be not less
than as follows:

Total Weoight of Car and Lood por Pair of Maple Guida
Tadls Dimenslons of Eneh Guide
Above Pounds o and Including Pounds Reil fn Inches
ETh 5,000
5000 000 g%;gm

(¢) Joints in steel or wood guide rails shall be
tongued and grooved, or dowelled. ‘

Order 457.—Fastening of Guide Rails. New Instalations.

{a) Guide rails installed on brick or concrete shafi-
way walls shall be fastened at points not mare than 8 feel
apart. Where anchorage is to substantial floor beam con-

struction, anchorage Doints may be 12 feet apart; if the
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anchorage points are necessarily farther apart than 12 feet
the guide rails shall be proportionately stiffened.

(b) Connections to steel guide rails shall be by

means of ¢lips, or by through bolts of not less than the foi-
lowing sizes:

For §i5 to 7% pound rails. o ___ :5,: inch bolts
For 14 pound xailse cmem oo oo %4 inch bolts
TFor 30 pound rafle oo 24 inch bolts

(¢) Fastenings to brick walls shall be made with
through holts. Wood plugs inserted in a wall for guide rail
anchorage are not permitted. In solid concrete walls where

"through bolts carnet he used fastenings may be secured by

lead, sulphur, effeient toggle bolts, expansion bolts, or in-
serts. Fastenings to hollow tile walls, plaster partitiong
and similar construction are not permitted.

{(d) Material used for aligning steel raily shall be

metal so secured as not {o drop from its position J.'E the
fastening becomes Ioose.

(e) Steel car guide rails shall be fitted with substa.n-.‘ :
" tial foundation plates to withstand the impact of the loaded
car when suddenly clamped to the rails by the car safety

device.
8See alse order 418—(d).

"SECTION VIII. MACHINES AND SAFETY DEVICES.

Grder 4538.—Minimum Sizes of Drums znd Sheaves. New

Installations.
The diameter of drums and sheaves on every power ele~

vator hereafter installed, except sidewalk type elevators,_ )

shall be not less tha:u the following:

* Dlameterin inches Diameter in inches
of cables of drums and sheaves-

% . 20
fr 20
% 20 .
T 22 ’
% 24 a7
by = 8
Y m——— 36
1 40

Note: A largor dlameter than the required minitatum is racnmmétxdoé_: )
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Order 459.—Machinery—General Requirements.

(2) The factors of safety based on the static loads
(tke rated load plus the weight of the car, cable, counter-
weight, etc.) fo be used in the design of elevator machines
hereafter installed shall be: -~

Hand Power Elevators
For wrought iron or steel 5
For cest iton, cast steel and other materizis. . §
Power Elevators
For wronght iron or steel 8
For east fron, cast steel and other materials.__ 16

. (b} Drums and leading sheaves on new installations
shall be steel or cast irom with machine finished grooves,
except on hand power elevators, and no traction U groove
shall be more than #; irch larger than the cable it carries.”

(¢} Every drum, traction sheave, pulley, gear, or
othez such part of an elevator installation shzil be securely
keyed or pinned on its shaft. -

(d) Elevator gear kousings shall have a sufficient .
aumber, and correet size of openings so Iocated 25 to permit

" proper inspection of the gears and gear spider fastenings.

(e} Overhead direct connected electric clevator ma-

. ¢hines hereafter msta]led shall be mounted on continuous:

bed plates. ‘

o () No cakle or Imk chair of any description shall be’

used to form the operating connection between the machine :

and the shiffing gear or wheel on any single belt elevator

hereafter instalied or remodeled :
- (g) In'new installations every shaft shall be fillet

. ﬁmshed at every' journal -or shoulder cut.

“Order. 460 —Prolublted Installatmns.
1. New and Existing Insta]lat:on. ,
(2) No bel or chain d‘nven machine shall be used i In:

-any passenger elevator installation.

-~ . {b) No'frictioti ‘gearing or clutch mechanism shall - .
be used for conmecting the drums or shea,ves to the main:
drivivg gear of any.elevator. - :
_ {e) No passenger car shall have more than two en-:
trances except in ex:stmg installations when approved in;

‘ Wntmg 'by the Industr:al Gom:mssmn.
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{d) No passenger elevator shall be arranged to be
controlled from the landing by means of 2 hold down push
Lutton.

down pusl ‘\hl\ux’l id pennt L& push bution go arranged
ear whl continue in motlon so long as the push butzon

2, New Installations.

{e) Chains shall not be used for hoisting except on
sidewalk elevators, elevators of the sidewalk type within
buildings and traveling not more than 14 feet, and on hand
power elevators traveling not more than 14 feet.

(f) Belt driven freight elevators hereafter installed
shall be limited to a travel of not more than 50 feet in any
case and to a speed of not more than 50 feet per minute.

(g) No power elevator which consists of the plat-
form or carriage type of car supported by cables attached
at four or more points shall hereafter be instalied,

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

(i) In any new installation of a direct 2ir elevator, or
2 combination of air and water; steam, or a combination of
steam and water the travel sha,ll not exceed 25 feet.

(j) Mo elevator of any type hereafter installed shall
have more than one compariment, nor shall elevator cars
counterbalance each other.

(k) Hand rope econtrol shall not be used for any.

passenger elevator hereafter installed, except on hydraulic
elevators.

(1) The speed of any hand rope controlled elevator
hereafter installed shall not exceed 75 feet per minute.

{mn) No hand power elevator hereafter installed shall
exceed 1,500 pounds capacity, nor shall any hand power ele-
vator of more than 1,500 pounds capacity be hereafter
changed to power,

(n) The travel of any hand power elevator hereafter
installed shall not exceed 30 feet.

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

No power attachment, such as worm reduction units, rope

cluteh or rope grip devices, belts to improvised rope wheels,

]
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or any similar device, shall be installed on any hand power
elevator unless all requirements for power elevators are
complied with.

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 eables loosen
or break shall he provided on every drum type power ele-

“vator, except on existing belt driven freight elevators where

the machines are in good condition and such devices cannoct
be provided without rebuilding the machines.

2. New Installations.

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

(¢) Every celling drum type elevator machine here-
-after installed shall be so located with respeet to height that
the slack cable deviee will cperate with not more than 6 feet
of slack cable.

Fecommendniions A type machine should he located not

hlgher than the first story ceil ap a3 this will petmlt propor lead te the
cable &nd will redult in longer servica of each calle.

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

{a) Every elevator which is provided with an elec-
tric brake shall be equipped with shaftway limit switches
that will automatically interrnpt the power circuit and stop .
the car at each terminal landing. If the motor of such an
elevator is operated by alternating current the Hmit
switches shall be so connected as to automatically stop the
elevator in case of phase reversal.

. (b) In every case passenger elevators and freight
elevators controlled by car switches shall he equipped with
two limit switehes at each terminal of travel, one switch
{0 he u direction cut-off and the other u final cut-out switeh.

(¢} Every drum f{ype elevator machine shall be
‘equipped with an approved device which will automatically
stop the machine when the car reaches either of the ter-

- minal landings.
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Order 461——(ar Safety Devices and Speed Governors.

(2) A car sufety device capable of stopping and sus-
taining the cer with the rated load, in case the cables break
or becone sleck, shall be attached to every elevator except-—
1) Treipht clevators which travel not more than 10 Zeet,
+45 Direet lift plunger clevators,

(3) Carriaga-tyne elevntors which travel not more than 18 feect
iand in no ease more than one story, provided the cables and

:ﬁeix’ fgd fasteninga shall have a factor of safety of not less
than 10.

{b) A friction clamp car safety device shall be pro-
vided for every passenger elevator and every freight ele-
vator hereafter installed in which the speed is more than
100 feet per minute.

{e} If it iz desired to stop an ascending car on ac-

count of overspeed a safety device shall be attached to the .

counterweight,
(@) Iz every new installation of a car safety device,

except on 2 hand power elevator, the dogs or clamps of the - -

safety device shall be attached to the nnder side of the car
platform. The gripping surfaces of a car or counterweight
safety device shall not be used to guide the car or counter-
weights. .

{e) Every drum and idler sheave which is under
neath the car and which actuates the ear safety device
shall be so guarded that the rope or cable cannot leave the
drum or sheave, ‘ ‘

(f) A cut-out switch that will open the Imotor and
brake control efrcuits shall be provided in’ conmettion with
every car safety device on every electric elevator hereafier
installed. eEn . C
() A speed governor shall be installed in connection

with the required car safety device of every power elevator -

hereafter installed and on each exisﬁng--paweul-"elevaif:or-

traveling more than 18 feet. The governor shall be ek to

operate 2t not more than 40% excess speed, but need not be

set at a lower speed than 150 feet per minute, (See para-. :

graph (a) of this order.

(k) Every speed governor hereafter justalled shall ~
be of a type which will securely grip the cable-zand thereby:
actuate the car safety device, and shall be located where #. - -

B
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cannot be siruck by the car or counterweights in case of
overtravel,

(i) Every type of car safety device shall be sub-
Jected to 4n actual drop test made at the risk and expense
of the elevator manufacturer and under the direction of the
Industrial Commission; and complete plans and specifica-
tions of such device shall be submitted to the Commission
for approval. The test load shall be equal to two-thirds of
the capacity. The car safety device shall stop and hold the
elevator car within a drop of 10 feet. No car safety device
shall be used which has not been so tested and approved.

te: Tests of car safoty mices and oiker safety appilongss by the

i ds will he recognized by the Indistrial

I3
TUnited States Boronu of Stan
Commiazion,

(i) In every new installation the speed governor and
car safety device shall be put to a running test with the
rated load on the ear.

Note: The gspeed governor Is the only device whick wilt oparate the
RIS A S
when the cable breaks,

(k3 When the elevator capacity exceeds the maxi-
mum for which the car safety device was approved a new
drop test shall be made and drawings, or prints, with speci-
fications of the safety device submitted to the Imdustrial
Commission for approval.

(1} Every car safety device and every governor shall
be kept in proper working condition and shall be subjected
to a running test at such intervals as is consistent with

good operating practice.. .

Order 465.~~Stop Balls for. Hand Ropes. New and Existing
Installations.

Every elevator equipped with hand rope control shall ba

provided with adjustable stop halls, or equivalent deviee,
for the operation of the aufomatic stopping mechanism at
the top and bottom landings. :

Order 466 —Gunards for Skeaves and Idlers. New and Ex-
isting Tnstallations. . - ,

Tn every hand rope controlled elevator the sheaves which
lead the hand rope from the shaftway to the machine shall

b YA
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lie guarded to prevent injury to an operator. Every sheave
and every idler under which is led any hoisting or counter-
weight cable shall be provided with a guard that will keep
the cable on the sheave or idler if the cable becomes slack.
Every idler sheave around which is led an operating rope
or a governcr rope shall be provided with a guard that will
keep the rope on the sheave.

Order 467.—Centering Ropes. New and Existing Installa-
tions. ‘ ’ -
Every hand rope controlled elevator, except hydrauwlic ele-
vators, shall be equipped with a properly adjusted centering.
rope so arranged that it can be easily and safely used at any
point in the car travel.

Order 468.—Warning Chains. New and Existing Installa-
tions. '

Warning chains shall be hung from the car platform
within 2 inches of the edge of the entrance side or sides of
every power freight elevator, except where shaftway land-
ing doors with electric contacts or interlocks are provided.
Such chains shall extend at least 5 feet below the bottom
of the platform, shall be spaced rot more than-5 inches
apart, and shall be made of not less than No. 10 U. 8. Stand-
ard Gauge wire with long links. ’

Order 469.—Brakes.

(a)} Every divect conmected electric elevaior here-
after installed shall be equipped with an electricaily re-
leased brake so designed, imstalled 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 shall not be retarded by any motor field dis-
charge or counter voltage, nor by any single ground or short
eireuit. :

(b} Every power elevator, except divect conmected
electric elevators, shall be equipped with a brake so de-
signed, installed and maintained that it will he released
whenever the control mechanism is shifted to the starting
position, and so that the brake will be applied by means of

—_—g .

springs or gravity whenever the control device is moved o
the stopping position. )

{c) Every hand power elevator shall be equipped
with a brake 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 power elevator here-
after installed shall be so arranged that it will operate auto-
matically at the top landing. ’

Spcrion IX. CONTROL AND PROTECTION.

Order 470.-Control Mechanism. .

(a} There shall not be installed or used any control
system which depends upon the completion or maintenance
of an electric circuit for the interruption of the power, for
the application of eleciro-mechanical brakes, for the oper-
ation of .car safety devices, or for the closing of a con-
tactor by an emergency stop button, except that the require-
ments in this paragraph do not apply to dynamic braking
and speed conirol devices. .

{(b) The car switch or hand lever on every power ele-

vator hereafter ingstalled which requires such mechanism

shall be so arranged that the movement of the lever foward
the car gate (which the operator usually faces) will cause

 the car to descend and the movement of the lever away from

the gate will ciuse the ear to ascend. Except on hydraulic
elevators and existing electric lever control elevators, the
lever shall retnra to the neutral position when released, and
the lever shall automatically latch in this neutral position.
{c) A properly fused manually operated disconnect-

‘ing switch opening all lines shall be installed separately in the

supply circuit of every electrically driven elevator machine
hereafter installed. If possible this switch shall belocated ad-

- jacent to, and visible from, the elevator machine. No provi-

sion ghall be made to close the disconnecting switch from
any other part of the building. This switck shall corply
with order 1850—(h) of the Wisconsin State Electrical
Code. - :

Wota: It s rocomxoended that this switch boe located in the raschine
room At fhe lock-Jamb =ida of ths entrance doox.
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{d) On mechanically controlled elevators the opera-
tion of directional switches or operating valves shall, in no
case, depend solely upon a belt or a chain. ¥ a handrope is
used the cable shall be securely anchored to the operating
sheave or drum.

(2) The handrope for control of an elevator shall be
aceessible from the car at any point in the car travel

Note: Tho handropo for the control of an elevator iz sometimes mado
aceosible from the landing zide by eutting an opening in the shaftway
eunclosure. To avold this it I3 permissiblo to arrange the handrope by
means of auxilinry sheaves so that one run of the handrope will he on
the ouzslde of the shaftway onclosure, provided that in avory such case

the handrope on the outsida shall be grarded in an approved manner to
= point not less than four feet above cach fioor.

() The overhead tension weight for the handrope
of any elevator equipped with lever control apparatus ghall
be secured by a chain attached to the weight and to a suit-
able anchorage.

(g) The car of every power freight elevator with
hardrope control shall be equipped with a cable lock so
desigmed, ingtalled and maintained that the handrope can
be locked at any landing to prevent the operation of the car
by persons on other floors. '

Exception: The requlremonts contained in thae preceding paragraph

noed not apnly te sidewalk olevators, olevators oquipped with smergen
switehes and clevators oguipped with interlocks er pa:?octric contactg. il

(h) The car of every electrically driven elevator
equipped with an electric brake shall be provided with an
emergercy switeh (safety or so-called baby switch) to eut
off the source of power.

Order 471.—Push Button Controlled Elevators. New and
Existing Installations.
Push buttor controlled elevators shall conform to the
following requirements: :

(1) Every directional button shall be arranged to
return to the open position when the hand of the
operator is removed.

(2) The breaking of a cirenit to stop a push button
controlled elevator shall not depend on the operation
of 2 spring or springs in tension nor upon the comple-
tion of an electric cirenit. :

(8) In an automatic push. buiton elevator the stop
button on the car may be used as the emergency switch
if it is a button marked “STOP™. ‘

@
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Order 472.—Electrical Protection.

(2) Every elevator driven by a polyphase alternat-
ing current motor shall be profected against damage due to
phase reversal by either: :

(1) Limit switches as specified in order 463 ar-
ranged o cut all wires, or all except one, which shall
be the ground conductor on grounded sysiems, and so
connected that after the car overtravels, it cannot he
moved until the phase reversal is corrected, or

(2) A reverse phase relay, or other protective de- -
vice, which will prevent starting the mobor if the phase
rotation is in the wrong direction. Such reverse phase
relay, or other protective device, shall be provided for
existing installations not later than June 1, 1928,

: the olevator Is equippad with an eleciric brake, limit
swl,fé’:{w ﬁime.oin sories ara required by order No. 463.

- (b) 'The proper functioning of a reverse phase re-
lay hereafter installed shall mot be dependent upon the
closure of an electric circuit to open the motor circuit in case
of failure or reversal of phase.

mmendation; 'Tha reverse phase rolay should not be put on the

intorferae
board, as the vibration of the cenirol equipment may
coz‘l:iro‘__lha propar operation of the relay.

{¢) The functioning of a door or gate electric con-
tact, to prevent the movement of the car, skall 1ilot“ be Eie—
pendent upon the action of a spring or springs in tensmnk
nor upon the closing of an electric circuit.

Exeception: The contact shall not provent the movement of the car

when the emergency releass is in témporary wse or when the car Is
belng meved by a car leveling devico. .

(d) Every electrically driven elevator hereafter or
keretofore installed shall be protected against damage due
“to electrical faflure as follows:

- (1) An automatic overload protective device, such
as fuses, overload relays or circuit breakers. If an

overload relay or a circuit breaker is provided for this -

purpese it shall he additional to the elevator comtrol
equipment, and shall be so arranged that it cannot be
reset from the elevator car, - ' -

(2) Under or low voltage -protection which will
cause and maintain the interruption of power to tl:ge
main circuit upon reduction or failure of voltage. This .
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protection may be a purt of the control equipment.
(See also order 1357—g of the Wisconsin State Elec-
trical Code.)

te) Bvery electrically driven elevator hereafter in-
stalled which is controlled by a handrope, lever or wheel
shall be equipped with a positive no-voltage release device
requiring the centering of the handrope before the circuit
¢an be re-closed. This may be accomplished by the addition
of a relay interlocked with the control apparatus.,

Order 473.—Switches and Wiring.

(2} In new installations in garages the shaftway
limit switches and other spark emitting devices shall be
placed at least 4 feet above the line of the lowest Soor level,

{b) The floor underneath every unit of unenclosed
electrical apparatus shall he covered with 2 fire resistive
and insulating material.

{¢) Live parts of electrical apparatus in elevator
shaftways shall be guarded by suitable enclosures. Metal
coverings shall be thoroughly grounded.

{d) Conduetors for car control, safety control, ights
and sigmals shall be in separate cables.

(e) The wires to the emergency switch, if such a
switch is Installed, shall he run as a separate cable so
grouped with relation to other wires or cables, if there
are any, that the fault in these wires or cables will not

prevent the emergency switch or stop button from opening -

the eircuit. ’

(f) Every safety switch (so-called baby switch) or
other safety stop control condnetor cable shall be in 2 sepa-
rate unit, not in the same cable with the direction wire,

{z} No conduit shall be loaded more than 40 per cent
of the internal cross sectiomal area of the conduit. (See

also order 1831 —(a) of the Wisconsin State Electrical _

Code.)

(k) Wires in vertical conduit risers shall be sup-
ported as required by order 1342—(b) of the Wisconsin
State Electrical Code.- The flexible or traveling cables of the

operating and lighting circuits where suspended under the

¥
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car shall be supported on insulating spools to relieve the
i -tions from strain.
e co?ir)lefi‘;zgﬁzgugl conductors of lighting cables shall no;
he smaller than No, 14 A. W. G. znd i.‘or control cableshn?e
smaller than No. 16 A. W, G. Signal wires, other than :ic Ic:;u
receiving energy from primary batteries or apx'arove : bt
fransformers, shall be encased in appf'oved qon(_iu}; eqlmpi)l et
with approved terminal bushings having an individual ou
fole fm;jpsacl}; :E: E;'ires of a motor circuit between the ?ﬁr
and the control panel are groupea.i together w1thtou ouy
extra insulation on the separate wires, the complete ;glz;e ilij;
shall be taped or corded and painted in 2 manner t(iu m e
2 rigid, self-supporting form, not over three feet os%ct "
not in a position liable to mechanical damage o; 5;1 j
a temperature in excess of 120 de‘.gree.s F;:thren. 213 . o
{k) Wires between the main c:}rm_mz resistances and
the backs of control panels shall have individual flame-p: g
outer coverings. Other wiring on the contn?l panels quyﬂat
of the rubber covered type, provided the wires are lai

- against the panels and keld in such a manner as to be im-

movable and not exposed todmechan;cai,ll S;;i:;zta‘ge, nor to a
re.exceeding 120 degrees Fanr
tempere(llt)u Every conductor cable hung from. az;aﬁvgrhﬁz%
machine platform on any elevalor hereafter ins :,w K ”
be secured approximately at the center of the ::shaf A ag' b
prevent swinging. Where the penthouse floor is no holl -
combustible material the foor undef' the cont::o]ler shal
protected with fire resistive, insulating matenal. duit e
{m) Wiring shall be in _appro.ved rigid co{;hgjllt, ;1-
cept where otherwise specified in t}:us coj.ie, and = tf;;al
form to the requirements of the Wisconsin State Elec

Code.

der 474.—Grounding. o
OrExposed noncurrent earrying metal parts of elec‘mca.llzr
driven elevators operating at more than 100 volts to groun
including frames, conduoit, hand ropes, ete., shaﬂ‘be é:erzla;
nently and effectively grounded i accordance with Sectio
102 of the Wisconsin State Electrical Code.

otiectban slgld Tre mude to wuter pipinie sysiems,

Nate: The grenid o Ofher Lire buvled metil plruelures

i ovaiiladsle, Teeveer ter s piped.

sl aperstislend Hl"c"l Tphding (rames may b asta] wWhore waler pipses abe
el sovaidutie,

PSR P CTIRT L



' ment of persons under 18 years of age in

Order 475.-—Sipnal Systems. New and Existing Installa-
tions.

(a) Every elevator and every power dumbivaiter

shall be equipped with a signal system or warning bell, so
arranged that it can he safely and conveniently operated
from zny landing, except elevators and dumbwaiters con-
irolled by push buttons and hand power elevators traveling
In no case more than 25 feet.

(b) Every automatic push butfon elevator shall be
brovided with an eergency call bell in the caretaker’s of-
fice, with properly placarded push button in the car.

SECTION X, LIcETING.
Order 476 —Lighting.

(a) Car Lighting. Elevator cars shall be adequately
lighted when in use. Provision for electric Light shall be
made if current is available, The intensity of illumination
shall be not legs than 0.75 foot-candle at the edge of the car
platform,

Note: 'This ﬂld\}nmina.t{on 13 the eguivalent of 76 watt lamp at the

i
celling of an orn Ary elevaior cay, Threshold lights are 2lio recom-
meonded for passengor elovitors, &

(b) Landing Light. While occupied ample Light
shall be provided ot every elevator landing within, or in cop~

" nection with, any building,

{e) Penthou.se and Overhead Lighting. Every pent-

to the penthouse or overhead equipment. (See Industrial
Lighh‘z_lg Code issued by the Industrial Commission.)

. SECTION XI. OrEraTron, MAINTENANCE AND Usk.
Order 477 —~Operation of Elevators. New aed, Existing

Installations,

(a) A competent operator shall be stationed on the
car of every passenger elevator while in use, except push
button elevaiors,

Note: Section 102,06 of the Wisconsin Siatutes prohibits the smploy-
the operition of olavatori,
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(b) No elevator car shall be used for hoisting mate-
rial which projects from the car at any point, nor shall ma-
terial be hung underneath the car, except in extreme neces-
sity when the following precautions shall he observed:

(1) No material extending ahove the top of any ele-

vator car shall be hoisted wnless a regular operaior is
on the car and an atiendant is stationed at the floor
level where the material is to be deliverad,

(2) The car shall be operated at slow speed when
it is necessary to use it for this purpose,

(3) Every car gate and car door shall be closed
while the car is in motion.

Order 478.—Maintenance. New and Existing Installations.

(a) Elevators, dumbwaiter and escalator equipment

shall be kept in safe operating condition, properly lubri-

cated and clean. L _
(b) Hatch covers of the vertically rising type used

on elevators shall not be used for storage purposes, nor as i

Passageways.

(c) Explosives or highly nflammable substances

shail 1ot be stored within 20 feet of any elevator shaftway:

thouse.
or pen (d} Material which Is not 2 permanent part of the

elevator equipment shall net be permitied on the, top or:

cover of an ¢levator car.

H e uged to plainly deslgnate & fralght elevator,
atwtgee 'smAQSIggmf h;?:olgihbmng ynanthorized periacus from Mding on the
ear. N




Part V

REQUIREMENTS APPLYING TO SPECIAL TYPES
OF ELEVATORS

SECTION 1. DUMBWAITERS.

Order 479 —Dumbwaiters. New and Existing Installations.
(a) The shaftway openings of every slectric dumb-
waiter shall be provided with landing doors, so arranged

that the dumbwaiter cannot be started unless ail doors are

closed. Where a fireproof shaftway is required all landing
doors shall be fire doors. (See orders 410-411),

' (k) Every dumbwaiter shaftway opening at the foor
level shall be protected by a gate in compliance with orders
438 and 439. Every other dumbwaiter shaftway shall be
enclosed on the loading side to a height of at least 30 inches
above each floor.

(¢} BEvery durnbwaiter shall have a solid cover over
the full area of the car. For shaftway enclosure see orders
411413 inclusive,

SecrioN II. SIDEWALE ELEVATORS.

Oxder 480.—Sidewalk Elevators. .

(a) Every sidewalk elevator shaftway shall be cov
ered st the top with doors designed and constructed to carry
a load of 250 pounds per sguare foot within the safe limits
of stresses. The surface of the doors shall be rough and no
part of them shall project above the sidewalk level when
closed. The doors. shall open only suffielently for proper
service, and when open shall form 2 suitable guard for the
opering. The dimensicos of the sidewalk opening shall, in
no caze, exceed 5 feet at right angles to the curb, and 7 feet
parallel with the curb. -

(b} On eack side of a sidewalk opening not fully pro- -

tected by 4 -door or other guard to a height of not legs than
20 inches, a full screen or solid guard panel shall be pro-
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vided. This guard panel shall be so installed that it cunnet
Ire pushed into the opening.

(e) Every power sidewalk elevator shzll be equipped
with a device to prevent its operation until the doors over
the top of the shaftway arve open. The doors shall he
closed when tke elevator is not in actual use,

{d) Beveled tee-guards ghall he provided under the
edges of the sidewalk, and under other projections, if any,
as required by order 415. Tf the elevator platform rises
above the sidewalk, similar toeguards shall be provided
under the platform: or all exposed sides. (See order
487—g).

(&) A power sidewalk elevator which travels only
one story, or not more than 80 feet, is subject to the fol-
lowing orders only: 400, 401, 402, 404, 405, 406, 407, 408,
412—(a), 418-—(a), 427—(a) and (g), 438 and 439, as ap-
plied o lower terminal freight elevator landings, 441—(a),
442, 443, 453, 466, 468 where the travel is more than 15
feet, 478—(c), (d), (2), (§} and (m), 474, 476—(h),
478—(a), and 480. Hydraunlic sidewalk elevators shall alse
be subject to such paragraphs of orders 485, 488, 487, and -
438 as may reasonably be applicable to sidewalk elevators.

(f) A sidewalk elevator which travels more than ane
story or more than 30 feet is subject to all the freight ele-
vator orders. : :

" Recommendation: The baok wall of the sShaftwsy ghould not be more -
than 1 inch from the car.

(g) Every hand power chain hoist sidewalk -eleva-
tor shall comply with orders 438 and 439 as applied to lower -
terminal frefght elevator landings, order 478—(a), end with
480—(a) and (b). : .

(h) Every sidewalk elevator car or platform bhere-
after installed shall be enclosed to = height of 1 foot on the-
sides not used for entrance, ‘

Order 481.—Freight Elevators of the Sidewalk Type.

(2) Every power elevator of the sidewalk type, lo-.
cated within a building, and traveling less than one story,
shall be equipped with toe-gnzrds as specified in order 415 H
the side of the car, or sides of the shaftway or both shall be

" gusrded with an enclosure construeted as specified in order _
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412 and of such height as will afford reasonable safety, and
shall be subject to the orders enumerated in order 480—(g).

(b) Every elevator of the sidewalk type, located
within a building and traveling one story, or more than 30
feet, shall comnply with all the freight elevator orders.

{¢) Every elevator of the sidewalk type located below
the stage of a theater and traveling one story only shall have
the opening on the stage floor equipped with a flush hatch-
way cover, which, when the elevator is down, shall be closed
forming part of the stage floor. The hatchway cover shall
be lifted by the elevator in its upward travel by 2 device
consisting of corner posts and framework attached to the
car platform and of sufficient keight to provide proper head-
room. Fach corner post shall be provided with a stud or
vrojection engaging a socket on the under side of the hatch-
way cover so that it cannot readily be dislodged. The open-
ing in the stage floor shall be protected by toeguards zs re-
quired in order 415. The shaftway in the basement shall be
enclosed with metal guards as described in order 412 and a
swinging door equipped with a lock shall be provided at each
entrance, The speed of any elevator installed in such a man-
ner shall not exceed 50 feef per minute. The carrying ca-

pacity of the car platform shall be as required in order
42T—(a).

SECTION III. Hanp POWER HOSPITAL ELEVATORS AND
HAND Power INVALID LIFTS,

Order 482.—Special Requirements.

{a) The car of every hand power invalid Iift and of
every hand power hospital elevator shall be completely en-
closed on the top and on the sides not used for entrance.

(b) The minimum carrying capacity of a hand rower
Invalid 1ift and of a hand power hospital elevator shall be
not less than 35 pounds per square foot of platform ares
inside of the car enclosure. (See order 419—(b), for ear
buffers.)

SEcTION IV. HYDRAULIC ELEVATORS. NEW iNsmALLm
TIOMS. -
Order 485.—Construction and Gensral Requirements.

(a} Every piston rod of tension-type hydraulic ele-
vators shall have a factor of safety of not less than 8, based

'3
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on the cross-sectional area at the root of the thread., A
true bearing shall be maintained under the nut -at ezeh end
of the piston rod to prevent eccentric loading on the rod.

(b} Every hydraulic elevator machine, whether of
the vertical or horizontal type, shall be so constructed and
so roped that the piston will he 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 cylin-
der head.

(c) The traveling sheaves for vertical hydraulic ele-
vators shall be guided. The guide rails and guide shoes
shall be of metal., The side frames of travelieg sheaves for
vertical hydraulic elevators shall be made of structural stes!
or of forged steel.

(d) Pressure tanks shall be made and tested in ac-
cordance with the requirements of the Boiler Code issued by
the Industrial Commission.

(e) Every pressure fank 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) Every discharge tank open to the atmosphere

shall be so designed that when completely filled the factor .

of safety shall be not less than 4 based on the ultimate
strength of the material. Every discharge tank shall be
covered to prevent the entrance of foreign material and
shall be provided with 2 suitable vent to the atmosphere.

(b} The outlet of each pressure tank shall be so lo-
cated as to prevent the entrance of air or other gas into the
elevator cylinder. S

(1) Automaztic stop valves shall be paclked with cup .
leathers, or other mesns shall be used to prevent sticking ;'

of the valve stems.

{i) Back pump connected to the pressure tank of a

hydraulic elevator shall be equipped with a relief valve, so

installed that it cannof be shut off, The relief valve shall be -
of sufficient size and so sef: as to pass the full capacity of the -
pump at full speed without exceeding the safe working

ooy
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Dressure of the pump or tank. The relief valve shall be
piped to discharre into the discharge tank or into the pump
suction. Two or more relief valves may be used to obtain
the capacity.

(k) Every elevator pump, unless equipped with a
pressure regulator which controls the motive power, shall
be equipped with an automatic by-pass.

(1) Every hydraulic elevator operated from a pres-
sure tank where the fiuid pressure is obtained by directly ad-
mitting steam, air or other gas to the tank shall comply
with all the rules covering hydraulic elevators. For limita-
tions in use see order 460.

Order 4868afety Fquipment.

(2) The handrope on every hydraunlic elevator shall
be equipped with a limit stop to prevent damage to the
valve mechanism.

(b) Every tank for & hydraulic elevator shall be
fitted with a guarter inch bipe connection for attaching =z

test gauge, when the tank is in service so thai the accuracy -

of the pressure gauge can be ascertained.

{c) Every pressure tank shall be equipped with 2
water gauge glass to indicate the height of the water in the
tank. Pet cocks may be used where rressure is obtaimed
by steam, air, or other pas.

(d) Each pressure tank shall be equipped with a
bressure gauge which correctly indicates Dressure to at least
one and one-half (114) times the normal working pressure
of the tank. This gauge shall be connected fo the tank by

‘a brass or other non-corrodible pipe in such a manner that

the gauge cannot be shut off from the tank except by a cock

with a “T" or lever handle, (The “T” or lever mus: be set in

line with the direction of the flow). The cock shall be in
the pipe near the gauge,

(e) The cylinders of hydraulic elevator machines,

-except plunger type machines, shall be provided with means

for releasing air or other gas.

(f) Every hydraulic elevator shall be provided with
an independent automatic means for gradually stopping the
war at the ferminal landings.
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Order 487.—Plunger Tyve Elevators.

{2) The pipirg systemn of plunger type elevators
shall be provided with proper zir chambers to stop the
water hammer on both directions of fravel. o

(b) The sections of the piston shaJ:I be r:gxd_[ly
Joined, and the bottom section shall be so designed and in-
stalled that it cannot leave the cylinder. .

{c) A east iron plunger shall not be used in any case
where the elevator travel is more than 50 feet. )

(d) Every plunger type elevator operating on
greater than 150 pounds pressure shall have extra heavy
pressure fittings throughout. o )

(e} There shall be no lead piping in the water line
between the plunger cylinder and the operating valve.

(f) Thke construction of the operating valve shall e
such that the opening and closing of the valve will gradually -
stop the fow of water to and from the cy}inder. L

(g) No plunger elevator of the sidewalk type with
gliding extended car guide rails shall rise more than 4 feet
above any sidewalk,

Order 488.—Maintenance. )
(a) The piston rods of hydraulie elevator ma.«;hmes,
except plunger type machines, shall be exposed for inspec-
tion at least once every two years. The preparation J?or
such inspections shall be made by the owners or parties
using the elevators. ‘
# (b) The discharge tank and the pressure fank of -
i - t least once every
avery hydraulic elevator sha.]l.be‘pleaned a
two years. The water level in the pressure tark of a _hy~
draulic elevator shall be -maintained at about two-thirds
of the capacity of the tank. )

Order 489.—Recabling Hydraulic Elevators. o

Where more thah ane vertical hydraulig eylinder i
placed in the same shaftway, or where the hoz_r:zontal eylin- 1
ders are plé.ced in duplex or triplex, the opera:ln‘on of all sucih :
connected elevators shall be stopped by closing t"he; main
water supply valve hefore recabling any one of the elevaiors. -

P
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SECTION V, EscaLaToms.
Order 390, —Consiruetion of Esecalators.

tz) The angle of inclination of ap escalator shall not
“xeeed 20 degrees with the horizontal.

{h) The width of an esealator shall be measured be-
WWeen the buhistrading at o verties] height of 24 inches
ubove the nose line nf the tread, and no escalator shall be
less than 22 inches nor more than 48 inches wide. Every
ererlator more thun 29 inches in width shall have a hori-
zontal tread furmation.

) t;cJ Every cscalutor shall be provided on each side
wnh_ solid balustrading. On the escaiator side the balus-
-tmdmg shall be smooth, without depressed or raised panel-
i or molding. There shall be no abrupt change In the
width between the balustrading on the two sides of any
escalator. Should any chanre in the width be necessary the
c-}fange shzll be 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 balustrading shall not
-c:‘-zceed 15 degrees from the line of the escalator travel.
?:.ach bzlustrading shall be squipped with a handrail mov-
g at the same speed and in the same. direction as the
travel of the escalator. The use of glass panels for balus-
trading is not permissiple,

) (d) Escalator treads and landings shall be of ma-
terial affording a secure foothold, such as wood or material
}med for safety treads. If g landing is made of concrete,
it shall have edpe insertions of metal, ‘wood or other a.nﬁi:
slip material. : .

_ {e) Every escalator fruss or girder
signed and installed that, in case of tftlar faului-léailf ?gesfraii
system to retain the running gear in its guides, the truss
will safely retain the steps and running gear. ;& factor of
sufety of not less than 5, based on the static loads shall be
used in designing esealator trusses or girders. ’

(£1 The track arrangement shall be designed to pre-

vent the displacement of the treads and running gear if the

. kread chain Ireaks.
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{3 The rated load on an esexlator 22 {6 24 inchex in
width zhall be computed by the following formula:
Rated load - : 110 A
The rated ioad on an escalator wider than 24 inches but
not exceeding 48 inches shall be computed by the following
formula: .
Rated load = 4.6 WA

On these formulae, “W* is the width of the escalator in

" inches, and “A” is the horizontal projected length in fest

of the exposed treads. The rated load is expressed In
pounds.

Order 491.—Safety Requirexnenis for Escalators.

(a} The speed of an escalator in the direction of
travel shall not exceed 100 feet per minute.

(b) Every escalator shall be driven by an individual .
electric motor. Two or more escalators placed side by side
and operated as a single unit may be driven by one motor.

(¢) REvery escalator chain shall have 2 factor of
safety of not less than 10 except whers the chain is made
of cast steel links (swhich shall be thoroughly annealed}, in
which case the factor of safety shall not be less than 20.

{d) Every escalator drive shall be provided with an
electrically released, mechanically applied brake, which shall
stop the escalator automatically when the power is inter--
rupted. ; : . !
(e) There shall be an emergency stop button, or.
other type of switch, accessible to the public and conspicu-
ously located at the top and bottom of each escalator. The
operation of either one of these buttons, or switches, shall-
open the power circuit, apply the brake and stop the esca-
lator. It shall be impossible to start the escalator by means
of these butions or switches. They shall be marked thus:

*7 ESCALATOR - '
Lo -

~ STOP BUTTON
(f) Where starting buttons or switches are acces-

sible to the public they shall be of the key operated type or
they shall be enclosed in boxes provided with locks and keys.

{
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(g) Every escalator operating in the ascending di-
rection shall be equipped with z safety mechanism so that
in case of accidental reversal of the escalafor the poOwer
shall be cut off, the brake applied, and the escalator stopped.
On a reversible escalator this safety mechanism shall be
arranged to be in-operative when the escalator is descending
and operative when the escalator is ascending,

{h}) Every escalator shall be provided with a safety
mechanism, which will open the power circuit, apply the
brake, and bring the escalator to 1 gradual stop, in case the
speed exceeds the normal running speed by 40 per cent.

(i) Every escalator shall be provided with a safety
device to open the power circuit, apply the brake, and bring

the escalator to a gradual stop, in case the tread chain or .

chains brezk.

(i) Where an escalator is equipped with a tightening
device, operated by means of a tension weight, provision
shall be made to retain this weight in the escalator truse m
case the weight should fail.

{k} Every escalator operated by a motor driven by
polyphase alternating current shall be provided with a relay
of the potemtial type or other suitable means which will
brevent starting the motor while

(1) the phase rotation is in the wrong direction, or

(2) there is a fajlure in any phase.

(I} There shall be a suitable Jght in every escalator
machire room as a permanent fixture, which can be lighted
without passing over or reaching over any vart of the ma-
chinery.

(m) Ressonable access to the mterior of the escala-
tor shall be provided for inspection and maintenance.

Order 492.—Tests.

A, practical test of an escalator instaliation shall consist
of the following:

(1) Speed Test—The application of the overspead
safety device shall be obtained by causing the estalator to
travel at the governor tripping speed. "If an escalator is
operated by a motor driven by alternating current the gov-

/‘ '
,.‘\\,;__’,‘__
i

)
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ernor may be tripped by hand with ihe escalator traveling
at its normal rate of speed.

(2) Reversal Tests. The application of the reversal
safety device shall be made by releasing the machine brake
and operating the escalator by hand in the reversed direc-
tion.

(3) Broken Chain Test. The appHlecation of the bro-
¥en chain safety device shall be obtained by operating the
safety by hand. .

(4) Miscellaneous Safety Devices. Tests of the ma-

chine brake and of the emergency stopping buttons or

switches shall be made to determine whether they function
wroperly.
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