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ELEVATOR CODE

INTRODUCTION

The present Wisconsin Elevator Code is 2 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—

wowuummmuﬁudﬂmnoum,bmgﬁmm,mmﬂﬁﬁoﬁowﬁgoﬁ
George wﬁﬂ._..nawv Machinist, Milwaukee,
Fred French, Patternmaker, Milwankee.
wmwggﬁ%n Milwaukee Merchants and Manufacttzrers’ Associe
ation:
Charles P. Bossert, Phister and Vogel Lezther Company.
Edward J. Kearnoy, Kearney and Trecker Company, Chair.

.EH?
HoﬁgmoﬁgmaﬁﬂﬂpﬁamﬁmﬂgUoEﬁﬁ
Joseph Dexfus, Chief Sanitary mumwmnnan.
Representing ‘Wisconsin Manufacturers’ Association:
Thomas MeNeill, Sheboygan Chair Company, Sheboyzan.
H. W. Bolens, Gilsor Manufacturing Company, Port Wash.-
mgton.
Representing Employers” Mutaal Lisbility Company of Wausau:
W. C. Landon, Wausan. : o
- Representing Industrial Commission of Wiscomsin:
John W. Mapel, Phister and Vogel Leather Company.
Fred W. McKee, ‘Fairbanks—Morse Company, Beloit,
C. W. Price, Assistant to the Imdustrisl Cormizsion and
Becretary of the committee, :

. The following mﬁw&oﬁaﬁmo assisted the main committee

) " on safety and sanitation in drafting the orders:—

- P Jermain, Otis Elevator Company.
George Mueller, Inspector of Elevators, Milwankee, -

" ° C.T. Ringer, former Inspector of Buildings, Milwaukee,
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ot Inspector of Elevators, uﬁmﬂu&new.
mﬁ.ﬁ.mw. m“mwmpwwm.—.hu.m%ﬁmwno&on of Safety, Travelers’ Insurance Com-
C. ﬁwwwwm.nm. Assistant to Industrial Commission.

The elevator code was amended first Hm&ﬁmﬂ wﬁmumw.q&ﬂ in
1917, by an elevator code committee including the following

DEYSONS.

¢, ¥, Ringer, Architect, former Inspectoer of Buildings, Mil-
35#0».0& mw tor Company.

P. Jermain, Otis Elevator Com . .

George H{Hﬁmwmﬁ Inspector of Elevators, Milwarkee,

G, N. Chapman, Inspector of Safety, Aetna Insurance Company.

Sidney J. Williams, Engineer, Industrial Commission.

The revision by the above commitiee became effective
Janunary 10, 1918. Minor defails 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 coramittee:

George Mueller, Chairman, Elevater Inspector for Building Tn~
spection Department, Milwankee. N j

W. C, Muchlstein, Madison, Secretary of Committee, Industrial
Compission. . .

C. P. Bossert, Pfister and Vogel Leather Company, Milwaukee,

Mathew. Orth, Elovator Construetor, 27 Martin Street, Milwan-
kee. .

*Harrison P. Beed, General Manager, A. Kieckhefer Elevator
Company, Milwariee, .

John Rodenberg, Milwaukee Mansger, Otis Elevator Company,
Milwankee. ) . A
Thomas L. Rose, Architect, Wisconsin Chapter of American

Institute of Architects, Milwaukee, R :
dq&gnw. Smith, Wisconsin Mutual Liability Company, Mil-
wankee. i
Louis G. Koster, Elevator Inspector, Industrial Commission.
Neow Superintendent of . Construction, S. Heller Elevatar
Company, Milwagkee. ) Co

Advi Members: '
ﬁmm_ﬂﬁ n,_ww%mﬁnﬁn President, 8. Heller Elevator Company, Mil
walllces, . .
W. A. Rosenberg, President, F, Rosenberg Klevator Compauy,
Mihwankee. ) :

This edition of the elevator code is a complete revision of
the reguirements as applied to elevator manifacture and
installation in Wisconsin, and includes the repeal of certain
of the present requirements; and the addition of new orders.

*Decoased short time befors revislon was comploted,

n
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The chahges are based on study of elevator accidents
throughout the eountry, and are intended to parallel the
Safety Code for Elevators which was prepared under the
zeneral auspices of the American Engineering Standards
Committee. . .

The orders containad ir the elevator code are adopted by
the commission under authority of Sections 1071.01 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 specifically authorize the
charging of fees for elevator inspections as described in
Order 407,

Administration

The elevator code will be enforeed by the Industrisl Com-~
mission in cooperation with local 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 ingurance companies.,

Appez]

Any person who considers any part of the elevator code,
or any interpretation of the code to be unresgonable, may
appeal to the commission to modify or suspend the same.
(See Sections 101.15 t0'101.17 .inclusive).

Penalty for Violation of an Order

Section 10118 of the Wisconsin statuies provides that.
“every day during which any person, Persons, corpdration,
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 $o 101.29
Inclusive, shall constitute a 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 persom who violates an order, or fails or refuses to
comply with a requirement of the elevator code shall forfeit
and pay Info the state treasury the sum of not less than $10,
nor more than $100 for such violztion, - - o
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Part I
DEFINITIONS

SeEcTIoN I, DEFINITIONS.

Order 400.—Definitions.

1. An elevator is an elevating and lowering device, other
than a dumbwaiter, provided With = plaiform and cage
which 15 located in a permanent shaftway and is designed
or used to carry persons or materials.

2. A Jumbwaiter is an ¢levating and lowering device pro-
vided with a platform which is located in a perrnanent
shaftway, is designed and used to carry materisls 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 ased chiefly for carry-
ing materials.

5. A carriage type elevator is an elevator which is sup-
ported by cables attached to the platform at four or more
points. .

6. A sidewalk elevator is an elevator located below a side-
walk or other public thoroughfare, 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 operated by
machirery and this classifieation includes all elevators which
are not classed as hand power elevators.

‘9. An automatic push button elevator is an ‘elevator the .

operation of which is controlled by buttons, at the landings

" and in the car, in such a mammer that all landing stops are

automatie. .

10. An escalator is a moving, inclined, Sﬁmﬂmonm staip. -

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

S s L
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‘11. A full automatic door, or 2 full automatic zate, 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 semi or half automatic door, or a semi or half auto-
matic gate, iy one which must be opsned by hand, but
which closes by gravity when the car leaves the landing.

18. An independently operated door, or an independently
operated gzte, 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. The term speed as applied to the movement of an
elevator ecar means the average of the maximum speeds
attained, in the up and down directions with 50 per cent of -
the capacity load on the car, in making a complete return ,

" trip between terminal landings.

16. The depth of pit is the vertical distazce from the .
lowest landing to the bottom of the shaftway. :
17. The overhead clearance i the vertical distance be- :
tween nearest points of contact between the car and the
overbead construetion wher the car iz at the highest land- -
18. A basement is 2 story whose floor line is below the
grade at sny entrance, and whose ceiling is not more than :
9 feet above such grade at any entrance.
19. Am incombustible materia] is ene which will not sup-
port combustion. o S
. _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 3% inch studding, spaced not -
trore 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:— _ . ;
(1) Metal lath and at least 34 inch of Portland ce- |
ment or gypsum plaster or gauged plaster containing ome- |
balf lime, one-half part {or more) Portland cement, and not
over four parts sand; or S R
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(2) Good quality plaster board at least 14 inch thick,
d with sheet metal; or )

noﬁwmmmvdww inch mmvmmﬂom board, covered with m&. least 14
inch Portland cement or gypsum plaster, or with sheet
metal; or two layers of 14 inch asbeslos board, breaking
joints; or . . )
! (4) The spaces between studding may. be m.._”._om with
approved incombustible material, the partition being plas-
tered withk Portland cement or gypsum plaster on metal
lath; or o
i (5) Other equivalent approved fire resistive construc-
tion.

22. A fire door consists of & door 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 gway from the landing,

(a) Unless all shaftway landing @mowm or gates are

closed and latched within 4 inches of the fully closed posi-
tion, or
(b) Unless the shaftway door or gate opposite
which the car is standing iz closed and latched within 4
inches of the fully closed position; and.
(2) To prevent the opening of a shaftway door or gate
from the landing side unless the car is at that landing.

Note—TWhors 2 door 1s equipped with an approved door closor which
will positively latch the door n%”ﬁ. bolng roleasod from the hand of the
operator, such door Iz comsidered, latched whon the &-inch zome is
reachoed, provided thnt, aftor the ot leaves the landing, the door canunot
be openad from the landing side more than 4 inches.

24. A door electric contact or gate electric contact is an
electrical device, actuated by the movement of the door or
gate, the function of which is to prevent the operation of
ke elevator machine to move the car away from the landing

unless all shaftway doors or shaftway gzates are cloged and -
latched 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’

ang closing,
Noto.—An ﬁnooamo.a or sxpansion bar gate Is 2 cellapsing gate.

[ —

27. New installations or elevators hereaflter installed in.
clude:—

(1} Every elevator for which the contract was not let,
before the effective date of this code;

(2} The shaftway enclosure, guides and machine of
an elevator installed after tke effective date of this code;

(3) The shaftway enclosure, guides and machine of an
elevator which is hereafter moved to 2 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;

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

Note—Ordinary repairs nccessgary to malnotain alevators in safe con-
dition are net considered materinl altérations, )

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

ww.bgwaézgﬁuw@ﬁﬁwo<m&d%§mFanﬁi&ﬁoggmma
sion. . .
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Part H
SCOPE OF THE ELEVATOR CODE

BECTION I.  SCOPE oF THE ELEVATOR CODE.

Order 401.—General Scope.

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

me»&pow.f;mmwmﬂ.mumomEmdﬁoﬂ@d:ﬁ&ﬁ&?ﬁmmﬁm MM.
ealators. :

Any elevator, dumbwaiter or escalator 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 be re.
paired or rebuilt except in conformity with the Tequire-
ments for new mamwﬁﬁﬁmoum.

Crder 403.—Exemptions.
This code dees not apply to belt, bucket, scoop, roller, or

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

ing machines when not passing through a floor, skip hoists,
- man hoists, mine hoists, lumber 1ifts, wharf ramps or appa-
ratus in kindred classes, amusement devices, stage curtsin
. hoists or lift bridges, nor to elevators used onily for hand-
. ling building material during the period of building con-
struction.

3
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Part I
PLANS, INSPECTIONS AND TESTS

SeEcrion I, 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 2 blank form furnished by the eom-
mission. Plans shall be in duplicate. 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 furrishes an elevator,
durnbwaiter or escalator to be installed by the owner, or an
agent of the owner, shall submit plans and file an appliea-
tion in compliance with this order.

z.o,nn..l.H.We clovator manufactarer and, architect shonld cooperate in

wmﬁnﬁpmwn.wm. Enﬁ.m n_.u avold discrepancy in design.  Soe alzo ordear

SECTION II. INSPRCTIONS.

Order 405.~—Inspection by Insurance Companies.

The Industrial Commission will accept inspections of in-
sured elevators, dumbwaiters and escalators by inspectors
of insurance companies on the following conditions: :

(1) Each installation shall be inspected semi-annually,
2% near .as may be, except that in public buildings and;
places of exployment outside the City of Milwaukee which'
are covered by compensation insuranee policies only, an in-
spection shall be made at Jeast arnually. .

(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 Commissior. Such report:
shall show all respects in which the Installation fails to:
comply with the code requirements. If thers 4re any spe-,
cial conditions whick, in the inspector’s opinion would re-:

i
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quire rmodifieation of any general ovder, the facls shall e

‘utly stated I the reporl, with the inspector’s recommentda-

(1) A certificale of inspection on g form approved by
the commission shall be posted by the insurance company
in 4 conspictons 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,
safe carrving capacity (see order 432) 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 compliznee with the commission’s orders.
If unsueeessful, it shall so report to the commission. If it
then becomes necessary for the commission to make an in-
spection, the statutory fee of two dollars for each elevator
inspected will be charged. (See order 407).

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

Order 406.—Inspeciion by Cities.

In the City of Milwaukee, and in any other city which
provides a competent elevator ingpector, the Industrial
Commission will accept inspections by such city, provided
the eonditions of paragraphs (1), (3), (4) and (3), 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 be 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 instalistion is
given the Industrial Commission prior to the time of placing
the installation into 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—The elavator constrictor or répresentative of the elevator eom-
pany should ha present at the time o new installation s frst inspected.

A raspongible and competont mechanle should ageompany the ¢levitor
inspector whila o perlodic inspection iz being made.

SeCTioN 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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Part IV
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 enclosed on all sides with a
fireproof enclosure made of wired glass in metal framé, or
solid incombustible plaster not less than 2 inches thick on
metzl lath and metal frame, all metal well covered; or of
brick, concrete, approved hollow building units (clay or con-
crete tile or blocks) of sufficlent thickness 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 shafiway entrance and other shafiwa,
opening shall be protected by an approved fire door, except
that wired glass may be used in the upper section of any
such door. Every window in such a shaftway enclosure,

except in outside walls, shall consist of metal frame, metal

-sash and wired glass.

See also orders 421, 422, 423 and 485.

Note: Doors in outslido walls of ¢levator shaftways noed not bo firow
mwoonmu Munnmun in cases whore fire doors arc roequired by the State Build-
g Coda.

Order 411—Freight Elevator Shafiway Enclosures. Ne
Installations.

{a) The shaftway of every freight elevator and
dumbwaiter hereafier installed in a building more than two
stories in height (excluding basement), or in a building
three stories or less in height where the fravel exceeds 3Q

feet, shall be completely erclosed on zll sides with 3 fire-

prool enclosure as specified in order 410; except that no
fireproof enclosure is required in a three story building
without basement where the travel of the car does not ex-

ceed 30 feel, and where the building complies with one of -

the following:—

4

+

{1} uged as a warehouse only: . :
(2} of fireproof construction and with the contents praetically in-
coimbustible; . . )
(3} equipped with a complete automatic sprinkler system.
Note: An open balcony or mazzanine is not considered a story.

(o) In any three story building of frame construc-
tion, with or without basement, the elevator shaftway en-
closure above the basement may be semi-fireproof, whmﬁmm@,
~of fireproof, but if the shaftway extends to the basement
the enclosure in the basement shaill be fireproof.

{c) The shaftway of every new elevator mstallation .

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 alevator [z located under a roof and such sheltered

spoce 18 not enclosed on two zides or more, the elavator will be come
sidered a3 located outside of the bullding,

(d) Doors shall be approved fire doors or shutiers
and shall be self-closing or equivped to close automatically
in case of fire or provided with shaftway landing door inter-

“Iocks. All windows in inside enclosure walls shall be of
approved fire resistive construetion with wired glass. Where
4 hand cable is operated through the shafiway enclosure
slot not more than 5 inches wide by not more than 8 feet

long with {he bottom 30 inches from the floor, may be cuf

in the enclosure. This slot or opening shall be protected
with an approved self-closing fire shutter, or an approved
fire shutter which will close automatically in case of fire.

Exception: Deors in outslde walls of elevator shoftways nood not bo -

fire-proof except Im enses whetre fire.doors aTe Tequirsd by the State
Lullding Code.

Note: Experience has domongtrated tho value of tho elovator as a -

lfe saving device In case of fire. 4 simplo form off fre-rosistive oon-
struction (plaster on retol lath) will wsdally rosist o fite for 4 groator
leasth of timo than the clevator can be usad a5 an oxit from o burning
bhullding. Pire resisting shaftway anclosures are therefors recome
mendod for all elevators.

Order 412.—Guarding Shaftways of Elevators. New and

Existing Installations.

() The shaftway of every freight elevator, dumb-

waiter and existing passerger elevator, where a fireproof
enclosure Is not required and is not provided, shall be en-
closed with guards not less than & feet in height above

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

s In the grill work
anoruiy e siretehed arpund

Note: Onoan
D largeer thin R
the outuldy ofF 1he

(b} On new freight elevator installations, existing
Passenger 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.

{c) Where material is stored near 2 shafiway en-
closure the enclosure shzll extend from floor to celling.

Note: In the cape of 0 shaflway enclosure for a8, hand power clevator
rpnce for operating the hand ropé should be allowad,

Order 413.~Combined Stairways and Elevator Shaftway

Enclosures. New and Existing Installations.

An elevator shaftway which is placed in a fireproof siair
enclosure need not have an additional fireproof enclosure,
bot the elevator shaftway shall he guarded to 2 height of
1ot less than 6 feet above each floor and every stairway in
the manner described in order 412—(a), except that incom-
bustible material shall be used throughont,

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 fest above an
adjoining roof, shall be 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
dizmeter with mesh not greater than 3 inches, meas-
ured along the wire from center to center of wires at
points where they cross. If any sueh sereen is hinged
the fastening shall be on the inside. -

Nete:  TFlat hars not less than 3 Inch thicls, with thg ondly socural
nnehored, will be considored tha oa_cr,b._o:ﬂ of w\m Inch diameter rods :v...
bullding window guards.
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(b} Where an open side of an elevator car Passes
w window in a wall of a shaftway and approved car gate pro-
tection is 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 apart, 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.

{a) 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 guards fitted directly
under such projections so as to push any projecting object

back into the car. The beveled surface of each guard shall -

make an angle of not less than 60 degrees with the hori-
zontal,
Recommendation: Where conditions vermit the
angle of inclination should be made 70 degrees with
the horizontal. .
2, New Installations.
(b) On elevators hereafter installed beveled guards
shall be made of smooth metal not less than 14 inch in
thickness (Mo. 11 U. S. Standard Gauge) unless a solid

backing of wood, concrete or equivalent materia] is pro-

vided, in which case the'metal may be not less than & inch
in thickness. : o

(c) On a car where a leveling device 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 closers
and other eqguipment shall be placed so that the purpose of
this order will not be defeated.

Wote: The rogquiroments of this order do not apply to interlocks or
othar floor lock dovices whorgo the guarding of sucn devicez would
Interfara with tholr proper cperation.
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For additional toe guards on sidewalk elevators see arder
480—(a).

Order 416.~Ciearances on Car Fronts. New Installations.
The distance hetween the car sill and the landing thresh-
old sill shall be not more than 114 inches nor less than 34,
inch on any elevator hereafter installed. Al moving parts,
including ropes, cables and sheaves, shall clear passing
points at least %4 inch. Om 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.

(2) The depth of the pit and the overhead clearance
-for any power elevater hereafter installed shall each be not
less than the number of inches shown for a given speed
and eapacity in the following table; except that in no ease
shall the clearance between the hottora of the car and the
bottom of the pit be less than 15 inches when the car is
resting on the fully compressed buffers:

HQ..NH‘MMNO.«QHZB. HHD.QEMU MMIONTIMTRL uu.umumanmm IN INCHES,
FITS AND OVEREEAD CLEARANGES S OF

Elovator ear =pead in Capacity of Elavator in Ponnda
feot por xain | ] I

0 to 10000

2500 | 3000 | 4000 | 5000 | G000 | TOOG 800D | 9000 |ormere
B0 50 oo 30 L | B4 | 36 | 3B | 4L | 43 | 48 | 48
AU 34 35 a7 40 42 43 47 43 52
200 e 41 43 45 47 50 62 5 87 59
B0 e cmm o] 49 50 53 1] 57 60 82 64 67
Ao e ~-r| BT 58 60 53 65 67 70 T2 75
BO0. et 64 &3 67 70 73 T kid 80 B2
00 OF TBTA o e e 2 73 7% Kt 80 33 85 88 90

Noto: The reguired depth of plt and overhemd cloarance for Inter-
wn%wm__‘ww.. car speeds and awoqpﬁou «apacities can be obtained %m. hﬂﬁmw..

.
Recommandation: It $7 recommended that overy pit be deeper than

the minimum depth given in this tabla and th, o0
De leas than 26 Huasamnnonﬁ. .u.n B0 power clovater pit

;
!
)
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(h) Every hand power elevator hereafter instailed
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 skall be
designed and adjusted fo permit safe movement io the
limits of travel at the top and bottom of the shaftway, -
cluding the depth of the pit and the overtravel at the top
of the shaftway.

Note: Where ofl buffery are {astalled (see owder 419) the clevatop

manufacturer Wil need to Be consulted to determine the nicossary ine
C<rexse in tha pit depth. -

Order 418.~Construction of Pits.
1. New Instaliations.
{a) The pit for every elevator hereafter installed
shall be equal in area to the shaftway. The walls and floor

of the pit shall be substantizlly constructed of incombus-
tible material forming a tight enclosure.

2. New and Exdisting nstallations.

{b) Where water cannct be kept out of a pit with
ordinary construetion, a proper automatic drain shall he 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.

{(c) The floor of every pit shall be level, except that
sufficient slope shall be allowed for drainage.

(d) The foundatior 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.

(&) Every passenger elevator, every power freight
elevator and every set of counterweights hereafter installed,
shall be provided with buffers which shall rest on a solid
foundation in the pit. The funetion of the buffers shall be
to absorb the enerpy of the fully loaded car and the counter-
weighis descending at full rated speed. For car speeds up
to and including 400 feet per minute, oil or m.uumﬁm., buffers
may be used. For car speeds exceeding 400 feet per minute
ofl kuffers shall be used. ’
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(h} Car hutlers of the spring Lype. or their equivie
Henl, shall be installed in the pits of hand pewer invalid ele-
vators and hand poyver hospital elevators.

Order 420 —Shaftways and Pits Unohstiructed. New and

Existing Installations. ;2
(2) ‘No elevator machine or other machinery shall be @ é

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 .Fm

aperation of the elevator and for the heating and lighting

uf the car or the shaftway, and except branch pipes with

sprinkler heads.

I i v R e A e e o S

may remiain if placed in condnit.

{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-
iions.

Above every elevator hereafter installed there shall be &
penthouse or working space with at least six fest average
headroom above the sereen or floor required by orders 423
424, except that such headroom may be decreased if ap- ,
proved In writing by the Industrial Commission. Where a W
rew elevator is installed in an existing building, or in a new
building where the elevator terminates below an oceupied
ficor, or below a roof, provided the overhead machinery
consists only of sheaves and governor and where the pent- :
house carnot readily be provided, the headroom may be de-
creased to a height which will permit aceess to the sheaves

for oiling and inspeection.

Excoption: This requirement does not apply to sidowalk type ale-
vators, without counterweizhts, which zre located within buildings.

!

- Order 422.—Construction of Penthouses. .
(2) In new installations it fireproof buildings every

penthouse shall be made of incombustible material through- ) =
out. Every penthouse in a noen-fireproof bullding shall be .
made of incombustible material, or may be of frame com-

€9
T

struction if covered on the outside with incombustible ma- i
terial. , < )

{b) Properly weatherproofed windows.shall be Pro-
vided for the lighting and ventilation of penthouses.

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

() In every new installation where & seuttle open-
ing is provided in the fAcor over the shaftway the opening
ghall be equipped with a substantial cover so arranged that
the opening cannot be conveniently used as an entrance to
the penthouse.

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

(a) There shall be 2 foor immediately under the
machinery and sheaves at the top of the shaftway of every
clevator. If the elevator machine is placed at the top of
the shaftway, the ficor shall cover the entire shaftway,
shall be of fireproof or mill construction (see orders 5100
and 5101 of the Building Code issued by the Industrial Com-
mission), and shall he buiit and supported for a safe load

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

machinery load. .

(%) The openings i floors througk which cables,
ropes, or transmission lines are passed shall be fitbed with
suitable guards te prevent any loose 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 iz 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) X the overhead machinery eonsists only of
sheaves and governor the floor bhelow, if of wood, skall be
solid and not less than 234 inches thick, or not less than %
inch, thick if supported by joists spaced not more than 16
inches center fo center. If such floor is a mefal grating
there shall be no opening greater than 1 inch in width. It
shail be built and supported to carry a safe load of not less
than 300 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 than B0 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 guch
cases there shall be 2 foeboard not less tham 6 inches in
height at the edge of the floor, and where the space between
the fleor and the wall of the shaftway exceeds 12 incheg,
2 handrail shall be provided 30 inches above the floor. This
order shall also apply o the secondary sheaves of full wrap
traction elevators, and to hand power elevators having no
screens over the cars, excepting existing installations where
there is not room for such foors. .

(b) To prevent broken parts or maberial from falling
into the shaftway = suitable guard shall be provided under-
neath every overhead defiecting sheave except in existing
installations where there is not sufficient clearance for such
guards.

Order 425.-~Guards for Counterweight Runways. New and
Existing Instailations. ,

() Where a counterweight runway is Iocated in the
elevator shaftway the outside (the side away from ihe ele-
vator), if exposed to contact shall be protected the full
height with a solid guard and, if there is no other means
provided for inspection of the counterweight stack, a re-
movable panel at least 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 = helghs

B.W hand power elevators:

(2 mwnnw.z.wm m%ﬁmdwaw elevators where there is not room for

(3). elevators whose counterweigh i i
) > : ghts are eguipped -
pensating devices connected to the d%ﬁoﬁumﬁ ﬁw% owoﬁww.

terweights.,

. (¢) Where a counterweight runway is located out-
side the elevator shaftway, the runway shall be solidly en-
closed on all sides but a removable panel 12 inches loneer
ﬁ&b the counterweight stack shall be provided on the oﬂ?
gide at the bottom.

Notes: s s
16 mﬁ%ﬂ?ﬁ.ﬂvﬂmm in shaftways should bo made of motal of not less than

Order 426.—Counterweight Stops.

m.mu.Hu every hand power elevafor which does not
have m.HHHﬁ 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,
= () T every power drum type elevator h or
instalied an I-beam or other obstruction shall be MM.QMMMW
secured at the upper limit of travel of the counterweights
so that they eannot be drawn out of the runway. Such ob-
struction shail be so arranged that the counterweights will
be .m._“ogm@ squarely, without distortion. The counterweight
guide rails shall be strongly fastened fogether every 4 feet
from the %ow of the guide rails of every power elevator
hereafter ..Emﬁg to a point opposite the bottom of the
counterweight stack when it is at the upper limit of normal
ﬁ.m.d&. WH.Em requirement shall also apply to every existing
ingtallation in which the travel is more than 85 feet if the

oogﬁgmmmgwﬂnéwwHmﬂoﬁwwowmm%mmmwgmmd
guarded at the top. om.m,ﬂwww o.H.

Secrion II. CARs.

Order 427.~—Construction of Cars. New Installations.
{(a) Every freight car platform hereafter install
, ed
shall be constructed to support = load of not less than 50
vmﬁﬂmm per 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 cant of the total live load concentrated
equally on two wheels at either end of a superimposed auto-
mobile located any distance from the entrance zill.

(k) Every power freight elevator hereafter installed

shall have a steel sling designed with a factor of safety .oH. T é
not less than 714 based on the rated load uniformly dis- b L
tributed.

Exception: The tequirements of the preceding paragraph need not .
apply to elavators of the plunyger type which dre not providoed with _
counterwelphis,

{¢} 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 rated
load uniformly distributed.

{d) Every power passenger elevator hereafter in-
stalled shall have = steel sling designed with a factor of '
safety of not less than 714 based on the rated load uni- S
formly distributed. i

LExceptlon; The requlremoenty of tho praceding Un.u.ﬂ.nﬁu.bup nced not :

apnly e elevators of the plunger type wihleh are not provided with
countorwaights.

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

(f) If there is a railroad track on an alevator car,
"the tops of the rails shall be flush with the car floor.

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

QOrder 428.—Enclosures for Passenger Elevator Cars.
(a) Every existing passenger elevator car shall
enclosed on all sides, excepting the entrance opening. is
enclosure shall be solid from floor fo cover in front of the
counterweight runway, and openings in other sectipfls shail
lie not Jarger than 1344 inches square; or if wemethan 1344,
inches, nol wider than 1 inch. 1f wire mesh is used, the wire
shall be not less than Ne. 10 U. 8. Standard Gauge, with
mesh not greater than 1%, inches, measured along the wire
from center fo center of wires at points where they cross.

o e e
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(v) The car walls of every passenger elevator heve-
after installed shall be constructed of solid panels to 2
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 30 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 a person inside
the car.

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

{e) No passenger elevator car enclosure shall deflect
more than 34 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 it cannot work -
loose and become displaced in ordinary service. ‘

Order 429.—Furnishings for Passenger Elevator Cars. New
and Existing Installations. ”
(2) No glass shall be used in any passenger car ex-
cept to cover certificates, emergency switches, anmunciztors -
and lamps. (Mirrors will not be permitted.) . ,
(b) A metal handrail not less than 1 inch in diam-
eter and gpproximately 314 feet above the floor shall be !
placed on each side, except on the enfrance side or sides .
of any passenger car. :
{e} No seats, except one H.ow. the operator, and except
for elevators designed to carry invslids, shall be placed in
any elevator car.

Order 430.—Car Gates for Passenger Elevator Cars. :
(2) The entrance to every passenger elevator car '’
hereafter installed which travels faster than 150 feet per




niinute shall be equipped with 2 car gate or car door. If
the car of any new or existing passenger elevator has more
than one entrance, the secondary entrance shall mHmo. be
cquipped with a gate, or door, completely filling the opening.

(b) In every electric passenger clevator 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 ali gates, or moo.wP
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 shafiway doors are closed and Hmaow.ymm, )

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

Note: If an clactrie comtact is usad or 3 car gate it nosd not pro-

vent the motlon of the ear toward the landing while the ear ia heing
cuntrolled Ly o cur leveling dovice.

Order 431.—Enclosures for Freight Elevator Cars.

(a) Every freight elevator car shall be solidly 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 installed the enclo-
sture shall be at least 7 feet in height in front of the
counterweight runway, and shall extend from floor to
cover on every car where a cover is required or pro-
vided. :

{2) On every hand power carriage type elevator
traveling not more than two stories the enclosure shall
ke at least 314 feet in height, execept 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.

(b) BEvery freight clevator car shall be eguipped
with a metal cover the equivalent in strength, rigidity and

—_—0n __

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

(1) On a freight elevator traveling only one story
no cover is required if the shaftway above the lowest
story is enclosed to a height of 6 feet and the body of
each gaie at the top landing extends %o the foor.

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

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

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

(c) Every car cover shall be equipped with 2 hinged.
section facing each entrance, unless such entrance occurs.
only 2t the lowest landing, or unless there is a ecar gate
on such side. This hinged section shall be at least 12 inches-
wide, shall extend the full width of the entrance to within -
B inches of the landing sill, and shall be constructed so it
will rise easily if 1t meets an obstruction as the car descends..
(See order No. 482—(a) for covers on H. P. hospital ele-
vators and H. P, invalid Iifts).

12 T3 RS EEAS A e sepoen snclonuze ey somain
éned. Tho wire must bo of suflelont #ize to n,.uod.a rigidity.
Order 432.—Entrances 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.

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

{b) Every car gate shall run in guides, shall extend
to the floor and be at least 8 feet high, znd in the case of a
vertically sliding gate, shall contain no openings greater
than 3 inches measured in a horizontal divection.

(c) Every car gate which weighs more than 25
pounds or which is more than 8 feet in width shall be
counterbalanced with & 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) Every freight elevator car operating in a shafi-
way ouiside a building ard which is inclosed only a$ the
ground landing, shall be protected on the landing 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.

Note: If an olectric contact is used on & car gato It need not prevent

the motion of the chr toward the landing whils tho oar is belng oot
trolled by a car levellag davice.

SEcTION III. SHAFTWAY LaNDING DOORS AND GATES.
Order 435.—Passenger Elevator Shaftway Landing Doors.

{a) 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. Every 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. Upper sections of such
doors may be of wired glass, or of solid metal. Every land-
Ing deor shall be of sufficient strength to resist a lateral
pressure of 100 pounds applied at the center.

Exception: In ¢ases whors the doors In outside walls of eloavator
. shaftway enclesuras are not requirad by the Building Codo 0 be fire-

P Y S
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progf the phraze In tho precoding paragreph reading “evory such doop
shall be an approved fire door” does not apply.

Nete: Order (111 of the Building Code Umlits the sizo of any pianc
of wired glass to 720 aﬂgan inches.

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

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

Exacptions; i
(1) %ﬁ an oxisting door where the openinge in thae pTill work are

larger than spacifled In order 125—(a), o sevcen may bo strotched neross
the inner face ¢f the door.

{2) On an existing {nstallation where o regular oparator is gtatloned -

on tho car oxisting prill work will be aocepted unles® an especizll:
hazgrdons noﬁ&ﬁoum.. exista. P = v

(2) Other than horizontally sliding doors may be usad o an existing
Mﬂuonum_hpﬁoﬁ if the restricted space dw.ﬁ not permit o horizontally sliding

(d) Doors in every passenger elevator shaftway en-
closure, except in the case of push button elevators, shall
be equipped with self-locking devices which capnot be
‘operied from the outside excepl by means of a key not: eagily
duplicated, which key shall be placed in charge of a respon-
sible person.

Order 436.~Passenger Elevator Shaftway Landing Door
TInterlocks. ’

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

Exceptiom: The interlock shall mot wuo<nun tho mevement of the car

mﬁdﬂuﬁu tho levellng zome whon the car 13 belog movad by a4 car levellng
ce. *

(b} No shaftway landing door interlock shall be con-
structed or installed so that its functioning is dependent
upon the action of & spring {(or springs) in tepsion, or upon
the closure of an electric cirenit. :

(c} On every passenger elevator installation, except
push button elevators, provision skall 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 automatic push button controlled elevator. Such
electric eontacts shall be provided on every such existing
instaliztion .not later than June 1, 1928,

Order 438.—Freight Elevator Shaftway Landing Doors and
Gates.

(a) All 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 new installations such doors
shall be equipped with shaftway door interlocks or door
electric contacts. Doors which are equipped with
shaftway door interlocks or door electric contacts may
swing on vertical axes.

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

does not exceed 50 feet per minube 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 bé 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-automatie, eguipped with
gate electric contacts, or provided with interlocks.

(3) Balanced gates, or balanced doors. Such gates
or doors will be permiited only when they are equipped
with gate electrie contacts or docr electric contacts.

Gencrnl Exceptions: In an exizting insiaiiation whers there is a ver-
tieally-rising liateh cover at the top floor, if thoro is not Tast than

w343
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threa fect of headraom abuve the eover When the gy leoag st
and the cover id so locntad er guardedl tiult it cannot be o
ageway, then 2 landing gate 18 not revulrad at such top

s

() Tn every case where fire doors are used as gates
at freight elevator shafiway 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 20 feet, or serving not more than two foors
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: ,ﬁ.#cnu porsible vertically rlsing gates zheould be lnstalled 'in
praference to 4oors.

(d) Gates over 8 feet wide may be full auiomatic
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 over,
through, or under the gates.

() Bwvery full automatic gate shall he 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 installations where the car speed exceeds
50 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 be 314 feet high.

{g) Every landing gate at an opening in an outside
wall shall extend to the sill when closed. The bottom bar
of each landing gate above the lower terminal Ianding 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 a closed gate
and the floor will be permitted.

(h) In a new installation a bar gate not less than
12 inches in total depth may he used at a basement landing
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where conditions will noi permit a standard gate, excepl
that the distance from the floor to the bottom of such a bar
wate when cloged 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 collapsible gate shall be installed 2t any
shaftway landing in new installations.

Order 439.-—Freight Elevator Shaftway Landing Gates;
Construetion.

{a) The net width of an opening between the slats
or bars of a landing gate shall be not more than 8 inches,
except that on the side toward the operating cable, where
such cable iz provided, there may be an opening large
enough to permit the operation of the cable, but not more
than 5 inches in width. On elevators in plants where racks
are vsed on ecars center slots or openings in the landing
gates will be permitted to allow passage of the racks.

(b} The main horizontal cross members of every
landing gate, to which members the vertical slats or bars
are fastened shall extend into the guides, or against up-
rights at the gate posts, so that pressure exerted on the
gate from the landing side will not cause the gaie 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 gato constructed of wire screen of not less than No. 10 TN 5.
Standard Gange. with mesh not greater than 3 Inches, measurad along
the wire from genter to center of wires at points whera they cross, will
bo considerod the oquivalont of o wood gate,

(d) Every gate shall move in guides which shall
he 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 zad se-
curely fastened so as to prevent warpirg and shall be set
so it will not be damaged by trucks or material being passed
to or from the car. Every gate guide post attached to a

- A
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brick, tile or plaster wall shall be fastened with through
bolts, or their equivalent.

Note: Tha use of wood plugy insertad in n wall for Tamtenlhs a gicte
tulda poat will not ho »onmwﬁwn. "

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

(2) Every gate shall be properly baln need, ade-
guately counterbalanced, and hung with substantial cord:
or flexible czble over pulleys not less than 3 inches in diam-
eter. .

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

Order 440.—Power Freight Elevator Shaftway Landing.
Doors and Gates; Locking Devices. New installations..
In new installations of power freight elevators overy
landing door and gate, except full automatic doors and
gates, shall be equipped with an approved device such thaf
the door or gate cannot be opered unless the car is at, or
within 3 inches of, the landing, Such device 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. CABLES.

Order 441.—Factors of Safety for Cables. New and Exisi-
ing Installations.
{a) The factors of safety for hoisting and counter-
weight cables, based on the cable manufacturer's schedule,
mwm:. be not less than is given in the following table:




FACTORS OF & ,k o ~.:m.w.. FOR ECHQE?C CABLES
- Factors of Salaty
e wpese] in Qe poe mise S P
2tngor 'roig]
Eméﬁ«Ww: TFlsvatora Dumbwattors
o7 8 70 57
£.3 7.6 6.3
9.1 R.2 5.5
9.7 8.7 7.5
19.2 9.1 3.0
10,6 8.0 fommmicamccannaan
1.0 8.8 | eiia
11.36 B S,
1T 4 10.2 o

{(b) Unless the ultimate strength and material of a
cable are known, the load shall be limited to the Joad al-
lowed for an iron cable of the same diameter,

(¢) 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
a conspicuous place on the car beam of every elevator here-
after installed 2 metal Emﬁ bearing the following original
data:

CABLE SPECIFICATIONS

Kind of Cablo Numbor of Diamater Ratod Tli- | Date of In-
Cables in Inchos mate Strangth stallation
Hoisting
Car Counterweight
Machine Conntorweight

(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 dats*

CABLY INSTALLATION DATA

Diameter of Cables o ___ .~
Material of Cables____.____________ ————
Rated Tiitimate Strength
Date Installed

[ L —

Order 443—Renewing of Cables. New und Exisling In-
slallations.

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

Order 444.—Nnmber of Cables Required.

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

(b) Every traction type elevator hereafter installed
shail 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 used.

Order 445.—Turns Reguired on Drums.

In every new installation of a drum type 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 hottom or top larnding. This requirement shall also -

- apply, where posaible, in the recabling of existing instalia-

tions. The winding drum end of every car or counter-
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 fastemed to the eross-head of the :
car frame and counterweight frame, respectively. ,
(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 and type of apparatus
shall be submitted to the Industrizl Commission for ap-~
proval, and only approved construction shall be used.
{(c) On no elevator hereafter installed shall more
than one cable be fastened into the same clevis or socket,
except on car counterweights.
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{d) Where a cable is fastened ir a2 socket the strands
of the cable shall be separated and turned in toward the
center. The length of the turned portion of a ecable shall
be not less than 414 times the diameter of the cable. The
knot thus formed shall be drawn tightly into the socket
which shall be filled with zine or babbit. Cast iron socket
thimbles shall not be used. The sockeb 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 Iess than 80 per cent of the ultimate
strength of the undisturbed portion of the cable.

z At treating the materizls while malking o cable fastening
nwaMﬂm ﬂdHnwmu%ﬁﬂmEU _uﬂnacnnm to avoid harmful chznpe 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 eorrosive ele-
ments, hemp rope with wire center shall be used.

(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 dizmeter.

SECTION V. COUNTERWEIGHTS.

Order 448.—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 counter-
weights supported by separate cables. Every drum type
passenger or freight elevator hereafter installed, except
sidewall: type elevators, shall be equipped with a drum
counterweight.

{b) Drum and car counterweights shzll be made of
metal and shall run in substantial guides.

(e} 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.

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

any of the cables during accelerstion or retardation of the
car,

Order 449.—Counterweight Cables. New Installations.
Each set of counterweights on freight elevators hereafter
installed in which the weight of the car exceeds 1000
pounds, the travel exceeds 25 feet, or the speed exceeds 60
feet per minute, shall be supported by not less than two
cables. Each get of counterweights on passenger elevators

hereafter mstalled shall be supported by not less than two
ezbles.

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.

{2) In each set of counterweights on every power ele-
vator hereafter installed, unlegs the counterweights are con-
tained in a steel frame, the separate weights shall be bolted
together with not less than four bolts with loek nuts and
cotter pins at each end, at least two of which bolts shall
pass through all of the weights, tighily bolting them to-
gether. Fach set of counterweights on hand power ele-
vators, and on hand power elevators charged fo power ele-
vators, (see order 460-—m), shall be 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 wnless all weights are con-
tained in a steel frame. ,

SECTION VI. LOADS AND STRESSES.
Order- 452.—Capacities of H.mmwgnﬁ.. Elevators.

(2) Every passenger clevator hereafter installed

shall be designed for the maximam probable live load, but
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in no case less than 75 pounds per square fool of car floor
area, except that for a hospital elevator mot 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.

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

See order 460—(m) for capacity 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 inch in
height, stating the Hve load for which the elevator was de-
signed, shall be placed in a conspicuous position on the car
of every elevator.

Order 434.-—Stresses Allowed in Design. New Installations.

Every slevator 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, 5316, 5317, in Appendix o this code.
For cable strerses see ovder 441,

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

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

(1) On every power freight elevator hereafter in-
gtalled 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 ve-
quired hardwood guide rails may be used. :
Note: Where the use of sicel m.u_an ralls presants an aceidont hazard,

as In chemlenl shops or In plantd where explosives are manufactured,
wood guide rallz mey be gsed. .

— ]

{b) Cast iron guide rails shall not be used. Guide
rajls shall be of sufficient strength, shall rest on a Proper
foundation (see crder 418—4), and shall be securely sup-
ported so that they will not spread.

{c) In new installations of power elevators the
guide rails shall ot be used to support the overhead ma-
chinery.

{d) Guide rails shall extend to the overhead comn-
struction.

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

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

Totn] Welght of Cor & Load: Minimum Waight Lineal Ft, of Er
Total Waight of Comnter-| Minjmy terwois nuomh. act
weights or Pair of Rajly dq&ﬂrwnu“w Cou T m.n:mno Rail g d
Per Pair of Rella ﬁﬁmmwwwp
[} €] i i
Cor Gutdn | With Guide Without Guide Rafl Safotios
] Toand TRail Rail
Abova Including (Pounds} Stlotien Ltol Ztot
(Pounds) (Pounds) . Roping Roping
|||||||||||||| 2,500 813 321 1 §
37508 15,060 11 1" i &
15000 183000 0 30 8y i

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

Total Welght of Car and w.mmn. por Palr of Maplo Q:.u.m.o

Dimensions of Bach Gaida
Above Peunds To and Including Pounds Fail in Inches
j— £,000
5000 £.000 w.w\mww&

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

Order 457.—Fastening of Guide Rails. New Installations.
{a) Guide rails installed on brick or concrete shaft.
way walls shall be fastened at points not mare than 8 feel

. apart. Where anchorage is to substantial floor beam con- -

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

(b} Connections to steel guide rails shall be by
means of clips, or by through holts of not less than the fol-
lowing sizes:

For 615 to 714 pound vails_ oo _o____ 34 inch bolts
For 14 pound wpzm:|..||ilii-lr|-|mw inch bolts
For 30 pound raile. oo 24 inch bolts

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

"through bolts cannot be used fastenings may be secured .3.
lead, sulphur, efficient toggle bolts, expansion bolts, or in-
serts. Fastenings to hollow tile walls, plaster partitions
and similar construction are not permitted.

(d) Material used for zaligning steel rails shall be
metal so secured as not to drop from its position u.H. the
fastening becomes loose.

(e) Steel car guide rails shall be fitted with ma&mﬁmﬁ._
' tial foundation plates to withstand the impact of the loaded’
car when suddenly clamped to the rails by the car mﬁmﬁ% :

device.
See also order 418-—(d).

SECTION VIII. DMACHINES AND SAFETY DEVICES.

Order 4538 —Minimum Sizes of Drums znd Sheaves. New

Installations.

The diameter of drums and sheaves on every power ele~
_vator hereafter instafled, except sidewalk type &mqm&oﬂ@

shall be not legs ﬁg the following:

 Diameter in inches Diameter ininches

: of cables of drums and sheaves. .
% 20
T 20
1% 20
Hir 22
3 24 -
Yo - 30
T - 36
1 40

Nete: A larger diametor than the required minimtm is nmnoﬂswunoﬁ ’

. JU—

Order 459.—Machinery—General Requiremenis.
(a) The factors of safety based on the static loads
(the rated load plus the weight of the car, cable, counter-
weight, ete.) to be used In the design of elevator machines
hereafter installed shall be: *
' Hand Power Elevators
For wrought iron or steel 5
For cast iron, east steel and other materials. . 8
Power Elevators

For wrought iron or steel 8
For cast iron, east steel and other materials.__ 10

. (b) Drums and 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 #; inch lerger than the cable it carries.

. (¢} Every drum, traction sheave, pulley, gear, or
other such part of an elevator installation shall be securely
keyed or piuned on its shaft.

(@) Elevator gear housings shall have a sufficient.
number, and correct size of openings so located as to permit

" proper inspection of the gears and gear spider fastenings.

(e) Overhead direct comnected electric elevator ma-

. ¢chines hereafier Eﬁpﬁ& shall be mourted on contintous

bed plates. .

' (f) No omEm or HSW chain of any deseription shall be
used L8 form ‘the operating connection between the machine :
and the shifting gear or wheel on any single belt elevator
Wﬂ.mmﬂ“mw installed or remodeled. :

(2). In new installatiors every shaft shall wm mzmﬂ..
mﬁmwmm at mdmﬂw‘ uoﬁ.umH -or shodider cut. :

Order. pao.[m.uogﬁ& Installations.

1. New and Existing Installation. ,
: (a). No bek or chain mﬁq@ﬁ machine shall be used in :

-any passenger elevator: installation.

" (b) - No friction “gearing or clutch mechanism shall

‘be ﬁmmm for conmecting' the drums or mwmmdmm to the main -
m.ﬂﬂbm geay of-any. &mdmaoﬁ :
(e} No Passenger car mgm have more apm.u two en-:

) .gnmm 88%& in Enmﬂuw. installations whern approved in;
.éﬁﬁu.m dw gm Hﬁmﬂmﬁ& OoﬁﬁBmmSH. :
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{d) No passenger elevator shall be arranged to be
conirolled from the landing by means of a hold down push
Lrutton.

‘i pusl huitloen Ik

4 push bhution so arranged
il continue in mot

o1 ¥0 long as the push button

2, New Installations.

e} Chaing 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 1o a speed of not more than 50 feet per minute.

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

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

(1) Inany new installation of a direct air elevator, or
2 combination of air and water; steam, or a combination of
steam and water the travel shall not exceed 25 feet.

{j) No elevator of any type hereafier installed shall
have more than one compariment, nor shall elevator cars
counterbalance each other.

(k) Hand rope control shall not be used for any
passenger elevator hereafter installed, except on hydraulic
elevators.

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

(m} 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 kand power elevator hereafter
installed shall not exceed 30 feet.

OUrder 461.—Power Attachments 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,

ey
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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 deviece which will automatically
shut off the power and stop the machine if the cabies 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 cannot
be provided without rebuilding the machines.

2. New Installations.

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

(¢) Every ceiling drum type elevator machine here-
-after installed shall be so located with respect to height that
the slack cable device will operate with not more than 6 feet
of slack cable.

Recommendniions A celllng type machine should bhe located not

hlgher than tho first story celling oz this will permlt propor lead to the
cable and will redult in ionger service of sack cabla.

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 interrupt the power circuit and stop
the car at each terminal Janding. If the motor of such an
elevator is operated by alternating current the limit
switches shall be so connecied 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 be equipped with
two limit switehes at each terminal of travel, one switch
to he a direction cut-off and the other # final cut-out switch.

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

- mainal landings.
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Order 464—(ar Safety Devices and Speed Governors.

(2) A car sufety device capable of stopping and sus-
taining the car with the rated Joad, in case the cables break
or become skck, shall he attached to every elevator except-—

{1) Freight elevitors which trevel not more than 10 feet,

{25 Direct lift plunger elevators,

153} Carriage-tyne elevitors whieh travel not more than 18 feet
and in ne ¢ase more than ene story, provided the cables and

"wnw‘ m.%u fastenings shall have a factor of safety of not less
than 10,

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

(e) If it iz desired to stop an ascending car on ac-

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

counterweight.
(d) In every new installation of z car safety device,

except on 2 kand power elevator, the dogs or clamps of the °

safety device shall be attached to the nnder sidé 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 esble cannot Jeave the
drum or sheave. , o
(f) A cut-out switch that wil open the motor and
brake control eircuits shall be provided in’conmeetion with
avery car safety device on every electrie-elevator hereafter.
installed. o S
(g} A speed governor shall be installed in connection

with the required car safety device of every power elevator -

hereafter installed and on each mﬂmmbm..gﬁ..&mqmwow

traveling more than 18 feet. The governor shall be et 6

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

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

graphk (2) of this order.

(h) Every speed governor hereafter nstalled  shall ‘ .

be of a type which will securely grip the nﬁﬁmmbm mwﬁawu. .

actuate the car safety device, and shall be located where:it.-

L

|
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cannot be sfruck by the car or eounterweights in case of
overtravel. )
(i) Every type of car safety device shall be sub-
Jected to an 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.
Note: Tosts of ear safety davices znd other safety appllonces by the

United States Burenu of Standacds will bo recogrized by the Imdustrial
Commiasion.

(j) In every new installation the speed governor and
car safety device shall be put to 2 running test with the
rated load on the car.

Note: The speed governor Iz the only device which will operate tha
et NS SRR R BRI
when the cable breaks,

(k) When the elevator capacity exceeds the maxi-
mum for which the car safety device was approved a new
drop test shall be made 2nd drawings, or prints, with speeci-
fications of the safety device submitted to the Industrial
Commission for approval.

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

good operating practice.

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

Every elevator equipped with hand rope control shall he

provided with adjustable stop balls, or equivalent deviee,
for the operation of the aufomatic stopping mechanism at

the top and wownoﬁwwﬁg

Order 466.—Guards for Sheaves and Jdlers. New and Ex-
isting Installations. ‘

In every hand rope controfled elevator the sheaves which

lead the hand rope from the shaftway to the machine shall

Iooac i tebibegorn yy sy BAHS
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be 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 iz led an operating rope
or a governor 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 hydranlic ele-
vatfors, 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 shell extend at least 5 feet below the bottom
of the platform, shall be spaced rot more than-5 inches
apart, and shall he made of not less than No. 10 17. 8. Stand-
ard Gauge wire with long links.- :

Order 469.—Brakes.

(2) Every direct conmected electric elevator here-
after installed shall be equipped with an electrically re-
leased brake so designed, installed and maintained that #
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 veoltage, nor by any single ground or short
cirenit. .

(b) Every power elevator, except divect conmnected
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 mwmﬂmbw..
position, and so that the brake will be applied by means of
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springs or gravity whenever the control device is moved Lo
the stopping position. .

(¢} 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 hrake 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. :

Secrion 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 control devices. .

(b} The car switch or hand lever on every power ¢le-

vator hereafter installed which requires such mechanism

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

_ the car to descend and the moverment of the lever away from

the gate will cause 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 switeh shall belocated ad-

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

sion shall be made to close the disconnecting switch from
any other part of the building. This switch shall comply
with order 1850—(L) of the Wisconsin State Eleetrical
Code. - :

Note: It 13 rocomuonded that this switch be located in tho machize
room At fhe lock-Jamb =idao of the ontrancoe door. . )
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{d) On mechanically controlled elevators the opera-
tion of directional switches or operating valves shall, in uo
case, depend solely upon a belt or a chain. If 'z handrope is
used the cable shall be securely anchored to the operating:
sheave or drum.

{¢) The handrope for control of an elevator shall be
accessible from the car at any point in the car travel.

Note:  Tho handrape for the coptrol of an alevator it sometimes made

accossible from thoe landing side by cutting an openi 1
aaciosure. To avoid thix {t Iz .‘unﬂummmhuunﬁﬁo n.uwgm.ﬂ%.n_wn ﬂWMuﬂWwwwﬂww

(f) 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
handrope comtrol shall he equipped with a cable lock so
desigmed, installed and mainfaimed that the handrope can
be locked at any landing to prevent the operation of the car
by persons on other floors. ’

Exception: The raqulremonts contained in thae preceding paragraph

noed not apply to sldewallk olovators, olevators oquipped wit
switehes and elovaters equipped with interloclks ouv a¢tric Wowﬁwﬁwﬂa@‘

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

Order 471.—Push Button Oouwuo.ﬁ& Elevators. New

171, and
Existing Ynstallations.

Push butfon controlled elevators shall conform to the
following requirements: :

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

(2) The breaking of a eireuit to stop a push bufton
amaﬁ.ouenm elevator shall not depend on the operation
of z spring or springs In tension mor upon the ¢ -
tion of an electric cireuit. : F omple

(8) Im an automatic push. button elevator the stop
wﬁﬂw on the car may be used as the emergency switch
If it is 2 bufton marked “STOP”. .

i

'
|
i
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Order 472.—Electrical Protection.

(2) Every elevator driven by a polyphase alternat-
ing current motor shall be protected 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 shail
be the ground conductor on grounded systems, and so
connected that after the car overtravels, it cannot be
moved until the phase reversal is corrected, or

{(2) A reverse phase relay, or other protective de- -
vice, which will prevent starting the motor 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.

Wote: If the clevater I8 equipped with an clectrie bhrake, limit
gwitehos wired in serles are required by order No. 468 :

(b) The proper functioning of a reverse phase re-
lay hereafter installed shall not be dependent upon the
closure of an electric cireuit to open the motor circuit in case
of failure or reversal of phase.

Recommendation: Ths raverse phuass rolay should not he puti on the

control beard, as the vibration of the control equipment may intorfere
with the proper operation of the relay.

(¢) The functioning of a door or gate eleciric con-
tact, to prevent the movement of the car, shall not be de-
pendent upon the action of a spring or springs in tension
nor upon the closing of an electrie circuit. .

Exceptiom: The contact shall not brovent the movemoent of the gar

when the omergency releass s In témporary use or when the car Is
belng meoved by a car leveling dovico.

(d) Every electrically driven elevator hereafter or
heretofore ingtalled shall be protected againgt damage due
“to electrical faflure as follows: :

(1) An sutomatic overload protective device, such
as fuses, overload relays or circuit breakers. If an
overload relay or a cireuit breaker is provided for this -
purpose it shall be additional to the elevator comfrol
squinment, and shall be so arranged that it cannot be
reset from the elevator car. - - '

(2) Under or low voltage -protection which will
cause and maintzin the inferruption of power to the
main cireuit upon reduction or failure of voltage. This .
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protection may be a part of the vontrol equipment.

(See also order 1357—g of the Wisconsin State Elec-
trical Code.)

(¢) Every 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 ecireuit
can be re-closed. This may he 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 foor level,

{b) The floor undernesth every unit of unencloged
electrical apparatus shall be covered with a fire registive
and insulating material.

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

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

{(e) The wires to the emergency switch, ¥ such a
switch is installed, shall be run as a separate cabie 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 switeh) or
other safety stop control conductor eable ghall be i a 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 eross sectional area of the conduit. (See
also order 1831—(a) of the Wisconsin State Hlectrical
Code.) .
(h) 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 supporied on insulating spools to relieve the
e oo%mmwmmw“%mwmanwwﬁwhmmoﬁ of lighting cables shall not
be smaller thar No. 14 A. . G. and Mow control nmzmm#aww
smaller than No. 16 A. W. G. mﬁﬂmﬁaﬁw@ MHWMM %ﬂm«ﬂ 5 Mmm

ivi rey from primary batteries D i

MMMMMAMM.HHMWM mﬂpﬁ be encased in ﬁuﬁwﬁmm moﬁn.wn.ww mawﬁmﬂwm”
with approved terminal bushings having an individual o
fole mcwmu..wmmw MWM M.w.mm of 2 motor circuit wmﬁﬂmwﬁ. n.ﬂum MHAMMM
and the contrel panel are nwosvmm._ together dﬂm ME -
extra insulation on the separate ﬁd.mm_ the complete MW.S »
shall be taped or corded and painted in a manner .n% m e
a rigid, seif-supporting form, not over three feet oM.Nm.nn e
not in a position liable to mechanical damage ow mM J
a temperature in excess of 120 mon..ﬁmmm m_mwamb. Mw .amm and

(k) Wires between the main awﬂﬁ.zm resistan and
the backs of control panels shall have individual wwgm.ﬁ o
outer coverings. Other wiring on the ncsﬁm; pane muumwwmmw
of the rubber covered type, provided the wires are lal

* against the panels axd held in such a manner as to be Im-

movable and not exposed fo Smnwmuwmgm mﬂwﬂwmﬁ nor to a
i z el

temperature.exceeding 120 degrees Fahren

? (1) Every conductor cable hung w.HQB. an cqwuwmwm
machine platform on any elevafor Wﬁm&wmﬂw Ewwwm.ﬂmmﬂ Mﬁ ”

I enter 0 es

ecured approximately at the cen : o
meMmuw m&ﬁwwmam.. Where the penthouse floor is nom.F ow wa
combustible material the Hoor _.Emmm. the noﬁ.n.wwmu shal
protected with fire resistive, insuiating Bm.&wﬁm duit o

{m) Wiring shall be in approved rigid condult, e

cept where otherwise specified in this no.m? and mEH %,HMMM
form to the requirements of the Wisconsi State Elec )
Code.

Ovrder 474.—Grounding. )
Exposed noncurrent carrying metal parts of &mnﬂunm.mm
driven elevators operating at more than 100 volts to groun
including frames, condnit, hand ropes, etc., mwmb.vm umwmﬁw..
nenfly and effectively grounded in mnnmwmmﬂom with Section .
i in State Electrical Code.
HOW o w&.m .ﬂﬁumooﬁmwd. m u““. sleoild Tre 1l to water piping sysiems,

3 S LUy
. OMher lurze borled metxl I»_:.. TN
£ Dz._d:.i .:~_uv. boie apsianl winnee wialor piues ar




Order 475.—Signal Sysiems. New and Existing Installa-
tions.

(2} Every elevator and every power dumbiwaiter

shall be equipped with a signal system or warning bell, so

from any landing, except elevators and dumbwaiters con-
trolled by push buitons and hand power elevators traveling
In no case more than 25 feet.

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

SecTioN X, LicETING.
Order 47 6.—Lighting.

(a) Car Lighting. Elevator cars shall be adequately
lighted when in use. Provision for electric Light shall be
made if current is availahle, The intensity of illumination
shall be not less than 0.75 foot-candle at the edge of the car
platform.
noﬂuﬂmu onn.wuwm oﬁ%ﬂﬁ%ﬁ%d%ﬂowpwpwm ﬁnmﬁwpnwwumomw W%Hmn%w%w uu.nu..wu,ou u.um.....uowwm
maonded for Pussenger alevators,

(b) Landing Light. While occupied ample Lght
skall be provided at every elevator landing within, or in con~
" nection with, any buil@ing,
(¢} Penthouse and Overhead Lighting. Every pent-
house shall be provided with suitzble artificial Hght, Every

to the penthouze gr overhiead equipment, {See Mmdustrial
Em.wmu._m. Code issued by the Industrial Commission.)

 SmEcTION XT. OPERATION, MAINTENANCE AND Usz.

Oa.m&. ﬁqﬁioboummonom Endﬁaﬂ?Zﬁﬁ aed, Existing
Installations, -
(a} A competent operator shall be stationed on the
car of every passenger elevator while in use, except push
button elevators,

Note: Section 102,06 or the Wisconsin Statutes Tohibits the oy-
' ment of parsons undor 18 years of age in the ouaﬂ%ﬁou of oHng..mwlﬁ..u ¥

G

gt

i S e
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(b) No elevator car shall be used for holsting mate-
rial which projects from the car at any point, nor shail ma-
terial be hung underneath the car, except in extreme neces-
sity when the following precautions shall be ohserved:

(1} No material extending ahove the top of any mmm-
vator car shall be holsted unless a regular operator. iz
on the car and an attendant 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,

(38) Every car gate and car door shall be closed
while the car is in motion,

Order 478.—Maintenance. New and mwmmﬁnm Installations.

(a) Elevators, dumbwaiter and escalator equipment

shall be kept in safe operating condition, properly lubri-
cated and clean. N
(b} Hatch covers of the vertically rising type used

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

aAssageways. i
P (c) Explosives or highly Mflammable substances

shall not be stored within 20 feet of any elevator mwﬁgm%”

thouse.
o PR {d) Material which is not 2 permanent part of the

elevator equipment shall not he permitted on the, top ow.

cover of an elevator car.

Note: A slgn shotld be meed to plainly deslpnate o nu.ﬁw_uﬁ elavator,

at the samo time prohibiting unzuthorized pernous from ding on the
car, .
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Part V

REQUIREMENTS APPLYING TO SPECIAL TYPES
OF ELEVATQORS

SeEcTION 1. DUMBWAITERS.

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

that the dumbwaiter cannot be started unless all doors are

closed. Where a fireproof shaftway is required all landing
doors shall be fire doors. (See orders 410411},

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

(c} Every dumbwaiter shall have a sold cover over
the full area of the car. For shaftway enclosure see orders
411413 inclusive.

SecTION II. SIDEWALE ELEVATORS.

Order 480.——Sidewalk Elevators.

{a) Every sidewalk elevator shaftway shall be cov
ered at the top with doors designed and constructed to carry
2 load of 250 pounds per square 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
opening. The dimensions of the sidewalk opening shall, in
no case, exceed 5 feet at right angles to the curdb, and 7 feet
parallel with the curb. e

(b) On each side of a sidewalk opening not fully pro-
tected by a ‘door or other gmard to a height of not less than
30 inches, a full screen or solid guard panel shall be pro-

3
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vided. This guard panel shall he so matalled that it cannet
Lie pushed into the opening.

(¢) Every power sidewalk elevator shall be equipped
with a device to prevent its operation until the doors over

the top of the shaftway are cpen. The doors shall be -

closed when tke elevator is not in actual use,

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

{e) A power sidewalk elevator which travels oaly
one story, or not more than 380 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 to lower terminal freight elevator landings, 441—(a),
442, 443, 453, 466, 468 where the travel is more than 15
feet, 473—(c), (d), (g}, (j) and (m), 474, 476—(b),
478—(a), and 480. Hydraulic sidewalk elevators shall aiso

be subject to such paragraphs of orders 485, 486, 487, and -

488 as may reasonably be applicable to sidewalk elevators.
(£} A sidewalk elevator which travels more than one

story or more than 30 feet is subject to zll the freight ele- .

vator orders. : .

" Recommendatlon: The back wall of the shattway should not be mora -

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 freight elevator landings, order 478—(a), and with
480— (2} and (b). : .

(h) Every sidewalk elevator car or platform here-
after installed shall be enclosed to 2 height wof 1 foot on the
sides not used for entrance, .

Order 481.—Freight Elevators of the Sidewalk Type.

-(a) Every power elevator of the sidewalk type, lo-.
cated within a building, and traveling less than one story, :

shall be equipped with toe-guards as specified in order 415;
_ the side of the car, or sides of the shaftway or botk hall he
guarded with an enclosure constructed as specified in order

&

i
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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—(2).

(b) Every elevator of the sidewalk type, located
within 2 building and traveling one story, or more than 30
feet, shall cornply with all the freight elevator orders.

(e} Every elevator of the sidewalk type located below
the stage of a theater and fraveling one story only shall have
the ocpening on the stage floor equipped with a flush hafch-
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 a device
consisting of corner posts and framework attached to the
car platform and of sufficient height to provide proper head-
room. ZEach corner post shall be provided with a stud or
vrojection engaging 2 socket on the under side of the hatch-
way cover so that it cannot readily be dislodged. The open-
ing in the stage floor shail be protected by toeguards as re-
quired in order 415. The shaftway in the basement shall be
enciosed 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 feet per minute. The carrying ca-

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

SECTION ITI. HanNp PowEr HOSPITAL ELEVATORS AND
Hawp Powes INvaLD Lirrs.

Order 482.—Special Requirements.

{2) The car of every hand power invalid 1ift and of
every hand power hospital elevator shzall be completely en-
closed on the top and on the sides not used for entrance.

(b) The minimum carrying capacity of a hand power
invalid lift and of a hand power hospital elevator shall be
not less than 35 pounds per square foot of platform area

inside of the car enclosure. (See order 419—(b), for car
buffers.)

meeHozmd.mﬁmbﬁmnwESGowm.Zmé .HZMHE;
TIONS. S
Order 485.—Construction and General Requirements.
(@) Every piston rod of tension-type hydraulic ele-
vators shall have a factor of safety of not less than 8, based
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on the cross-sectional area 2t the root of the thread. A
true bearing shall be maintained under the nut at ezc¢h 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 be stopped before ihe 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-
dexr head.

(¢) 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 traveling sheaves for
vertical hydraulic elevators shall be made of structural steel
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 tank that may be subjected to
vacuum shall be provided with one or more vacuum valves
to prevent collapse of the tank.

(£} Ewvery 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 .

shell 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 a suitable vent to the atmosphere.

{(h)} 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

(i) Automatic stop valves shall be packed with cup .
leathers, or other means shall be used fo prevent sticking

of the valve stems.

(iY Bach pump connected to the pressure tank of a

hydraulic elevator shall be equipped with a relief valve, so

instailed that it cannot be shut off, The relief valve shall be °

of sufficient size and so set as to pass the full capacity of the

pump at full speed without exceeding the safe working

ooy
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pressure of the pump or tank. The relief valve shall be
Piped to discharre inte the discharge tank or into the rump
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, shail
be equipped with an automatic by-pass.

(1) Every hydraulic elevator operated from a pres-
sure tank where the fluid pressure is obtained by directly ad-
mitting steam, afr or other gas to the tank shall comply
with all the rules covering hydraulic elevaiors. For limita-
tions in use see order 480.

Order 486-—8afety Hquipment.

(a) The handrepe on every hydraunlic elevator shall
be equipped with z limit stop fo prevent damage fo the
valve mechanism.

(b} Every tank for a hydraulic elevator shall be
fitted witk a gquarter inch pipe connection for attaching a
test gauge, when the tank is in service so that the accuracy
of the pressure gauge can be ascertained.

(e) Every pressure tank shall be equipped with a
water gauge glass to indicate the height of the water in the
tank. Pet cocks may be used where rressure is obtained
by steam, air, or other gas.

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

‘a brass or other ron-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 handie. {The “T” or lever must be set in

line with the direction of the flow). The cock ghall be in
the pipe near the gauge.
(e) The cylinders of hydraulic elevator machines,

-except piunger type machines, shall be provided with means

for releasing air or other gas.
(f) Every hydraulic elevator shall be provided with

an independent antomatic means for gradually stopping the
zar at the ferminal landings.

8] —

Order 487.—FPlunger Type Elevators.

(2) The piping system of plunger type elevators
shall be provided with proper air chambers to stop the
water hammer on both directions of travel. o

{b) The sections of the piston mwmﬁ be ﬁmﬂ&«
joined, and the bottom section shall be 5o designed and in-
stalled that it cannot leave the eylinder. .

(c) A cast 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
hetween the plunger cylinder and the operating valve.

(f) The construction of the operating 4m.~4m shall be
such that the opening and closing of the valve will gradually
stop the flow of water to and from the oﬁ&&mﬁ ) X

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

Order 488 —Maintenance. )
(a) The piston rods of hydraulie elevator Em.mwﬁmm.
except plunger type machines, shall he exposed for inspec-

tion at least once every two vears. The preparation &‘ow “
such inspections shall be made by the owners or parties

using the elevators.

(b) The discharge tank and the pressure tank of -
every hydraulic elevator shall be cleaned at least once every .

two years. The water level in the pressure tank of a Ly~

draulic elevator shall be maintained at about twe-thirds

of the capacity of the tank.

Order 489.—Recabling Hydraulic Elevators. B

Where more thah ane vertieal quu.m&mn, eylinder s
placed in the same shaftway, or where the wom.ﬁeﬁg cylin- :
ders are E.m.omm in duplex or triplex, the o@mam.ﬁ.ow of all md,mw :
connected elevators shall be stopped by closing the main |
water supply valve before recabling any one of the elevators. -

e
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SECTIGN V., EsSCALATOES.
Order 490 —Construetion of Escalators.

i) The sngle of indination of an escalator shall not
wxeeed 20 degrees with the horizontal.

1) The widih of an escalator shail be measured be-
YWeen the bulustrading at o vertical height of 24 inches
#hove the nose line of the tread, and no escalator shall be
less thun 22 inches nor more than 48 inches wide. Every
erelator more thun 29 inches in width shall have a hori-
zontal tread formation.

. mﬁ_ Every cseulutor shall be provided on each side
G::. #0iid balustrading. On the escaiator side the balug-
fﬁ%nm shall e smootk, without depressed or raised panel-
g or molding. There shall be no azbrupt change in the
width between the balustrading on the two sides of any
escalator. Should any change in the width be necessary the
.n&msm.o shall be not more than 8 per cent of the greatest
width, In changing from the greater to the smalier width
the change in the direction of the balustrading shall not
.ownnmmm 15 degrees from the line of the escalator travel
Nﬁmnw balustrading shall be equipped 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 permissible,

) (d) Esculator treads and iandings shall be of ma-
.g.:& affording a secure foothold, such as wood or material
.:IE for safefy treads. If g landing is made of concrete,
it shall have edge insertions of metal, ‘wood or other m.w_m.v
slip material. : -

. {e) Every escalator russ or girder
signed and installed that, in case of ﬁwﬁma wﬁwaw.wmww MM%WMWW
system to retain the running gear in its guides, the truss
will safely retain the steps and raxuing gear. % factor of
siafety of not less than 5, based on the stafic Ioads shall e
used in desipning escalator trusses or girders,
(f) The track arrangement shall be mo.mmmﬁmm. to

vent the displacement of the t g A Tt
lread chain wo:.mxr.x. fe frends Nn@..q.:,q..u.ﬂmu.u.w.mw_.“._w H the

.
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() The rated load on an esezlator 22 {0 24 inches in
width shall be computed by the following formula:
Rated load - =110 A

The rated load on an escalator wider than 24 inches huat
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 escalgtor 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 Requiremenis for Escalators.

(2} 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.

(¢} Rvery escalator chain shall have a factor of
sufety of not less than 10 except wheras 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) Ewvery escalator drive shall be provided with an
electrically released, mechanically apyplied brake, which shall’
stop the escalator automatically when the power is inber--
rupted. ’ :

other type of switch, sccessible to the public and conspicu--
ously located at the top and botiom of each escalator. The

operation of either one of these huttons, or switches, shall-

open the power circuit, apply the brake and stop the esca-
lator. It skall be impossible fo start the escalator by means
of these butions or switches. They shall be marked thus:
ESCALATOR .
- o

 STOP BUTTON

(635] Where starting buttons or switches are aeces-
sible fo the public they shall be of the key operated type or;
‘they shall be enclosed in boxes provided with locks and keys.

(e) There m.F,E be an emergency stop buiton, or.

i
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.E.V Every escalator operating in the ascending di- . ) ernor may be tripped by hand with the escalator traveling
rection shall be equipped with a safety mechanism so that : at its normal rate o% nm%mmm. The application of the reversal “
in case of accidental reversal of the escalator the power : (2) .wm.ﬂwmmd &3 M b w&%mﬂg the machine brake
shall be cut off, the brake applied, and the escalator stopped. : safety device shall be Hﬂ“ e % W o % the reverced dioe. :
On a reversible escalator this safety mechanism shall be ; M.bw operating the escalator by han ;
arranged to be In-operative when the escalator is descending 1 y 101. . . -~ ) ;
and operative when the escalator is ascending. % a (3) Broken Chain Test. The mu@ﬁwnwﬁwou %Hm Mmpm wm_wm A,m
(h) Every escalator shall be provided with a safety P mep gﬂﬁhwmmq device shall be obtained by operating k
mechanism, which will open the power circuit, apply the m safety by hand. .

i ices. Tests of the ma-
_brake, and bring the escalator to 1 gradual stop, in case the (4) Miscellaneous Safety Devices. Tests

! - 3
4 . 7 chine brake and of the emergency stopping buttons or .
speed m.wwmwm the ae,ww H.wwmwwwﬁwww%%mﬁmm Moﬂwmm% switches shall he made to determins whether they function !
. i) Every escalator € I |
device to open the power circuit, apply the brake, and bring Properiy

the escalator to a gradual stop, in case the tread chain or -
chaing break.
(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 truss m L :
case the weight should fail. :
(k) Every escalator operated by a motor driven by : _
polyphase aiternating current shall be provided with a relay -
of the potential type or other suitable means which will ] :
. prevent starting the motor white.—
(1) the phase rotation is in the wrong direction, or .
(2) there is a failure in any phase.

(1) There shall be a suitsble lght in every escalator
machine room as a permanent fixture, which can be lighted
without passing over or reaching over any part of the ma- .
chinery, '
(m) Reasomnable zccess to the interior of the escala- : : ’ .
tor shall be provided for inspeciion and maintensnce, . . ,

Order 492.—Tests.
A practieal test of an esealator instaliation shall consist
of the following:

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