Part V :

REQUIREMENTS APPLYING TO SPECIAT, TYPES
OF ELEVATORS ‘ :
SECTION 1.  DUMBWAITERS.

Order 479.—Dumbwaiters. . New and Exisling Installations.
(a) The shaftway openings of every electvie dumb-

waiter shall be provided with landing doors, so arranged

that the dumbwaiter cannot he started unless all doorg are
closed. -Where a fireproof shaf tway ix required all landing
doors shall be fire doors.  (See ovrders 4104 11).

(b)- Bvery dumbwaiter shaftway opening at the flooy
level shall be protected by & eale in compliance with orders
438 and 439. Every other dumbwaitoer shai'tway shall be
encloged on the loading sigle Lo a height of at Jeast 20 inches
above each floor. !

~(e) Every dumbwaiter shalt have a solid cover over
the full avea of the car. For shaftway enclosure see orders
411-418 inclusive,

SECTION TI. SIDEWALK ELEVATORS.

Order {80.—Sidewalk Elevators,

(a) Every sidewalk elovator shafiway 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 sufliciently 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 feel at right angles to the curh, and 7 feet
parallel with the curh,

(b) On each side of a sidewalk opening not fully pro-
tected by a door or other vuard to a height of not less than
30 inches, a full sereen or solid cuard panel =hall he pro-
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vided.  This guard panel shall e <o insialied thal il cannot
be pushed into the opening. '

(e} Every power sidewulk elevalor shull be equipped
with a device Lo prevent its operation uniil the doors over
the top of the shaftway ave 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 plaiform on all exposed sides. (See order
487—g).

(e) A power sidewalk clevator which travels only

ohe story, or not more than 20 feet, is subject to the fol-

lowing orders only: 200, 401, 402, 404, 103, A66, 07, 408,
2-—(a), 418-—{a), 427 (a) and (), 438 and 439, ax ap-
ied to lower terminal freicht elevator landings, 441—(a),
442, 443, 453, 166, 468 where the travol is more than 15
feet, 473—(c), (). (), (i) and (m), 474, 476—-(h),
478—(a), and 480, Hydraulic sidewalk elevators shall alse
be subject to such naragraphs of ovrders 485, 486, 437, and
488 as may reazonably Le applicable {o sidewsalk elevators.
(1) A sidewalk elevator which travels more than one
“story or more than 30 feet is subject to all the freight ele-
vator orders,

Hecommendation: The back wall of the shaftway should not Lo more
than 1 inch frem the ear.

_ (g) Every hand power chain hoist sidewall eleva-
tor shall comply with orders 438 and 489 as applied to lower
terminal freight elevator landings, order 478—(a), and with
480--(a) and (b).

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

Order 481.—T'reight Elevators of the Stdewalk Type.

. (a) Lvery power elevator of the sidewalk type, lo-
cated within a building, and traveling less {han one story,
shall be cquipped with toe-euards as specified in order 415
the side of the car, or sides of the shaflway or hoth <hall be

"y 1 wded with an enclasure constructed as specified In avder
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412 and of such height as will afford venzonable zafety, and
shall be subjcet, to the orders enumoeraicd in order 180—{(e).

(b) Tvery ealevaior of the sidewalk type; located
within g building and traveling one story, or more than 30
feet, shall comply with all the freight elevator orders.

(¢) Every elevator of the sidewnalk typelocaled Lelow
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 iy down, shall be closed
forming part of the stage floor. The hatehway cover ghall
be lifted by the elevator in ity upward travel by a device
consisting of corner posts and framework attached to the
car platform and of suflicient 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-
quived in order 415, The shaftway in {he basement shall be
enclosed with metal guards as deseribed in order 412 and a

Sswinging door cq uipped with a loek shall be provided at cach
g Jupy

entrance. The speed of any elevator installed in sueh a nan-

“ner shall not exceed 50 foof per minute. The carrying ca-

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

'SECTION III. Haxyn Powen HospriTaL BLEVATORS AND

HAND PowrEr INVALID LIFTS.

Order 482, —Special Requirements.

- {(a) The car of every hand power invalid Hft and of
every hand power hospital elevator shall he complefely en-
closed on the top and on the sides not used for entrance,

(b) The minimum carrying eapaciiy of a hand nower
mvalid lift and of a hand power hospital elevator shall e
not less than 35 bounds per square foot of platform area
inside of the car enclosure.  (See order 419—(b), for car
buffers.) :

SECTION IV, HypravuLIc TILEVATORS. NEW INsTaTLA-

TIONS.
Order 485.—Consiruction and General Requirements,
(a) Every piston rod of tension-type hydraulic ele-
vators shall have a factor of safety of not less than 8, hased
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on the cross-sectional area at the root of the thread. A
true beaving shall be maintained under the nutl at each end
of the piston rod to prevent eccentric loading on the red,

(L) Every hydraulic elevator machine, whether of

the verticat or horizontal type, shall be so constructed and
so roped that the piston will he stopped before {he 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 eylinder or eylin-
der head. : :
{¢) The traveling sheaves for vertical hydraunlic 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 stecl
or of forged steel.

(d) Pressure lanks shall be made and tested in ac-
cordance with the requirements of the Boiler Code issued by
the Indusirial Commission, }

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

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

(g) Every discharge tank opeli to the atmosphere
shall be so desioned 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 suilable 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.

(3} Each pump connected to the pressure tank of a
hydiaulic elevator shall be equipped with a velief valve, so
installed that it cannol be shut off, The relief valve shall be
of suflicient sjize and so set as to puss the Tull capacity of the

‘pump al fult speed without oxceeding the safe working
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Pressure of (h, Pump or tan) The reljer valve shall be
piped to dischurge info the rlischm'g'e fank op inte the pump
suction, Ty, Or more reljos Valveg may be used {4 obtain
the capacity,

(k) IEvery elevator bPump, unlogg equipped with. g
bressyre regulator which controls (. motive Power, shall
De equipped with 4N automatje by-pass.

I Every hydraglic elevator Oberated from preg-
sure tank whepe the fuid bressure iy obtained by dh‘(:utfy acd-
mitiing steam, aj Or other gag to the tank shaj comply
with.all the Tujey covering hydraylie elevaforsg, Ifgy limity.
tions in yge see order 460, .

Order 486,81 ofy Equipmeut.
(a) The handvope on every hydraulic elevaiop shall
€ equipped with a limit stop to Drevent damage to the
valve mechanisn.

(b) Every fank for & hydraulic elevatop -shall be

filted wvith a4 quarter inch bhipe Comnection fop atlaching o
test Eauge, when {he tank is in Service go that the accuracy
of the pressure gauge can be ascertained.

(c) Every pressure tani shall e Ciipped With g

* walep Lauge glass 1o indfceztc-{'he height of the Wwater in the

tank, pet cocks niay he used ywhepe Pressure jg obtained
by steam, aky, or othep gas, .

(d) Each Pressure tapl shall be equipped ywith a
bressure gg bge which correctly indicates pressure to af least
0ne and one.hajf (115) times the norma| working bressure

“of the tank. Thjg gatge shall L tonnected tp the tank by

2 brags op otheyp Hon-corrodihle Dipe in Such a manney that
the gauge cannot he shut oft from the tank except by a cock
With g < g Ievey handle. (The “7» gy lever mygt be set jn
line with the direction of the flow), The cock shal] Je in
he pipe hear the gaygo. '

(e) The c¥linders of hydraulie elevatop Machines,
except plungey type machineg, shall be provided with means
for releasing ajy or other pye.

_ {f) Every hydraudie clevatop shall be brovided with
an independent automatie means for gradually stopping the
car at the lerming] landingsg,

r

b




S

Order 487.—Plunger Type Elevators,

(a) The piping system of plunger type clevators
shall be provided with proper air chambers to stop the
water hammer on both divections of {ravel.

) (b) The scctions of the piston shall be rigidly .
Joined, and the bottom seclion shall be so designed and in-

stalled that it cannot leave the cylinder.

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

{d) Kvery plunger lyvpe elevator operating on
greater than 150 pounds pressure shall have extra heavy
pressure fittines throughout.

(e) There shall be no lead piping in the water line
between the planger eylinder and the operating valve,

{f} The construction of the operating valve shall be
sticlt that the opening and clesing of the valve will gradually
stop the flow of water to and from the cylinder.

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

Order 488.—DMlaintenance. \

~ (a) The piston rods of hydraulie clevator machines,
except plunger lype machines, shall be exposed for inspee-
tion at least once every two years. The preparation for
stich ingpections shall be made by the owners or parties
using the elevators.

{b) The discharge lank and the pressure tank of
every hydraulic elevator shall be eleaned at least once every
two years. 'The water level in the pressure tank of a hy-
draulic elevator shall be maintained at aboul two-thirds
of the eapacity of the tank.

Order 489.~-1tecahbling Hydraulic Elevalors,

Where move than one vertical hydraulic cylinder is
placed in the same shaftway, or where the horizontal evlin-
ders ave placed in duplex or triplex, the operation of all such
connected elevalors shall be stopped by closing the main
waler supply valve before recabling any one of (he clevators,
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SECTION V. ISSCALATORS.

Order 190.—Construction of Escalidors.
(a) The angle of inclination of an escalator shall not
exceed 30 degrees with the horizontal.

(b) The width of an escalator shall be measuwred be-
tween the balustrading at a verlical heighi of 24 inches
above the nose line of the tread, and no escalator shall be
less than 22 inches nor more than 48 inches wide. Every
escalator more than 29 inches in width shall have a hori-
zontal tread formation.

(c) Tivery escalator shall be provided on each side
with soiid balustrading. On the escalator side the balus-
trading shall be smooth, without depressed or raised panel-
irig or molding. There shall be no abrupt change in the
width between the balustrading on the two sides of any
escalator. Showld 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 nof
exceed 15 degrees from the line of the escalator travel
Each balustrading s;lhall be equipped with a handrail mov-
ing at the same speed and in the same dirvection as the
travel of the cscalator. The use of glass panels for balus-
trading is not permi‘_ssib'ie.

(d) Esc-nlatof“ {reads and landings shall be of ma-
terial affording a secure foothold, such as wood or material
used for safety treads. If a landing is made of concrete,
it shall have edge insertions of metal, wood or other anti-
slip material,

(e) LEvery escalator truss or girder shall be so de-

signed and installed that, in case of the failure of the frack
svstem to retain the running gear in its guides, the truss
will safely retain the steps and running gear. A factor of
safety of not less than 5, based on the static loads, shall be
t}scd in designing escalator trusses or givders.

() The track arrangement shall be destened Lo pre-

“venl the displacement of Lhe treads and running gear i the
tread chain hreaks, ‘

-
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() The rated load on an escalalor 22 to 2.0 inches in
width shati be computed by the following formula:
. Rated load - 110 A

The rateld 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 formulac, “W” is the widih of the escalator in
inches, and “A” is the horizontal projected tenglh in feel
of the cxposed treads. The rated load is expressed in
pounds.

Order 191.—8afely Requiremen(s for Escalators.

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

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

(¢) Fvery escalator chain shall have a fuctor of
safety of not less than 10 except where the chain is made
of east steel links (which ghall be thoroughly annealed), in
which ease the factor of safety shall not be less than 20.

() Every csealator drive shall be provided with an
electrically released, mechanically applied brake, which shall
stop the escalator automatically when the power is inter-
rupted. : :
_ (¢) 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 huttons, or swilclies, shall
open the power circuit, apply the brake and stop the esca-
lator. It =hall be impossible to start the escalator by means

of these Luttons or awitches, They shall be marked thus:

ESCALATOR

%

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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(2) Every escalator operating in the aseending di-
rection shall be cquipped with a salety mechanism so that
in case of accidental reversal of the escalator {he power
shall be cut oft, the brake applied, and the cscalator stopped,
On a reéversinle escalalor thig safety mechanism shall be
arranged to be in-operative when the escalator is descending
and operative when the escalator is ascending,

(h) Every escalutor shall be provided with a safely
mechanism, which will epen the power cireuit, apply the
brake, and bring the cscalator to a gradual stop, in case the
speed exceeds the normal running speed by 40 per cent,

(i) Every escalaler shall be provided with a safely
device to open the power circuit, apply the brake, and bring
the escalator 1o g gradual stop, in cage the tread chain or

chains break.

(J} Where an escalator is equipped with a tighlening
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 fajl.

(k) Every escalator operated be a motor driven by

"polyphase alternating current shall be provided with a refay
3 ¥

of the potential t¥pe or other siitable means which will

prevent starting the motor vwhile— .
(1) the phase rotation is in the wrong direction, or
(2) there is a failure in any phase.

(1) There shall be a suitabﬂc light in every escalator
machine room as g permanent ﬁxtﬂtl'e, which can e Hehted
without passine 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.——Tesig,

A practical test of an escalator installation shall consist
of the following: A .

) (1) Speed Test—The application of the oversheed
safety device shall be obtained by causing the escalator (o
travel at the governor {ripping speed, 1f an escalator is
operated by a motor driven by alternating current the TOV-
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ernor may be tripped by hand with the cxealator traveling

at its normal rate of speed.
(2) LReversal 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.
(8) Broken Chain Test. The application of the bro-

ken chain safety device shall be obtained by ope ~ating the

gafety by hand. oo
{4) Dbliscellancous ‘Sdf(_tv Devices. Tests of the ma-

chine brake and of the emergency stopping buttons or
switches shall be made o determine whether they function

properly.
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TaAmit SEoPS .« o e e 403 15
Machinery design o 459 43
Number of entrances permitted_______ ... _._.2__ 460 43
Secondary CnlraNge e 4300 21,328 :
Shaftway enclosuve - o oo .- 410 1c ;
Shaftway cuarding - e 412 17 - ) i
Shaftway landing doors and gates. o ______. 435 ° 30,31 { 3 N :
Penthouses h ¥
Access to o ___ e [ 422 23
Construetion of e 4232 22
Headroem vequived - oo . 421 22
Lighting o oo 423,476 23,50
Ventilation e 422 23
Where requirved - 421 22
Phase Failure Protection. . oo 472 51
Phase Reversal Proteetion. . oL 472 51
Piping in Shaltway o 420 22
Pils, Construction - e 418 21
Plant-, Submission for Approval .o L.~ t_. 404 - 13
Plans of Car Safety Devices. o e 464 46
Plans of Draw Bars or Equalizers. ... 446 37
Pover Attachments to Hand Power Elev AbOTE oo 461 44
Power Elevator, definition of . ... 400 ] ) ;
Pressure Tanks _ L 485, 486 58, 50, 30 \
Prohibited Instailations .
Ady difts, Timited _ 460 44 .
Bealt driven passenger elevatovs. .o ... oo 460 43
Belt driven freieht clevators, Hmitedo oo . . 460 44 :
Carriage {ype elevators .o e 4G0 44
Cast ol Wornt ears. - e e 460 44
Chain driven machines, limited. o _._._ 460 43
Chains for holsting . oo 460 . 44
Converted hand power elevadors, Hmited. o ______ 460 44
Counter-balanced ears .- 460 44
Cluteh wmechanisms ___ __________ e 460 43
Deuble compartments ___ . 460 44
Triction Fearing oo oo e 460 43 1
Hand power elevators, travel-limited. __ o ____ 460 LA r
Hand power clevators, eanacity Hmited.___________ 460 44 ;
Hand rope control, lmiled_ o 460 44 :
Hold down push ‘button_. - 460 44
Steam lifts, Mmvited o L 460 44
Projections in Shattway, Guavdinw_ . ___ 415 19 -
Push Button Klevator, definifion of .. _ 400 8 \
Push Button Llevators - Iy
Doors, locking deviees _ o vumceeo—mo-___ 43D 31 iy
Electric conlacts . e 437 32 . i
Emergencey eall bell s 475 b4 f
General requirements _ __ e 471 50 _ !
Operalien _ .. 477 54 ~\ .
Radiators in Shaftways - s 420 .22
Renewine Flevators o i me e 402 12 \ 3
Repair of Blevatovrs. O [ i2 i
-y . Teverse Phase Relays v crmame e 472 50 -
Yo Roller Conveyovs . .. . S 403 12 L
: Running Tests of Elevators. (oo ________... 464 46 ] i
Sufety Switches, Wiring o e 490 924 '
Seoop Conveyors L e eieeicaias 403 12 ;
% H
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Order No.

Gereens Under R R 3
Beals, i s oeeoms oo ore o L I 494
Semi-:\utum:;lic Doar, detinition o o 400
Gemi-Fireproot Enclosare. definition of. oreamwmmmmm s 404
Shattways, F 412
Shaftwiy Enclosures

Basement, alkb new frefrht elevalors . ooowmorommo oo 411

T R P 411

Openings in, freight _,__,_-ﬂ__-__f-_,__,-__,__-'__ 411

S R 410

Passenger elevalols —o-ocmseosnomme =T mT T 410

Siaprway and elevater cambined. - oommemom = 413
vy S 4066
Sidewalk Elevator, Jefinition of weeammrmmrmmrmmmT T 400
Sidewalk Elevator, Special Reguirements oo —oomremor-=- 480
Slgmal Systems oo mmemmemsmme T T T T T 475
Slack Cable S 462
Qackets, Cable oooooomommnmnm=mm=nmmnm T T T T 446
Speed, detinition of __f_”_-g__h__,__”_' ______________ 400
Speed Guyernors ——o---e--w-=-o=tmo=mm T T 654
R 414
L L e 403
-Stop Dulls for #aml Ropes 465

Step Valves [ 485
Slaruge N SHABWaYs. cocmmmamommr oo 27T 7T T 420
Giresses Allowed in Design ) 454
Switehes )
(671 P =TS 470
Cul oUt oo e =TT 404
Directionnl - oomommmm=mooT 0,471
T Y ) 470
FNEEEENRCY  — momeee mmmmmmmm TS mTTmT T T m T 472,473
FUSOA o oo mmmmmimm e mm T m T T T T T 470
Limit —eromcmmommmmmmm T 163, 4%

Qafety (“RBuby™}
Slack cable —oommmrmommmmmm e

1

Telescoping Gate. definition of ccomommmomomwmmme s 400
Test of Car Safety DIoVICeS e oo e mm mm e m T TS 464
Tost of Blevators . oow-onmmrmo-sm=som= T 408
N S 402
Tering Machies oo ooomnmmemoomsm Tt T ETIITENT 403
Toe Boards

Overhead AOOTS __ooommmm-ommmmmmmT ST IO 424

Overhead platforms o ——oomm--romo-o=m T T TR 423
Toe Guards in SHATIWAYS o woonmmmmmmmmmmm 727777 415, 480
Travel, definition of —coocemmemmomomenmmrmSTTITET T 400
Traveling Sheaves —oooomamommmoresooomSTnTTTII 485
Use of Flevators oo —ecmmmmnosrommsmommm oo mmmmmns 491
Warning Chains o —coomemmmmmrmmmmmmmo T 168
T A L 418
Wharf BAMPE «oormmrmomsomzsoommosT oo m T T T T R 403
Windows in Shaftway, Cuarthing o e oo mmme e 414
Windows Required in Penthouses. oo o conrommemmmwm == 422
WHEINE oms o mmmmm o mmm = mmmmme TS RITTT T TTIIITITOE 473

»

e
24
27

H
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11

16
16
17
16

16°

18
47

8
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49

A6
4950

49
51,52
TS
45, 52
10, 52
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10
46
15
64
12
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19, 56
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Appendix

Extracts from Other Industrial Connmission
Codes

GENERAL ORDERS ON SAFRTY

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

STATE BUILDING CODE

Order 5100. Yireproof Construction.

A building is of fireproof construction if all the walls,
partitions, piers, columns, floors, ceilings, roof and stairg
are built of incombustible material; and if all metallic strue-
tural members are protected by an incombustible fire re-
sisting covering of low heat conductivity, of not less than

2 inches thickness of conerete or 8 inches thickness of other

approved material, for eolumns; not less than 2 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, hrick, {erra eotta,
or tile, laid in cement mortar, or other approved material
and shall be properly reinforced, bonded, wired or olherwise
securcd 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 reaist all siresses independent of any pro-
teclive covering, prolected on the upper and lower sides.
Steel Jumber joists shall not be spaced more than 24 inches

center to center well bridged with propev tension sirips,

Upper slab shall he reinforced concrete not less than 2
inches thick over all slructural metal, Expanded metal or

metal lath of proper weicht and rigidity to span the joist

gpacing, 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 7% inch
cement plaster on expanded metal or metal lath. The upper
slah 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 fioor pan-
els shall be fully protected. Connections of metal joists
to beamgy, givders, and other bearings shall be in & manner
approved Ly the Industrist Cemmission.  All sleel hamber
joisls shall receive a protfective coat of lead and oil or hi-
tuminous paint before being placed in position., Metal lum-
ber shall not be used in fioor panels having less than 3 feet
of well veniilated air space below or in fleor panels over
damyp basements. S

Note, FExpauded metal or metal lath weighing not less than 38 1bs,

per square yard szhould be considered the miniirum for joist spacing of
2816 Inches, and 23 1hs, per =quare yard fov jolsts spacing of 153 inches.

The trimmings and finished floor may be of wood, provided .

all spaces behind or below same are filled with incombustible
material. Partitions entively contained within a privale
apartmeni may be non-fireproof provided the pavtitions en-
closing such apartment are fireproof.

A wood roof with incombustible voof covering will be
permitited 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 separatied 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 standavd fire win-
dows.
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For oulside windows and dooirs see order 5201,

Note (0eh, A “lireprong”
straetion’™ A Ustaneie
| T

Boor, eviling, or wall is one of “ivepronf con-
e wWalL” CHreprool partition,” cle, are define:d
i orders Glus.og arbnstible™ ineholes any materiat which wil)
nel lrn or sunpaort o isfion,

Mote (I, oo secure o deesd protectinn agzinst o sevore fire, the
ity Hoses, teing, doores, wimdows, ete,, chauld he made oentirely of in-
combustible maoerial, .

Fhe fiveprons eoy cring o extevior eolumns shawld be at least 4 inchesy
thick 1o resist 0 =overe fite .

ANote - The Sreprontng of steoel rool trasses may, if approved by
the Indusivind Conimission,  be omitted in cases wheve no  iherenseil
hazand will resulr :

Order 5101, ,

A building is of mill construction if all walls are built
of incombustible material, and if all wood girders and joists
are al leaxt 515 inches thick. No wood girder or joist shali
measure less than 63 square inches and no wood noats less
than 90 square inches in sectional area, except that 714 x
T inch (or Iarger) posts may be used in the top story only.
Al structural steel or iron (not including post caps, hases,
and joists hangers) shall be fireproofed with not less than
one inch of incombustible material or with metal luth and
cement or gypsum plaster. The lower thickness of each
floor shail Le not Iess than 23% 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. t

Note, Tloor joizts should e at feast T4 inehes thick, The roof shill
be at least 21 inches thick uand shall have an incombustible roof cov-
ering: il an airtizht k‘onr cavering (sueli as fell or tin) is net tsed,

then the runr planking: shall be in two thiclknessas, with felt or building
paper betwoen, ! . .

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

All stahways and elevators shall be enclosed with stand-
ard fireprool enclosures.

For outside windows and doors see order 5201,

Order 5110.—Siandard Fire Door.

. A standard fire door shall consist of a wooden core en-
cased with tin, or shall be entirely of metal; and shall be
of design approved by the Industrinl Commission. The door
frame shall be metal. The door shall close automatically in
case of fire.
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Order 5111.—Siandard 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 ineh thick nor
of greater area than 720 square inches, The windew either
shall be fixed or shall close automatically in case of fire,

CONCRETE CONSTRUCTION

Order 5318.—Init Stresses and Reinforcoment.
The following unit stresses (pounds per sguare inch)
shall not be exceeded.

Reinforeced Concrete 1:2:4 mix:—

Compression in concrete, extreme fiber, (assuming a stratght

line siress @istribution) ............. ivearereraaaaeerestanes .
Tension i CONCICIC vt ittt an et aasaatinseataneveuinngnnns none
Compression in stecl—13 times the compression in eoncrete at the

same point.

Tonsion in steel oo, iainen., Veberasarasiaran iieeenenen . 16, 000
Bond hetwren coner#ta and steel,,......... e Cea it e 39
Bhear I G0N ElR, L vttt it i st s ist et o s e . 40

Compression on net core aren of cpncretoe .,,o‘un‘n with 10"\“‘ng~
dinal and transverse reinfovcement cach egun) to at lemst 1 pey

cent of the eore volume. . . it rsrarrrearrinsnans g00
Compression on Net core ured cf & =511m]:u columt but with con-

Crete 0f o 11008 M. .ot it in it rarn e aennnerorananes 900
‘Compression on net core area of a column with less reinforcement

than ihe above .......... Ciarreresereresaans Frasmer et ranes 500

Plain Concrefe;—

Tension

Comn- due to

pression Shear bending
400 40 35
309 33 . 8
250 a0 25

Note. The foregoing are maximum siresses, suiiable for concrete
which wil) dﬁ\(‘]ﬁp a (.zu'-hlug strength of at least 2,000 pounds per
square inch in 23 days, with a 1:2:4 mix. Where Nne sand {vVery coin-
mon in Wisennsind or soft stone i= usprl the stresses should he decreased
or the proportion of cem=ant incrensed. ‘The followi ing tahle indicates
what strength may be expected with different 'ngregat.,s, with good
coarse sand and good w oxl\mau nip.

Aggregale 1:1:2 1:114:3 l 1:2:4 12125 1:3:6
Granite, trap roek. ... __._____ 3100 2800 2200 1800 1400
Gravel, hard limeston 4 hard sandstone _ | 3800 2568 2040 1608 1304
Solt s mdstnm and sandstone, . ________. 2200 1890 1800 1200 Y
Cinders__ ... 200 700 00 504 l 490

Jomt Committee on Concerete and Reinforced Conerete.

The minimum longitudinal reinforcement of a colummn or
beam shall be four 14 inch round rods. The minimum trans-

i
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verse reinforcement ol a column or beam shall be the cquiv- : _ S

alent of 19 ineh round rods, averaging not more than 12 : ' i

Inches apart. The steel shall be protected by at least 114 r

inches of conerete for columns, 1 inch for beams, and 1% :

inch for slabs; hut this protection shall not be less than the P i

diameter of the rod in any case, 1in any column longer than LF it ;

15 times ity least dameter the unil stresses shall be Prop- 5

erly decreased. The transverse reinforcement shall not be

considered in ealeulating the strongth of a eolumn. = 5

f - ! 3y
Every conerete structuve shall be designed in accordance j i
with this code and with the rules and prineiples of standard ' :
practice. |
Note (a). For proper fire-resistatice the protection of reinforcement is ' .
recommendsd 1o be ot least ¥, inch greoater than required ahove. . ! H
Noate (M), "Standird practice” is well ilustrated in the finzl report of f P
the Joint Commpittre on Conerete and Reinforced Conerete, ! P
To quote from intreductinn Lo this report: “In their use concrete and : ! 4
reinforeed cencrete involve the exercise of good judgment to a greater o 4
degree than do any other building materials.” : 3
i :
, A | §
STEEL AND IRON CONSTRUCTION - ; k:
! - i
Order 5316. i
: . o . i
The {ollowing unit stresses (pounds per square inch) shall : 1
| :

not be exceeded; i .

];xq!lod Cast Wrought Clast !
l‘ Steot Steet Tron Iron i

‘Fension on, net section ___.___ l cimmaaaatl} . 16,000 16,000 12,000 |........__

Compression on gross scetion {max), Soe for- :
mulabelow__ .. ___________. . 12,000 12,000 10,000 8,000 L

Tension on extreme fber. . . . __ 16,000 16,000 12,000 3,800 I

Compression on extrems fiber. .. 16,008 16,000 12,000 10,000 :

Extreme fibar of pins_ .. ____ .. __ 777777 25,000 .. Lo il il }

Shear: T
Pins and power-driven rivets 000 (o :

- Hand-driven rivets_ _ O S,
Machine Bules_ | . [P ¥
Rolled steel shapes_ [ R
Plate gicder webs, net section [ DN
Brackets____._._._____._._ ... - [ O, .

Bearing: ' J 1
Pins and power-driven rivets. ._.______. 20,000 |_.. - . A
Hand-2riven rivets 16,000 |, . !
Machine bolts..___._______ .. 777" 14,000 j____. . . P !

Comgn—s:laion: 1T 10057 L ‘} . J

O e e e e A00—57— " !
- R = -
I T
Wirought dron. ..t 12.000—60; . J
. ' L - :
Y Cast dron . .10,000—60— : H
" R .

Where L. .length in inchns. . )
R._radius of gyration in inclhes. ‘

B A R T R ] .
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Livery steel or fvon strueture shall be designed in accord-
ance with this cade and with the rules and principles of
standard practice, :

Al steel or iron shall conform to the standard specifica-
tions of the Ameriean Society for Testing Materials inforee
October 1, 1914, (Furnished on request.)

Woon CONSTRUGTION

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

,ﬁ_ﬁﬁ—_—':__g_.:——-__:—_‘ﬁ_-:-_—_‘;_:ﬂ ‘—-—-‘r;l:,—:—:-:—____
; Trans-
Tension ,. Compression verse Shear
i i Iix-
With | Across ” With | Across i trems With
grain ! prain :iw grain graia Ef fihru grain
i i N
Whiteoak ____.____ 1,200 0 135 M09 s00 |l 1,500 150
White pins 17T e o e | an) i Lobo ‘ £0
Long teaf voflod pina 117771700 1200 [ g { 1,300 550 fi1%0 | 150
s 8hen t;lt';\l wullow pine, J 0077 i ,U'J‘E: f ag ,‘ },‘%03 300 lg 1,403 l il[)(_)]
Douvglasfir. . __ 777777 -1 1,00 2 R 325 0 1,60 (
Norway pine__ . 777" 500 50 I 1000 230 | 1209 1e0
Eastern spruce and fir. .. Bid 1 50 “ 800 200 1,000 80
 Hemlock,__Z7 T T 500 -” w0 | 2 ]i 1100 80
hl __._,,_-——-A—-__,r__ﬁ‘___,—4__.__._"_‘“—h—-_A_._.__‘_‘__—_“___q
» ) L
The stress in compression memters shait not exceed C{1- Elﬁ)— where

L C= "comprgssjun with grain”
L= length in inches
D = Jeast width in inches

Note, The above gre maximum Stresses, suitable for timber which iz
free rrom injurious dereors amt or saticient density, :

Defects incinde decay, knots, kes, checks, ete, Decay is dangerons
because it tends to snread and be iFe it is ditticult to determine (he ¢x-
tent to which the timber ig we iened. IKnots ang Crass grain in the
center halt of beamps neur the hoetiom odge are especially serious. Desp
checks and Ting =hal are of importance when they oceur in the middle
half of the he; At of the Leam or when they run dingonally aeross the
faces; for beams contaiuing such chiecks, the allowable stress in hiori-
zontil shear shoudd he decreased.,

The density of the wood is Iimportant because the strength of timber
Increnses witp the density; (his in turn is in broportion to the per cent
of "summerwaoog® (i. ¢, the hard, dark part of the ring), In yellow
Pine and Donglas fie the summerwood should form at leayt 26 per cent
of the total if the abnve siresses are to bhe user,

These stresses should La decreased at least 20 per cent for tlmber ex-
Posed to mmnisture.

o1 further details on the strepgth and grading of timbers, see Buj-
letin 108 and cther publications of the U, g, Foresi Service.
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GENERAL ORDERS ON SAFETY IN CONSTRUCTION

Order 3520 ~—Ylovatarg,

Every elevniay a5 defined in Order 400-(1) of the Tle-
vater Code fzs0g hy the Industrial Commission shall con.
form to all o the requirements of the Flevator Code, ex-
cept that this reauirement need not apply to the final coni-
pletion of doors and cabs. Where the permanent doors and

cabs are not completed temporary enclosure shall be pro-

vided,

Order 3521.—Ridiuyr on Elevators and Dervicks.

No contractor gy cmployer shall permit anyone to ride
on derricks or ol hoisting apparatus, except elevafors
which conform -a the Elevator Code issued by the Indus-

trial Commissicn,

Order 3522 —Hoisting Signals. :
Bell, whistle -+ Clectrie signals shall be provided for plat-
form elevators, onepote hoists, ete, and in all other cases

wherever practisahle,

Note., FElectrie
are cheaner to s
tent men only,

" ate the signal'ir -

v delephone} signals are the most relinble and
o TInistings rnads should be given by compe-
s =hould be localed so that the man eannot opor-
tinding on the clevator platiorm,

Order 3528.~Partition Between Elevators. -

If two or mexrs oo -ators are located in the same shaft,
and one elevator iy put into temporary service before the
others are conTioted, then the elevator in uge (together
with its counter=eishts) shall be separated from the other
elevators by a Sontingous partition.  This partition shall
either be solid o~ ~onsist of a sereen of not less than No. 10
U, S. Standard LCange wire with not more than one inch
openings,

Order 3524 —Working in Shafls, ,
Workmen of =ove than oue eraft or doing different

classes of work =13 not ho permitied in a shaftway at the
same time unless - ~emporary floor protection as described

O
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in Order 8531 is provided between all upper and lower work-
men or groups of warkmen, i

No{e. When men are working in a shagt, &l materinl, efe, on upper
floors should be kept well away from the shafl. See Orders 3504, 3510,
and 3509 which requires g railing arvound overy floop opening,
Order 3025.—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 he hoisted or lowered in such shafts.

Order 3526.—Protoction of Machine Operatives,
Every hoisting en gine, 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 js at least one-
half the vertical height of such point above the machine,

Order 3527.—Hois( ing Machines Enclosed. ;

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

Order 3550.—Inspection of Equipment,

All devricks, elevators, hoists, chains, slings, cables, ropes,
shackles, blocks and all other cquipment ghall be maintained
in safe condition while in use, and shall be competently in-
spected by the employer or hig agent at least once each
month while in use. I such equipment has not been used

~Tor 30 days or more, then caveful ingpection shall be made

before using,

[
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STATE ELECTRICAL CODR

Order 1310, —Guarding Live Paris.

(a) Equipment,

(1) Al ungrounded current-carrying parts of equipment
operating at voltages higher than 100 volts to ground, shall
be suitably guarded, if elevated less than &8 feel above floor
or platform, or if exposed Lo contact above that level,

(b) Conductors, (For wires in Elevator Shafls see Lle-
vator Code Qrder 120.)  (See also Order 1357 —e.)

(1) AN exposed conductors, not included in (2) (3) and
(4) below, when brought eloser to floor or platform than 8

~ feet, or when exposed o mechaniecal injury above that level,

shall be guarded Ly inelosure in conduit, armored cable or
surface metal raceways. _ '

(2) All conductors in schools, theaters, assembly hallg,
hotels, hospitals and public garages shail be guarded by in-
closure in vigid or flexible conduit, armored cable oy surface
metal raceways. ’:I

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

(4) Bus-bars and o’r.hier open hare ungrounded conductors
operating at voltages higdher {han 100 volts to ground, which
are clevated less than 8 feet above floor or platform, shall
be inclosed by suitable guards.

Order 1313.~—Grounding,

{(c) Noncurrcnt-Ccu'-r'ying Metal Paris,

All exposed noncurrent-carrying metal parts of equipment
operaling at voltares above 100 volts to ground shall be
bonded together and Permanently and effectively grounded,
¢ S e ground conne ipas 80 e made to Pl et Cratems,

and grouendesd steel buiiding frames may be used where water pipes aro
not available, '

o
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Order 1312—~Wiring in .Condui
Cable.
(b) Support of Vertical Conduit Wiring.

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

No. 00-A, W. G. to 0000-A. W, G. inclusive, every 80 feet,
Above 0000-A. WV. . to 350,000-C. M. inclusive, every 60
feet,

Above 850,000-C. I to 500,000-C, IM. inclusive, every 50
feet.

Above 500,000-C. M. to 750,000-C. 1. inclusive, every 40
feat,

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

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

L Raceways and Armored

I. Approved clamping devices constructed of
insulating wedges inserled in the ends of conduits.

IL Junction boxes with covers inserted in the conduit system
at the required intervals, in which insulating supports of ap-
proved fype are instulled and secured in a satisfactory manner
80 as to withstand the weight of the wires attached thereto,

III.  Junction boxes with covers in which wives
on two or more insulating supports so placed th
will be deflected at an angle of not less than 90 degrees, and
carried a distance of not less than twice the diameter of the wire

rom its vertical position, and where necessary wircs arve addi-
tionally secured to these insulators by tic wives,

or employing

are supported
at the conductors

Order 1350. General Requirements for Switches.

(h) Guarding Live Parts of Switches. All
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 suitahle methods.

manual

Order 1357.—Motors and Generators,

(e) Wiring. Where speed-limiting devices oy remote-
control switches are electrically operated, the contro] ejy-
cuits by which such devices are actuated shall be adequ

ately
guarded by conduit or otherwise, against mechanical

injury,

T T e sty e, o
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(1) Under or Low-Voltage Protection.
starting of the motor ‘on restor
in injury to persons or apparaty
tection, which will cause

Where the re-
ation of voltage may result
8, under or low-voltage pro-
and maintain the interruption of
power to the main cirveuit upon reduction-or failure of volt-
age, shall be supplied. (See also Order 350~—f-2.)

E:tc(‘lllioll: When the motor and

accessible o qualifje

driven machinery are isolated ana
switeh climninates the

 hersons only, the brovision of g disconnecting
hazard to persons, '

(g) Reverse-Phase Relays for Motors.

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

Ixeeption: Limit switches placed in the elevator shaftway in accord-
ance with Order No. 463 of th

] e elevalor code will make unnecessary
the installation of reverse phase relays,

TR Y
Order 1384.—Special Precantions,

(a) Location of  Cut-outs, Switches, ete,
swilches and receptacles sh
above the flooy.

(b) Hateh Limit Switehes, Hatch limit switches of ele-

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

Cut-outs,
all be placed at least four feet

THE INDUSTRIAL LIGHTING CODE

Order 2112.—Ariificial Lizht.
When the natural light is less th
permissible intensities of illuimin
lowing table, artificial light sh
in acco.'.’dance‘with the table.

an twice the mimimum
ation set forth in the fol-
all be supplied and maintaineq
Note: The measurements of {]

lumination at the work will be made
with a properly standardized portable photometer,




