" ELEVATOR CODE

STATE OF WISCONSIN

LR e Sy

5D 1926

W
= s

Effective Dote Arr. 12, 1228

Issued by

INDUSTRIAL COMMISSION OF WISCONSIN
MADISON







COMMNIDIIONERD

~ VOYTA VWRABETZ, Chairman |
PETER A. NAPIECINSKI
"HARRY R. McLogaAN

INDUSTRIAL COMMISSION
- OF

WISCOI\ISIN

Ao Py L TR e e T T D P S

o3t e L BT R

R. McA. KEOWN, Engineer ViR

Secreta,ry
TOTITETrRAEaR | Building Engineer

ELEVATOR CODE

INTRODUCTION

The present Wisconsin Elevator Code is a complete revi-
sion of the original elevator code which became effective
February 20, 1913. The first Wisconsin Itlevator Code was
drafted by the then existing committee on safety and sani-
tation composed of the following persons:—

Representing Wisconsin State Federation of Labor:
George Mutter, Machinist, Milwaukee.
Fred French, Patternmaker, Milwaukee.
Representing ‘Milwaukee Merchants and Manufacturers® Associ-
ation:
Charles P. Bossert, Pfister and Vogel Leather Company.
Edward J. Kearney, Kearney and Trecker Company, Chair-
man.
Representing Milwaukee Health Department:
Joseph Derfus, Chief Sanitary Inspector.
Representing Wisconsin Manufacturers’ Association:
Thomas McNeill, Sheboygan Chair Company, Sheboygan.
H. W. Bolens, Gilson Manufacturing Company, Port Wash-
. ington,
Representing Employers’ Mutual Liability Company of Wausau:
W. C. Landon, Wausau.
Representing Industrial Commission of Wisconsin:
John W. Mapel, Pfister and Vogel Leather Company.
Fred W. McKee, Fairbanks-Morse Company, Beloit.
C. W. Price, Assistant to the Industrial Commission and
Secretary of the committee.

The following sub-committee assisted the main committee
on safety and sanitation in drafting the orders:—
C. F. Ringer, former Inspector of Buildings, Milwaukee.

P. Jermain, Otis Elevator Company.
George Mueller, Inspector of Elevators, Milwaukee.
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Otto Fischer, Inspector of Elevators, Milwaukee.

G. N. Chapman, Inspector of Safety, Travelers’ Insurance Com- -

pany.
C. W. Price, Assistant to Industrial Commission.

The elevator code was amended first rather extensively in
1917, by an elevator code committee including the following
persons.

C. F. Ringer, Architect, former Inspector of Buildings, Mil-
waukee.

P. Jermain, Otis Elevator Company.

George Mueller, Inspector of Elevators, Milwaukee.

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

Sidney J. Williams, Engineer, Industrial Commission.

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

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

George Mueller, Chairman, Elevator Inspector for Building In-
spection Department, Milwaukee.

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

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

Mathew Orth, Elevator Constructor, 27 Martin Street, Milwau-

kee. .
*Harrison P. Reed, General Manager, A. Kieckhefer Elevator
Company, Milwaukee. .
John Rodenberg, Milwaukee Manager, Otis Elevator Company,

Milwaukee. . .
Thomas L. Rose, Architect, Wisconsin Chapter of American

Institute of Architects, Milwaukee.

Walter S. Smith, Wisconsin Mutual Liability Company, Mil-
waukee.

Louis G. Koster, Elevator Inspector, Industrial ‘Commission.
Now Superintendent of Construction, S. Heller Elevator
Company, Milwaukee.

Advisory Members: )
Leo Glueckstein, President, S. Heller Elevator Company, Mil-

waukee,
W. A. Ros=enberg, President, F. Rosenberg Elevator Company,

Milwaukee.

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

*Deceased short time before revision was completed,.
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The changes are based on study of elevator accidents
throughout the country, and are intended to parallel the .
Safety Code for Elevators which was prepared under the
general auspices of the American Engineering Standards
Committee.

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

Administration

The elevator code will be enforced by the Industrial Com-
mission in cooperation with 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 insurance companies.

Appeal

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

Penalty for Violation of an Order

Section 101.18 of the Wisconsin statutes provides that
“every day during which any person, persons, corporation,
or any official, agent, or employee thereof, shall fail to ob-
serve and comply with any order of the commission, or to
perform any duty enjoined by Sections 101.01 to 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 person who violates an order, or fails or refuses to
comply with a requirement of the elevator code shall forfeit
and pay into the state treasury the sum of not less than $10,
nor more than 8100 for such violation.
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Part I

DEFINITIONS

SECTION I. DEFINITIONS.

Order 400..—Definitions.

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

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

3. A passenger elevator is an elevator used chiefly for
carrying persons.

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

5. A 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
machinery and this classification 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 manner that all landing stops are
automatic.

10. An escalator is a moving, inclined, continuous stair-
way, or runway, used for raising or lowering persons.
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11. A full automatic door, or a full automatic gate, is one
which is opened by the action of the elevator car. approach-
ing the landing and is closed by gravity as the car leaves the

| landing.
@a | 12. A semi or half automatic door, or a semi or half auto-
3 @ matic gate, is one which must be opened by hand, but

which closes by gravity when the car leaves the landing.

13. An independently operated door, or an independently
operated gate, is one which is opened and closed mantually,
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
clevator car 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 distance from ‘the
lowest landing to the bottom of the shaftway.

17. The overhead clearance is the vertical distance be-
tween nearest points of contact between the car and the
overhead construction when the car is at the highest land-
ing.

18. A basement is a story whose floor line is below the
grade at any entrance, and whose ceiling is not more than
9 feet above such grade at any entrance.

19. An incombustible material is one which will not sup-
port combustion.

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 134 x 355 inch studding, spaced not

| more than 16 inches center to center, with the 334 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 one-
half lime, one-half part (or more) Portland cement, and not
over four parts sand; or
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(2) Good quality plaster board at least 15 inch thick,
covered with sheet metal; or

(3) 14 inch asbestos board, covered with at least 14
inch Portland cement or gypsum bplaster, or with sheet
metal; or two layers of 14 inch asbestos board, breaking
joints; or

(4) The spaces between studding- may be filled with

approved incombustible material, the partition being plas-

tered with Portland cement or gypsum plaster on metal
lath; or

(5) Other equivalent approved fire resistive construc-
tion.

29 A fire door consists of a door and Mame 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-
lock is a device, the purpose of which is:

(1) To prevent the operation of the elevator machine
to move the car away from the landing,

(a) Unless all shaftway landing doors or gates are
closed and latched within 4 inches of the fully closed posi-
tion, or

(b) Unless the shaftway door or gate opposite
which the car is standing is 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——Where a door is eguipped with an approved door closer which
will positively latch the door after being released from the hang of the
operator, such door s considered latched when the 4-in¢ch zone is

reached, provided that, after the car leaves the landing, the door cannot
be opened 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
the elevator machine to move the car away from the landing
unless all shaftway doors or shaftway gates are closed 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
and closing.

Note.—An accordiomr or expansion bar gate ig a collapsing gate.
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. New 1n%tallat10ns or elevators hereafter installed in-
(,lude.

(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 the effective date of this code;

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

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

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

Note—Ordinary roepairs necessary to maintiian clevators in siafle con-
dition are not considered material alterations.

28. Ixisting 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.

29. Approved means approved by the Industrial Commh-
sion.
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Part 1l
SCOPE OF THE ELEVATOR CODE

SECTION I. SCOPE oF THE ELEVATOR CODE.

Order 401.—General Scope.

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

Order 402.—Renewing of Elevators, Dumbwaiters and Es-
calators.

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 require-
ments for new installations.

Order 403.—Exemptions.

This code does not apply to belt, bucket, scoop, roller, or
similar inclined or vertical freight conveyors, tiering or pil-
ing machines when not passing through a floor, skip hoists,
man hoists, mine hoists, Jumber lifts, wharf ramps or appa-
ratus in kindred clas=es, amusement devices, stage curtain
hoists or lift bridees. nor to elevators used only for hand-
ling buillding materiazl during the period of building con-
struction.

Note.—T'or "f:;:x"t'-zx Telitove th the use of lonsnitars, Laisis, dder-
ricks and similar enn rr.rht Truri ng the m'md o" constructiion of o
Lutlding or any other siructure see Onders 2520 1a 25327 inclusive of the

tieneral Ordors on Safoty in Construetion i-'-'F_U‘-;] By the Industrial Coem-
mirs=ion anad re-printed in the ypendin 1o this ende.
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Part Il
- PLANS, INSPECTIONS AND TESTS

SECTION 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 a blank form furnished by the com-
mission. Plans shall be in duplicate. This order shall not
apply in cities where elevator permits are issued by the
city in a manner approved by the Industrial Commission.
Every elevator manufacturer who furnishes an elevator,
dumbwaiter or escalator to be installed by the owner, or an
agent of the owner, shall submit plans and file an applica-
tion in compliance with this order.

Note.—The elevator manufacturer and architect should cooperate in
prepa(rluszg plans to avoid discrepancy in design. See also order
164—(k).

SECTION II. INSPECTIONS.

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,
as near as may be, except that in public buildings and
places of employment outside the City of Milwaukee which
are covered by compensation insurance policies only, an in-
spection shall be made at least annually.

(2) A detailed report of each inspection shall be filed
with the commission within 14 days after inspection on 2
printed form approved by the Commission. Such report
shall show all respects in which the installation fails to
comply with the code requirements. If there are any spe-
cial conditions which, in the inspector’s opinion would re-
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quire modification of any general order, the facts shall be
tully stated in the report, with the inspector’s recommenda-
Lion.

(3) A certificate of inspection on a form approved by
the commission shall be posted by the insurance company
in a conspicuous place in the elevator car, dumbwaiter cage
or escalator, as the case may be, and shall show the date of
inspection, name of insurance company, name of inspector,
safe carrying capacity (see order 452) 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 compliance with the commission’s orders.
If unsuccessful, 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).

(5) The competency of each elevator inspector shall be
certified by each insurance company to the commission in
writing prior to making inspections, and inspections will
be approved by the commission only after rggeipt of accept-
able evidence of competency or after a satisfactory exam-
ination has been passed. '

Order 406.—Inspection by Cities.

In the City of Milwaukee, and in any other city which
rovides a competent elevator inspector, the Industrial
Commission will accept inspections by such eity, provided
the conditions of paragraphs (1), (3), (4) and (5), order
105, 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 installation 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

—
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Commission a reasonable advance notice of the time when
such installation will be ready for inspection.

Note.~-The elevator constructor or representative of the eloevator com-
pany should be present at the time a new installation is first inspected,

A responsible and competent mechanic should accompany the elevator
inspector while a periodic inspection is being made.

SEctioN I1II. TESTS.

Order 408.—Tests. New Installations.
A full capacity test shall be made of every elevator and

_ dumbkwaiter 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 1V
" GENERAL REQUIREMENTS

SECTION I. SHAFTWAY CONSTRUCTION.

Order 410.—Passenger Elevator Shaftway 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 frame, or
solid incombustible plaster not less than 2 inches thick on
metal lath and metal frame, all metal well covered; or of
brick, concrete, approved hollow building unitg (clay or con-
crete tile or blocks). of sufficient 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 shaftway entrance and other shaftway
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 enclosw.. .,
except in outside walls, shall consist of metal frame, metal
sash and wired glass.

See also orders 421, 422, 423 and 435.

Note: Doors in outside walls of elevater shaftways need not be fire-
prooci:’ (&xcept in cases where fire doors are required by the State Build-
ing Code.

Ordecr 411.—Freight Elevator Shaftway Enclosures. New
Installations.

(a) The shaftway of every freight elevator and
dumbwaiter hereafter installed in a building more than two
stories in height (excluding basement). or in a buailding
three stories or less in height where the travel exceeds 30
feet, shall be completely enclosed on all sides with a fire-
proof 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 feef, and where the building complies with one of_

the following:—
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(1) used as a warehouse only; _ ) )
(2) of fireproof construction and with the contents practically in-

combustible; ) .
(3) equipped with a complete antomatic sprinkler system.

Note: An open balcony or mezzanine is not considered a siory.

(b) 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, instead
of fireproof, but if the shaftway extends to the basement
the enclosure in the basement shall be fireproof.

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

basement.

Note: Where an elevator is located under a roof and such sheltered
space is nct enclosed on two sides or more, the elevator will be con-
sidered as located outside of the bullding.

(d) Doors shall be approved fire doors or shutters
and shall be self-closing or equipped to close automatically
in case of fire or provided with shaftway landing door inter-
locks. All windows in inside enclosure walls shall be of
approved fire resistive construction with wired glass. Where
2 hand cable is operated through the shaftway enclosure a
slot not more than 5 inches wide by not more than 3 feet
long with the bottom 30 inches from the floor, may be cut
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.

Lxception: Doors in cutside walls of eclevator shaftways need not be
fire-proof except in cases where fire doors are reqguired by the State
Building Code.

~Note: IExperience has demonstrated the value of the elevator as a
life saving device in case of fire. A simple form of fire-resistive con-
struction (plaster on metal lath) will usually resist a fire for a greater
length of time than the elevator can be used as an exit from a burning

building. TFire resisting shaftway enclosures are therefore recom-
mended for all elevators,

Order 412.—Guarding Shaftways of Elevators. New and
Existing Installations.

{a) The shaftway of every freight elevator, dumb-
waiter and existing passenger elevator, where a fireproof
enclosure is not required and is not provided, shall be en-
closed with guards not less than 6 feet in height above
each floor. If the guards are made of wood they shall be
solid. If the guards are made of metal they shall be the
equivalent in strength, rigidity. and protection of wire
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screen of not less than No. 10 U. S. Standard Guage with

mesh not greater than 1 inech measured along the wire

from center to center of wires at points where they cross.
Note: On an existing elevator where the openings in the grill work

are larger than specified in this order, o scresn may be stretched around
the outside of the car.

(b) On new freight elevator installations, existing
passenge] elevators, and all other existing elevators 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
from the edge of the landing. ‘

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

Note: In the case of o shaftwny enclosure for a liand power elevator
space for operating the hand rope should be allowed.

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

An elevator shaftway which is placed in a fireproof stair
enclosure need not have an additional fireproof enclosure,
but the elevator shaftway shall be guarded to a height of
not 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 throughout.

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

(a) Every outside window in an elevator shafiway,
up to and including the fourth story, and in every case
where the window sill is not more than 15 feet above un
adjoining roof, shall be completely guarded on the ouiside
with:—

(1) Metal bars not lexs than 1, inch in diameter or
equivalent and spaced not more than 10 inches center
to center, or

(2} Wire screen of wire not less than 1, inch in
diameter with mesh not greater than 2 inches, meas-
ured along the wire from center to center of wires at
points avhere they cross. If any such screen is hinged
the fastening shall be on the inside.

Nete: Flat bars not less than 35 inch thiclk, with the cmls securcly

anchored, will be ¢onsidered the equivalent of 14 inch diameter rolds in
building window guards.
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(b) Where an open side of an elevator car passes
o window in a wall of a shaftway and approved car gate pro-
tection is not provided for such open side a guard consisting
of vertical metal bars 145 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.

Order 415.—Guards for Projections in Shaftways.

1. Existing Installations.

- (a) All 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 permit 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 (No. 11 U. S. Standard Gauge) unless a solid
backing of wood, concrete or equivalent material is pro-
vided, in which case the metal may be not less than inch
in thickness. -

(¢) 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 equipment shall be placed so that the purpose of
this order will not be defeated.

Note: The requirements of this order do not apply to interlocks or

ather fteor lock devices where the guarding of such deevices woulid
interfers with their proper operation.
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For additional toe guards on sidewalk elevators see order
480—(d).

Order 416.—Clearances on Car Fronts. New Installations.

The distance between the car sill and the landing thresh-
old sill shall be not more than 11% inches nor less than 34
inch on any elevator hereafter installed. All moving parts,
including ropes, cables and sheaves, shall clear passing
points at least 34 inch. On every elevator hereafter in-
stalled, a clearance of 114 inches or more shall be main-
tained between any part of#he 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 gate is closed.

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

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

TABLE SHOWING REQUIRED MINIMUM DEPTH, IN INCHES, OF
PITS AND OVERHEAD CLEARANCES

Elevator car speed in , Capacity of Elevator in Pounds

feet per min, ! 1 k !

l 0to | ‘ | ) J | | 10000

2500 | 3000 | 4000 | 5000 | 6000 | T000 | 8000 | 9000 'ormore
10 500 e e e i 30 | 31 | 81 | 36 88 | 41 ) 43 5 46 | 48
100 e | 3¢ | 85 | 37 | 10 | 12 | 45 | 47 | 48 | 22
D00l Pt a3 | oas oar | oae s a0 an ¢ a8
B0 i L T B S B TR R PR B
400l TR T Pes poeT D otoov T2 ot
B0 Ll B R R T T R R S S e

GO0 or more oLl ;—T'.I .—5_1 76 i. TE o &0 "I-_;:;_“I——.\._Em H!-S_ _T';—

Note: The required depth of pit and overhead clearanee for inter-
mediate car f#pecds und elevator capacities can bLe obtained ty Inter-
Iroiation.

Recommendation: It is recommended that every pit bLe deeper than
the minimum depth given in this table and that no power elevator pit
b less than 26 inches deep.

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

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

Note: Where oil buffers are installed (see order 419) the elevator

manufacturer will need to be consulted to determine the necessary in-
crease in the pit depth.

Order 418.—Construction of Pits.
1. New Installations.

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

2. New and Existing installations.

(b) Where water cannot be kept out of a pit with
ordinary construction, a proper automatic drain shall be in-
stalled to keep the pit dry, or a pit tank shall be constructed
of boiler plate not less than 1/ inch thick, properly braced.

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

(d) The foundation of every guide rail shall be con-
structed so as to 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.—Buffers. New Installations.

(a) Every passenger elevator, every power freight
elevator and every set of counterweights hereafter installed,
shall be provided with buffers which shall rest on a solid
foundation in the pit. The function of the buffers shall be
to absorb the energy of the fully loaded car and the counter-
weights descending at full rated speed. For car speeds up
to and including 400 feet per minute, oil or spring buffers
may be used. For car speeds exceeding 400 feet per minute
oil buffers shall be used.
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(b) Car buffers of the spring type, 01’their equivil-
lent, shall be installed in the pits of hand power invalid ele-

~vators and hand power hospital elevators.

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

(a) No elevator machine or other machinery shall be
located in the pit, except that this reguirement 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 the
operation of the elevator and for the heating and lighting
of the car or the shaftway, and except branch pipes with
sprinkler heads.

Exception: In existing installations, pipes in a shaftway may remain

unless carrying Steam with pressure e\ceedlng 13 pounds, and svires
may remain if placed in conduitl.

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

Order 421 ——I’enthouqes—\Vhere Requlred New Installa-
tions.

Above every elevator hereafter installed there shall be a
penthouse or working space with at least six feet average
headroom above the screen 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
new elevator is installed in an existing building, or in a new
building where the elevator terminates below an occupied
floor, or below a roof. provided the overhead machinery
consists only of sheaves and governor and where the pent-
house cannot readily be provided, the headroom may be de-
creased to a height which will permit access to the sheaves
for oiling and inspection.

Exception: This requirement does not apply to sidewalk tyvpe ele-
vaters, without counterweights, which are loeated within buildings,

Order 422.—Construction of Penthouses.
(a) In new installations in fireproof buildings every
penthouse shall be made of incombustible material through-

out. Every penthouse in a non-fireproof building shall be
made of incombustible material, or may be of frame con-
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struction if covered on the outside with incombustible ma-
terial. |

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

(¢) In every new installation access to the pent-
house 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 horizontal. One such stairway
or ladder may serve a number of penthouses, on the same
roof.

() In every new Installation where a scuttle open-
ing 1s provided in the floor over the shaftway the opening
shall be equipped with a substantial cover so arranged that
the opening cannot be conveniently used as an entrance to
the penthouse.

Recommendation: Acecess to cach penthouse should be under the sanme
penthouse roof. The penthouse ceiling and wall in every installation

should Dhe so constructed or insulated as to minimize moisture from
condensation which may damage the clevator eyuipment.

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

(a) There shall be a floor immediately under the
machinery and sheaves at the top of the shaftway of every
elevator. If the elevator machine is placed at the top of
the shaftway, the floor 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 be built and supported for a safe load
of not less than 300 pounds at the center in addition to the
machinery load.

(b) The openings in floors through which cables,
ropes, or transmission lines are passed shall be fitted with
suitable guards to 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.

te) Every overhead platform on which elevator mu-
rhinery or equipment 1= placed shall be equipped on the
npen stdes with <tandard handrails and toehanrds,
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Order 424.—Floors or Screens Under Sheaves, New and
Existing Installations.

(a) If the overhead machinery consists only of
sheaves and governor the floor below, if of wood, shall be
solid and not less than 214 inches thick, or not less than %
inch thick if supported by joists spaced not more than 16
inches center to center. If such floor is a metal grating

there shall be no opening greater than 1 inch in width. It

shall be built and supported to carry a safe load of not less
than 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 50 square
feet or the headroom is less than 5 feet such floor need
extend only two feet outside of all sheaves and machinery
which must be reached for oiling and inspection. In such
cases there shall be a toeboard not less than 6 inches in
height at the edge of the floor, and where the space between
the floor and the wall of the shaftway.exceeds 12 inches,
a handrail shall be provided 30 inches above the floor. This
order shall also apply to the secondary sheaves of full wrap
traction elevators, and to hand power elevators having no
screens over the cars, excepting existing installations where
there is not room for such floors.-

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

Order 425.—Guards for Counierweight Runways. New and
Existing Installations.

(a) Where a counterweight runway is located in the
elevator shaftway the outside (the side away from the ele-
vator), if exposed to contact shall be protected the full
height with a solid guard and, if there is no other means
provided for inspection of the counterweight stack, a re-
movable panel at least 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
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more than 18 inches above the bottom of the pit to a height
of 90 inches, except for

(1) hand power elevators;

(2) existing power elevators where there is not room for

such guards;

(3) elevators whose counterwelghts are equipped with com-

pensating devices connected to the bottom of the coun-

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

Note: Guards in shaftways should be made of metal of not less than
16 gauge. .

Order 426.~Counterweight Stops.

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

(b) In every power drum type elevator hereafter -
installed an I-beam or other obstruction shall be strongly
secured at the upper limit of travel of the counterweights
so that they cannot be drawn out of the runway. Such ob-
struction shall be so arranged that the counterweights will
be stopped squarely, without distortion. The counterweight
guide rails shall be strongly fastened together every 4 feet
from the top of the guide rails of every power elevator
hereafter installed to a point opposite the bottom of the
counterweight stack when it is at the upper limit of normal
travel. This requirement shall also apply to every existing
installation in which the travel is more than 35 feet if the
counterweight runway is not properly fastened together or
guarded at the fop.

SecTioN II. Cars. ,

Order 127.—Construction of Cars. XNew Insiallations.

(a) Every freight car platform hereafter installed
shall be constructed to support a load of not less than 50
pounds 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 cent of the total live load concentrated
equally on two wheels at either end of a superimposed auto-
mobile located any distance from the entrance sill.

(b) Every power freight elevator hereafter installed
shall"have a steel sling designed with a factor of safety of
not less than 714 based on the rated load uniformly dis-
tributed.

Exception: The requirements of the breceding paragraph need not

apply to elevators of the plunger type which are not provided with
counterweights,

(c) 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. A

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

Exception: The requirements of the preceding paragraph nced not

upply 1o elevators of the plunger type which are not provided with
counterweights,

(e) Cast iron in tension shall not be used for sus-
pension members of any car sling except for cable anchor-
ages. .

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

(g) The frame members of every elevator car shali
be securely bolted or riveted and braced. W elding in an ap-
proved manner will be accepted.

/

Order 428.-—Enclosures for Passenger Elevator Cars.
(a) Every existing passenger elevator car shull/];u
enclosed on all xides. excepting the entrance opening. Thix
enclosure shall be solid from floor 1o cover in front of the
counterwelght runway, and openings in other seetions shaull
e not Jarger than 19 inches square: or if hemer thun 13,
inches, not wider than 1 inch, 11 wire mesh is used, the wipre
shall be not Jess than Noo 10 UL S, Standagd Gauge, with
mesh not greater than 1% inches, measured along the wire
from center Lo center of wires at points where they cross.
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(b) The car walls of every passenger elevator here-
after installed shall be constructed of solid panels to a
height of not less than 6 feet, and the panel in front of the
counterweight runway shall be solid to the cover. Wood
veneer finish may be used inside of metal cars. The car
enclosure shall be made of incombustible material. The
floor covering may be made of wood.

(¢) The roof of every passenger car shall be con-
structed of solid material. A portion of every such roof,
measuring 20 inches by 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, shall be provided to enable persons to pass from one
elevator to the other. Such doors shall open into the
cars, and shall be fastened with prominent thumbscrews.

(e) No passenger elevator car enclosure shall deflect
more than' 1/, inch for every 5 feet of enclosure length
when subjected to a 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.

(a) No glass shall be used in any passenger car ex-
cept to cover certificates, emergency switches, annunciators
and lamps. (Mirrors will not be permitted.)

(b) A metal handrail not less than 1 inch in diam-
eter and approximately 814 feet above the floor shall be
placed on each side, except on the entrance side or sides
of any passenger car.

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

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

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

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

Note: If an ¢leetric contact is used on a car gate it need not pre-

vent the motion of the car toward the landing while the car is heing

controlled Ly o cur Teveling device.

Ordoer 431.—~—Enclosures for Freight Elevator Cars.

(a) Every freight elevator car shall be solidly en-
ciosed 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-
sure 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
Le at least 315 feet in height, except in front of the
counterweight runway, where it shall be T feet high.

(3) On the =ide 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) Every freight elevator car shall be equipped
with a metal cover the equivalent in strength, rigidity and

ied
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proteclion of wire sereen of wire not less than No. 10 U. S.
Standard Gauge with mesh not greater than one inch meas-
ured along the wire from center to center of wires at points
where they cross, supported and reinforced fo carry a safe-
lIoad 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 gate at the top landing extends to the floor.

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

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

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

(¢) Every car cover shall be equipped with a hinged
section facing each entrance, unless such entrance occurs
only at the lowest landing, or unless there is a car gate
on such side. This hinged section shall be at least 12 inches
wide, shall extend the full width of the entrance to within
5 inches of the landing sill, and shall be constructed so it
will rise easily if it meets an obstruction as the car descends.
(See order No. 4832—(a) for covers on H. P. hospital ele-
vators and H. P. invalid lifts).

Note: On an existing elevator the wire screen enclosure may remain
if the mesh {2 not greater than 1 inch, and is preperly braced and fast-
ened, The wire must he of sutlicient size to give rigrdity,

Order 132.—Entrances to Freight Elevator Cars. New and
Existing Installations,

There shall be not more than two entrance#®o any freight
elevator car except when approved in writing by the Indus-
trial Commission.
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Order 433.—Car Gates for Freight Elevator Cars.
(a) If a freight elevator 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
between 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 shaftway
enclosure on that side shall be altered so that it will come
within the specified limit. _

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

(c) Every car gate which weighs more than 35
pounds or which is more than 8 feet in width shall be
counterbalanced with g 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 shaft-
way outside a building and which is inclosed only at 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 electric contact is used é}g‘. car gate it need not Prevent

the motion of the car toward the lan while the car is being con-
trolled by =z ecar leveling device.

SECTION IIT. 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 und shall be solid to a 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 door shall be of sufficient strength to resist a latera]
pressure of 100 pounds applied at the center,

Exception: In cases where the doors in outside walls of elevator
shaftway enclosures are not required by the Bullding Code to be flre-

T
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proof the p‘hrase in the preceding paragraph reading “every such door
shall be an approved fire door” does not apply.

. Note: Order 5111 of the Building Code limits the size of any pane
of wired glass to 720 square inches.
(b) Existing wooden doors will be accepted, but if
| @ such doors 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.

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

Exceptions: ’

(1) On an existing door where the openings in the grill work arc
Iarger than specified in order 428—(a), o screen may be stretehed across
the inner face of the door. :

(2} On an existing installation where a regular operator is stationod
on the car existing grill work will be accepted unless an especially

hazardous condition exists,

. (3) Other than horizontally sliding doors may be used in an existing
(:installatmn if the restricted space will not permit a horizontally sliding
Qor.,

(d) Doors in every passenger elevator shaftway en-
closure, except in the case of push button elevators, shall
_ be equipped with gelf-locking devices which cannot be
' opened from the out#éde except by means of a key not easily
duplicated, which key shall be placed in charge of a respon-

sible person.

Order 436.Passenger Elevator Shaftway Landing Door
Interlocks.

(a2) Shaftway landing door interlocks shall be pro-
vided on every passenger elevator installation. Such inter-
locks shall be provided on existing installations not later
than June 1, 1928.

Exception: The Interlock shall not prevent the movement of the car
g ;el‘l".’}'lég. the leveling zone when the ¢ar is being moved by a ear leveling
(b) No shaftway landing door interlock shall be con-
structed or installed so that its functioning is dependent
upon the action of a spring (or springs) in tension, or upon
the closure of an electric circuit.

(¢) On every passenger elevator installation, except
push button elevators, provision shall be made for opening

one landing door from the landing side.
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Order 437.—Automatic Push Button Elevators; Electric
Contacts,

Electric contacts shall be provided on the car gate or gates

. of every autematic push button controlled elevator. Such

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

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

(3) Balanced gates, or balanced doors. Such gates
or doors will be permitted only when they ure equipped
with gate electric contacts or door electric contacts.

General Lxceptions: In an existing installation where there is o ver-
tically-rising hateh ¢over at the top floor, if there js not less than

(:}
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three feet of headroom aliove the cover when the car is at such floor,
and the cover is so located or guarded that it cannot be used as a pass-
ageway, then a landing gate is not required at such top floor landing.

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

(¢} On every existing hand power elevator traveling
not more than 30 feet, or serving not more than two floors
and basement, or three floors without basement, where ver-
tically hinged shaftway landing doors are used, 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: Where possible vertically rising gates should be installed in
preference to doors.

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

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

(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 515 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 3145 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 landing shall
extend to within 12 inches of the sill when closed, except in
existing installations, where conditions require more space
to secure sufficient headroom for safety. a clearance of not
more than 20 inches between the lower bar of a closed gate
and the floor will be permitted.

(h) In a new installation a bar gate not less than
12 inches i tolal depth may be used at a hasement landings
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where conditions will not permit é, standard gate, except
that the distance from the floor to the bottom of such a bar
gate when closed shall be not more than 30 inches. Exist-

“ing installations equipped with bar gates at lower terminal

landings will be accepted if the gates are self-closing.

(1) No collapsible gate shall be installed at any
shaftway landing in new installations.

Order 439.—Freight Elevator Shaftway Landing Gates;
Construction.

(a) The net width of an opening between the slats
or bars of a landing gate shall be not more than 3 inches,
except that on the side toward the operating cable, where
such cable is 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 used on cars 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 gate 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.

Note: A pate constructed of wire sereen of not jess than Xo. 10 U. <.
Standard Gauge, with mesh not greater than 3 inches, measured along
the wire from center to center of wires at points where they cross, wiil
he considered the equivalent of a wood gate.

(d) Every gate shall move in guides which shali
be o constructed that the gate upricht or shoe on the cate
will have a lap of «t least 1 inch on the guide strip or in the
guide post furrow.

(e} Euach gate guide post shall be installed and se-
curely fastened so as to prevent warping 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 2

ren
3

b



R

.35 __

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

Note: The use of wood plugs inserted in a wall for fastening a gate
guide post will not be accepted.

(f) Where a gate upright or shoe on the gate is
continuous the runway furrow in the guide post shall be at

- least 14 inch wider than the gate upright or shoe.

(g) Every gate shall be properly balanced, ade-
quately counterbalanced, and hung with substantial cord
or flexible cable 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 counterweights 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 every
landing door and gate, except full automatic doors and
gates, shall be equipped with an approved device such that
the door or gate cannot be opened unless the car is at, or
within 3 inches of, the landing. Such device shall be so
construeted and located that it cannot be easily put out of
order or reached from the floor when the door or gate is
closed. :

SECTION IV. (CABLES.

Order 441.—Factors of Safety for Cables. New and Exist-
ing Installations.
(a) The factors of safety for hoisting and counter-
weight cables, based on the cable manufacturer’s schedule,
shall be not less than is given in the following table:
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FACTORS -OF SAFETY FOR HOISTING CABLES

Factors of Safety
Car speed in feet par min.
- Passenger Freight :
Elevators Elevators Dumbwaiters
SO0orless . ___ . ______.._______ 7.0 6.7 5.3
00 . .. . ... 7.8 7.0 5.7
200, .. ..t 8.5 7.6 . 6.3
300 It 9.1 8.2 6.9
400 I TTTT 2.7 8.7 7.5
300 .. ..__TT 10.2 3.1 8.0
600 T 10.6 9.5 L ...
TO0_ . __TTTT i 11.0 9.8 | . _l...C
8OO I 11.25 10,6 | ...
900 .l 11.4 0.2 ...
b

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

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

Order 442.—Cable Data. New Installations.

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

CABLE SPECIFICATIONS

Rated Ulti- ' Date of In-

Kind of Cable | Number of Diameter ‘!
l Cables in Inches ] mate Strength l stallation
! | !
Hoisting { ‘ i ‘
| 1‘ |
Car Counterweight | ’ ' i
‘ i
|

Machine Counterweight - i

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

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

CABLE INSTALLATION DATA

Diameter of Cables ___________________
Material of Cables.___________________
Rated. Ultimate Strength____________
Date Installed _._______________

3
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Order 443.—Renewing of Cables. New and Existing In-
stullations,

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

Order 444.— Number 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 less than 10.

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

Order 445.—Turns Required 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 bottom or top landing. This requirement shall also
apply, where possible, in the recabling of existing installa-
tions. The winding drum end of every car or counter-
welight cable shall be secured on the inside of the drum.

Order 446.—Cable Fastenings at Terminals.

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

(b) Where an adjustable draw bar or equalizer is
used, the details of construction of such draw bar or equal-
izer for each condition of instaliation and type of apparatus
shall be submitted to the Industrial Commission for ap-
proval, and only approved construction shall be used.

(¢) 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 in a socket the strands
of the cable shall be separated and turned in toward the
center. The length of the turned portion of a cable shal]
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 zinc or babbit., Cast iron socket
thimbles shall not be used. The socket shall be drop-forged
steel, steel casting, or formed in a substantial block of
malleable cast iron or better, such as semi-steel,

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

Note: In heat treating the materials while making a cable fastening
ca:;eflul workmanship is needed to avoid harmful change 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 cable
1s exposed to excessive moisture or other corrosive ele-
ments, hemp rope with wire center shall be used. _

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

SECTION V. COUNTERWEIGHTS,

Order 448.—Drum and Car Counterweights,

(a) Every new installation in which the hoisting
cables wind around a drum, and in which the speed exceeds
100 feet per minute, shall be equipped with car counter-
weights supported by separate cables. Every drum type
bassenger or freight elevator hereafter installed, except
sidewalk type elevators, shall bLe equipped with a drum
counterweight. '

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

(c¢) If two sets of counterweights run in the same
guides, the car counterweight shall be above the machine
counterweight, and there shall be a clearance of not less
than 8 inches between them.
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(d) If an independent ecar counterweight is used; it
shall not be of sufficient weight to cause undue slacking in
any of the cables during acceleration 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 set of counterweights on passenger elevators
hereafter installed shall be supported by not less than two
cables. ‘

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

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

Order 451.—Bolting of Counterweights.

(2) In each set of counterweights on every power ele-
vator hereafter installed, unless the counterweights are con-
tained in a steel frame, the separate weights shall be bolted
together with not less than four bolts with lock nuts and
cotter pins at each end, at least two of which bolts shall
pass through all of the weights, tightly bolting them to-
gether. Each set of counterweights on hand power ele-
vators, and on hand power elevators changed to 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 unless all weights are con-
tained in a steel frame.

SECTION VI. L0ADS AND STRESSES.

Order 452.~—Capacities of Passenger Elevators.

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

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

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

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

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

See tables in orders 5313, 5316, 5317, in Appendix to this code.

For cable stresses see order 441,

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

(a) Wrought iron or steel guide rails shall be pro-
vided for car and counterweights as follows:
(1) On every power freight elevator hereafter in-
stulled whose speed excecds 100 feet per minute; and -
(2) On every power freight clevator whose capuacity
exceeds 4,000 pounds and travel exceeds 50 feet; and
(3) On every passenger elevator hereufter installed.
Where wrought iron or steel guide rails are not re
quired hardwood guide rails may be used.
Nate: Where the use of steel] guide ralls prescents an aceldent hazard,

as It chemsical slhiups or in plants where cxplosives are manufactured,

wooed guide rails may be uscd.

5o
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(b) Cast iron guide rails shall not be used. Guide
rails shall be of sufficient strength, shall rest on a proper
; foundation (see order 418—d), and shall be securely sup-
ported so that they will not spread.

i @ (¢) In new installations of power elevators the
L R guide rails shall not be used to support the overhead ma-
chinery.
{(d) Guide rails shall extend to the overhead con-
R struction.

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

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

B [}

. Total Weight of Car & Load; Minimum Weight per Lineal Ft. of Each
t Total Weight of Counter- Mirimum Counterweight Guide Rail (Pounds)

] weights or Pair of Rails Weight per

{ - Linea! Ft.

i Per Pair of Rails of Each Without Guide Rail Safeties
| Car Guide With Guide :

! Toand Rail Rail

H Above Inciuding (Pounds) Safeties 1tol 2tol

i (Pounds) (Pounds) Roping | Roping
T 2,500 613 fls | Gl f Bl

‘ 2,500 15,000 14 14 6L i By

] 15,000 10,000 30 30 61 ’ 11

!

i

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

Total Weight of Car and Load per Pair of Maple Guide
Rails Dimensions of Each (Guide
Rail in Inches

Above Pounds To and Including Pounds
........................... 5,000 2 x2ly
5,000 8,000 235 x3

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

g

. “
R
Order 457.—Fustening of Guide Rails. New Installations.

(a) Guide rails installed on brick or concrete shaft.
way walls shall he fastened at points not more than & fent
apart.  Where anchorvage is to substantial foor heam con.
struction, anchorage points may be 12 feet apari; if the
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anchorage points are necessarily farther apart than 12 feet
the guide rails shall be proportionately stiffened.

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

For 6% to 7% pound rails.__________ Y2 inch bolts
For 14 pound rails__________77T77TT0C % inch bolts
For 30 pound rails______ """ TTTT0C % inch bolts

(¢) Fastenings to brick walls shall be made with
through bolts. Wood plugs inserted in 2 wall for guide rail
anchorage are not permitted. In solid concrete walls Wwhere
through bolts cannot be used fastenings may be secured by
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 aligning steel rails shall be
metal so secured as not to drop from its position if the
fastening becomes loose.

(e) Steel car guide rails shall be fitted with substan-
tial foundation plates to withstand the impact of the loaded
car when suddenly clamped to the rails by the car safety
device,

See also order 418—(d).

SECTION VIIIL. MACHINES AND SAFETY DEVICES.

Order 458.fﬁiinimum Sizes of Drums and Sheaves., New
Installations.

The diameter of drums and sheaves on every power ele-
vator hereafter installed, except sidewalk type elevators,

- shall be not less than the following:

Diameter in inches Diameter in inches
of cables of drums anrd sheaves

B 20
€ eI 20
pr 20
I 22
I e LI 24
e LI ITIIIITT e 3

e 36
e 40

Note: A larger diameter than the required minimum ls recommended.

J— -__._,._,-....,_,-._._, o -

ERMEEMIN e,
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Order 459.—Machinery—General Requirements.

(a) The factors of safety based on the static loads
(the rated load plus the weight of the car, cable, counter-
weight, etc.) 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, cast steel and other materials___ 8
Power Elevators .

For wrought iron or steel_____ 8

For cast iron, cast steel and other materials__. 10

(b) Drums and leading sheaves on new installations
shall be steel or cast iron with machine finished grooves,
except on hand power elevators, and no traction U groove
shall be more than 4% inch larger than the cable it carries.

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

(d) 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 connected electric elevator ma-
chines hereafter installed shall be mounted on continuous
bed plates.

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

(g) In new installations every shaft shall be fillet
finished at every journal or shoulder cut.

Order 460.—Prohibited Installations.

1. New and Existing Installation.

(a) No belt or chain driven machine shall be used in
any passenger elevator installation.

(b) No friction gearing or clutch mechanism shall
be used for connecting the drums or sheaves to the main
driving gear of any elevator.

(¢} No passenger car shall have more than two en-
trances except in existing installations when approved in
writing by the Industrial Commission.
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(d) No passenger elevator shall be arranged to be
controlled from the landing by means of a hold down push
button.

Note: By hold down push button is meant a push button so arranged

that the elevator car will econtinue in motion so long as the push bution
is being pressed.

2. New Installations.

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

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

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

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

(i) In any new installation of a direct air elevator, or
& 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 hereafter installed shall
have more than one compartment, nor shall elevator cars
counterbalance each other.

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

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

(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 hand power elevator hereafter
imstalled <hall not exceed 30 foer

Order 161.—Power Attachments to Hand Power Elevators.
New and Existing Installations.

No power attachment, such as worm reduction units, rope

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

W A L e T
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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.

] f Order 462.—Slack Cable Devices.

1. New and Existing Installations.
(a) A slack cable device which will automatically
" shut off the power and stop the machine if the cables loosen
or break shall be 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.

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

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

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

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

(a) Every elevator which is provided with an elec-
iric brake shall be equipped with shaftway limit switches
that will automatically interrupt the power circuit and stop
the car at each terminal landing. If the motor of such an
elevator is operated by alternating current the limit
switches shall be so connected as to aytomatically stop the

A elevator in case of phase reversal.
1 (b) In every case passenger elevators and freight
elevators controlled by car switches shall be equipped with
two limit switches at each terminal of travel, one switch
to he a direction cut-oftf and the other a final cut-out switch.
(¢) Every drum type elevator machine shall be
equipped with an approved device which will automatically
stop the machine when the car reaches either of the ter-
minal landings.

—-— ol
I L
e




—d46 —

Order 464.—(Car Safety Devices and Speed Governors.

(a) A car safety device capable of stopping and sus-
taining the car with the rated load, in case the cables bregk
Or become slack, shall be attached to every elevator except—

(1) Freight elevators which travel not more than 19 feet,
(2) Direct lift rlunger elevators,
3) Carriage-type elevators which travel not more than 18 feet

and in no case more than one story, provided the cables and
their end fastenings shall have g factor of safety of not less
0.

100 feet per minute. . , _

(c) If it is desired to stop an ascending car on ge-
count of overspeed a safety device shall be attached to the
counterweight,

(d) In every new installation of a car safety device,
except on a hand povier elevator, the dogs or clamps of the

weights,

(e) Every drum and idler sheave which ig under-
neath the car and which actuates the ear safety device
shall be so guarded that the rope or cable cannot leave the
drum or shegve,

(f) A cut-out switeh that will open the motor and
brake control circuits shall be provided in connection with
every car safety device on every electric elevator hereafter
installed.

() A speed governor shall be installed in connection
with the required car safety device of every power elevator
hereafter installed and on each existing power elevator
traveling more than 18 feet. The governor shall be set to
operate at not more than 40¢; excess speed, but need not be
set at a lower speed than 150 feet per minute, (See para-
graph (a) of this order,

(h) Every speed governor hereafter installed shall
be of a type which wil] securely grip the cable and thereby
actuate the car safety device, and ghall be located where it

REIR
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cannot be struck by the car or counterweights 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 so0 tested and approved.

Note: Tests of car safety devices and other safety appliances by the
8nited_ States Bureau of Standards will be recognized by the Industrial.
ommission.

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

Note: The speed governor is the only device which will operate the
safely when the car attains excessive speed due to broken machinery
or other cause, A safety device without a speed governor operates only
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 and drawings, or prints, with speci-
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 running test at such intervals as is consistent with
good operating practice.

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

Every elevator equipped with hand rope control shall be
provided with adjustable stop balls, or equivalent device,
for the operation of the automatic stopping mechanism at
the top and bottom landings.

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

In every hand rope controlled elevator the sheaves which
lead the hand rope from the shafiway to the machine shall



48

he guarded {o prevent injury to an operator. KEvery sheave
and every idler under which is led any hoisting or counter-
weight cable shall be provided with a guard that will keep
the cable on the sheave or idler if the cable becomes slack.
Every idler sheave around which is led an operating rope
or a 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 hydraulic ele-
vators, shall be equipped with a properly adjusted centering
rope so arranged that it can be easily and safely used at any
point in the car travel.

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

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

Order 469.—Brakes.

_ (a) Every direct connected electric elevator here-
after installed shall be equipped with an electrically re-
leased brake so designed, installed and maintained that it
will not be released until the power has been applied to the
motor. Under normal operating conditions the action of the
brake magnet shall not be retarded by any motor field dis-
charge or counter voltage, nor by any single ground or short
circuit.

(b) Every power elevator, except direct connected
electric elevators, shall be equipped with a brake so de-
signed, installed and maintained that it will be released
whenever the control mechanism is shifted to the starting
position, and so that the brake will be applied by means of
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springs or gravily whenever Lhe control device is moved Lo
Lthe 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 brake has been
applied it shall remain locked in position until released.

(d) The brake on every hand power elevator here-
after installed shall be so arranged that it will operate auto-
maticaliy at the top landing.

SeEcTioN 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 electro-mechanical brakes, for the oper-
ation of car safety devices, or for the closing of a con-
tactor by an emergency stop button, excent 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 ele-
vator hereafter installed which requires such mechanism
shall be so arranged that the movement of the lever toward
the car gate (which the operator usually faces) will cause
the car to descend and the movement of the lever away from
the gate will cause the car to ascend. Except on hydraulic
elevators and existing electric lever control elevators, the
lever shall return to the neutral position when released, and
the lever shall automatically latch in this neutral position.

(¢) 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 thisswitch shallbelocated ad-
jacent to, and visible from. the elevator machine. No provi-
sion shall be made to close the disconnecting switch from
anv other part of the building. This switch shall comply
with order 1350—(h) of the Wixconsin State Electrical
Code.

Note: It is recommended that this switch be located in the machine
room at the lock-jamb &id~ of the entrance dnor.
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(d) On mechanically controlled elevators the opera-
tion of directional switches or operating valves shall, in no
case, depend solely upon a belt or 5 chain. If a handrope is
used the cable shall be securely anchored to the operating
sheave or drum.

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

Note: The handrope for the control of an elevator is sometimes made
accessgible from the landing side by cutting an opening in the shaftway

enclosure. To avoid this it is permissible to arrange the handrope by .

(f) The overhead tension weight for the handrope
of any elevator equipped with lever control apparatus shali
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 control shall be equipped with a cable lock so
designed, installed and maintained that the handrope can
be locked at any landing to prevent the operation of the car

by persons on other floors,

Exception: The requirements contained in the preceding paragraph
need not apply to sidewalk elevators, elevators equipped with emergency
switches and elevators equipped with interlocks or electric contacts.

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

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

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

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

(3) In an automatic push button elevator the stop
button on the car may be used as the emergency switch
if it is a button marked “STOP”,
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Order 472.—Electrical Protection.

(a) 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 to cut all wires, or all except one, which shall
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.

Note: If the elevator is equipped with an electric brake, limit
switches wired in series are required by order No. 463.

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

Recommendation: The reverse phase relay should not be put on the .

control board, as the vibration of the control equipment may interfere
with the proper operation of the relay.

(¢) The functioning of a door or gate electric 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 upen the closing of an electric circuit.

Exception: The contact shall not prevent the movement of the car

when the emergency release is in temporary use or when the car is
being moved by a car leveling device.

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

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

(2) Under or low voltage protection which will
cause and maintain the interruption of power to the
main circuit upon reduction or failure of voltage. This
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protection may be a part of the control equipment, -

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

(e) Every electrically driven elevator hereafter in-
stalled which is controlled by g handrope, lever or whee]
shall be equipped with a positive no-voltage release device
requiring the centering of the handrope before the circuit
can be re-closed. This may be accomplished by the addition
of a relay interlocked with the control apparatus. '

Order 473.—Switches and Wiring,

(a) 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 floor level.

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

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

(d) Conductors for car control, safety control, lights
and signals shall be in separate cableg.

(e) The wires to the emergency switch, if such a
switch Is installed. shall be run as a separate cable so
#rouped 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 openingr
the circuit.

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

(g) No conduit shall be loaded more than 40 per cent
of the internal cross sectional area of the conduit. (Sec
also order 1331-—(a) of the Wisconsin State Electrical
Code.)

(h) Wires in verticul conduit risers shall be sup-
ported us required by order 1342—(b) of the Wisconsin
State Electrical Code. The flexible or traveling cables of the
operating and lighting cireuits where suspended undey the
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car shall be supported on insulating spools to relieve the
wire connections from strain.

(i) Individual conductors of lichting cables shall not
be smaller than No. 14 A. W. G. and for control cables not
smaller than No. 16 A. W. G. Signal wires, other than those
receiving energy from primary batteries or approved bell
transformers, shall be encased in approved conduit equipped
with approved terminal bushings having an individual outlet
hole for each wire.

(j) If the wires of a motor circuit between the motor
and the control panel are grouped together without any
extra insulation on the separate wires, the complete group
shall be taped or corded and painted in a manner to make it
a rigid, self-supporting form, not over three feet long, and
not in a position liable to mechanical damage or subject to
a temperature in excess of 120 degrees Fahrenheit.

(k) Wires between the main circuit resistances and
the backs of control panels shall have individual flame-proof
outer coverings. Other wiring on the control panels may be
of the rubber covered type, provided the wires are laid flat
against the panels and held in such a manner as to be im-
movable and not exposed to mechanical drainage, nor to a
temperature exceeding 120 degrees Fahrenheit.

(1) Every conductor cable hung from an overhead
machine platform on any elevator hereafter installed shall
be secured approximately at the center of the shaftway to
prevent swinging. Where the penthouse floor is not of in- .
combustible material the floor under the controller shall be
protected with fire resistive, insulating material.

(m) Wiring shall be in approved rigid conduit, ex-
cept where otherwise specified in this code, and shall con-
form to the requirements of the Wisconsin State Electrical

Code.

Order 474.—Grounding.

Exposed noncurrent carrying metal parts of electrically
driven elevators operating at more than 100 volts to ground
including frames, conduit. hand ropes. etc., shall be perma-
nently and effectively grounded in accordance with Section
103 of the Wisconsin State Electrical Code.

Noate: The crogmd conpecnion shoreled T npeede o wateor priana ~dsbenrs,
i availichle, never too mas pigres. Other farse Lerpiel myeeetie] mtraetinge
and aroumaled steel Lagilding franres sy Toor trsestD W T res Wigler pripe s oot
not mvaitable.
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Order 475.~Signal Systems. New and Existing Installa-
tions,

from any landing, except elevators and dumbwaiters con-
trolled by push buttons and hang pPower elevators traveling
in no case more than 25 feet.

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

SECTION X. LIGETING.

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 ig available. The intensity of illumination
shall be not less than 0.75 foot-candle at the edge of the car
platform.

Note: Thig illumination is the equivalent of 2 75 watt lamp at the

ceiling of an ordinary elevator car., Threshold lights are alsg recom-
mended for Passenger elevators,

(b) Landing Light. While occupied ample light
shall be provided at every elevator landing within, or in con-
nection with, any building.,

(c) Penthouse and Overhead Lighting, Every pent-
house shall be provided with suitable artificial light. Every
elevator machine room and area about a ceiling type ma-
chine, including overhead sheave rooms and lofts, shall be
welllighted. Control of such lighting shall be in the approach
to the penthouse or overhead equipment. (See Industrial
Lighting Code issued by the Industria] Commission.)

SECTION XI. OPERATION, MAINTENANCE AND Usg.

Order 477.-—Operation of Elevators. New and 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 103.06 of the ‘Wisconsin Statutes prohlhits the employ-
ment of persons under 18 years of age in the operation of elevators.
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(b) No elevator car shall be uged for hoisting mate-
rial which projects from the car at any point, nor shall ma-
terial be hung underneath the car, except in extreme neces-

_sity when the following precautions shall be observed:

(1) No material extending above the top of any ele-
vator car shall be hoisted unless a regular operator is
on the car and an attendant is stationed at the floor
level where the material is to be delivered.

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

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

Order 478.—Maintenance. New and Existing Installations.

(a) Elevators, dumbwaiter and escalator equipment
shall be kept in safe operating condition, properly lubri-
cated and clean. '

(b) Hatch covers of the vertically rising type used
on elevators shall not be used for storage purposes, nor as
passageways. .

(c) Explosives or highly inflaimmable substances
shall not be stored within 20 feet of any elevator shaftway
or penthouse.

(d) Material which is not a permanent part of the
elevator equipment shall not be permitted on the top or
cover of an elevator car.

Note: A sign should be used to plainly designate a frelght elevator,
at the same time prohibiting unauthorized persons from riding on the
car,
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Part V

REQUIREMENTS APPLYING TO SPECIAL TYPES
OF ELEVATORS

SECTION 1. DUMBWAITERS.

Order 479.—Dumbwaiters. New and Existing Installations.

(a) The shaftway openings of every 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 410-411).

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

(c) Every dumbwaiter shall have a solid cover over
Lhe full area of the car. For shaftway enclosure see orders

411-413 inclusive.

SECTION II. SIDEWALK ELEVATORS.

Order 480.—Sidewalk Elevators.

(a) Every sidewalk elevator shaftway shall be cov-
ered at the top with doors designed and constructed to carry
a 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 sufficiently for proper
service, and when open shall form a suitable guard for the
opening. The dimensions of the sidewalk opening shall, in
no case, exceed 5 feet at right angles to the curb, and 7 feet
parallel with the curb.

(b) On each side of a sidewalk opening not fully pro-
tected by a door or other guard to a height of not less than
30 inches, a full screen or solid guard panel shall be pro-
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vided. This guard panel shall he so installed {hat it cannot
be pushed into the opening.

(¢c) Every power sidewalk elevator shall be equipped
with a device to prevent its operation until the doors over
the top of the shaftway are open. The doors shall be
closed when the elevator is not in actual use.

(d) Beveled toe-guards shall be 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 toe-guards shall be provided
under the platform on all exposed sides. (See order
48T—g).

(e) A power sidewalk elevator which travels only
one story, or not more than 30 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 also
be subject to such paragraphs of orders 485, 486, 487, and
488 as may reasonably be applicable to sidewalk elevators.

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

Recommendation: The back wall of the shaftway should not be more
than 1 inch from the car.

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

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

Order 481.~Freight Elevators of the Sidewalk Ty pe.

(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 both shall be
guarded with an enclosure constructed as specified in order
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412 and of such height as will afford reasonable safety, and
shall be subject to the orders enumerated in order 480—(e).

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

(¢) Every elevator of the sidewalk type located below
the stage of a theater and traveling one story only shall have
the opening on the stage floor equipped with a flush hatch-
way cover, which, when the elevator is down, shall be closed

-forming part of the stage floor. The hatchway cover shall

be lifted by the elevator in its upward travel by a device
consisting of corner posts and framework attached to the
car platform and of sufficient height to provide proper head-
room. Each corner -post shall be provided with a stud or
projection engaging a socket on the under side of the hatch-
way cover so that it cannot readily be dislodged. The open-
ing in the stage floor shall be protected by toeguards as re-
quired in order 415. The shaftway in the basement shall be
enclosed with metal guards as described in order 412 and a
swinging door equipped with a lock shall be provided at each
entrance. The speed of any elevator installed in such a man-
ner shall not exceed 50 feet per minute. The carrying ca-
pacity of the car platform shall be as required in order
427—(a).

SECTION III. HAND POWER HOSPITAL ELEVATORS AND
HAND POWER INVALID LIFTS.

Order 482.—Special Requirements.

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

(b} The minimum carrying capacity of a hand power
invalid 1ift 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.)

SECTION IV, HYDRAULIC ELEVATORS. NEW INSTALLA-
TIONS.
Order 485.—Construction and General Requirements.
(a) 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 at the root of the thread. A
true bearing shall be maintained under the nut at each 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 the car can
be drawn into the overhead work. A stop of ample strength
shall be provided to bring the piston to rest when under full
pressure without causing damage to the cylinder or cylin-
der head.

(c) The 1:1"axe11ncr 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 1bsued by
the Industrial Commission.

(e} Every pressure tank that may be subjected to
vacuum shall be provided with one or more vacuum valves
to prevent collapse of the tank.

(f) Every pressure tank shall be so located and sup-
ported that inspection may be made of the entire exterior.

(z) Every discharge tank open to the atmosphere
shall be so designed that when completely filled the factor
of safety shall be not less than 4 based on the ultimate
strength of the material. Every discharge tank shall be
covered to prevent the entrance of foreign material and
shall be provided with 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.

(1) Automatic stop valves shall be packed with cup
leathers, or other means shall be used to prevent sticking
of the valve stems.

(1) ISach pump connected to the pressure tank of a
hydraulic elevator shall be equipped with a relief valve, so
installed that 1t 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 withoul exceeding the safe working
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bressure of the pump or tank. The relief valve shall be
piped to discharge into the discharge tank or into the pump
suction. Two or more relief valves may be used to obtain
the capacity.

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

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

Order 486.—Safety Equipment.

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

(b) Every tank for a hydraulic elevator shall be
fitted with a quarter 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.

(¢} 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 pressure is obtained
by steam, air, or other gas.

(d) Each pressure tank shall be equipped with a
pressure gauge which correctly indicates pressure to at least
one and one-half (11%) times the normal working pressure
of the tank. This gauge shall be connected to the tank by
a brass or other non-corrodible pipe in such a manner that
the gauge cannot be chut off from the tank except by a cock
with a “T" or lever handle. (The “T” or lever must be set in
line with the direction of the flow). The cock shall be in
the pipe near the gauge.

- (e) The cylinders of hydraulic elevator machines,
except plunger type muchines, shall ha provided with means
for releasing air or other gas.

(f) Every hydraulic elevator shall be provided with
an independent automatic means for gradually stopping the
car at the terminal landings.

¥
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Order 487.—Plunger 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.

(b) The sections of the piston shall be rigidly
joined, and the bottom section shall be so designed and in-
stalled that it cannot leave the cylinder. ‘

(¢) 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.

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

(f) The construction of the operating valve shall be
such that the opening and closing of the valve will gradually
stop the flow of water to and from the cylinder.

(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 hydraulic elevator machines,
except plunger type machines, shall be exposed for inspec-
tion at least once every two years. The preparation for
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 hy-
draulic elevator shall be maintained at: about two-thirds
of the capacity of the tank.

Order 489.—Recabling Hydraulic Elevators.

Where more than one vertical hydraulic cylinder is
placed in the same shaftway, or where the horizontal cylin-
ders are placed in duplex or triplex, the operation of all such
connected elevators shall be stopped by closing the main
water supply valve before recabling any one of the elevators.
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SECTION V. EscALATORS,

Order 490.—-Construction of Escalators.
(a) The angle of inclination of an escalator shall not
exceed 30 degrees with the horizontgl.

(b) The width of an escalator shall be measured be-
tween the balustrading at 2 vertical height of 24 incheg
above the nose line of the tread, and no escalator shall be
less than 22 inches nor more than 48 incheg wide. Every
escalator more than 929 inches in width shall have a hori-
zontal tread formation. ‘

(¢) Every escalator shall be provided on each side
with solid balustrading. On the escalator side the bhalus-
trading shall be smooth, without depressed or raised panel-
ing or molding. There shall be no abrupt change in the
width between the balustrading on the two sides of any
escalator. Should any change in the width be necessary the
change shall be not more than 8 per cent of the greatest
width. In changing from the greater to the smaller width
the change in the direction of the balustrading shall not
exceed 15 degrees from the line of the escalator travel.
Each balustrading shall be equipped with a handrail mov-
ing 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) Escalator treads and landings shall he of ma-
terial affording a secure foothold, such ag wood or materixl
used for safety treads. If a landing is made of concrete,
it shall have edge insertions of metal, wood or other antj-
slip material,

(e) Every escalator truss or girder shail be so de-
signed and installed that. in case of the failure of the track
svstem to retain the running gear in its guides, the truss
WHI safely retain the steps and running gear. A fuactor of
~afety of not less thun o baxed on the statje loads, <hall he
nsed in designing exenlutor trusses or girders.

() The track arrangement shall be designed 14 pre-
vent the displacement of the treads wni TUNNING grear if the
tread chain hregks,
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(g) The rated load on an escalator 22 to 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 but
not exceeding 48 inches shall be computed by the following

formula:
Rated load =—= 4.6 WA

On these formulae, “W" is the width of the escalator in
inches, and “A” is the horizontal projected length in feet
of the exposed treads. The rated load is expressed in
pounds.

Order 491.—Safety Requirements for Escalators.

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

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

(c) LEvery escalator chain shall have a factor of
safety of not less than 10 except where the chain is made
of cast steel links (which shall be thoroughly annealed), in
which case the factor of safety shall not be less than 20.

(d) Every escalator drive shall be provided with an
electrically released, mechanically applied brake, which shall
stop the escalator automatically when the power is inter-
rupted.

(e¢) There shall be an emergency stop button, or
other type of switch, accessible to the public and conspicu-
ously located at the top and bottom of each escalator. The
operation of either one of these buttons, or switches, shall
open the power circuit, apply the brake and stop the esca-
lIator. It shall be impossible to start the escalator by means
of these buttons or switches. They shall he marked thus:

ESCALATOR

3

STOP BUTTON

(f) Where starting buttons or switches are acces-
sible to the public they shall be of the key operated type or
they shall be enclosed in boxes provided with locks and keys.
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(g) Every escalator operating in the ascending di-
rection shall be equipped with a safety mechanism so that
in case of accidental reversal of the escalator the power
shall be cut off, the brake applied, and the escalator stopped.

~On a reversible escalator this safety mechanism shall bhe

arranged to be in-operative when the escalator is descending
and operative when the escalator is ascending.

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

(1) Every escalator shall be provided with a safety
device to open the power circuit, apply the brake, and bring
the escalator to a gradual stop, in case the tread chain or
chains 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 in
case the weight should fail.

(k) Every escalator operated by a motor driven by
polyphase alternating current shall be provided with a relay
of the potential type or other suitable means which will
prevent starting the motor while—

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

(2) there is a failure in any phase.

(1) There shall be a suitable light 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) Reasonable access to the interior of the escala-
tor shall be provided for inspection and maintenance.

Order 492.—Tests.
A practical test of an escalator installation shall consist
of the following:

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

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

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

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

(4) Miscellaneous Safety Devices. Tests of the ma-
chine brake and of the emergency stopping buttons or
switches shall be made to determine whether they function
properly. )
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Appendix

Extracts from Other Industrial Commission
Codes

GENERAL ORDERS ON SAFETY

The General Orders on Safety require adequate guards
for such hazardous parts as gears, pulleys, belts, sprockets,
protruding set-screws in revolving parts, keys and keyseats
in revolving shafting, couplings with protruding parts and
revolving shafting. All such parts, where exposed to con-
tact must be guarded in accordance with these general
orders.

STATE BUILDING CODE

Order 5100. Fireproof Construction.

A building is of fireproof construction if all the walls,
partitions, piers, columns, floors, ceilings, roof and stairs
are built of incombustible material; and if all metallic struc-
tural members are protected by an incombustible fire re-
sisting covering of low heat conductivity, of not less than
2 inches thickness of concrete or 3 inches thickness of other
approved material, for columns: not less than © inches thick-
ness for girders; and not less than 114 inches thickness for
other structural parts. This thickness shall be outside of
the extreme edges of structural members. Such covering
shall consist of Portland cement concrete, brick, terra cotta,
or tile, laid in cement mortar, or other approved- material
and shall be properly reinforced, bonded, wired or otherwise
secured in place. Steel reinforcement shall be protected as
in order 5313. The plastering shall not be applied to wood
lath or wood furring strips. .
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Floor panels may be built of approved metal (see Order
5316), designed to resist all stresses independent of any pro-
tective covering, protected on the upper and lower sides.
Steel lumber joists shall not be spaced more than 24 inches
center to center well bridged with proper tension strips.
Upper slab shall be reinforced concrete not less than 2
inches thick over all structural metal. Expanded metal or
metal lath of proper weight and rigidity to span the joist
spacing, well fastened to joists, may be used for reinforce-
ment, but no metal less than 24 gauge shall be used. Lower
side of joists shall be protected by not less than 74 inch
cement plaster on expanded metal or metal lath. The upper
slab and plastered ceiling shall create air spaces between the
metal floor supports completely isolated from the open at-
mosphere. All beams and girders supporting the floor pan-
els shall be fully protected. Connections of metal joists
to beams, girders, and other bearings shall be in a manner
approved by the Industrial Commission. All steel lumber
joists shall receive a protective coat of lead and oil or bi-
tuminous paint before being placed in position. Metal lum-
ber shall not be used in floor panels having less than 3 feet
of well ventilated air space below or in floor panels over
damp basements.

Note. Expanded metal or metal lath weighing not less than 3% Ilbs,
per square yard should be considered the minimum for joist spacing of
231 inches, and 23 1bs. per square yard for joists spacing of 153 inches.

The trimmings and finished floor may bhe of wood, provided
all spaces behind or below same are filled with incombustible
material. Partitions entirely contained within a private
apartment may be non-fireproof provided the partitions en-
closing such apartment are fireproof.

A wood roof with incombustible roof covering will be
permitted on a fireproof building not more than 85 feet
high, provided the ceiling of the uppermost story is of fire-
proof construction not suspended from the roof.

A room or a portion of a building is of fireproof construc-
tion if it complies with all of the above requirements, and
is separated from the rest of the building by means of fire-
proof walls, floors and ceiling, in which all openings are
protected by means of firedoors or fixed standard fire win-
dows.
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For outside windows and doors see order 5201.

Node (a). A “fireproof™ floor, ceiling, or wall is one of “fireproof con- ,

struction.” A “standard fire wall,” “fireproof partition,” ete., are defined
n orders 5108-5113. “Incombustible” includes any material which will
not hnrn or support comhbustion,

Note (b). "o sccure the hest protection agninst o severe fire, the

" finish, floors, irim, doors, windows, ete., should be made entirely of in-

comhustible material, .
The fireproof covering of exterior columns ghould be at least 4 inches
thick to resist a severe fire,
Note (¢). The fireproofing of steel roof trusses may, if approved by
the Industria] Commission, bhe omitted in cases where no inereased
hazard will result.

Order 5101.

A building is of mill construction if all walls are built
of incombustible material, and if all wood girders and joists
are at least 51/ inches thick. No wood girder or joist shalj
measure less than 63 square inches and no wood posts less
than 90 square inches in sectional area, except that 715 x
7Y% inch (or larger) posts may be used in the top story only.
All structural steel or iron (not including post caps, bases.
and joists hangers). shall be fireproofed with not less than
one inch of incombustible material or with metal lath and
cement or gypsum plaster. The lower thickness of each
floor shall be not less than 25y inch lumber with grooves
and splines at the joints; this shall be covered with felt or
building paper, and with a separate finished floor not less
than 12 inch thick.

Note. Floor joists should bLe at least 714 inches thick. The roof shal)
le at lenst 214 inches thick and =hall have an incombustible roof cov-
cring: if an girtight roof covering (such as felt or tin) i not used

then the roof planking shall be in two thicknesses, with felt or building
paper between. :

There shall be no openings in the floor unless protected
by standard fire doors, and no concealed air spaces except
such as are enclosed by incombustible material.

All stairways and elevators shall he enclosed with stand-
ard fireproof enclosures.

For outside windows and doors see order 5201.

Order 5110.—Standard Fire Door,

A standard fire door s<hall consist of a wooden core en-
cased with tin, or shall be entirely of metal: and shall be
of design approved by the Industrial Commission. The door
frame shall be metal. The door shall close automatically in
case of fire. |
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Order 5111.—Standard Fire Window.

A standard fire window shall have a metal frame, metal
sash, and wired glass of design approved by the Industrial
Commission. No pane shall be less than 14 inch thick nor
of greater area than 720 square inches. The window either
shall be fixed or shall close automatically in case of fire.

CONCRETE CONSTRUCTION

Order 5313.—Unit Stresses and _Reinforcement.

The following unit stresses (pounds per square inch)
shall not be exceeded.

Reinforced Concrete 1:2:4 mix:—

Compression in concrete, extreme fiber, (assuming a straight

line stress AdistribDution) ...ttt ieseenarecectesrarassasnsaans 700
TensSion iN COMOTELE 4. i vrsvr et tacasaneesssssssnnnnassanssneras none
Compression in steel—13 times the compression in concrete at the

same point.

Tension in sSteel ... it eitatsneasannnnsns Bt tie e .. 16,000
Bond between concrete and steel. .. ..ttt iaiiaraana 30
Shear In CONCIreLE . it in i e e et s e caaaasasossnsancuasssnnnensanans . 40

Compression on net core area of concrete column, with longitu-
dinal and transverse reinforcement each equal to at least 1 per

cent 0f the coOre VOIUINE. .. it v encreanessnsesaassciansasanasanss 300
Compression on net core area of a similar column but with con-

crete of @ 1136 0 TMIN. .- i i it i i ittt m s es e 900
Compression on net core area of a column with less reinforcement

than the b0V v ieerraosrsnasnesarccsasnasssssnsasrsssesassns 500

Plain Concrete:—

1 ]
| Tension
Com- due to
pression Shear bending
1:2:4 miX o et eeeam mmmmm——— {400 40 35
122 3818 MR e e —mm e m— e —am 300 35 30
13328 P e e o e e * 250 30 25

Note. The foregeing are maximum stresses, suitable for concrete
which will develop a crushing strength of at least 2.000 pounds per
square inch in 238 days, with a 1:2:4 mix. Where fine sand (very com-
mon in Wisconsin) or soft stone is used, the stresses should be decreased
or the proportion of cement increased. The following table indicates
what strength may be expected with different aggregates, with good
coarse sand and good workmanship.

i
Aggregate 1:1:2 1:11.2:3 1:2:4 | 12135 l 1:3:6
Granite, trap 0K o uavee o e oo oeaaen s 33000 2800 | 2200 . 1300 ' 1400
Gravel, hard limestone and hard sandstone _ :  3000: 2500 2000 160 i 1300
Soft sandstone and sandstone. ... .o_._.__. [ 22000 1800 ¢ 1300 1200 | 1000
................................ I 400

Cinders i 800, W0 4 600 | 500

i ;
Joint Committee on Conerete and Reinforced Conerete.

The minimum longitudinal reinforcement of a column or
beam shall be four 15 inch round rods. The minimum trans-
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verse reinforcement of a column or beam shall be the equiv-
alent of 14 inch round rods, averaging not more than 12
Inches apart. The steel shall be protected by at least 114
inches of concrete for columns, 1 inch for beams, and 14
inch for slabs; but this protection shall not be less than the
diameter of the rod in any case. In any column longer than
15 times its least diameter the unit stresses shall be prop-
erly decreased. The transverse reinforcement shall not be
considered in calculating the strength of a column.

‘Every concrete structure shall be designed in accordance
with this code and with the rules and principles of standard
practice,

Note (a), For proper fire-resistance the protection of reinforcement is
recommended to be at least 34 inch greater than required above.

Note (b). “Standard practice” is well illustrated in the final report of
the Joint Committee on Concrete and Reinforced Concrete,

To quote from introduction to this report: *In their use concrete and
reinforced concrete involve the exercise of good judgment to a greater
degree than do any other building materials.”

STEEL AND IRON CONS’_I‘RUCTION
Order 5316.

The following unit stresses (pounds per square inch) shall
not be exceeded:

Rolled Cast Wrought Cast
Steel Steel Iron Iron
Tension on, netseetion ._______________ ___ 16,000 16,000 12,000 !______ Lo
Compression on gross section (max). See for-
mulabelow______. . ________ 12,000 12,000 1¢,000 8,000
Tension on extreme fiber | ______ 77777 16,000 16,000 12,000 3,000
Compression on extreme fiber_ .. .. .. . " 16,000 16,000 12,000 10,000
Extreme fiber of pins..____.______JTT77C 25,000 | il ..l
Shear:
Pins and power-driven rivets...__.____.| 10,000 |... ___ | | -
Hand-driven rivets. __..______UITTUIL Tglooo [IIIIIIiinriIrioileeeeeee -
Machine Bolts. . ..._______TZITTITIIIT 7iggp IIIIIIIIInliioiiioesieseeneeses
Rolled steel shapes... ... 27770100 p2lo0 |TIIIIIIIInicIiirzoolooeeee -
Plate girder webs, net section. ... . .. T
Brackets________ . _.0IlITTTT s ! . 2,000
Bearing: i ;

I
i !
Pins and power-driven rivets.__.______ _] e F e mmmecea .
Hand-driven rivets : '
Machine bolts

Compression: L
S e 17.100—57—

R

L

Wrought dron. o 12 'OOQ—GOE

L

Cast dron. e 10 .OOD—GOE

Where L. _length in inches.
R._radius of gyration in inches.
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Every steel or iron structure shall be designed in accord-
ance with this code and with the rules and principles of

standard practice.
All steel or iron shall conform to the standard specifica-

tions of the American Society for Testing Materials in force
October 1, 1914. (Furnished on request.)

Woop CONSTRUCTION

Order 5317.—Unit Stresses.
The following unit stresses (pounds per square inch) shall
not be exceeded:

]‘ Trans-

Tension Compression I‘ varse Shear
I Ex-

With Across With Across treme With
grain grain grain grain fibre grain
White oak_ . aao- 1,200 125 1,100 500 1,500 150
White pine. _ « oo iaea-. 700 50 900 200 1,000 80
Long leaf yellow pine__ .._.____ 1,200 60 1,500 350 1,700 150
Short leafl yellow pine. _____.... 1,000 50 1,100 300 1,400 100
Douglas fir_ _wuooo oo 1,000 50 1,300 325 1,600 110
Norway PN oo wocccemaoao 800 50 1,000 250 1,200 100
Eastern spruce and fir.._____... 800 50 800 200 1,000 80
Hemloek . w oo 600 [________ 900 200 1,100 80

The stress in compression members shall not exceed C ; 1-5—])—} where

C = “compression with grain”
1. = length in inches
D == least width in inches

Note. The above are maximum stresses, suitable for timber which is
free from injuricus defects and of sufficient density.

Defects include decay, knots, shakes, checks, ete. Decay is dangerous
because it tends to spread and because it is difficult to determine ihe ex-
tent to which the timber is weakened. XKnots and cross grain in_the
center half of beams near the bottom edge are especially serious. Deep
checks and ring shakes are of importance when they occur in the middle
half of the height of the beam or when they run diagonally across the
faces; for beams containing such checks, the allowable stress in hori-
zontal shear should be decreased.

The density of the wood is important because the strength of timber
increases with the density; this in turn is in proportion to the per cent
of *summerwood” (i. e. the hard, dark part of the ring), In yellow
pine and Douglas fir the summerwood should form at least 25 per cent
of the total if the above stresses are to be used.

These stresses should be decreased at least 20 per cent for timber ex-
posed to moisture.

For further details on the strength and grading of timbers, see Bul-
letin 108 and other publications of the U. S. Forest Service.
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GENERAL ORDERS ON SAFETY IN CONSTRUCTION

Order 3520.—FElevators.

Every elevator as defined in Order 400-(1) of the Ele-
vator Code issued by the Industrial Commission shall con-
form to all of the requirements of the Elevator Code, ex-
cept that this requirement need not apply to the final com-
pletion of doors and cabs. Where the permanent doors and
cabs are not completed temporary enclosure shall be pro-
vided.

Order 3521.—Riding on Elevators and Derricks.

No contractor or employer shall permit anyone to ride
on derricks or other hoisting apparatus, except elevators
which conform to the Elevator Code issued by the Indus-
trial Commission.

Order 3522.—Hoisting Signals.

Bell, whistle or electric signals shall be provided for plat-
form elevators, concrete hoists, etc., and in all other cases
wherever practicable.

Note., Electric bell (or telephone) signals are the most reliable and
are cheaper to maintain. Hoisting signals should be given by compe-

tent men only., Signals should be locuted so that the man cannot oper-
ate the signal if he is standing on the elevator platform.

Order 3523.—Partition Between Elevators,

If two or more elevators are located in the same shaft,
and one elevator is put into temporary service before the
others are completed, then the elevator in use (together
with its counterweights) shall be separated from the other
elevators by a continuous partition. This partition shall
either be solid or consist of a screen of not less than No. 10
U. S. Standard Gauge wire with not more than one inch
openings.

Order 3524.—Working in Shafts.

Workmen of more than one craft or doing different
classes of work shall not be permitted in a shaftway at the
same time unless a temporary floor protection as described

o
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in Order 3531 is provided between all upper and lower work-

men or groups of workmen.

Note. When men are working in a shaft, all material, etec., on upper
floors should be kept well away from the shaft. See Orders 3504, 3510,
and 3509 which requires a railing around every floor opening,

Order 3525.—~Hoisting in Shaft Prohibited.

When elevator constructors or others are working in an
elevator shaft no other material, tools or any other objects
whatsoever shall be hoisted or lowered in such shafts.

Order 3526.—Protection of Machine Operatives.

Every hoisting engine, air compressor, concrete mixer or
other machine used in construction work, shall be properly
covered over to protect the operatives stationed at the ma-
chine unless the horizontal distance from such machine to
the nearest point where work is being done is at least one-
hailf the vertical height of such point above the machine.

Order 3527.—Hoisting Machines Enclosed.

All hoisting machines, irrespective of the motive power,
shall be housed in to protect the operatives from November
15th to March 15th. This order does not apply to machines
used on a job for not more than three days.

Order 3550.—Inspection of Equipment.

All derricks, elevators, hoists, chains, slings, cables, ropes,
shackles, blocks and all other equipment shall be maintained
in safe condition while in use, and shall be competently in-
spected by the employer or his agent at least once each
month while in use. If such equipment has not been used
for 80 days or more, then careful inspection shall be made
before using.
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STATE ELECTRICAL CODE

Order 1310.—Guarding Live Parts.

(a) Equipment. _

(1) All ungrounded current-carrying parts of equipment
operating at voltages higher than 100 volts to ground, shali
be suitably guarded, if elevated less than 8 feet above floor
or platform, or if exposed to contact above that level.

(b) Conductors. (For wires in Elevator Shafts see E]le-
vator Code Order 420.) (See also Order 1357—e.)

(1) All exposed conductors, not included in (2) (3) and
(4) below, when brought closer to floor or platform than 8
feet, or when exposed to mechanical Injury above that Ievel,
shall be guarded by inclosure in conduit, armored cable or
surface metal raceways.

(2) All conductors in schools, theaters, assembly halls,
hotels, hospitals and public garages shall be guarded by in-
closure in rigid or flexible conduit, armored cable or surface
metal raceways.

(3) Conductors operating at voltages higher than 300
volts to ground shall be guarded by inclosure in conduit, in
all buildings and at a elevations,

(4) Bus-bars and other open bare ungrounded conductors
operating at voltages higher than 100 voits to ground, which
are elevated less than 8 feet above floor or platform, shall
be inclosed by suitable guards.

Order 1313.—Grounding.

(c) Noncurrent-Carryz’ng Metal Parts.

All exposed noncurrent-carrying metgal parts of equipment
operating at voltages above 100 volts to ground shall be
bonded together and permanently and effectively grounded,

Note:r The ground connection should be made to water plping Bystems,

if available, never to gas pipes, Qther large buried metal struciures
and grounded stee] bullding frames may be used where water plpes are

not available.
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Order 1342.—Wiring in Conduit Raceways and Armored’

Cable.
(b) Support of Vertical Conduit Wiring.

(1) Wires in vertical conduit risers shall be supported
within the conduit system in accordance with the following:
No. 14-A. W. G. to 0-A. W. G. inclusive, every 100 feet.

No. 00-A. W. G. to 0000-A. W. G. inclusive, every 80 feet.

Above 0000-A. W, G. to 350,000-C. M. inclusive, every 60
feet. :

Above 350,000-C. M. to 500,000-C. M. inclusive, every 50
feet.

Above 500,000-C. M. to 750,000-C. M. inclusive, every 40

feet.

Above 750,000-C. M. every 35 feet.

(2) Any of the following methods of support shall be
used:

I. Approved clamping devices constructed of or employing
insulating wedges inserted in the ends of conduits.

II. Junction boxes with covers inserted in the conduit system
at the required intervals, in which insulating supports of ap-
proved type are installed and secured in a satisfactory manner
so as to withstand the weight of the wires attached thereto.

III. Junction boxes with covers in which wires are supported
on two or more insulating supports so placed that the conductors
will be deflected at an angle of not less than 90 degrees, and
carriéd a distance of notf less than twice the diameter of the wire
from its vertical position, and where necessary wires are addi-
tionally secured to these insulators by tie wires.

!

Order 1350. General Requirements for Switches.

(h) Guarding Live Parts of Switches. All manual
switches, including service entrance switches, shall have
suitable casings or inclosures of such design as to permit of
operation without opening the inclosure and so that the
operator is at all times protected against danger. Cases
shall be locked, sealed or made inaccessible, to other than
qualified persons, by other suitable methods.

Order 1357.—~Motors and Generators.

(e) Wiring. Where speed-limiting devices or remote-
control switches are electrically operated, the control cir-
cuits by which such devices are actuated shall be adequately
guarded by conduit or otherwise, against mechanical injury.
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(£) Under or Low-Voltage Protection. Where the re-
starting of the motor on restoration of voltage may result

in injury to persons or apparatus, under or low-voltage pro-

tection, which will cause and maintain the interruption of

power to the main circuit upon reduction or failure of volt-

age, shall be supplied. (See also Order 1350—£-2.)
Exception: When the motor and driven machinery are isolated and

accessible to gualified persons only, the provision of a disconrecting
switch eliminates the hazard to persons,

(g) Reverse-Phase Relays for Motors.

(1) Electric freight or passenger elevators, operated by
polyphase alternating current motors, shall be provided with
protective devices (relays) which will brevent starting the
motor if phase rotation is in the wrong direction or if there
is a failure in any phase.

Exeeption: Limit switches Placed in the elevator shaftway in accord-

ance with Order No. 463 of the elevator code will make unnecessary
the installation of reverse phase relays.

Order 1384.—Special Precautions.
(a) Location of Cut-outs, Switches, etc. Cut-outs,
switches and receptacles shall be placed at least four feet

above the floor.
(b) Hatch. Limit Switches. Hatch limit switches of ele-

vators shall be located at least four feet above the lowest
floor level.

THE INDUSTRIAL LIGHTING CODE

Order 2112.—Artificial Light.

When the natural light is less than twice the minimum
permissible intensities of illumination set forth in the fol-
lowing table, artificial light shall be supplied and maintained
in accordance with the table.

Note: The mearsurements of [llumination at the work will be made
with a preperly standuardized portable rhotometer,

|
|
;
1.
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ILLUMINATION INTENSITY AT THE WORK IN
: FOOT-CANDLES

Minimum Intensities Produc-
Room or Space to be [Numinated Permissible of Good tive
Intensities Practice Intensities
(L (2} (3
{nY Roadways and yard thoroughfares__ _ .02 0.0 — 0.80 | ceooicianme-
(b} Storage SPACES. . . oo ioaaoa- 0.25 L T N
ter Stairways, passageways, aisles_ oo _ 0.325 POLTE — 20 e
I

Note: The foot-candle is the lighting effect produced upon an object
Ly 2 lamp of one candle-power at a distance of one foot; at two feet,
tlie effect would be not one-half foot candle, but one-fourth foot-candle;
at three feet,. one-ninth foot candle, ete.

Order 2113. Shading of Lamps for Overhead Lighting.

Lamps suspended at elevations above eye level less than
one quarter their distance from any position at which work
iz performed, shall be shaded in sueh a manner that the in-
tensity of the brightest square inch of visible light source
does not exceed seventy-five candle-power.

Exveption: Lamps suspended at greater elevations than twenty feet
above the {loor, are not subject to this requirement.,

Order 2118.—Maintenance.

Windows and artificial lighting units shall be cleaned at
sufficiently frequent intervals to maintain illumination in
accordance with the standards of these orders. All parts of
the artificial lighting system shall be frequently inspected
and when found defective, replaced or repaired.

GENERAL ORDERS ON FIRE PREVENTION

Urder 60590.

No combustible waste, rubbish or refuse shall be placed,
kept or stored in any air, elevator or stair shaft. in clogets
or dark out-of-the-way places. around electric motors or ma-
chinerv, or against steam pipes, or within 10 feet from any
<tove. boiler or furnace. or in any place where oils are used

B g bl

o &tored,

Order 6060, —0ily Waste.
Oily waste and oily rags, when not in actual use. during
the dav. shall be kept in approved. standard. self-closing
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metal waste cans, set firmly on three-inch legs. One such
waste can shall be installed for every 2,500 square feet of
floor area, on each floor, where oily waste or olly rags are
used. The contents of all such waste cans shall be destroyed,
burned or removed from the building at the close of each

day’s work.

Order 6062.—0il Drip Pans.

Metal drip pans shall be placed under all oil barrels resting
on wooden floors, platforms or supports, and under all ma-
chines using oil, to catch the oil drippings, and oily metal
borings and shavings. The contents of such drip pans shall
be burned or removed from the building each day.

When a printing press or other oil-bearing machine is
placed on a combustible floor, such floor shall be covered

with substantial sheet metal.
All combustible floors and platforms shall be kept free of

oils, oil drippings and oily waste and rags.
Metal oil drip cups shall be placed under all shaft bear-

ings, including elevator machinery, suspended from the

ceilings.



