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L INTRODUCTION

~The first Wisconsin ‘élevator code became effective in 1913. - It w;

tects insurance companies and the city of Milwaukee, and was’ based'-‘
“upon: experience in elevator. accidents and upon the existing practice
“of repntable manufacturers. -The committee’s report was distributed
broadea.st for .eriticism, and a. public hearing was held. The. report
“Was then revised and finally 'adopted by the commission. .. ‘-
After ‘working under this code for four years the deeirablﬁty of g
xeﬁaipn ‘became apparent. -After a.-careful.study of" recent a.ccxdent'
experience and of regulations in other states and cities, a revised code
Was a&opted by the committee and ﬂistribute-d for criticlam. A pubhc*
hea.rmg ‘wag held in Milwa.ukee, a.fter whmh further changes were .

e 10 1918. Slight amendments to orders 423, 424 430 459 4-52 toelanfy'
-the meaning of these orders were all adopted 'F'ebruary 2, 1920 and be-
. came eﬁectlve April 22, 1920. Order 499 wa.s adopted Mamh .23,

eca.me e&ectwe Apnl 24 1920

. of Ba.tety, Aetna- Insura.nce compa.ﬂy
I{ﬁ McA. Keown, engineer, Industrial Commission. ™

The el_evator orders are adopted by t]:ue comnussmn under a i
" These orders




have the force and effect of law, Any interested party may petition

the commission for a hearing on the reasonableness of any of its

orders, .and if the petition be denied, he may appeal to the Circuit

Court. Violation of any order is punishable by a fine of from ten to ;
one hundred dollars per day for each offense. The statutes specifically .ﬁm

. suthorize the charging of fees for elevator inspections, as deseribed in o
. - qrder 418.

+
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ELEVATOR CODE = .

SECTION 1. DEFINITIONS. ‘ . S
Order 400 " An elevator is an elevating. and lowering device, other
than a dumb waliter, provided with a platform and cage which .is lo-

cated in a permanent shaftway and is designed or used te ca.rry per- E
sons or matena.ls. .z '

where (it terminates under a counter top T
‘Note. Orly the foliowing orders apply to dumb-waai"'
423, 433, 497 498. ’

- Order 402. -A mssenger elevator is an elevator used chieﬂy __for-,',,.':."
carrying persons.
Notes L A eombmatmn or -service elevator xs classed
senger eleva;tor B
Order 403 A rreight elevator is an—elevator uSed chieﬂy for ca.rry
ing matemls.

Order 404. A. carriage type elevator iz an e!evator wh:ch 'is sup-
ported by cables a.tta.ched to the platform at four or nore: .points.

pra.ctrca.lly hrmted by order 488, to one-story travel not exceed_ "
mg_ls feet. . =

Order 405, A sidewalk elevator iz an elevator loca.ted -‘bé’low a,side
- walk or-other public thoroughfa,re. and which has no- Ilfting ur__cmm
terwe&ghting mechanism above the upper landing level. '
- Note.” -For special requirements for.sidewalk elevators, and al— C
"80° “for elevators of the same twpe but not loca.ted be-low a side-
wa.lk, See orders 434, 4357 - :

Order 406. A hand “power eleva.tor is an elevator Which is :opera.ted*
- by -hand only and~which has no- power ‘attachment. ~All- vother eleva,-
‘tors are power eleva.tors. See order 434.

; the door
o hssemi-a.utoma;:‘ic ga.te.

"Order 408... A semi- or_half-automatic. ga.te‘is a gate which must
be opened by hand but which closes a.utoma.txcally when the car leaves k
the landmg. See order 407, 7

W e x.l,“':_':'j_’__ ) 7 - . / .




The frave'l‘olf an elevato
the highest landing,

lOl-der 411, New installations, or elevators hereafter Installed, in-

ary 10, 1918, .
_ (2) The shaftway enclosure, guides and machine of an elevator
which is moved to a new location or materia.ll’y extended. .

(3) Any complete part of an existing elevator which is materially
altered or replaced. -

All other elevators ang parts are existihg- installations or heretofore
installed .

SR (1) Every elevator for which the contract was not let before Janu- e

The élevator orders apply to both new and.existing installations yn-
leeg otherwise specified.

_de 4 44?6): a.nd’:ﬁ. hEth er steel } bl - are used \{339-_01‘361‘ 46‘1).* _,‘ T _
{ “The itisura; ) cabies : .
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tor, the Industrial commission will accept inspections by such eity,

provided the conditions of paragraphs (1), (3) and (4) of order 416
are complied with, substituting ‘“city” for “imsuranee company.”

Order 418. Inspection Fees. A charge of two dollars will be made
by the Industrial commission for each inspection of each elevator,
provided such inspection is made more than six months after the in-
stallation of the elevator. No charge-will be made for inSpection at
the time when the elevator is installed.

SECTION 3. SHAFTWAY ENCLOSURES.

Order 420. Passenger Elevators—Fireproof Enclosures. The
shaftway of every passenger elevator hereafter installed shall be com-

. pletely enclosed on all mides with a fireproof enclosure, made either

of wired glass in metal frame, or of solid plaster not less than two
inches thick on metal lath and metal frame, or of brick, concrete or
tile of sufficient thickness to give rigidity, All windows in such en-
closure,. except in outside walls, aha.ll have metal frames, metal sash -
and wired glass, All entrances. and ‘doorways shall be provided with -
fire doors. Such doors and their frames shall be made entirely of

metal, or of not less than two ‘thicknesses ‘of matched- lumber en- Lo

closed ‘with tin. The glass in such - doors, it any,: shall - be" wired
glass. These doors must be self-closing in case of fire. Fire doors.
must not swing on a vertical axis’ except. where the restncted spa,ce
will not permit the use of 2 sliding or rolling door, and except as pro-’
vided in order 431 Every fireproof enclosure shall be extended to the

roof, or shall be cove'red at ‘the top with & fireproof floor. . (See orders .
444-446.)

"Note. If placed in a fireproof stair tower, the elevator need

not have an additional fireproof enclosure. - Such elevators shall’ .

be guarded to a height of six feet above al floors and stairs as’
specifled in order 423 :

. Ordey. 421. Freight mevators—-l'«‘ireproot Enclosure. The shaff-
way of every freight elevator and dumb-waiter hereafter installed in
a building more than two stories-in height (excluding basement) or
where the travel of the elevator car exceeds 30 feef, shall be com-

- pletely enclosed on all sides with a fireproof enclosure as specified in
order 420, except that no enclosure is required in a three-story buﬂd-
ing without’ ‘basement, where the travel of the car does not exceed 30 o

feet, and where the building is either
" (1) used .a8 p warchouse only, or -
(2) of fireproof constructmn and Wlth contents pra.ctrcally m-
combusnble, or

»8). provided with a complete -automatic sprinkler system,

prOﬁded further, that in any three-story building of frame construc- .
tion, with or without basement, the elevator enclosure ahove the base-

ment may be semi-fireproof, instead of fireproof, but the basement
enclosure must be fireproof. A semi-fireproof enclosure consists of

wgod studs with metal lath and plaster on both sides.- Doors and ‘win— Lo

dows shﬁl be the same as req‘uired tor ﬁreproof enclosures. -

a.bévé *Ehe basement.

. Order: 428.. Freight mevamm-—m:umays"euaxded. The sha.f.t—-
,way of every Ire:ght eleva.tor a.nd ﬂumb-waiter, where a- ﬁreproot en

=




closure is not required and is not provided, shall be enclosed with
guards not less than ¢ feet in height above each floor. 1If the guards
are made of wood they must be solid. ‘If the .guards are made of -
wire ‘screen, the wire must be not less than No. 10 gauge, and the
mesh not greater than one inch, measured along the wire from cen-
ter to center of wires at points where they cross.

L -Order 424. Outside Windows Guarded. Al outside windows in
A ’ elevator shafts, up to and including the fourth story, or where the sill
: : ‘18 not more than 15 feet above an adjoining roof, shall be completely
guarded on the outside with either (1) metal bars not less than 1%-
inch in diameter, and not more than ten inches center to center, or
(2) wire screen of wire not less than 14-inch in diameter, with mesh

center of wires at points where they cross. . .

: Bars or grating are also required on the inside of

i : the window Iif the car.is open on -two sides and no car gate is

. 3 " . provided—see order 453, -In such cases the spacing of bars is

- governed by the genersl requirements for shaftway enclosures in.
>, o order 423, ; T T A o~ T

71 U :Note. (b). -Fer counterweight runway guards see order-471.

e s e
-
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Ject back into the car. The beveled surface shall make an angle of
ngt less than 60 degrees with the horizontal. On new installations,
such guards shall be made of smooth metal not less than 1-16 inch in
thickness, with solid backing, or of_smooth concrete,
' Note (a). . For non-sHippery sills, gee order 454, .
. Note (b). For additional toe-guards on sidewalk elevators see
“order 434, L : '

% ) SECTION 4. LANDING DOORS AND-GATES, |
! o o Order 430. Passenger Elevators—Landing Doors.” Al passenger

v

B e T elevators shall be equipped at each landing with doors which shall
f:':’ - entirely flll the opening to tie shaft. All such doors shall be con-
Lo Btructed of solid metal, wired-glass, or ecreen of not less than No.. 10
£ 70 - wire with 1% Inch square mesh, or of Erill work the openings in
T which shall not be more than 1% inches square, or if openings -dn
- . Acreen or grill are other than square Iif the greatest dimensions of

:
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-, . - Bee order 420.) -AN doors shall be equipped with self-acting locks or
‘ -~ - other-appﬁa.nceq,:whiph cannot be- Opeheql from the “outside except
: by means of g key, which key shall be Placed in charge of a respon-

L

sfble -person, - ' ey e BAAL e

Existing wooden doors will _be a.e(;ei)ted. '»but‘if such doors contain

above, _

Lo : ors—=Fanding All ‘freight éleva-
.+, +40rs shall.be equipped at each Ianding-with either : . 0 o

e et o

not greater than 3 inches, measured along the wire from center to

Sbove, 1 OF Bcreen, the opeatigs amust ot be largor than see] - »—vt



. m.iter eannot be. sta.rtiad, nnless all doors a.re o.sed W_ham "ﬁre-
: '421—420)

(1) Doors, as specified above for passenger elevators. Such doors
are accepted only where an operator is stationed on the car. In new
installations, such doors shall be equipped with an approved device
such that the elevator eannot be started unless the door is closed and
locked. When provided with such devices, such doors may swing on
vertical axes. Every electrical interlocking device shall have an
emergency switch on the car, whereby the car may be opefated even
though the doors are open. Such switch shall be placed under glass
and shall be used only in emergency. Or, ,

(2) Vertically-sliding gates. (Solid doors which comply with the
following requirements, may be considered as gates.) At top and
bottom landings the gates shall be full-automatic or semi-automatic:
at other landings they shall be semi-automatic, or may be full-auto-
matic if approved in writing by the Industrial commission. All gates .
shall be not less than 514 feet high, except that gates not less than
31 feet high may be used (a).at top landings, and (b) at other land-
ings where conditions do not permit a 51 foot gate, provided the car
speed does not exceed 75 feet per minute.

- Note. Gates 514 feet high are recommended in gll cases, and .
may be provided even in low stories by having the gate pass by
the floor above. Coliapeible gates are not recommended.

‘Exception. In old installations where there i8 a vertically-
rising trap door at the top floor, and at least 3 feet of headroom
above the trap door when the car is at such fleor, and the trap
door is go located or so guarded that it cannot be used as a pas-
sageway, then a landing gate is no’i; Tequired at such top floor.

" Landing gates at openings in outside walls shall extend down to the
sill where practicable, and in no case shall the bottom rail be more
than six inches above the sill. Othér gates shall have bottom rails
not more than twelve inches above the sill, except in basements where
conditions do not permit. The openings between the slats or bars
shall not be greater than three inches except on side of operating
cable where the opening shall be large enough to permit the opera- -
tion of the cable.

All landing gates must be of sufficient strength to withstand a lat-

- eral pressure of 250 pounds at the center.

Order 482. Power Freight Elevators—Locking Devices. In new -7
instaliations of power freight elevators every landing gate except full- '
automatic gates shall be equipped  with an approved device such that
the gate cannot be opened unless the car ig at the landing. Such de-
vices shall be constructed and located so that they cannot easily be
put out of order, and so that they cannot be reached by hand from

the floor when the gate is closed. Such devmes shall be kept 1n or-
der at a,Il times.

Note, Such demces would have prevented many accidents.
They are recommended for all elevators, both freight and pas-.
senger. For freight elevator gates they can be easily provided
in connectlon with the semi-automatic closing device. . -

Order - 4338, ])umb-waiters—l)oors. Everr electric dumb-waiter
shall be provided with landing doors, so arranged that the. dumb-

Order 434. Sidewalk Elevators. All sidewalk‘ elevator s.ha.rts sha.ll
be covered at the top with. doors, designed and constructed ‘t¢ carry

_a-.#afé load of 250 pounds per’square foot. The doors and frames . . .-



shall have g rough surface and no part thereof shall project above
the sidewalk level, The doors shall open only sufficiently for proper
service, and when open must form a suitable guard for the opening, or
other guards must be provided. All power sidewalk elevators shall be
cquipped with a device to prevent their operation until the doors are
open. The doors must be closed when the elevator iz not in actual
use. ~ . i
A beveled toe-guard shall be provided under the edge of the side-
walk, and under other projections if any, as required by ordér 425.

- If the elevator platform rises ahove the sidewalk, similar toe-guards

shall be provided under the platform on all expoged sides, ,
Sidewalk elevators which travel only one story are subject to the

following orders only: 425, 434, 477, 498. Sidewalk elevators which

travel more than one story are subject to all the elevator orders.,

- Order 435. Elevators of the Sidewalk Type. Elevators of the side-
walk type, located within a building, and travelling lesg than one

| . story, shall be equipped with tpe-guards as specified in order 425; the

.shall ‘be provided if required - ..

- Elevators of the sidewalk type, located within a-building, and trav-

. elling one story or more, shall comply with all the elevator orders,

SECTION 5. "PITS AND PENTHOUSES.

Order 440. Depth, of Pit, and Overtravel, For new installations,
the depth of pit ard the overtravel shall be not less than the follow-
ip'g: . . . : - L . - ’

Pow’er‘Eleva.tbrs: Spéed - _ . Pit _~ -+ travel

Not over 50 feet per minute .....,. .. . .. “w..2 feet " 2 feet
Over 50 but not over 150 feet per minute. ., .. 3 feet 4 feet
Over 150 but not over 350 feet per minute. ..., 4 feet 5 feet
Over 350 feet per minute ........... ... ... 4 feet 6 feet

Handpower elevators ........ [ -1 foot - - 3 foot

‘should consult ‘the elevator manufacturer on this point. =
Order 441. Construction of Pits Hereafter Tustalled. The pit shall

be equal in area to the shaftway. 'The walls ang floor shall be con-

. 8tructed of incombustible material forming a tight énclosiite of auf.

ficient strength to stop the car or counterweight in .ease it drops,.

Pipes with. sprinkler hoade: bt - okd:
may remain unlesg €aITYing steam

With pressure ex.

- ."ceeding 15 pounds, and wires may remain if placed in ¢ondgpit Ele-
- Vator shaftways and Pits shall not be used a8 passageways.. .. .

8 . S S
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Order 443. Bumpers. All passenger and power freight elevators’
hereafter installed shall be provided with spring, rubber or oil bump-

‘ers or other approved type of bumpers, which must rest on a substan-

tial foundation in the pit under the car., The car must be so con-
structed as to withstand the impact of the bumpers.

Exception. Oil bumpers may be attached to the bottom of the
car it securely faste-ned but it is preferable to install them in the
pit,

The bumpers shall be such that they will absorb, within the limits
of their moving parts, all the energy of the car loaded to full capacity
descénding at full normal speed.

Order 444. Penthouse—Where Required. Above every elevator
hereafter installed, there shall be a penthouse or working space with
at least six feet average headroom above the screen or fioor required
by orders 446—447; except that where a new elevator is installed in an
existing building, or in a new building where the elevator terminates
“below an occupied fioor, provided- the overhead machinery consists
oniy of sheaves and governor, such penthouse may be omitted and
the headroom may be decreased ir approved in wmtmg by the Indus-

~trial comrmssion.

Order 445 Petrthouse Construction. Every penthouse in a. fire-
proof building shall be made of incombustible material throughout
Every penthoube in a non-fireproof building shall be made of incom-
bustible material, or of frame construction covered on the outside
with incombustible material. In new installations the entrance to the
penthouse, or the floor under the sheaves, must be located outside of
the sha,rtwa.y, dnd the access to same must be made safe and easy.

Order 446. Floor Under Overhead Machinery. There shall be a
floor immediately under the machmery and sheaves, if any, at the
top of.the shaftway of every power “elevator. If the elevator ma-

chine is placed -at the top of the shaftway, such floor shall cover the
entire shaftway, shall be of fireproof or mill construction (except that

‘eteel beams need not be fireproofed), and shall be built and supported

for a safe load of not less than 300 pounds at the center.
- Noté. -For stréngth of Deams, etc., under machinery and
s‘b;eaves,.see order 47 1.

Order‘ 447, Floor or Screen Under Sheaves. If the overhead ma-
chinery consists onily of sheaves and governor, then the floor below,
if of wood, shall be scolid and at least 214 inches thick, or at least %-
inch thick if supported by joists every 16 inches; if of metal, shall
have no openings greater than one inch. It shall be built and sup-
ported to carry a safe load of not less than 300 pounds at the center.
It shall fill the shaftway if the area of the shaftway does not exceed
B0 square feet and if the average headroom above such floor is at
least b feet; otherwise such floor need extend only 2 feet outside of all
sheaves and machinery which should be reached for oiling and in-
epection; in such cases there shall be a 6-inch toe-board at the edge

-of the ﬂoor, a,n_d where the space between the floor and the wall of
- _‘the ‘ nha.ft' 'exceeds '

‘27'_inches, a handrail shall be provided 30 inches

s

xS Eﬁlis order shall a.lsmagply to the seconda.ry shea.ves E
of- t'-a.ction elevators. ST
This order shall also apply to ha:nd power eleva.tors havmg no

. screen over the car, excepting old imstallations where there is not

room for such floor.
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. .~ except as follows:

than one inch wide. If wire mesh is used, the wire shall be not less
than No. 10, inches Bquare, or ifr
other than Square, and if the ‘Breatest dimensions of openings are
more than 18 iné '

Note. On passenger cars where the openings in the grill work

are larger than Specified ahove, a Screen may be gtretched around
the outside of the ear. . :

L)

In new installations the sides of the car shajl be constructed of solid

Panels to a height or ‘Dot less than 314 feet; where counterweights
run there must be g solid
car enclosure shall be
‘may be made of wood. . :
In both oMl and pew S the roof of the car shall be con-

than 20 by 30 inches Where possible, and not less thap 12 by 24 inches

. in any case, s#hall be go constructed that it.can ‘be readily removed by

g pass'enger elevators run in ﬁhé Same aha.ftway, doors shall_be provided

to endble persons to pass from ome elevator to the other. SBuch doors
shall be locked and the key kept in Possession of the operator.,

- No glass shal] be used in. &ny passenger car, €xcept to cover cer-
tificates, annunciators and lamps. Mirrors are strietly forbidden.

A metal handraii one inch in diameter and not less than three feet

7
1)

o
@
®
g
o
3
o
o
o

. (1) For new » the enclosure ghal be at least 7 feet
high In front of the counterweight runway, if the counterweights
are less than 3 inches from such enclosure, = .
.~ (2) For hand Dower carriage hoistg .
. ‘two storiea (including both ol and new tions) the enclos-
ure shall ‘be at least 334 feet high, except in front of the ‘counter-

car shall be completely covered at the top,

“Every freight elevator

Lo . T -
: - N

A portion of such roof measuring not less -

travelling not more than -
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(1) On a freight elevator travelling only one story, no cover
is required if the shaftway above the lowest story is completely
enclosed and the gate is full-automatic and extends down to the
floor.

(2) On a freight elevator having a platform 10 feet or more
in length, open at one end only (except at the lowest'landing),
and travelling not more than two stories, but not more than 30
feet, a cover is required over only half of the car next to the open

. end.

(3) No cover is required for a hand power eleva.tor where the
bottom rail of each gate rests on the floor. In such case a floor

" .or screen must be provided under the sheaves—see order 447.

Every such cover.shall be built and supported to carry a safe load
of not less than 300 pounds at any point, and shall either be solid_or
be made of wire screen of not less than NWo. 10 wire and with mesh
not greater than one inch, and shall either be solid or be made of
wire screen of not less than No. 10 'wire and with mesh not greater
than 1 inch, measured along the wire Irom center to center of wires
at points where they cross.

Every cover shall have « hinged sact.ion facing sach entrance unless
such entrance occurs only at the- 1owest landlng, or unless there is &
car gate on such side. Such section. ‘shall be at least 12 inches wide,
shall. extend the full width of the entrance, and shall be constructed
g0 it will rise if it meets an obstruction 4s the car descends. ‘If heavy,
it sha.ll be counterweighied so as {o rise easily. :

Order 453, Freigflt Elevator—Car Gate. If a frelght elevator car
has more than one entrance, and the floor levels at such entrances are
not the same, then the entrance or entra.nces farthest from the oper-
ator’s position shall be equipped.with a car g-a.te If the fioor levels
are the same, such car gate shall be provided unless the shaftway en-
closure, at the entrance or entrances farthest from-the operator’s po-
sition, is nowhere farther than five inches from the car platform. All
car gates shall Tun in guides, shall extend to the floor and be at least
6 feet high, and shall contain no openings greater than 3 inches. All
car gates hereafter -installed shall either be semi-automatic or be
equipped with an approved “device such that the elevator cannot be
started unless the gate is closed. -

Order 454. Eotrance Sills, = All sills to entrances of eleva.tor cars
and shaftways must have a non-sli'ppery surface.

Order 455. Light. Ample I.xg'ht ghall be prov1ded :Eor all elevator
cars and la.ndmg.

Note. On passenger elevators the threshold of the car and the
landings should be well lighted to prevent persons from stumbhng
if the car does not stop level with the floor.

Order 456. Operation of Passenger ‘Elevator Car. Every pa.ssen-
ger elevator, except automatic push- -button elevators, must have a
competent operator stationed on the car. The operating lever, wheel ,
or switch must not be operated by any other person.

The landing doors must not be opened wuntil the ecar. reaches -}:he" e

!anding- a.nd must be_ clqsed a.nd iocked betore_the ca.riea.ves ‘tha 3 T

-

SEC’I‘ION 7. CABIII‘E AND OO'UNTERWEIGHTS.

-Order 460. Factor of Safety for Cables. The factor of safety for
all .hoisting and counterweight cables, based on the cable manufac-

‘turer’s schedule, shall be not less than 8 for passenger elevators; 7 for




freight elevators whose Speed exceeds 75 feet per minute; 6 for freight
- elevators whose speed does not exceed 75 feet per minute, and for
dumb-waiters,

TABLE OF SAFE LOADS FOR CABLES

Note: In det;ermining_ the load on the hoisting cables, where no car counterweight is
provided, the weight ot the car must be added to the live load or capacity.

: ) ‘ ’ Factor of §a fety
P - ' Dismeter '8 7 6
inches (Passenger) (Freight, (Preight,
4 over 75 ft. not over 75 ft.
 per min.) per min.)
8/8 600 685 500
/16 gz 830 965
1/2 1. e 1115 © 1300
8/16 R 1345 " 1565
5/8 C - 1500 1715 . 2000
8/4 D n, - 215 2830
; _ 7/8 2950 3370 3980
i S 1 625 \41510 4830
b . 3/8 " 1200 1870 1600
" 7/16 s |, 180 2170
1/2 2100 2400 2800 .
g ' . (Casv 9/16 2500 2860 3330
P " 8teel) - 58 3125 3570 4170
' 7O 4275 5000 5830
i ' /- 5750 6570 - 16m
) 1 . 7500 8570 10000
R T e T . ' 7 T d
a .. Order 461. Sign Where Steel Cables Used. In new instaHations
ST Where steel cables are used, the elevator fnanufacturer shall place a

metal gign in a conspicuous place in the car, reading as follows:

STEFL CABLES MUST BE USED FOR THIS ELEVATOR

T - In old Installations where steel cables are used, the above notation
shall appear on the inspection certificate.

. Order 462, Standard for Cable Inspection. Cables are considered
i . unsafe and' shall be condemned when through broken wires, wear,
: i rust, undue strain, or other. deterioration, the strength of the cables
S has decreased .25 per ceot. - .l L., Lo C -
discovered,

Scovered, the cables should:be : wate
be ’Irmuaﬁt-lji Tubricated ¥4t a@ds ‘Mmuch to their durability,

S L Onder 468, Hoisting Cables, Number Required. Every elevator
. Wwhich. requires hoisting cables shall have not less than two hoisting

refully watched. Cables should. "
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cables, excei:;t that on old ihsmllations a single hoisting cable will be
bermitted if the factor of safety is not less than 10.

Order 464. Drums and Sheaves, Minimum Size. The diameter of

N +drums and_sheaves for power elevators hereafter installed shall be not
* less than the following: '
[ SEREUR S Diameter of : Diameter of drums
H : cables, inches ‘ and sheaves, inches,
t 3% 20
7/16 20
1% 20
9/16 22
b % 24
A 30
% . 36
i : 40.

'Note. . A larger diameter than the above minimum is strongly
. - recommended.

Order 465. Turns Required on Drum. In new installations of drum
type elevators, the hoisting and c unterweight cables shall have at
- least one and one-half turns on the drum when the car is at the bot-
tom and top landings respectively. - i
Order- 466. Cables, Fastenings at Terminals. Where practicable,
on elevators hereafter installed, each hoisting and counterweight cable
- shall be independently fastened at its terminal to the crosshead of the
_ car frame or counterweight frame, respectively. ' :
C Where adjustable draw bars or equalizers are used, the manufac-
- turer’s standard construction of such draw bars and equalizers for the
given condition of installation and type of apparatus shall be submit- o
ted to the Industrial commission for approval and only such approved
construction shall be used in similar cases. :
In ‘no case, however, on elevators hereafter installed shall more
than one cable be fastened into the same clevise except on car coun-
terweights,

Order 467. Drum and@ Car Counterweights. All electric passenger -
elevators hereafter installed where the lifting cables wind around a
-drum and where the speed exceeds 150 feet per minute shall - be
equipped with car counterweights suspended from separate cables.

- ) All drum type passenger and freight elevators hereafter instalied,
. shall be equipped with drum counterweights. '
¥ Note. The equipment of elevators with proper counterweights

is very essential to safety and it is recommended that on elevators
heretofore installed, the above standards be followed where pos-
sible. : .

|y

Order 468. Counterweights, Cables Required. Each set of coun-

o , terweights on freight elevators hereafter installed, the weight of -
N [N which exceeds 1,000 pounds, or the travel of which exceeds 25 feet, or
A g ~ the speed of which exceeds 60 feet per minute, shall have not less
s - than two cables. Each set of counterweights on all passenger eleva-

; tors hereafter installed shall have not less than two cables, - .. ... --

‘Order. 469, .- Cables Protected. - Where ‘cables of one ‘aet of *sonns
terweights pass ‘through or by another set- of counterweights, they =
shall be provided with a suitable covering to prevent chafing or-wear-
ing. . : o
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Order 470. Counterweights Bolted. In each set of counterweights
on all power elevators hereafter installed, unless contained 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 holes in all of the weights, tightly
. bolting them together. Counterweights on .hand power elevators shall
: be bolted together with not less than two bolts. Counterweights of
; - elevators heretofore installed shall be bolted or strapped together to
keep the fndividual weights in position.

Order 471. Counterweight Runways Guarded. Where counter-
welght runways are located in the elevator shaft way, the outside
(8ide away from the elevator) shall be entirely enclosed with a solid
: - guard. The inside shall be entirely enclosed with a solid guard from
: a point 12 inches above the bottom of the pit to a point § feet above
the hottom of the pit, except for
(1) hand power elevators: .

[, - (2) existing power elevators where there i3 not room for such
Zuards; ‘

i .

sating chains connected to the bottom of the counterweight.

oAt e
coL et

‘Where counterweight runways are located outside the -elevator
shaftway, they shall Le entirely enclosed on all gides with a solid
guard.

Note. Guards should be made ©of metal not less than 1¢ guage.
See also the following order,

. Order 472, - Counterweight Stops. In every hand power elevator
s - which does not have a limit stop at the top, a solid footing shall be

R TPy

RN
)

inches above the highest landing.

'E:"‘ In every power elevator hereafter installed, an I-beam or other ob-
- struetion shall be strongly secured at the upper limit of travel of the
counterweights so that the counterweights cannot be drawn out of
the runway. Such obstruction shall be so arranged that the counter-

» Wweights will be stopped squarely, without twisting. The counter-
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SECTION .8. LOAPDS AND STRESSES.

. : Order 475. Capacity of Passenger Elevators. Every passenger
i elevator hereafter installed shall be designed for a live load of not 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 live load
may, if approved by the Industrial commission, be reduced to 30
‘pounds per square foot, but ‘not less than 1,200 pounds. .

a e

1éss than orie inch long, stating the live load for which the elevator
- was designed, shall be placed in.a <conspicuous position or the car of
every elevator, ' '

“ecept cables) and all supporting members, hereafter installed, shall be

(3) elevators whose counterweights are equipped with compen-

provided on which the counterweight will rest when the car is 6 -

" Onder 476, Capacity Plates. A metal plate with raised ictters nof

Order 477. Stresses. Every elevator and every part thereof (ex- .

esaun

LT



‘designed and constructed to carry the stationary loads plus 134 times
the moving loads, using the safe working stresses specified in the state
building code. -

: For cable stresses_ see order 460.
. ... SECTION 9. GUIDE RAILS.
IO . Order 480. Every power freight elevator whose speed exceeds 150

R feet per minute, and every passenger elevator, hereafter installed,
- shall have wrought iron or steel guide rails for car and counter-
welghis, "Where wrought iron or steel guide rails are not required,
guide rails made of hardwood,. or a combination of wood and steel
.8ecurely bolted together, may be used. All guide raila must be made
of sufficient strength, must rest on a proper foundation, and must be
securely supported so that they will not spread. '

SECTION 10. MACHINES AND SAFETY DEVICES.

For size of sheaves and-drums sée order 464. R
For mechanical and electrical safeguards see orders 1-19 and
1110-1220, reprinted at end of this bulletin.

~ Order 483. Prohibited Types. Belt- . or chain-driven machines
shall not be used for passenger elevators hereafter installed.

Hand rope control shall not be used for passenger elevators here-
after installed, except hydraulic passenger elevators on pressure not
exceeding 60 pounds.

C S Order 484. Power Attachments to Hand Power Elevators. Power

~ attachments must not be applied to hand power elevators unless glI
requirements for power elevators are complied with,

. : Note. Application and plans must be submitted—see order 415.

Order 485. Slack Cable Device. A slack cable device which will
automatically shut off the power: and stop the machine, if the cables
slacken or break, shall be provided on all power eleva.torg where the
cables wing around a drum; except belt-driven Ifreight elevators here-
tofore installed where the machine is in good condition and where
such device cannot be provided without rebuilding the machine.

-

Order 486. Automatic Limit Stops. Automatic stops ‘which wilt
, ] stop the car at the highest and lowest.landings, independently of the
4 . operating device, shall be provided for every power elevator except
direct lift plunger elevators with hand rope control and speed not ex-

ceeding 75 feet per minute at two-thirds capacity. :

. ‘Order 487. Plungers. The plunger of every plunger elevator shall
be provided with a ring, or shall be fluted, to prevent its leaving the
cylinder. Cast iron plungers shall not be used tor elevators which -
travel more than 30 feet.

- Order 488. Catching Device and Speed Governor. An automatic
device which will cateh and stop the car if it drops, -shall be attached
- to every elevator except, & = - o oo 5 |
. wa(1) Direct lift-plunger elevaters, and, . . LT e ,
- 7 A2y Carriage-type elovitors which travel not more than 18 feet -
. and’in no case more than one story, provided the.cables and. their -
' fastenings shall have a factor of safety not less than 10,

A. speed -governor shall be connected to the catching device of every
power_elevator which travels more than one story or more than 18
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except where landin, L . :
“iw.o- from the shaftway, or the opening of which immediately stops the car.
* : ~-.Such chaing shall be at -least five feet. long, not more than five
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feet. The governor shall be set to operate at 40 per cent excess
speed, but need not be set at a lower speed than 150 feet per minute,
and shall not be set at a higher speed than 700 feet per minute.

In all new Installations of catching devices to which speed gover-
nors are attached, the dogs or clamps of the catching device shall be
attached to the under side of the car platform. -

Every type of catching device shall be subjected to an actual drop
test' made at the risk and expense of the manufacturer and under the
direction of the Industrial commission; and complete plans and speci-
fications of such device shall be submitted to the commission for ap-
proval. The test load shall be equal to two-thirds of the capacity.
The catching device must stop and hold the elevator car within a drop
of ten feet. No catching device shall be used which has not been so
approved, .

In every mnew installation, the speed governor and catching device
must be put to a running test with full load on platform,

.. Note., The speed governor is the only equipment which will
operate the safety device when the car attains excessive speed
from broken machinery or other cause. Safety devices without
speed governors operate only when the cable breaks.

Purchasers of safety devices should make sure that the type
of device has been properly tested and approved by the Industrial
commisgion. .

Order 489. Governor Cables. Wire governor cables shall be used
on all elevators whose travel exceeds 75 feet, or whose speed exceeds
150 feet per minute, except where a type of catching device is used
which does not require a continuous pull to fully set the same. Hemp

rope with wire center may be used in place of wire cables, if ap-

proved by the Industirial commission,. )
Note. On elevators equipped-with wire governor cables, the
governor should be specially constructed so as to grip the cable
and thrgw in the safety cluteh.

Order 490. Hand Rope Locks. Every power freight elevator with
hand rope_control shall be provided with a lock on the car so ar-
Tanged that the hand repe can be locked -at each landing to prevent
the operation of the car by persons on other floors.

Order 491. 7Sheave and Idler Guards. The hand rope shall be

. equipped with- a guard, to prevent injury, at the point where the

sheaves lead the rope from the shaftway to the machine. All sheaves
and idlers under which are led hoisting or counterweight cables, shall
be provided with proper guards to prevent the cables leaving the
sheave or idler if the cables become slack. Every idler sheave around
which is led an operating rope or governor rope shall be provided
with a proper guard to prevent the rope leaving the sheave.

Order 492. Ccntering Rope. Every hand rope controlled elevator,
except hydraulic elevators, shall be provided with a centering rope.

Order 493. Wan;ing Chains. Warﬁ'mg chains shall be hupg from
the platform, in front of all entrances, on all power freight elevators

ing-doors are provided which can be opened only

inches apart, made of not less than No. 10 wire with long links,
Note. ¥or bumpers see order 443. . ..

"+ ... Order 484. Electric Brake and Circuit: Breakers. ‘Every electric

‘freight elevator hereafter ‘installed whose speed exceeds 75 feet per




- of all ¥he’aid. elévators st be stopped by cloding the

U |

minute, and every electric passenger elevator hereafter installed, shall
be equipped with:
- 1. An electric brake.

2. An overload circuit breaker or an enclosed fuse. If a circuit
breaker is provided for this purpose it must be outside of and in ad-
dition to the elevator control equipment.

-Note. A circuit breaker which can be reset from the elevator
car is recommended. See order 1220.

3. A no-voltage circuit breaker. This may be provided as a part of
the control equipment.

Note. On all hand rope, lever, or wheel control elevators, a
positive no-voltage release feature is recommended, consisting of
“a device to require the centering of the hand rope before the
circuit breaker can be reclosed. This may be accomplishéd by

- the addition of a relay interlocked with the control apparatus.

4-Amn eﬁlergency switch in ‘the-,ca.r by which the car may be stopped.

Order 495. Limit Switches: Reverse Phase Relay. Every electric
freight elevator hereafter installed, whose speed. exceeds 75 feet per
minute, and every electric passenger elevator hereafter installed, shall
be equipped with limit switches placed in the shaftway and arranged
to shut off the motor, apply the brake, and gradually stop the car, if
the car passes the highest or lowest landing,

Every electric elevator driven by polyphase alternating current,
whether heretofore or hereafter installed, shall be protected against
damage due to phase reversal by ‘either -

(1) Limit switches as above specified, arranged to cut all wires, or
all except one, and so connected tha® after the car overtravels, it can-
not be moved unﬁl‘_j:.he, phase reversal is corrected; or

{2) An approved reverse phase relay.

Note. A reverse phase rely designed for protection against
single phasing, as well as phase reversal, is strongly recom-
mended. This is also desirable Jor fire prevention.

Order 498. Switches and Wiring. Switches and fuses shall be
placed in metal cabinets near the machine. If wires carrying cur-
rent for light or power for the operation of the elevator are rum in-

side the shaftway, theynr_nizst be in conduit. : .

Note. - Other wires are not permitted in the shaftway—see or-
der 442, ) ) : ,

Order 497. Signal System. Every elevator and every power dumb-
waiter shall be equipped with a signal system or warning bell, 'so ar-
ranged that it can.-be safely and conveniently operated. o .

Order 498. -I*]leifatbl's—Kentw Clean. All elevafors and other me-

chanical dévices used for similar purposes must be_kept in 800d re-

pair, and clean and free from excessive grease and dirt.. .
) Aoa ,

0rde£~,.499. _Recabhng Hydraulic Elevators.’ Where,moré ;-.tha:,n_one

.+ yertical hydraulic cvlinder js placed in the same hatchway, or.where -«
T _:.he‘; ot ~

horizontal cylinders are plaged In duplex. or triplex,

supply valve before recabling any-one of the elevators,
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EXTRACTS FROM GENERAL SAFETY ORDERS AND ELEC-
TRICAL SAFETY ORDERS..

- The following extracts from the commission’s general orders on
safety and electrical safety code are reprinted here for the conven-
ience of manufacturers and the public. The safety orders are printed
in full in separate pamphlets, which will be sent on request; and all
such orders apply to elevators as well as other machinery. The fol-

~ lowing extracts cover those features which occur most often in ele-
" vator-installations. ’

The term “guarded” when used in these orders shall mean so cov-
ered, fenced or enclosed that a person in the course of his einploy-
ment is not liable to come in contact with the point of danger and be
Injured. -

‘The term *“exposed to contact” when used in these orders shall
mean that the location of a thing is such that a person, while in the
course of his employment, is liable to come into contact w1th it and
be injured,

"Order 1. Belts—Guards. All belts, ropes or chains driving ma- -

chinery or shafting, and all secondary belts, ropes or chains; in short,
all belts, ropes or chains expoesed to contact, except belts which are so
small or those which move so slowly that there is no possibility of
danger, must be guarded.

In all cases the point where the belt, rope or chain runs on to the

pulley, sheave or sprocket, must be guarded.

All horizontal belts, ropes or chains driving machinery or shafting,
seven feet or less from the floor, Where exposed to contact, must be
gua.rded

"Order 2. Pulley—Guards. All pulleys over 18 inches in diam-
eter, which are exposed to contact, must be guarded.

Order 5. Pulleys near Sha.ft Hanger. Pulleys must be 80 pla,ced as
to allow the width of the belt between two pulleys, or between the
pulley and the shaft hanger, or a hook must be provided, or a guard
placed adjacent to the pulley to prevent the belt from leavihg the
pulley

Order 6. Clutches. All clutches must be guarded.

- Order 11. Gears. All gears, where exposed to coniact, must be
entirely enclosed or equipped with a flange guard which must enclose
the teeth of the gears. All arm or spoke gears and all web gears with
holes in the web, which are over 18 inches in diameter, where ex-
posed to contact, must be entzrdy enclosed.

- Ordm- 17.  Set Screws. All set strews on moving part where ex-~ .
'posed to contact. must be countersink or protected by a salid .collar,
" or a headless set screw must be used. No: pa.rt of the set screw;‘must .

project above the’ surface, < . .

Order 19. Sprockets. Al sproékets exposed to contact, must be




- be made to water Plping systems if

.- 8ystems is the inimum size of an individual ground wire.

Order 1110. Noncurrent Carrying Metal Parts.. All exposed non-
current-carrying meta) parts of electrical equipment, control

tective devices operated at over 150 volts to ground shall be perma-

Order 1112, Instrument TFransformer Secondaries. Instrument
transformer secondaries, unless installed to comply with primary cir-
cuit requirements, must be permanently and eﬂg_ctively grounded.

Order 1118. .Grounding Methods. The ground connection should

‘availabie, never tg gas8 pipes.
Other large buried metal structures ang grounded steel building

frames may be used when water pipes are not avallable, -

Order 1114. Fuses and Cut-Outs in Ground Conductors. No fuses
or automatic cut-outs shall- be inserted in ground conductors or

grounded conductors in such a way as to defeat the purposes of these
rules, . ; C a

Order 1115, Construction of Ground Conductors. The ground con-
ductor shall have adequate mechanical protection and be of metal

which will’ not corrode excessively. It should be continuous and of

otherwise within reach- of public should have insulating covering -
equal to that required for circuit conductors. .

For stations and utilization No, 6 copper wire is the minimum indi-
vidual ground eonnection permissible but additional smaller wiregs may
be used for this burpose, provided that they are in no case smaller

ner smalier than No. 10 copper. A No.

Connection between frames of equipment ang grounded conductois
of a circuif shall not be made except through the earth or a metallie
buried piping system. : ‘ -

Spaces Where Electrical Equipment is Located. .
Order 1200. Rooms and Spaces. The rooms or spaces in -which

_electrical equipment or conductors are ingfalled, shall not be used for.
© . the storage of ndterial: or. for manufacturing prodesses causing hag-.. -

“ards other thar those incidént to- thé\siippl_ying -or:utilizing of e’lgct_i-i"-f ' :
‘- cal enérgy unless gi] current-carrying parts-are so guarded 2s not to

be exposed-to contact while they are alive, Indoor stations shall be
dry and well ventilated and free from inflammable gas_and fiyings.
* x = - o . B _ : -
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Order 1201. Illumination and Extension Cords. Wherever em-
ployees are required to work about exposed live parts of electrical
equipment, good artificial illumination from duplicate sources shall be
supplied. Arrangements must be made to permit the use of 4ll nec-
essary extension cords and the replacing and control of lamps with-
cut coming into dangerous proximity to live electrical equipment.
Portable conductors must be connected to fixed wiring through plugs
that disconnect all poles by one operation.

Order 1202. Guards and Warning Signs. Adequate fences, parti-
tions, locks, and signs shall be provided and maintained to prevent
unauthorized persons from entering rooms and spaces where they
might otherwise come in contact with live or moving parts of electri-
cal equipment, or interfere with the operation of station or utiliza-

~ tion equipment, * * = : :

Exposed Current-Carrying Parts.

L. Order 1210. Parts Not on Switchboards. Current-carrying parts
P, except on switchboards must be guarded unless isolated by the fol- .
lowing elevations: -

N * = * * * =

Cur - 4 _
g ! i

Order 1213. Working Spaces When Guards Are Removed. Equip-
ment with live parts ordinarily guarded, that must occasionally be op-
erated by an authorized person with guards removed, shall be pro-
vided with sufficient working spaces to permit the following horizontal
clearances to be maintained between the operator’s body and the live

parts:

100 t0 750 VOIS ...ovvununenn e, 8 feet
&

o

I

rp; -vr'xaw;.fh,«--tm;um‘
L . PR

150 to 750 volts ...... et e e e e ... P one foot
* *

Order 1214, Switchpoard Arrangement. Switchboards shall be
suitably arranged and placed, having points of control readily access-
ible, and instruments, relays, etc., suitably located for reading or ad-

. justment. The number of bare parts of different potentials shall be
reduced to a minimum and effectively separated. Barriers are rec-
ommended for voltages in excess of 750.

Order 1215, Switchboards Fuses and Exposed Parts. Fﬁses shouild
be 80 placed as to permit ready replacement. * = = )

Sk

Order 1218, Switches. Suitable switches eapable of manual oper-
ation and accessible to authorized persons shall be installed-on all
leads to equipment or supply lines except grounded conductors, in-
strument transformers ' or within manholes or transformer vaults.
These switches shall be so arranged or marked as to identify the cir-
cuit or equipment controlled, so installed as to minimize the danger
of accidental operation, marked with capacity and voltage safely
-handled, and where .necessary to -safe operation’ must be capable of
being tagged and blocked. Except where operating as disconnectors
and so marked, they shall be capable of operation under overload.

. ‘Where practicable the blades of knife switches should be dead ‘when

Ty T m e
- f N

.. SUCh Bwitches are open. . . B o

" Onder 1220. ¥usible Cat-Outs. Fusible cut-outs on ciretits above
150 volts to ground shall be so arranged that fuses are either inaceess-
Lle until disconnected, equipped with suitable disconnecting switches, .

. Or can be handled conveniently with insulating devices,




INDEX

By Order Numbers.

- Apptroval of plans, 413,

Bumpers, 443.

Cable inspection, sta,nda.rd for, 462,
Cables and counterweights; 460—472
Cables, factor of safety, 460.

Ca.bles fastenings at terminals, 466.
Cables for governor, 489.

Cables, hoisting, number required, 463.
Cables protected, 469.

Capacity of passenger elevators, 475.
Capaclty plates, 476.

Car doors, passenger, 451.

Car ‘enclosures, treight. 452,

Car enclosures, passenger. 450.

Car gates, freight,

Carriage tipe elevator 404. -

‘Cars, 4504586,

Catching device gnd speed governor 488
LCentering rope, 492.

Certificate of inspection, 416.

Circuit breakers and fuses, 494 496,
Cleanliness, 498.

Counterweights bolted 470,
Counterweights, cables requn'ed 468.
Counterweights required,

Counterweight runways gua.rded 471-472.
Counterweight stops, 472,

Definitions, 400—411.

. Doors or gates at la.ndmgs, 439—433

'S Or gates an cars, 4b1, 453,
Draw bars, 466.
Drum, cable turns required, 455.

. Drums and sheaves, minimum size, 464

Dumb-waiter, 401.

. .Electrical hazards, guardmg of, p. 19,
. -Electrical brakes, 494.

Emergency switch, 494, -
Enclosure of cars, - 450, 452.

- Enclosure of shatt ways, 420- 425
-Equalizers, 466

Fireproof enclosures, 420—423.
Floor or screen under sheaves, #47,
Floor under overhead ma.chinery, 446,

- Freight elevator defined, 403,

‘Full sutomatie gate deﬁ.ned 407,

-Fuses, 494 496.
" Gates and doors at landmgs, 430—433

Governor, 4£88. '

"Covernor cables. 489, . . =

Grounding, p. 19.

- Guarding of belts, -gears, set- screwa. etc., p. 18.

L4, Guarding -of . electrical hazards, p.

< 7 Guarding of’ sheaves, 491
Guide rnils 480




Insurance company inspections, 416, -

Landing doors and gates, 430-433. Lt .
Light, 455, .
Limit stops,.488. '

Limit switches, 495.

Loads and stresses, 475-477.

Locking device for landing gates, 432.

Machine and safety devices, 483-498.
Machines, prohibited types, 433,

New Installation defined, 411.
No-voltage circuit breaker, 494, -

Operating cable, see hand rope.

Operation of passenger elevator cars, 456.
Outside windows guarded, 424, .
Overload circuit breakers and fuses, 494, 496. "1
Overtravel, 440. - .

Passenger elevator defined, 402.

Penthouse construction, 445, . , )
Penthouse, floor or screen under, 446, 447. )
Penthouses, where required, 444, :

Phase reversal relay, 495, -
Pipes not permitted in shaftway, 442, .

Pits and penthouses, 440-447. . -
Plungers, 437. -
Projecting floors, 425. : . :

Rgverse phé.se relay, 495,

Screen over car, 452,

Screen under sheaves, 447,
Semi-automatic gate defined, 408.
Shaftway enclosures, 420—495,
Sheaves and drums, minimum size, 464. !
Sheaves, guards for, 491,

Sidewalk elevator, defined, 405,

Sidewalk elevators, special requirements, 434-435. -
Signal system, 497.

-Sills, 454.

Slack cable device, 485,
Speed governor, 488, . -
Steel cables, sign where used, 461.

Stresses, 477.

Stresses in cables, 460,

Switches and switchboards, guarding of, p. 20,

Switches and wiring, 496. ' i >
Switches, emergency, 494.
Switches, lmit, 495. _ T -

Toe guards, 425.
Travel of elevator defined, 409.

Warning bell, 497.

" Warning-chains, 493.

Wires not permitted in shaftway, 442,
Wiring and.switches, 496.




