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= 'ELECT'RICAL- CODE~ORDER 1020 : 21

(64)" Insulnted means sepamted from other conducting surfaces by
f dlelectrle substance or-alr space per manently offering a high vesist-
ance to the paqsan‘;? of” cmr(*nt and o ﬂisrupllve discharge through the
snbstance or spam : o :

Nate:. When '\ny o!v;ec& tg paid to ke insulated, it i= undemt.ood te be insulated
D& suitable nisntier. for the conditions to which it is eubjected. Otherwise, it {a
within the purpose of thege roles, vninewlated. Insulabing eotering of conduciors is
. o:rle mczma of making the condurtola maulntﬁd - )

one op 1ove selr-pmpelled Veh‘id?'i °arr ying wluti}e, ﬂammable Houid -
- for fuel or puwer are Xept for use, sale, sterage, rental; repalr, exhibi-
tion o1 demomtrating purpesed; and wil that portion- of & building
which is on ox hplow the foor or. floors ok Whif,h such vehicles are
'ltept und_"whirh is m)t semmted ‘therefrom by tight, unpiereed five

bu)!ding ‘where self
g 01 mcre. such

: (I‘ﬁblie} darage mezms ATy
are sold m f;m‘viced ur wheﬂ. thr'

"':'(G'S] Insma{mg (whert applzul to t]u, covenng c:i‘ 8 condmtor or
to clothing, fuards, rods, and other safety devices) means that o de-
" viee, when. mtmposed_befween i pelsnn “and enrrest-carrying parts,
‘profects the porson, making use of it against electric shock fvom the
. elrvent- carrymg parts with, which ‘the device mfenc}vd to be us,ed
: {The opposne ‘of cunductmg) R
(66) Isolated meang that an’ objéct is mot readily mcc-!a:gible 1.0 ner-
gong’ unleks speﬁial mean% far aoeexs ave med (‘sce de_ﬁmtwn_ of ex-
a pused}\_ S T e T e
'_ : GT) ; Im!atvf! Plfmt meaus i pmvnte electncnl msmllat:on deuvmg
enezgy from 1t;, own gene1 atur dziven by a pume mmel
"(68} Iso!r;ffmg Switoh ‘k—ze BWiteh et

‘399 Gonductm-

Late-: az Oamzurtur

‘tected; by meany of gnitabl
'01' by means' of mats, 01 pl'ttforms, to remove the hﬂhrlity of danger

. \vash rooms iu' S
Ins!allaltmns undmground or in LOI](,l‘EtP o



VOLUME 2w~ORDER 11]20

:_(78]._ Lowmoltaga Pratecmm mieang the effec€ of. a dewee operatwe:'.’j
oo the reduction’ or failure of veltage to camse’ r.mt} mamtf:in the in- -

- terruplion of power supply to the eguipment protected.. - .
{79) Law-voltage Releass meang the effect of a device opmative 'on

L the reduction or failure of voltage to canse the interruption of pnwnr_
'supply to: the eqmpment but not prevenhng !,he reeambhshment of the

power supply un retum of volfa;.e

. ELECTRILAL CODF«-v--OI LDER 1824

tus which can hL Lcmlv muved -‘!bﬁilt 01‘ lifted'- z'md is intended te be
%0 handled when in use, :

{06} thﬂed meang mmihm \\ 11,11 the wnstrudwu and operation
of the spparatug and the bassrds fuvelved. Responsibility for the de-
cision s fo fhci'q'ualiﬁultions of e employees rests wilk lhe em-
pluvex 01 nig agont., . o o S
-:'-'(.)7) hmﬂvay Treuus an:\' chamlel fm loogely holding wires or

< eables dn intorior worl, which Iy desigued expressty and used solely
Cfor this purpose: Racewars may be of metnl, wood, or insulating ma-

ferial, and the term, III( Juades” wood and nu‘t&l meldings conststing of
a, backmfr_ .mcl-‘ ca pHng,: smcl ulso' melql-' ﬂuu‘s mto whmlz wilea are

(98)""1?"::{%3:9'1&'ihwx.s ‘so constructed or ‘profected ilmt exposm‘e to

'{l. beating: rakn will not 1‘("sult jn the entrance of water, .

B {99} Rating t: . e o . . o
(Of Fuge). 'I‘he omrent mﬂn“ of a fuse is a (it'—‘Sl;-,Hleﬂ miue
of_: cmlwt in ampmeq marked on the fuse. . o
LB {oF (;u ctif-Byr cﬁ»he}} ’l‘he curreht 1‘atmg of B cuemt hlmkm is
Lhe current value AMPLETES mquul on the brealker,. T
'{J.OO) Readily - Accessibie. means capable of being rea(hed qulcklv

: for op(,mhon, renewal ‘or- inspection, withont vequiving those {6 whom
: l'eady Reesss, 13 requisne to clinaby’ over 0F remove obstacles or to resort

to pmtablf\ ladders, chak 5, wte
{101] Receptacle Outlet meam 3] {mﬂet equipped W ith one ar more
1eceptacles, uat of the serew-shell type, 01 provided with one or mere

5'pamt~; of attaclunpnt witlnn one fnor ar. Iess. mteudcd to reeeive at-
: taehmen{ iy caps. : R :

; Recmwa: ud 'memj epnéem'ml: of @ &uqumiuf pnrlion
af an exnginw Anstanation b\r new eguipment or construction. Does
£ fnclude” mdmmy mainténunee. replacements,
{103) . Rurel Districts. See VolumL i
{104) " Rag. Seo Volume . Lo :
{1053 Sm!ﬂb?e Eqmpment meanq equipmmt pnfluﬂod m a c'lse or
B H :*; pmn(‘md \u‘fh meana ior ﬂenhng m Iochin“ #e that

(106)-; Service.. A Bervied medns the conductms and equ[pment for

e i’{eilt:'g"ele'ftri'c"ejlewy from. ike secondary distriDwiion or sireet
a_m or other distribution feedér, or fwm the tldnsformm, to the

whing system’ of the premises served. o :
B Hermies Cable weans. condneiors mddo up in the fm m of 2 eable
C. Kervice Conductor $.means that portion of the supply conductors
cl exie‘ndq fmm tlie stréeet main or duct ar frnm tmnsfcu mers o
SEFice cqmpment of the building sﬂpplmd‘ TR e
Se: vice D op means that portion of overhead smvlte con[li!ctor
1 ihe ‘pole and {he first point of attachment to the bullding..

S‘(’rwcs Bntr ance Conduclors meang that povtion of service: ccm--f_ S
[ oew the Lermmalb uf ey vi(e equipment ang d, 1}011!1: outside- '
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'i,he"ﬁm ity eledr 'of bmldmg' wn]ls, where'}omé Ty
: the su viw dwp or Lo suu.r maing ov othm somce of snpply

t9 sonice of power It is? to he opel atedf'onl” "
bas been openﬁd by some othez means

" BLEOTRICAL CODE-—-ORDER 1026

(117) Pstally Enclosed Hofor means & motor which I8 so completely
enclogsed by integral ov auxiliaty covirg asg to praeticaily provent the |
cireuiafion of air tbrouwh the interior. Buck n mofor ig not necessarily
afr-tight. ) : R

(118) " I amformﬁr Vault means an igzolated fre-resiztant enclosare,

" gither abdve or below ground, in which transformers and related
: equipment are installed an{} which is not contmuollhly dttended during

‘ (119) Urban Dwtmcts W tI\.i(Hy qeltlod arpa», Wheihe‘r inside
éxty limits or not. .. : :
L {120 Uu!watiou Equimnmzf Sep Iquipment .

(1213 Vc.spor-%gkt me‘ans 50 enclosed fhat mpor w:ll 1101, entu the
ehelogure, - ' :

; (1&2) Vemﬂaterl Pr oviﬂ_ d with a mesms Lo permlt cheulaiion of
the air suﬂioienﬂv {0 remove an excess of heat fumes or vapors.
{123) Vertlcal Oonductor. See Conductor. =

(124) Voltige (of a cirenit) means the greatest efferhw» diffexence
of potentml between any o’ wndnctow of the clicuit concer hed,
(e gronmd) in gronnde{l Lireuits means fhe voltage befween the
ghven éohductor dnd that ‘point or oondur-tor ‘of the citemit which' is

-guoundéd- in ungrounded cirenits, the’ grestest valtac‘e between the

given. conductor’ and any other eonductor’ of the eircuilt,
Where 'ne_ circuit iq du ectly connected to anolher oircmt of higher

volts or: “\*oltage" is nsed wiﬂmut quahﬁcatiﬂn in
Volume 1 ir means rhe voltaﬂ'e behveen mndm‘rms if no grounded

(125) W&re: pmof means qo cnnbtmotnd m pwtec(ed that mnisture
ok mtmfere with its successful operation,- :
(126] Waterwght MEEnNs 'so comhuc{nd fhat moismre wnl nat pntel

) ’l‘hp Amouerm Wue Gmlgp (AWG), 0the1
IlGWn a5 Brown & ‘Shape (R&S. ) iz tho st-mdsud ghuge Ior cop-
1) almm_num and nther mnductom e‘{cepi ing srpel fm which Lhe stoei )
gauge ( Sﬂ W G ), is used throughmlt thie vod?
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quarters used e}.c]mn ely fm' ’Eh"it purpow but they do apply to wires
used in such quarters to distriboie a power supply for lighting, service
otiets, and cfhier utliization equipment.

4, (‘haptm‘ 8 governs the installation of communication systerms
and certain control systems carrying small currents and voltages with-
in' thé Hmits described therein. Ne other chaplers of Part 3 apply to

seh insmﬂatwns‘ u;cvpt a8 ‘,hey may he speclﬁcally referred fo in
(‘hap[ar 8.--_1 - . R o . o

: Nﬁm ' 'I’he pruv slony of this ("ode constztuﬁg & minimim standard Compllance
therewith and proper mainténarcn will result in an instalation rensonably free from
hazard bul not necessmrily efficient or, convenient, This Cede is to be regarded
neither as ' a design pecificabion nér am Instidelioh  fanual’ for untrained Deran,
Good a?l\uae and satlsfpt.wry results will often’ require, larger slzes of wive, more

Tsranch cirﬂnia, zmd better types o{ er;vinment than the minimum whic‘h ia here
apee:ﬁed : .

Note b. I i rerommended that afrh.tects, when d“zminp; p‘.lana and 5;:ec|ﬁeatiens.
make provision for ampls roceways for wiring, spaces for equipment, and zllowanecs
for futwre increases in the uze of electriclty. In laring ocut an ingtallation for
i constant—putentml syelems, provigfon should be mnde for distvibuilon conterﬁ foeated
’ m " easily’ at’cesslblu plices for'convemence snd zafely of operation,

" Note e T4 s elsewhers provided i this Code that the mmher of wired snd
‘girenits eonfimed in a single enclomuve be varyingly restricted. Tt ia strangly recom-
‘mendod that architects and (:thers provide similar vestrictions wherever practicable,
to tha o inf the' éfeéct: of braakdawns from ghiovt-civeuits or mrounds, even though
1-ecsultmg 1iri -m'd amular thrnas,re IE} conﬁned i whes, their insulation and enclosures,

may not invelve e‘ntim sm'vwoa to nremzses nm mterruptwna of es*zent:al aml indn-
;:endent mwices. B :

Thmughcut thlB nsrt of t'he code are 1mt:3.graphs whioh state eitly’ né B
These me faik}wed ‘by nmumaphs setting__

=3 Iqupmem of M ore man 600 Vom 1 All (-'h?E’frlCr{l eqmpment
anid conduclors’ of mora than 600 volls shall comply with the orders
'applymg'- . electri{*al supply qtaimns, Part-I.: (See Otder 1100)..

L 2 It such” qupmem “and conduetors are ‘ingtalled in mmply sta-
tlom or other gquarters accessible only to qualified persons, {hey neud
ol eomply wath the otders of Pﬂrt 3 but only with the orders of
-Partl LREL o .
8 It suvh'equipmem and conductors are not mstalled in Empp]y
;~.Latlons or other quarters ‘necessible” only to gualified persons, they
shall” wmply m the. orders of Part’ & For equipment of over 600
volty (H‘Le ‘Section 18- 710) and also with the orders of Tart 1. In ad-
- dition; all m1rrent carl’ying parts shall be eithér inessed i1 eff cefively
gr01111do etai cases ar r:onduit ot otherwise suitahly guarded te pre-
_ vont mrews ‘{of oo closa appmach) to such cm'r@nt carrymg paris hy
‘any }mt quahﬁed persons. L : :

o Eqmpmem Aded 'xmbie to thﬁed Pemon Oﬂly K}lectrloal eqmp&
_men't" and comdvictors, It inkstallsd in supply stalions or other quarters
“recessible only to qualified persons, may be instulled in conformlty with )
ke orders applying to’ electrical supply stations (Part 1), in whieh -
casd dnly wirmg used to distribufe & péwer supply for lighting, gervice

; outIe_ts'and othar utilization 9qmpment ueed comp]y with Lhe orders of S
‘Part 3 (See. 01der 11(}0) o -

‘-‘é’ iristallation
sppcral- condition.
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Order 18-1104. Special Chapters Amendatory of General Rules.

The provisions of Chapters 5, 6 and 7 of this Code are supplementary
te, or amendatory of, the general provislons of Chapters 1 {o 4, in-
clusive, dnd the latter aspply under such cncumbtanceq except as so
’ amended for ‘particular condltionq‘

SDC’I‘I \r' 13 100, DFF}NITIONS

Order 13 1105.. Meehamcal Executmn of Work,
: Llu.t,ucal erjmpment ?hﬂl be insialled in a& neat and workmaniike
manner an(}. ail unnc{:essary and cmnpllcuted wirlng avoided where
practioable Conductmq, rutewws, ad eqmpment‘. sha!l be carefully
‘seenred in 131ace and: ‘nttached to fittings," :

. "Dleetrmal eqmpment shall be ﬁlmly st‘culed to thc qua:'e o which
: i(: ‘i mounted. Wooden plugs driven into holes in masunry, concrefe,
’ plaster or mm:lar mateliﬂls %hall not l:o depended on for security,

' "{‘hroughout thig Code the voiiage conszdued s,ha}l be fhat ut whmh
the mrulit opemte‘z, whether the cmleﬂt ig quppliod by a baltery, gen-
. tra fmmm or rectlﬁer '

: Conductor'sizm ave ;,Wen m Amerimn Wile 19.11"!2 (AWG)

Order 13-1109. Cﬂpper Conduetors,

"Where condueior snres me given in thm Gode'they ghall upply to
pper” couduotom ) 98 per cent conductivity, If otheér materials nre
iged” the sim shqll be changod acmrtlmgly ﬁee mdex 13-3066.

Earages,
: st1 ncti(m

- Order 13- 111{!. nght ami Power fromt Raxlway Cunductors. S
Chcuits fm Ilohtlllg and power shall not be connected to any system
: contalning trolie_y wires with a gmund return, except in eleclrie rail-
: way enrg, ear houses, ‘power- honges, ox pawsenwer and Irezght stafmns
_"operated in conneotwn with electuc railyways: :

; Order 13' 1111 Workmg Spacé About Ele&tr:cal qupment.

buitable wnr‘kmg space e:-,hali be movided and m'\intamed 1boﬁt a]!
K electx fedl equ;pmcm, .

A " Horizontal Dimensiois, onept' a'z.' e’iaéx’v’ﬁm’e‘ yequived of per-
mitted i this Code; the horlzontal dimensions of the working space

in’ I‘ron’s of lvye: parts, “operating at nef more “than 800 velts, which .
Cmust be haridled’ wwhile alive, shall not be less than: S
1 If‘m parts of ‘more than 180 volts to ground on ono szde of the L

kifg space and no Lave Hve or grovnded parta on the othcr bide e
of th wmking Qpace, 2% feet R :
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VO Lm-m' '
. Tleotrical insulaticn: o

D Hpatmv effects under nolmal mnditwns of use and alse under
abnoy mal eondi!,iuns liable to ause in benlce

E Aroing pﬂ’petg

less o gl ound o oné side’ of the work:
grounded pmth on the othex srde' of the

'8 Far parts of 150 volts o¥
mg space and 1o baye live or
| wor hing space. 114 feet
gy 4._'_- Ii‘m: parti of 150 volt
space and bare live or grounded par
sp.we,_zié feu‘, D

é or less to “IOIm(i nn cne side of.' the woﬂmu,

Ls on the nther mde'af the srorking - .
Older 13 1116. (,(mnectwns 1o Termmais. '

. Conneetion of conductors to terminal pm.ts shall jusure o {bBoroughly
go.qd__cqunection without damaging {he conductors and shall be n!:ad.ﬂ
by means '?f pressure connectors: {includiig sel screw type) ’ \*.nlam:
. lasgn, o1 phees'to fiexible Ieads elther soldered, hrazed m. WPI:}@}I 9#—
cépt - ﬁlat N 8 or smallm soHd conductors and No. 10 or smaller !:'
stranded’ conductors’ ‘may e conndeted by méang of clamps or seréws
with términal plates havmg uptm'ned Iugrs Terminals for mme th
f.me.conductor Rbali 'bc nf ‘a h, po qr}m’oved fov the purpo«m : "

‘adjacent ‘to exposed ‘live part

I né _
‘Wevation of E'dihif}hw'ﬁti""rhe evation of the equipment at Jeas
8 fept” aho»e 01dmauly acueggmlp oorking p!atform:: usually afford

prutectwn .J.t Ieagt equivalent to Lh i pmvldod by the, }muz:on
and may | sed In et thpreut'

Qrder 18-1117. Markmg‘ . : : IR
l’i[‘he; maker’s name, trademark or olher 1dent1ﬁcation symbol f,hall he
placed on al} electrienl eqmpment Other markings shall be provided

"l‘ing vﬂl!age, Cu[l@nt ‘vatta Ol Ulh
3
. ge el‘ I‘Ia!ing‘- SS ﬁlﬁ pleq(libod

Bxcept
'parts of oldotrical’ eduipment oper, atl g
';marded agamat acculontn} contaet. by’ em_loqur'____

A anged :1‘-; t{) exdude un ST
C. Dlevated 8 feet oi"more ab e' th

!
[
:
i

towing onsidemtjens:'\rhml diso; deter
23] anacitie E:

protection’ this.p
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A, Identified 'éo'ndiiétbfs-,-'-'fehdéréd_l permanently unidentified by
painting or other effective means at énch cutlét ‘where the conductors
are visible and Heedswible, may be used as unidentified conductors.-
The foregaltg permits the ueé of bwo.wire cable baving ene black and one white
conduetor on Z-wire ecireults tnpped from the outeide legs of a I-wire systemn of

any twe condueiirs of & mulliwire systems if the idenlified conductor of the two.
wim e&h]e 19 1emle“ed pﬂmanentfy unidenlified at Lerrnmals

Chapter 2. W;rmg Des;gn and Protectmn

POLARITY I})ENTIFICATION OF SYSTEMS
AND CIR(}U’ITS

SECTION 18-200.

_ B ¢ aIJIe eonrmnmg ‘an idenilﬁed conduLtar may be uqed Lfor
‘singip -pole, three-way or romf-Wiiy swilch loops if the connections are
50 made that the unidentified eouductor is the rmmn om:ﬂurtm from
_the swrt(h to the outlet

. Thig m:l:ept}an makes. it un.necessaw to: paint: tlm temmnl cf t.lm identlﬁad oai-
ductor at the sw:tch out]et R

AT ' A’ in
; AII interior wirinn‘ systems, except ‘ag p: ow @

13- 2519, 18- 914, 13-2516; 18- 2516 and. 18-2517 shali hme
condetor. Which: is mnlmnausly idenhﬁed UJIOII”llmti-t

"cept ‘ag permitted by paragrapb B oi ordm 132003,

_Order 13 2[]07 Umdontlﬁed Cirenits, = w0 il
S Pyowire branch cireuity dnd muli,i~wue AL 0 ch' nts may be 'fapped
from the ungreunded conductiors of cirewits having identified grounded .
neutrals_ Switching devices in such cireuits shall have a pole in each S ;
wngrounded conditetor; except ag provided for motor eontrollers in order -
'13_-4384_." FPolyphase circults need not have one condnetor grounded and
‘identified, exvept a8 requived by oider 13-2814, bul if one conductor is
-'gmunded it 'ghall heﬂ tdenitfied; Other vnidentified mxgrcunded systema
3 nqed onlv by sperml permission ’

:Conneetm o _ :
vning Ié.ha_ll'be' electucally eonnected ta n st_}pp y &
unded condﬁctor of the i)

' Orc’le__ 13-2003,

Wn:mg svbtemg and ciruulq derived f om transformers___:_l

'.IJ[llt of the turns me comnion to Both’ prmmry and secnn??tn"] :él{f:u;;s; :
-ordinarily knotwn as “ango-ty ansforméers, shall siot’ be pe\rm1 & vl ] .
: nterior: wning system 11n]ess the system: supp}led conta 1113 ;M R d ]3 29
“tified grounded condfuctor v hieh_ aalidly connpc-ted _to E_s_. 8 rrtlr ansmrm‘.“_ . ider 08 Idenhﬁcatmn of TP}“[‘“]MIB :
tiﬁed groutided- cnndm,{or.of the: syste -

5P See m:der 13 4508 mrfarding use

Pof this order for poiarwed mccptacies f(n‘ atid{’hm?nt phlgs rmd
ed aft:lr‘hment plug C‘TDS R RN
Uquf_ﬂazwn .dpplmewes. Th9 terminals oI ut:hzat,mn apph.mces
_ot be marked to indlcate the proper counectjon fo the groundaﬁd
It the tmmin*ﬂq of atitization “appiances, of which' single-
witches formi ‘&h ‘intagral part, are marked for identification, the
nner_tpd to the switch ‘siall be the unidentified termingl.’
Pormbze_ Applmm'es The termnmls of pmtable apph'mcea need
ed. for' xdentiﬁeation _ LT Ll

1s po?e De1:1ces Dévmpt;, o th{, tel'minals m‘.‘ Whi(’h mﬂy one
the e i connwrod need uor h'n'e lerminalq mar]cod for Idew -

of .the Wparherproot typp,
ﬁeﬂ in pamgraph 0 of order 13—%0{}1

Insuiated eonductms Iarger Iha_n ‘\To

t'h : .
Anctors of all’ sizes if “sed indoﬁrs, sha _
a;cspemﬁe& in Pamgrayh ¢ of nrﬁer 13 9‘1001 01- sha!l e 1den‘fiﬁ9d by

distlnchve mmkmg ar termmalq dmmg wre&s “of mthlutmﬂ _'
HUOGS Flcxii:nie om ds shnil ‘ne Jdenﬁﬁea ag. prowde@ i mdex'. 13 f.}(}t'%.

D . Teuninals- nf devices ‘\h"l,u Be identified d

Identxﬁed Cunductor in Identiﬁed Clrcmts

mg white or natm’zﬂ g:ay fovermg “ghall not be used

¢ thix as conductors Tor whivh mentiﬁ 't‘ml ra wqun‘ed by ‘opder’
) he fo‘ﬂowmg ‘conditions

lés rmd P’fms Two wira. all,achment plug re-
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. itlentiﬁcatwn . Tevo-wire palauﬂed reeppfaf'les for al,tathment phlfrs and

" pelarized a’rtachment plug capd shall have the termingl intended for
'connerrmn ta the grounded conductoy marked for identif‘eﬂtion‘. L

W Phreewire Receptacles and (*aps Phree-wire attachment ‘phayg
: rpeeptaeles and thrée- -wire: attaehment 11111g caps, in which one. ter-

tiﬁefl ?m‘mln'!! shall Ve the oo {'mme(‘ﬂ‘ﬂ to the’ scre _
not ﬂp;}iv_to bCI ew-qhells w!nch selve as fusehﬂidem :

Signal: snd - Go‘ntrol 8y

- Bfond and Ootlice Lighting, |
; Sound- Recording / and Repmdr!p
Systems over G40, Volls: :
Systemns’ under 56 Volis e e
Theaters an im. ar' Occupanaies

hoth a.hzlli apply
'0: B 155104, Mulh-Wme Branch Circuits,

- inay may be usul for the ennnen on of i ff;‘tmndm" corducfm" shall .
hs.ve sm-h ter mIns:! ulenfiﬁed in a mamml diﬂ’eung fi‘om I.hn_l speriﬁed-

te the iollowm" color-code,

iné; of the
Tho other -

REVLVEY (o 13-4349.
13-6508
. 137844
11 13-8608
. 18-807.
. 19-6408
to 131144
137
12-5286 and 13-529%

ELECTRICAL CORB-~GREREL 13-2105 35

Order 13-2193, Motors.'_:: : T e .

" If motors, or motor ereLated appliauwa, are -:.mmched to any of the
branck eirenits deseribed in this seetion, which also supply lighting or
other appliauce mltlpts, the pr visinx & of thiv section and section 13-430

" Qolor Oode. A mulli-wire branch civenit a8 1efe1 red o ir;. thig seutmn

© 18 d elrenit consisting of two or more ungrouvnded conductors having
" a potentlal difference. Letween them, and an 1rlent1ﬁ9d groundpd con-

ductor: having o(mal potentlal- diﬂ:exenoe between ik and evach un-
gmundef] conductol' ot the eircuit and wiuch 13 connecl,ed to {he neu-
tral mnductm of the_'svstem Bnnch cucmts of agy “of ihe fypes

_1‘emgniyed in’ thm sectwn may be installed aw ‘multi-wire circuits, It

installed in raceways, as. open worly; or s comcealed kamob and tube
Work "the conductors of suclh multi wn*e- lnamh Limuit hha]l com’mm

: Color-Code:.  Three-wire eiwuit%-«-one blaclr, ﬂue whlte, nne 19[1 4.
W 1.-'<, cire uiwuone black, cne white, one red, one blile ; 5-wire circuits—
one bluck one white, one’ 1(‘(1 one hlue, one. yellow If more than one
Bkt \\'119 I}ran(h ou'mut is casrried throagh a smgle 1aceway the un-
vontided cnnductoz £ _the adchtmnal cirenif mqy be of colors other

'.than'tho% EpECIﬁEd_ All cireuit conductors of the sanme color shail be

‘ta thc same mlgmunded femler conductc; thxoughout the in-

Purauemt to Older 1{}01 : dming tho ‘war emerg. ¥ _a.rld ror a
3 8f 8lx months thersalier;, nniess otherwise amended or repealed,
color coding provisions of Order 132104 shall be recommendalions
ot mandatory requirements. This modifeatlon does not at’fect the
lrement. 'for 1dent1ﬁmtion oi the grmmdsd wnductors

al'ing, shall not e}.eeeﬂ 16{] volts to fvmlmrl Iu dwelltng ou,upan-
¢ voltage hefween mndﬂetors supplymg Iampliolders. of the
hell tvpe, rncpptacles, or apph(mces, slmll nat eleved 1450 volta,

) é regarded as & woia.tlon of this order. -

&0 intégral part of the fixture ‘and. braneh circuits 'wh:ch

anch eirenits. in industcial eetabimhmenta whic,h lsnpply only S

hich do not’ mcorparate Edmon baso lnmpholdem ave no: A
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For genews 11 illummation in chupsmues not lisied above, the load
shall be computed in aecor dance with the prov:sions of sub- pfuagmph
1) of this order.. RS Ce o : :

B, Show»Wmdnw Lsghtuw Pm shoW wmduw xllnmnmmn a 103{1
of not less than 200 wztts shall be included for ezwh linenr feot of
Bhow—wmdew, measurad horizontally alobg its hase,

G Small Applences. For small appliances, an additional lead of
pot less tham 1,500 watls shall be imeluded for dining room, kijchen
and laundry purpeses in single-faiily dwellings, for individual apart-
ments of multi-family diwellings having provisions for cooking by ten-
“ante, and in each hofsl suite Iw.vmg 1 per ving panuy. except that in
single- falmly dwellings’ thh o flpor area of lesq than 1,000 sguare
" feet, thée additional lﬂad may bé 1000 Watlﬁ; Fm: sman '11]1311'1110@3
in nther oc'(*upanf-iea, see sub~pmag1aph Ty e e e
_' Order 13-2109 spedﬂes that branch c:rcmts Rllpplj'mq ou{loh in
}utchpn, 1.‘:11111(113', panlry, dmmg yoom tnd breakfast mnm shali not
: supply other’ outlc\ts (I‘m' detelmmation of (11<,uxt see Lxumples 1
and 3, (‘hapter 10} : P
B e Omer Laads and Othee Oa m;mmss ']3‘01' othel' occumnues and
for ‘ipemal Iighting and apphanoe lﬁads, eapacity shall be incinded for
the S}_)?Llﬁ{. load to be sencd but 1 10&(1 lmt Tesk thm quiﬁod beiuw
shfm be mcluded fcn." e'tch uutlet

'Order 13~2106. Taps. : - .
Taps fo- individual lampholders or fixtmeq and taps not over 18
: 'imhes long (o ingividual cutlets supplying lampholders or fixtures,
may be of amaller mzp than the branch- cirenit conductor, bnt not ess
tha:n the sizi of tap spee;ﬁ@d for each type of branch cireuif, provlded
the 1{111(1 (Ioes not exceorl the carryhig c(ummty of the eonductor ﬂﬁ in_

the totai 1oad aq eomputui by m ey 13-2108 and the typps of circuits
tb be - used ‘but the pumber of bmmh eircite shall in every ease bef_ .
! fﬁcieut for the sppciﬁc ]oad tu he senwd. The" {otat load shall be
: ‘euits according to the capacity
"'nf the: : ini 1f circuits ‘Supply eontinwuons
"loadq suelx ag store 1ightmg'and' simil'u luadq the in 3 d shazi not exceed :

: In c.zku]ating ihe toad 6t the bk 8 of wil
mputed from the outside dlmenswns ‘of the build-

yen. imolved anc'[ the nnmher"of ﬁoorq, nat in’
} c]udmg open pmc es, ages B

nor unﬁn1=;hed hpfl.f,e:i[ 1n mqem( nts 01 'tttlcs" The fatni computed load'__-_
rith: the i‘ollow- L

Oll‘IEts auplﬂymg ﬁ‘ted npp]i:mcea ‘or suecm‘i :
B 2 L T Amp rntmg nf am:lxanu:
Qutlets supplying heavy-duly lamphelders ........ P NP b amperes
Other outiets ........................... Shreraaaanes I,ﬁ zunp-:ms

B E:cceptiom 'J.‘he minimum Ioads fox- outletrs aperiﬁeﬂ ir: sub-
b agmpil o sh_ali be modiﬁed as fnllowa'
t’clet Aﬂsembhes'_ Where ‘fixed multi ourlel assembhes
re employed ‘edell five feet of fraciion thercol of each separate and
ﬁmu_quf; length shall be considered ns one outlet of not less than 11
:i-m'me ¢apacity s exeept in loesfions where-a mwnber of appliances
;lre]y to be used simultasieously when each one foot or fraction
of shall be considered as an outlet of not less than 1% amperes.
Buﬂways 50 demgned that Ioads can be connected at any point ghall
'ted 111 length &g provlﬂed fcr multi-outlet agsemblics ;. except

_I‘m -general 111umination in the ecdupancies )
) a’;'-io&d of not iess t‘hdn me “watts per--_:" o

s.‘nl:s i
Churchos

3 %wule:ﬁ:ngs St oty unde; canditiona of operauon where he Toad will niot exceed that
. Hospitals itted for a branch cireuit, the uufhm'ltv enforcmg this code may
. Huotels? . "buswaya of greater lengih.. :

Office Buiid gB
Restaorants :

Restu Iephrme Euhangps ‘ihall hé \'.faiv.ed for mfmual switchlma:ds
CIGOIE N

chmg frames in felpphone exchanges. )

Fmsm:g Installiations. Addztiona to e,ustmg insta!lations shal]
m'!_a the following; . <. -7 G :

_'4_311.1:1;, O(,cupan[ies T New: uremts o' extehsions to emsting

ay. i determined in accordanee with sub-paragraph A or 1D S
der e\cppt that portions of existing styuctures not previcusly - ..
T 'dchtlons Lo tho building structure, eltber of which exeeeds.' '
g, ¢ in aren;” sh'dl b(* determmed in accmrlunce ivith sub—'

of”th.e;.al:ove listed cicunsncies; exmm smnle—fs.mlh?
dwlﬂual apnrtments off multa-famxiy dwellings:

- Assembly Halla'ond Audifortums ;...
Hallwars, C-orridora and Clomets vov.
d g vy

men in Pt 8d for- dw s, I addition o
ey branch ¢ireuit suppiying niipilanced; & 15-ampeie ‘Branch ehronit b mstalled for
encl BOO” aguare feel {:mprommately 3 waifs }_‘Jel.' AIRTE foot} of floor area,
B W ‘wingle-Tfamily’ deweiling. with a Fdor ‘drea’ of 500 ‘sate faet or lems, the llgh
ing load may beé determined aa apecified in sub-nm'\p:raph n uf ’.‘hli! mriar
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Order 13. 2113 Cldsqxfcatwn. B R . . .

Branch cireunifs recopnized hy fbw sectlon shail be cl'lsm fed in ae-
corfiance with the maximum permitied rating or setting of the over-
current device as provided herein, When eonductors of larger size than
specified are uszed fo provide for voltage dvop, the specified rating or
setting of the overcurrent device shall determine the cirenit classifi-
cation.

2, Other Than I)welling Occup.mcim.: When- addfng TEW - cu'cmts,
i " or Klenstons to: emsung cirenits, in other thas dwelling occupancies,
Lo the proviﬁions 01‘ sub-pnragraphs ‘A or D of this order shall apply

Order 13 2109 Receptacle Circmts in Dwallmgs.-: . .

in dwe!lmw occupancms, “braneh cucuits whioh supply lecepta(-le
'outlets i_n_ kitchen_ _lmmdr_v, panrry, dining;_mom and _meakfast rotlm

1.3 AMPERE BRANCH CIRCUTT

Order 13- 2121 Swpe. o

- Im addition to tlw forp'vomg general requhemfnnm, the 1B-ampere
branch clreunit shall confolm_w the pmvinions ef ouiers 1% 21~2 to
13 2.125 iuf'luswe. : o : :

_Order 1321’?2. Condnctors.. -
Conductms shqil not be smallel Lhan No

14,

B e d o 1'1 31‘ iéo :ezepta;led:tu tiff ;3 iﬁl' Oin gloerf;ltal? p:ic- ) Order 1'3 2123 Overcurrent Protéction.
e ista ne e .
: SDR . ATy e ; . Overentrrent dwives nhali have 2 mtin'r or aeltmw not e}.ceedlng 18

‘ampercs,

1y Lamphnlders of all types
2 Applmnces with indn’l(hml rating of not more than 12

11' fhe cireuit supplies nwotot-oper ucd

3, Fifteén amperes, if the cireuit supplim only fixed ':pphances
ither - than motm'—(&‘perated upplmnces

addlfmn to the fnrerroing goneral requlvemt—nfs, fhe 2!‘] ampere- : : E
oh en c-mL shall canfﬂrm fo the prcvmions of. nrders 13-2182 to:
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O I‘lxcd Applianc-es. l‘lxed apphaneeq with

INDIVIDUAL BRANCH GIRCUTY
"not ‘more than: . _

Order 13-2171, Scope, =

In addition to the foregoing genaral requhements, the individual
branch mrcml,q excepl branch cirenits supplying piotors apd moter-
operated applmnees shalt con(orm to the provistons of orders 13-2172

'__to 18-9175 mclusivv rbd’ shall ha” used to sopply only a 31ng1e outiet
'or 'mpliame' I‘m motors, ee soctmu 13 -1‘%0

also f,ur)plies, Iampiwidem
cuil supplies motor-operated

. 'J Twenty five 'nnpezeu if the eirenit
: 2 T\wmy iiv? ampmeg if the ehr
appllanom R - o

- Thury fwe 'unpeles, _zf the
plianees oﬂm than m0t01 opel ated applmnceg

Order 13 2172. Conductors Lo -'
0011(111::(01'3 ‘shail have _:cdrrymg capaclty suﬁ‘crent for the foad
- which they supply, Where such & cirendt ig fo supplv an plectric range,
thé rating of wlnch iy not deﬁmtely kuowu it ig rmommended that the
'conducmrq sha!l be at least two No. 6 coudnctms and ome 1\0 8 c*on—
ductor : .

; "vamfms Df UldEl‘S 13- 2162 to
132166 inclusue The EO-ampel 'br“mch civéwif, shail not’ be used to
: supply Iampholﬂms _-'ﬂwelliuf"- ownpanries,-nor o sapply portable

;v npplisnces or: wmbinatlcn nghtmw 101{1 and appliam,e lmd in any
N type’ occupancy _ o _ :

'Order 13 2173. Overcurrent Protectmn. - R C
Ovmcnrlent devices shall have o mtjng or sebting fidt {n ‘bkeess of

the' r:axrvmg capacity of the conductors of the clve Uit and not eXceeding
1’30 per r‘ent of the ratin;; or thp appham‘ S

(lrder 13~2174. Maxlmum Load

B '_The load Sh’lll :mt e’ bmited If an indiwdunl by
phes a rango, hot plate oy snmlar'

'elements having a rating  of mord than 7O ampexes-, the appliance

shall have sub- -divided cirénits each pmvidpd wzth ovpréurrerit pro-
[-e tzon nm: exceeding 50 amperes.-'- e S

- I‘or pqﬁable appfianea
Cucults" L

'rél' tm] n-

‘{cc-'ss’ﬁf 4 "ampm 6s - sm ."’thﬂ'ivic.!uél' B:"anch

rying Lapaclty 0{ not'lehs ihan 50 am¢
petes, ﬁ)&cept thut 'ta'p's ag prmided in:order 13-
"(aparity bist’ not bma}ler [han No

anth ru‘cuzt Bupv
appliance with surface hedting

163. Overcurrent Pmtpcf,mn
Overeumem devims shail hav

An indindual branch clrenit may’ éub;ﬁ]v only:

A, Lamphelders, A single Iamplmlr]er
B Receptacles, A raceptacle suppiring :
1. A single Himphalder oy Hehifng

2 A qmgln npplianre of iny rating,
182474, :

or lighting fixture. .

{See .order 13-2161}

fixturs,
"A EOampere bmmrh clzcmt Wiy supply’ un}}r

except ag limited in order’

Lampholrlem Pormaneully connacfed heav duty- lamphotd s
in other than dwemn" occupa11c1<,°; S

a. Fiwd Applisnceq A smglé ﬂxed 2

pph‘ance of any r'étiug'; X~
as limlted in order 12 2]’?4

SEC’I‘ION” 13.220__FEEDERS

'eder mnduotors shnll not be <;maI]er than spedﬁod in ‘I‘a‘nles 1 and
__Chapfez- 10 for the’ c*ompuied Teeder lond ag do{erminpd ¥ order .
208, A 2-wire feedm snpplvlng two or mora Z-wire branch cirenits,

mre faeder supplying in exXcess of two "—wue branch elrenits,
wa or more S-Wire lnan(h elreuity

fes the ;om_z_ our _1_°|_3nt

8 of Chaptér 10 may. hiy appheii'
of range and water heabar

snpphed bv the servme entt’ance' i :

; shall be not smaller than No.10, .
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_ bECTION 13 230. SERVICES i : . ; C. ;S‘cm(ce Drogs, I‘\copt a8 pmvlded n st -paragraph A, service
o o drop condnctors in nuitiple-conductor cabies sbnll e rubber covered,
GENERAL REQU!REMENTS R

. ar have other approved bymlation, Open individnal conductors shull
: Order 13 2301. Service Conductara. C .

. "be rabber covered, or have other approved Insulation, or he weather-
. Bervice condnctoig’ shall Be installed” g 25 'to be isolated from or _ broct. (type WP)..
" profected” from mechamc

al injmy Attachment of overhead conducturs _ DL On Baterior éf, or Eutering Buildings. Emept &8 provuled in suh-
stowld b so- mada as io pwvzﬂe neopssury clearanr'e for the uke of ) P paragiaph A, service esonduc itors extending along the exterior of, oy en-
]adders aﬁd safety equlpment :

tering buildings shall Le 1ubbe1 covered, or have other approved in.

sulation if in 1ac(,ways, or In. service eables, Open uuhvidual con-

ductory which entap the bmlding shail be Yubber covered, or have ofher

approved insulatwn but whem on the Mteum of the hmldmg only
may I)e wmihmprmf (type WP) i

drop i p,rmltted hy order 13. 2321 N Order 13- 2305, Size of Servme Conductors, -

ey"mar Imve o or more gépirate. _ o Servies conductors shail have adequate epir ena‘-cauy

4 thh atp tappe & frote on o service © . :'- safely conduct the ounent fer the loads supplied with.

swv: ce ehtiancs conduetors may be o - ture rise detrimental to the nmula’ring cover g

qewme conductors. . - T : shj;ll gave ad(;:}u;ﬂ.e _mpoh‘n:;(,a: mength

. - ervice Entrance Oon uetors,.

‘C.Ina slng,le oceup: ancy, . whpre 2 set of sernice eonductors is a!- o "Lludiu« undergroungd ‘;Lrvi(‘es, shall. have & current: ¢arrying capacity

ready ingtalled For' one clazy of use..one add:tmnal Fet miry be installed o sufiicient to. can‘y the lond g8 determined by order 182208, and in

for a different class of user h . ' «,u'c-m'danoe \uth Pables 1 ang 2 of Chapter 10, Serviee eifranece con-

One B‘mldmg Thy ngh -'Another. S -ductols aupplving umtallatlons of three or more branch cireuits shull

vioe; m undorground SoFviee: ahd o setvics from At - ongist of at least two No, 6 Insulated conductors and one No. 8 bare

1solated plsz “shalt” snpp]y s buildm BrGiE ahether nTess ‘Such _— oonduo[m Instalistions having only one or two braach cirenits may

- boildings ‘re wmider stgla eenpAney o mdhagement, - Conductors o be sérved by two No. § conductors. The neutral of. the servics enfranee

. D conductow shall hsvé & cavrent ccurying eapacity in conformily with

L conﬂmt orﬂfu;f];i)icegl ufszr,ii;(ézsz;w; ;{;:h;‘:’a;:ni;m:jt?nbi’ﬁ:’:;t:' ' ordér 13- 2204, azd ‘shall be the same size a5 the ungrounded conductor

g w:ihin . wall; shall' pa onmdered nutsiﬁr» the building: Sl whon the: ungroundeﬂ leducmrg are No, 8 or Sinaller.

- B _Sew‘vtﬁe Dr ops Lonductom in service dmp‘s ghall be nor smaner

than I\o 1[) if of snft LO})]JPI‘, 01: No 12 ii of modmm or h*u'd draﬂ-n

-f i’ geneml " bulldmg

: shqu be snpphed thwngh; mily anp aet of
serviee wnductms, except Sl

: ‘B Buildings of multlple oorupan
“setg nf servieg ent;ranco cobdustérg
drop, ot fg” 01' MiGre. Snb-sets’ of
tapped from n singlp gel of main

ing cnpacity to
out g roznpexm
of the conductor %, angd

va;cc enimucz, conductors, in-

nrs: extend!ng from the' serv!ce
"pole shal’ have in’ insu)atmg '

Jexpiosure. ln ‘atmospheria. and: nthe
'prevcnt auy detriinental’ leakage

-~ obi _cts, or. the gmu.nd :
W Unmw!ated Nmatmh In t.he case of ‘dey
a nommal volfﬂge to ground of not more th

ormally withstand .- - Order' 13—2306 Master Sex v;ces. L Vo

of use and: whmh sball,- ’ a a 111 operty mmpru,mg more, than one hmldm-v nnder

tn aﬂ;acent mnduefnr ngemenr, andfnh:ch haq af'genmatmg plant or 1s sorved’ by a mastor

fee, the oonducwrs umnin"' fmm ohe. bm}dmg to: amother ghalt nof

bes ,onsidered as BeTviee conductozs, Dirt the wumzx in each i:ullﬂing

rved shall be" separately controlled apaq- mopmlv nrotected hv oVe-

neutedl sorvice: ‘condiwctor. wltlmut an’ inwlating covering may belin. - urient - devices,. The control shouid he* & “rin tait-breaker ¢ an én.
stal!ed Incept i the service rlrop, ‘wch an’ uninsulated condnctor shall' E

sed exfpmaliv operable switch; which may he located in the Iitd-
b part ‘of an- appmved trpe of ‘gervlce eible or shzl be. txi it in o

erved or in’ anothor building. prowdod 1t is nueqmble to the polsuns '
m,zd métal Taceway 28 the nstallation, - " AR

=:1n5;1e msm

vice eondiuctors fhat Bave
an’ 208 volts, B grounded

 Mxcept as provided L under : rder 13- 2307.- Se
1vide. @ nductors up ta thé ‘poing _0 gervi : '
'eqmpmﬁnt”shall be eovered with riblisr: ooy

proved insnlatmg nmt"'rlal %rviee mnductors installed undergmund:

o in- onorete glabao r mason in ﬁilect r'ontnet with earth shall he" '
'qud ce\rﬁred or : ' : :

rvxce Entrance Conductars w:thout Sp]leo

ps to mam se:vive conduotors
Ih-pardgraph B of order 13- 2302, or ¢
ent -15 ‘Provided in sub

:ue pelmitted as pruvided A

~paragruph A of order 13-H351.

: 2 : eEvics entrance’ donduciors shail e Yithout” spiles except as follows: - S
camhrio DEDELI6r. other ap ; Olamped or’ bolted emmections in a4 mefer 011{_108111(—" arva per—“

o0 individual. sets gf. setyles. -



















8 {0 protect tk;ei__ secondiny’ civouit, If Bol ing ually. abérable from
) t_:t_si_d__e_ _the.:"vgulf:?:’meuns' shall he p':"bﬁdéd_ “to” tr'i'p.:.'t'h:é ‘breakey fl‘i.‘;‘ln
.:c_mg_s_id(.a__ the” vaure, 14 Al ‘other cggey’ the -'éééoiidai'j? "(':i'z"'ciﬂ.t' shall pe
e providgd with-a"dis:connocting meany angd GVercurrent Iirtjfe'etiorl fis
. '.reguired' by variong Daragraphs of thig section, : . S V
. haﬁiﬁﬂa&: c:;arable"' ;o meehaniéqié' Father than any-'éIééﬁ-ici:I;:. iinkage

_ . y the poing o peration, [ x
Q}.n_e.mfn and elosing operationg, - . - . 3“!’-: Efe"“._ N bﬂth e

NT ¥ ROTECTION

Hon: for _co_;l'djzéz_t_gl"_s' isﬁ"p_z"b{'iﬂerl for ‘the Iirpoge
e Crenlt F fha ‘curbent reachés 'n valve ‘Which
stve ¢ _-_'d_'a_nggmi_l_s‘_'_r'.énfpézi"ﬂ'tm"_e' fa’ the conduetor, A
onsidered fo "_-;J_ri;i_'ttéét'f_eﬂ:'_x;hni:_bveréz'zrr@iit it
X _l__if&b_le';__l'.flt_f_ng’i:_}_i' ‘setting I provided in' encn

the same clicnif, E S

ercukrent Proteition of Batipment,

'_U v_'_éri;’_ill‘}'é_ﬁ'f 45" Specified i the

i Vs Seatlon 131y
-Oiderg FAAR0E-Ho6 ang 14-4008-A.7

Ovders 19-6341 ‘and. 135008 - -

i _ -Order’ 184454
. Over 800 Valitg = v - Heetion 18-430 -
 Punelboardy ‘e ters 1d-1un, 187142 and 132714y
Servivay ... .- : ‘ v Order 18.33s2

Shenal and Controf mmisiesiiaes Orders 182871 o 135000 -

-8igng ang Outline: 15 Ling . ! Graer 13006

?ggr:di'_Eqi:ipment_ g'h " . rder 13-6408 .
n i Ei* 13w -

18:4531 ang 13-1582°

CArrying snpg.

R b 92 CRADEeR 10, sxcept 4
oo A TE the alfowabi current ‘earpyig
Qe 1ot (?_Ql_'i-espon_d”tq the standard siseq OF ‘yalfugs of Overcurrens
.dg‘if_t;es%_ the next Inpger siza or Fating may ho Wsed; bt ‘not eXceeding -
150 per ‘cenit gy the allowable: turrang carvying oa ot 1 .

" B Fixtire Wi ¢35 and Cords. Fixturg e
16 or No. 18, ang tosel eord sha)) pe cotistdered oy Drotected by 5.

rrent de'vices_i_'_Elg'sxi'ble-_' cotd No. 18 iop
o wh ol Ay et

 arger,: approved

 Diotop.

.. _:.‘Q(_l'l;’i]'}j.e.nf:
84343

i Orider 1g.8097 -

teity of tha condtictor .

'yi'n’g_':_ CiipRcity i the egp. -°

¥e or Naxiple cord, sfrey Mo

o BLECTRICAL CODB-GRDER 18-2408 59
. Branch Cirenits, The condnctors” supplying lampholders on
branch cirenity shall Le considered ag protected by the branch cirenit
overcurrent device when ip acéorﬂance with the requirements of order
18-2108, . _ ) ot
- E. Reémote Gontro), The condnctors of the control circhies of ro-
mote control wwitches shall be consfdeved as protecied frofs over-
current 'by ‘overcuryent devices that are not of the so-‘ealléq time-Iny
type aad ave rated or set ‘ab not more thap 500 ber cent of the, CATFy-
ing dapacity of the  remote rantio} conductors, ag sp‘eciﬁed"_in' Tamé's__
SR Taps. A eondiretor tapped from & fooder ‘shall be considered

&S properly’ pr'ot'e_ctod'frbm_"o_ve;_‘-eu’rrent it installed In aceordsmece with

order 18-9484 or’ 13-4349;

* Order 13-2404. Thérmal Devices; .- & .

" Thermal cutouts, thermal relays, and other devices ot designed to

- open shorf-circuif;s, shall not be liged for averewrrent protection of on-
ductors, - B L S

: Oldcr 13-2405‘ . iIngl_'m'mde:d. 'Cdndﬁét.o'r.é.;

- An overcurreni device (fuse or circult-breker

-."e'n'qh-"migi"dlmdia - conductor, exeept th

the, number; and’ posiffy

: or relays shall be as

- chrenit-breaker shall open ail ungro
- Individual single-pole cireuit-breakeérs may be, vsed for the protection
“of each conductor of ngrounded Zwire cizcuits, tach ungrounded con-
ductor :_61,‘__'3:-'_wfi'r'é_--_"{I:ifej{c'tff':;z'i't"eii't-.;"m‘_'f single-phage cirenits, or for. pach.
tiﬁffrbu’_ﬁdéti_  Conduetar: of) lighting: or: appliance branch elrenits cop- -
nected (o 4-wire 'thre{é‘phﬂ'se_'syst_ems,' or G-wire Zphase systems, pto-.
¥ided such Hghting or appliance cireuits include 4 prounded eondietoy,
Order 18-2406, Services. - o _
For services’ the mumber of overouriant tnits shall be gs specified 1y
Ol'dél"13—2371i' . e R P

32400, Motors, e
Fb_r_'::jli}tbr;rlihniﬁg protection the. numbeér of evercurrent nnits shali
e A% specified in” orderg 134326 and 184327, e
Order 18.2408, Feeders at.Supply Stations, i
Hach' ‘Gonditetor of g ‘constant potential cirenit entering or leaving.
Su'r}ply'sta_tioﬁ,'except grounded neutrel conduetops of three-wire sys-
€ms, ‘sHall Bé proteeted from excessive current by g efrcuit-breaker,
: it ca 6f approved des ';"Such protective devices

b¥ an’ cquivatent dé}'i'c‘e’_t ]

UL-be locateq ‘ay Renr as practicable to the potnt where _the'canduc}:" o

nter or fenve - the' building:’ For’ the outgoing cirenits not: ‘cor
Wi Gther sdurces ‘of " power, "the profective "devicey may. he
Ticed on the SUpply side of trenaformers or sifilar dévices, o
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" Order 13. 2523, Gr '
. Systems, rounding Conne"t“’“ for Altematmv-(}nrmnt

bez;l:j;nzti;glemwnt cirewite which sre 1(.(111119& by ordel ]& 2514 to

tded shall have a grounding connect

ice, cxoopt oy rection At each individoal sery.
provided for in order 13 2521, 11

md le connection shall he

seca;d;:ly :llijtlsgmljl_v side of the sorvme dI{\COED@LtiDg means, Hreh
‘ibution syatem shall hme at least | onp adt

ing’ cnnne{'tmn at the transf ; piN g“"md

orTaer Gir Plfs?ﬁh!.‘l‘ No gr
Sl _ j o: # Oundnw coT-
ou shall be minde to ‘the’ grovnded elr énit eandictor | oh the ioad

) 23 l‘ of’ 9 E‘lvi 6 d}qc e
{.)1]]. (‘ti]lg m(‘ﬁn‘), {‘Yl'ept ag ])10?“1{.‘(1 10! in’ 01 ([(1

“Or : SIS SRR
_del. 13 2524 ’I'wo ot Mure Bmldmgs etved by 2 Mastér Service
I 5 ' @ ‘

ﬁgemm gnl?psrfy r:u:m:rprmnor mqr tha one bulldzng wides smé,le nan.

huﬂdlng \ur;)pus;;\;d hy' a n_m e_' sel:vioe, ibe wmng system in any
rom much servies mny ba'

romed gzounded aS ety ag prm,—

- Mﬂtﬂ? égng;;]f;nmt}}]fe of the eondtetors to the bullding, Wwhether (he

) e

) l)ui]dinrr i 14 pfutimlar h&i}dmg ig ms.ido or mlf&.ido of tl:w

s : e . S
_ fmm e:s Iiaﬁiﬂ mcjeway e.ystem is usul In zmv suoh hullchng suppllerl
Rervice and thiz metsl :dceww or !
eurrent eary ying metal 4 iy
part ig dccassible from o
e on - Y gronnded ‘surface,
elnl racewny system: and. the ventral conduetor sheH he honded

{0‘ E‘thel Ilnfl C i E( o . })
b o e i[) an ‘] DI()';Pd glﬁ“]ld P]E( ilﬂd(’ ﬂl. th@ (.,Ilt[ﬂnl‘e

F)rder 13 2525 Conductor to' be Gmundod

.-'FOI‘ alfelnating.culrellt j | R o ’
ST nteli :
| groundod Sl be s folisws or wiring ‘*}thn‘i e mnduewr io e

A: Smgle-phﬂsc, :
B Siag!e phaie,: 3iwii withe iden'rified eutrai eandmuu-

o Multi&phaqp E¥slems havnw 0ne .“']rL common hj all phmes fhe .

de‘ntiﬁerl cominon -eondnetor ;-

C Muitis phawe systoms h’lﬂllg une phase gml‘mded e idén“;- .-

ﬁed condu('tm e

CR. Multi ‘phage systens 'in . .'
8 in vwhich rme phase is nsed as : the
. uhamiﬁod nentr'll cnndu(‘tox '_ Onp phase mﬂy (‘3.]1 be gmu':;llcd( B) _*__-1_1_9-_

The identlﬁed co"lductm i c.omrnon}y lmo';vn :zs "'l_he white “hr‘."

'_Order 13 2526 Iso]ated Systems.

I‘ "
OF - G- mtenm- wuing syc;tem o oilcuit Whi('h- iz Fagnired to ha !

: : gm_undpd_ 'm(i_ yvhich _1s no_t rmmechﬂd to :m e}.reno «econdary distriba. -

: sonree’ of suppt t thel wwit o
_ ply, er’ th : wi’mhlmmd o
. aum}lv side o the fir ‘!Wxtr,h conh olllug"'rhe svstem"' : e

ELECTRICAL CODE—GRDER 13-3542

 CONDUCTOR ENCLOSURES
Order 13-2531., Exposed Metal.

Exposed conduclive materials enclosing eleciric conductors are
grounded for the purpose of preventing a potential above ground on

the enclosures.

Order 13-2532. Service Conductor Enclosures,

. Beyvice raceways, service cable sheaths or aymoring, if of metal,
shall Dbe grounded

Order 13-2533.. Uther Conductor hnclosures. )

. Matal enclosures for conductors shall e g‘rmmded except in runs of
Iess than 25 feet which aré freé from probable contact with ground or
grounded metal and which, if within reach from grounded surfaces,

are guarded againgt coubact by persoms

' Order 13-2534, Sp#ciné from Lightning Rods.

Meml enclosures of conductors shall, wherever practicable, be kept
at leart & feet away from Hghining rod conductors, Where 1i s not
practicable to secure 6 feel separation, they shall be bonded fogether.

o 7l BQUIPMENT
" Order 13-2541, Exposed Metal.
 Rxposed condnctive materials enclesing electric eguipment, or form-

ing a part of such equipment, are grt)unded for the pur pose of prevent-
mg a potentml ahovp frrmmd o1 the eqmpm(,nt. o

Order 13 2 42. leed Eqmpment.
L Gener al. TUnder dny of the following condifions, exposed, non-current-
cumvm" “metal parte of fixed eguipment, which are Iiable to heconle

enel f'ued, shall be grounded:
' ® eqnipmcnt iz supphpd by means of mwetal-clad wiring;
I eqmpment iq loc:ztfd in awet 10c:1110n and i# not isolated;
O v eqmpme’ﬁt 5 in & hazardows location ; See Hection 13-500;
'. If eguipment is fn electriéal contmet with metal or metal Ieth
© W If equipient operates with any tozminal at more than 160 volls
fo growid, escept as follows:
“1! Pnclosurés for switches or cirenit breakers whm‘p aceeseible

“to qualified persons only;
-2, Metal frames of electrically-hented devices, exempted by
“special permigsion, in which ease the frames shall be permanently
nd effectively insulated from ground; : S :
‘8. 'Pransformers mounted on wooden poles at 1 height of more.
han 8 feet from the ground. Hee Order 1053-B, Volume 1.




v OL'UM'F )
Older. 13~2543 Fmed Lqulpment :
L Rpee ifte, BExposed, non-en 7 metal’
rrent- CRITFINg mata] Pairls o
kmds‘ of eguipment, Tegardless of volltge, shan be grt);n:izfi follox e
specified in opdep 13- 4136
motm.s, exe

AL Frames of Motors ge
B, Controlley ciges  fop
switches;

. J"lecrug equipment of elu alms and c:anev

: D m ,
o studms eﬁiz?:cp::j[;xlp:ljnt in" !-rﬂmgps ‘théaleeg -md mf’)fim’x Bictare
naent Igm . o ’
IO Brodnd; o ococ psﬁ on 'LH(mrg Of h‘ﬁt wigre” than 150 voHs

vpr Iinedg COVErs of snap

. milegy 'fheqe" are in-
cm, alsn insulamd frnm gmund

SR Swjfchbomd 1) |
: : mes, vcept'ﬁumes of. e (-gp
: D:(_.):IMIIWXHWItchbom'{Is which sie: Pﬁ’(‘(_‘[’iv@]v msulated(‘umnr smgle—
: ~ther: ;p\r ‘Fgyp vxerﬂp!ions seq olde1 13~6634.
rdc»ls 13- 2622 to 13~2524 S

; ..Ordel' 13 2044 T\ron Electncal Equ;

pment.
The follawmg met'ﬂ pru‘

ts shall ha- gwunded'

A Il‘lameq aud tm( ks m‘ elecrrleztll

' _l‘he metal 1y ame. of’

whic . electric conductory nye amcnea ! friven el rator ear o

a Hand opmatea met&l a,hiftmg

atozs, 1099‘5 or cablec; of EIC{‘trxc eip

._as. paztxtions gml Work etc around -
volty. between conduciory, -
e ole “tontrot of the snpply g

..Order 13 2045' Portabie Eqmpmen

Iindeyr 'my of
i vondltions exposed no. -
metal p'an of pm table: equipment shall. be gmunded ¥ furl‘t’ﬂt

A In hvazdons lorations
. _If (zpemtefl at mole mzm 150 ¥
. 1 Mntms i rrumded

Melal fzamus of eIE,’P.II'l iy
: older 184937 ; L y

'--loral,inns, by by percons '
or melng in‘;lde of nwhl

c'! ri-yirig S

T A5E "l‘RI(,AL CODE- -—ORDLR 13-4455 [112]

tankg op bOille, shall hp g;ounﬁ(\d except where supplied through sn
Insulating transformoer with ungrounded secon wlary of not over 5o
volts,

Thiz p'xmgrnph shall nor ke censtrued to prohibit lbe . uke of an inpulating trane.
former with o stcondary voltugre greater than RG wvolts, if ithe exposed metal parts
of the appliance contiected to such o transformer are grovnded, and provided ofher
eonditions of this section ave fulilled.

B i3 yecommended thet the Ref-carrent arrving metil berts of all portable motore
and other electrically cpernted equipment which operate al ommere than 50 volts pnd

leab than 1'3(} vnIts to mounri be gmunded

Order ]‘3 2.:46 %pacmg from L:ghtmng Rods.

. Mefa) fraimes And’ cases of electrie. eignipment ghall, wherover ]_31‘1(,-
ticable, he kept at leasl 6 feet hway Trong lightning rod conductors.
Where it iy net: proctic nhl:s to secnre § feep separation, they shall he
Imndud togethar,

MT‘THODS oF GRO[ NDING

Or&er 13-2551. Effeciive Grounding,

The path to ground from elrcuits, equipment, or eondnctop enclogares

" shall be permanent ang continnong and sha?l hnve ample carrying
- eapaeity Lo eonduet safoly any currents liable to be impozed on it, and
_ shall ha\e impodqme sufficlently low to Imit Ihe potential above

grownd, nnd to farihtatp the opemtmn of the overcurrent devices in
the clrcmt : : :

Order 13- 2.)52 Grounding Conductor to Cirvcuit,
" Tie: grounding. condnetor may be contieeted to the grounded elrenit

) mndudm at any convenient point on the premises on the supply side

f thrx sprvwe disommeetmg rm,m.ts

Order 13- 2553‘_ Cummon Grmmdmg Conductar, - _

'The gwundmﬂ -:ondn('mr for {,Ircmff; m'ty also bo used for pround-
ng equipment conduit and n[her mm‘.ll raceways or enclosnres for con-
Iu{‘lnrs, includnw servlce mndmt m mble «heqth smﬂ *;9}. \fzeo eqmpment

: Or_der 13 2654,

Servide condnif of Tustal” p pn ‘from iinder onnd supply s eonsidered
'bo glmmded it It eontains mr\h}—chmthed calle bouded to & con-
tintious undmgmun!i metal-sheathed enble system. The shoath or arnor
o servme ‘eablé from underground su;sply is considered to he rrmmdeﬂ
it s mctalli:‘aﬂy tom!e(‘red tn a wntinumas under;xmund metal-
'sheathed cable system, " - S :

'Orﬂer 13 2555 Short Sedmns of Raceway. - )
So]ated sectiond of mefal rae eway or cahle a:mm, i required to be
J.ounded, shall preferably be grounded by connecting to ofher grounded, R

ewasf or. &1‘1]’101‘ lmt may ho grounded in ﬂCI’OI(]BHU:‘ with order';




VO L1 F M L

Order '1'3' 2396. Fixed Eqmpment. :

" Mata] Boxes, cabipots and’ ﬁltmgs, oI noen-eurrent-dotrying metal
psuts of ofher fixed equipment, if wmetallically connected to grounded
cable armor or metal raceway, are considered Lo be grounded by such

connection. If not go connected they ma b i
¢ rotnded 3
followmg ways. ik e ¥ é. .or in e of the
. A By a g'nundmg conducmr run with cheult oonductnrs in wire
:gfembhes ‘this conductor may He nnmsulated hut i dn individual
; reving is pronded for this eomiuc-tar '1{. shall b
. 3 e Imi

.;, gleen comr’ naed et shpd to show
S % By 'a separate, grounding- conauctoz matane(} the «ame as 8
_ gwundlug con.fluctm for eoudmt and the hke, v : :

. B DD pe ) 0
C P S (‘Lﬂ.l l'ﬂuﬁ I D the‘l l‘llean‘s fﬁl g.{'ouﬂding ﬂLEd Cl‘}ui]}

I‘m the pmpﬁaes of 1211 1uie elcat;ic ringes are consxdeled ‘as fized
equipment even thou_g,h conuected hy ﬂenbie vmd ;

: Order 13 2557. qupment on Structura{ Metal

_ Eler:tuc eqmpment st,cured to and in conta{,t mth. t.he grounded
5tructtu&l wmetal ilam@ of a Duilding, shall be deemed to be grounded.

- fletssl c-zu trames Huppor ted by, metal hmstin" enbleg attached to or
o running over sheaves 0% dlums of elévator machine% ahall be deemed

'. to he glmmded xf the 111ach1ne ic; wround@d in accmdanoe Yith ttua code,

o Ol'der 18-9558, I’ﬁltable Eqmpment,

i Nou- “current- cauying meta}” |
pm'is of portable. equi ment ma
- glmmded in any 0],‘9 or the fo]lowmg ways o IJ ; F -be

B A By_l eatiy of th metal enciosm‘e ‘o the conductors feedmg such
_ ‘q Cl‘llpment, plov:ded_ _au pproved. 'multi-pwmr "plug cr “tqulvalent is
us_ ohe yrong for f purpose of- gwundmg the metal losure, and.

_:-pmvided 3 furthier, thia fhe meta lostive §s' 1ttaehed to the plug an{i

tu tht, eqmpment by L‘Onnectms xpp] ovcd fm th 'pm’pose,

SR H'_y means of 4’ frmmlding conduetm i ‘With the' ('hcuit cun;'

ductms in wire' assembilicy, provideq an approvod mwlti-prong plug or
eqmvalent is used one py rong for the pur pose of comwctmg snnh ground-

. .__‘ ing" cemlnctor 7¢3 the grmmded metal 111@9\\':1} or cable armor} this .
condaotor ; mav be mnnmﬂated but i '111 mdividmi cuvelmg is pxovided :

- for t}ns_ cozldmfm, lt \11‘121 lJe ﬁmxhpd zo show'a gleen color i
!

: C: By mgam of a separalrs ﬂexzble wue o 51:1313, :nsumted or bafe
pwtm,ted as well as prur'm able against Ill(‘t_hani\'"ﬂ m;ury. .

' O;der 13 2559. qundmg Equipmcnt tu Clrcmt Condnctor

-f Thp gwundeﬂ cm_mﬁ eonducior on the Zoad s:de ‘ai- the eonnection '
S f;rlound shail not We used for gmundmg equmment cable armor or .
s micta lar:eways exccpt hy " n:peonl pmmi.ssion ag pruvideﬂ in sub para—- )

g graph 3 of mder 13- 255[‘

of the following means;

HALBOTRICAL CODRM—ORDER 13-2575

| BONDING

Order 13-2571, Bonding at Service Eguipmaent.

Where the supply is from an overhead distribution sysiem the elee

trical continuity of the followiug egoipment and enclesures sghail be
assured by one of the means given in order 13-2072:

"A. The service rnceways or serviee eable armor or sheath;
B, All service eé]'{xi'pm'eut chclosures containing service entrance

condnetors, ncluding meter ﬁtl,mgs boxcg or 1119 111\9 mtelpo%d in the
qex’vice mceway or armm' H R

T, Any conduit or armior whrch fmms pmt nf fhe grcmndiuv con-

duf_tor to ihe sewice rmeway

'Order 13 29?2‘ Mefms nf Assurmg (‘untmmt}'

Tlectrical mnﬂmutv at gervice equipment shall be assured by one

T A, Threaded flttings wifh jointq made np tight, where rigid con-

'rlmi is involved ;

- B, '1‘111‘{,&[11(3‘45 fittings, made up tight, for elecirical mefallie tublng;
o Bondlng 31‘11]‘111913 mnpting fhp othex 1equnements of this gee-

Ordcr 13 2.;73. Metal Armor nr Tape of Se! vice (Iah?e'

. With service cable h'wmg an muingeiated grounded service con-
liictor in continunous electrleal contact with its metalle armor or tape,
:hé"'xhi:tal"covering is considered to be adequat:ely grounded.

Older 13- 257L Valtageq T‘xceeding 150 Volts. -
’I"he ‘eléotrioal coniinmtv of metal 13(:9'-:@:1}' oy mehi ﬁheathed cable
which contains any ‘cotiduet oz* of more than 150 volta to ground shall
e assuved by one of (he methods specxﬁed in nr dm 13-2672, or by one
M ihe following methods: Sl .
-A Tmendless fi ttmgq mdde 1133 tight with eondnif or armered

B, Two ln(’kml{q ono mfﬂde 111:1 one m]ic;lde af lao\'m and eatinets

_ rder 13- 2 73. Lonsely Jmnted Meta] Racow aya..
xi}anslon jninis and ielescoping sectloneg of raeeways shall be made
trically continuons by bonding jumpérs or other approved means, _
al’ trmmh meewars wsed it fonnection with sonnd recording and’

;)rf)ducmg‘ made ap o sectlong, shall confaln a gmlmding cmldmtor_ L

'hioh r-ach qootiou s.lmi] be bonﬂed













79

ELICTRICAL CODE—ORDER 13-3523

| VOLUME: %:-ORDER

- Order 13- 2623.: Cases of Tnatrafien
[ Operating Fo!fage 250 or I,
" operate with windings or w
grounded as Follaws -

ST R ; SECTTON 13_250, LIGHTNING ARRESTERS
; Metérs: and Relayg, INDUSTRIATL, STATIONS

ess. Instriunents, meters and relays which -3:": ’

olhmg barts at 750 volts or less shall be

Order 13-2801, Where Required. ided i1 industrinl stations in loentions

]]p Trovidaed st

Lighting arresters shall + protection again

1 reia; ot locited whefe thinder storms are freguent and aderqmate W
and relgys not locnted

o working pavts’ st ' jighining is not otherwise provided.
neeessible; 45 - ather than. qualified

A Wot ow mvrtdmomfi« Instluments me-rprsz,
ot sw1tc.hhoa1ds which operafs witly: witdings-
300 voltg o1 more o’ ground, and:
persons shall have the oases and othnr exposed miefgl. ATES grovnded : . . d.

: ¢ 'Order 13 2802. I\uml}er Requzre — auudod overhoad
. B On Dead Fa ot Swu‘rhbmrrls Inshuments metols and rplays . osler ,=,11 111 be couuecud to each nug

'(whefhar operated fiom eurrent gnd potenfial transtormers, or con- : A Bghtning n,n% el leéﬂuw the station, except that where ther eﬂm

' nected du'ectlv in tha civeuit) op switchtoards hmring ho ln'e pfutc; o ; conductor enfering o “gingle set of drresters may be inutaited on the
ﬂm front of the pane]q ‘:hall have the cases grounded ;- mose than one cireul; asing 3 to profect civewiis thaf may remain -
N “g‘ it w5 d ‘i ) ; o el - station bus il méans are provide
. Sriteh ﬂar ER nerumon 8, e PlS and relays . S the bus. ’
nnefted from

(_whethm operated fmm cmlent J.I‘ld potential tmnsfmmer Or con- . dasco

. hecte irectly in the: circmt) ol switchboards’ ‘having exposed live orcler 12-2803, Where Connected.

palf on Lhe front “of pmels :«ha]l not, have their casey Erownded. Bub- :

> ted
3 the hno side of all connec
shall be conpected on

- ber inafs; ~ol dther suitable floor ilmulatinn, Shall be pl‘o‘rlded for the .  The “”e;'f‘;’tm
. olmatot if %he voitage to gmund exweﬁs 159 ) §_ta§19?1l:a.pp. s,

i Section 13-AC.
For !ightning ayresters in haxarrioua Ipeations, see Bect

Order 13-2624 Cases of Instrumen

Operating Vollige ‘Over 750 Whe;

'{)rder 13- 2811. Lt:hzahon Fquipment,
' have current. Carrying parks ‘ovey 750 Yyoltg ta” gionnd, ey shall e ) .
isolated by elevation or p: oiseted T

rafeol tilization eguip-

B ¥ ng arresters installed fov the p}(\.tef.,tfox: .o.f' u‘ o e

i v bam]els’.g“mndf’d et : m::ftg }1]1::; Ee installed eiiler inside ov mli‘*:}b E;l;prb:“Ld;;li;:mlmed o

ot msulating eOvErR" or ?;uardq ’J‘hcn- oaaeq bhﬂ]l not bo groundea ; * containing the equipment to be protected “:D e l{mm w2 alated b

ewept \ foumm. i : i levation or made otherwise inaccessilsle to npgus O e 150

be d if the onerating voltage of the cireunif e e
helremlllz:f\ie;:nronduetms they shall De inmaccessible to unguali

yolte i

persom '

: ST ER OCCUPANCIES
ts Meters and Relayg. _ PR OTH
re’ (istrivinents, mietev ‘and- 191:1;;3 '

_"A In. e!ec(rosta{io ground dete«:tors the inter

o nnl gmunﬂ sew
ments “of tho mstmment are:’ conn

ecled:. to {he insfmmmt ease -and
shall be isolated by’ elevarmu e

ment__ Groundmg Condncto

GENERAL
g grmmdmg* conduetm for semn&ary mlcmt,s ‘of msrrument fmns~ O - 21, Location.
: : . rder 15.28 sl well away from
formem and fo -lnstrument coses ghall: not be smaller” thai No. 12, Indoaﬁ A“egter‘s msta}lwl indoovrs shall be located well a2
if uf ('Oppel m, zi‘ o{’ orbm metal shall hnve eqml con[lu(*tdnf'n- . )

p i 1 h Lt £8, an
Othe[ Pl}_‘ll[}ﬁ]eﬂ %ﬁﬂ"e\ i}' uid (Ulnhu“til)le parts of wil t“] 5, and
L 1:] Y ‘i

lf (‘ﬂntﬂlniﬂg oil bhall he c@pﬂlatf’d from Ul,hel e 1||]11€'nt h" W ﬂnﬁ

3,
LIGHTNING ARRESTERS “meeting the requirements of order 13-452

Order1326?l “On Secandary gerwces.__._

W?iere a. hghtuing au ester iy imtdllad on a’ secomialy selvire, fhe
::rmmd terminal shall be Yonded o {1y the' gwimd@d ‘mervica con—
- ductor, or- (2Y the eommon ‘Erounding conduetod, or- (B) the erviee -

'oqnipment hrom.MImg conductor,” or {4} a qepnmtf\ rru:lundin;;; £ons -

S dustor. “The 1)onding oF: g: ounding conducmr shail be’ of” copper; not

"sm‘ﬂler'thun \‘

_ i m of em:ivalont cm'ms;mn rpsistaut mafprml FE
o Fun e Stﬁ{-‘i o irorn Taceways,

: : h ke Coils,
. it s!mll 11{> bonded ta’ Ihe mceway at : Order 13 2823 ¢ )
' bofh ends;’ R o :

Jer 13-2822. Location. _ R
ql((}uzdom's If arresters containing oil are located -?;:tdmus:, PEOV
sﬁiall be made to drain away any acemmnulation of o

. may be ta\ll?i away by ditches and draing or the nil may be absorbed an
Gil be 2 } teh dra 2t it b hsorhed i

mmelml to o depth of several mehm

d
’clw hfrhtniug -arrester tap and the apparatus io be pmtectt» .

donper of epreazding removed by paving the yard with Bllld&lﬁ or other
id f ep 44 "G absorbent

en’
hoke coils are not required, but i used shall be ms‘mlled b?tﬁe o

i
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iChapt,m except (1) fop conduetoys Which a';«e i:'o.t re&inired to have
nsulating coverings; or €2} where special {ypes of Approved wiring
materml are .speczﬁer] e}sewhele in thiz code. - )

henlation oo e . Maxisnum e
lnsulatmn SR e AYhe T Oppenting - 0 Other -/
: . ) Letber - Temperators. © -0 Limbtations
= i L
. ng;mf;:ﬁg mbz;‘}aa bb R e (122F) -+ No other types permitied
. H> } @ grade subber . Rp Coooc 800 (140F) for- etncealed  knobeand.
: Heat-resistant uh‘ber RH. 2 760 (187F) b tube work -
. : L " General use or in wet
: 50(} (122}?‘} : h;scnﬁons Hee order .
Smali dmraeler butldmg‘ . S {
Ty wire, best-tesigtant, | RHT. '75'0 (1678 tq}fx:; :;:iljs-rml wwrerh d or
Imaiirl Wasieter building - i o " See mub-Paragiaph e of
- whre, performance . . PT . gag (HOF‘,\.'- S this order o
. SR 0. Bee  aub. para m)l 3
&G (Jwr')'_- Cthis erder o S0
e See sub~pma.g1anh of
. this order . -

ioestiong only unless
- lead covered. Smailer than
~ No. @ ‘hy apeo.:al rerm!a-
shoy P RN -1+, R .
Ae&ri%:::iovgr:.nshed AT .J..Uﬁ(". L (,enel'\l “hEe, Dly Iocm'
.Asbestl?a varnished. T S aral. i iy
i YR : . G 71 g R
" Ashestoa varmﬂhed' R '-'900-.0-‘34}'}' B al v .W b1
. cambrie TN 27 3G {2308y . " e
. L S . Bry lacations onl 3
Asmm . : Soo28n0 {23020 | fop Eeneral c(mdﬁ"nt :gE
S - ktallation.. Tn racewnys,
only a3y lesds tn or w1thm
) ] R _ .. < spparatas -
. P-'imr . SR L o As peamitted hy 13—28{34 I:-
. o . . 8aG-(1 ‘or by speeial parmisgicn
: : et Far use only in dry loea.
. . . : © tions where room lempera. .
‘:low-burmng B T 0 lure exceeds BEG (165F)
. weitherproof R L hner timaein Posr use only in dry loca.
tiong where room tempera-
tnre exceeds 850 (IRET)
May bo used. for interior
wiring anly by specral
Dﬂxmssion

" Joce-

i Impregnated au‘hcsto

: Slow»bm ning g

FDI" n!iawab}u curlert [ L
C Por Hge'of conductors rotighlzed i‘or the vnnuus Tzis

L conatructmn detalls, poe’ ovder 1g-9s801, . ST o
- The lemperature lmitalion of the ubove table shaﬂ nnt. ap;:l.v 1o motor len& wh{ch -.'

‘®Ereé 8 part of the maker,
o1 Bynthetie insniati ;
be uged in_ its vt

. . ummtftms, ‘mio“ —bmmng conﬁuctors (types.gB and SBW]”
may b nsed only’ Whme the rooin romperal‘ure wilk etceed 850 {185F).
Weatherproof ‘tobductors. (type’ WEY niay; Uy specidl: permiasmn, be

used fox _n_en wiving ; i lacations where otier. Jinsulationy &re not suit-’ |
ting: eotiditions, A%oslos insul&tea conduetors {Type A)

'gnd-'_htnhpl egnafnd ahbgsfos wndm_tors ( t}'DP AI), without ‘uter: braid

) 4l out’ mmstm e-vestalant {v . Ilmi i

: ted t :
exceodiug 300 voltg : 0 cncmts not
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fumes which are deleterious te the insulating covering of the con-
ducfor, other types of Ingulation that are suitable may be used by
special pevmission; B

Q. (*awoswe Vapor
nors qhall bé Wi

Conductors subject to corvoslve va-
’V"lrnished-{?amhll{, {types V

‘. Heat-Hesistant Insulatldn’ Con-
istant 1111}1}91- msulahon with = thickness of

rmt less, than 1/*32 inch Nos. 14, 12, and 10, and not less than 3/04
m(:h fﬁl‘ 8 anﬂ with a’ ﬂ'lme retardani ‘Innlstilre-reststant Bbrous

. OUioY eover mg (typf- RI]T), T0ay be used wherewr Types R TP, or
RH insulstions are aevppmble )

. E RCTW:‘} ing tn Belsting Raccways Whprp in rewhing for inereﬁsed
lmd space is Hot available in ram,wa}q for conductors having the In-
sulztien thickness of Type R conductors as specified in order 18- D300,
and ft is impracticable to increase the size of the vacewiy due fo
structural eonditions, the following types of dondvictors may he uged:
{3} rubhel msulation of 'a ‘grade not lower than type RP insulation,
bi dizes Now' 14, 12 and 10, with ah dpproved jnsulation {hickoess of
“ngt lege ihnn 1/32 inch; anrd wiili'a flaste. rﬂmdﬁnt moisture-resistant

" anter Shrovig’ ‘overing (2) type RU insilation’ bft 90 per eent dnmitled
grainless rubber, with & femperatme Hmitdtion of 600 {140F), In sizes
Nos, 14, 12 ana 10, with an fnsulation thicknésy of 11of legs than 0.018
inch, and with a fame- retardant, moist ure«resibtant ouipr fibrous cov-
'ermg, {3) a ﬁmne~1'etardani' moistire-resistant apprmed solld " gyn-
thetic ndulation . (type 8N}, with, o témperature limitation of 600
{1407}, i ‘glzog Nos. 14 to 4/0 with an insulation thickness as shown
i the {fable in order 13- 93001, ‘o culér fibrous covering being reqmrwi

ol rdennﬂmtion of Rubber Inaulation, AN vibber wverpd eanductors
Hiall have &z rf\arhl:r ide.nhﬁable permanmt marking to indxcate the
lype of Insulation. .
TG Utthmate Imumtion Tempemtawe In no case shall conducturs_
he_ nssoeia‘zs‘d together in; sueh a’ way wlth 1'{=qpect to kind of elreuilt,
wiring metliad emp}oyed or’ mmber’ of conﬂurtors, that the above

mlting tompex-atureq wlll bo exceeded S s .

de: _13 3006, Carrymg Capac:ty. 8 :
The" jnfront and - purpose of the rcllowmg mlos ig to provlda that

nductors shall’ be: af, arleqmte slze to carry their currents without
eaehmg temperatm‘m having a_deleterions or hazardous effect upon _
nsn]atmg coverings or adjncent materiniy, . -
A Copper. Tables 1 and 2 of Ollﬂpier 10 givp fhe aIlowable eon—'_

inuous current-earrying mpm‘ities} of copper wims and cables of 98'_: '

¥ cont eonductivity,

B Aléminum. For: nhmnnum conductors the allowable nauyln"
p'lei[i@‘-} shall he-taken ar 84 per cont of those glven in’ TabIeS
as ‘of Chapter 10 fopr tlw hnmp sim:-g of cepp»z\r (’nnductors wiih th
Are. kmd of msulation ;













. shorter thas: e hole

; 90" .. VOLUME 2_.0RhER 134204

-' Order 13-3204, Supports. -

o Conducto:s shall be supported in accmdanw w:m the following

_ "A. Open condnctory shal} be vigidly supporied on
as rrovided in order 13-3204, . .

’ I, Rigia. sapporting reqmws undor'ordmary cizcumstanees, it
wiring aver gt surfaces, supporis at lenst every 4% Teet, thig interval
being shovteieq if the dovdnctorg are lUable o he disturbéd.” Condugtors
sha]l be mupported. by means of a8 knob or sleat Withi 6 incheg of 5

_ fap. In buildings of mifg cangirnation,: mama ot smaller than Ne, B,

" whera not Hable fn ha dlstmbed may he separafwf about § inches ang
o 111:1 du'ect flom timhel to tlmbpl being auppmted fmm e&rh timbe;

tnsulators, exoppt

ve 'used to mount lmnhs mey shall Aot be S.'n‘lﬁllﬁ'.!'

:1 smews aré used 1o mount kknobs, or when nailg

" OF Serevy i are nged to inount clesty,” they shall” be of & lengih sufh ictent

to peneuate ﬂle Wuod t0 i d(,plh equal to at least one-half the height

- of the tiob 'ara’ Turily i it Cushion washpl s shall
" by used with nails. o R :

St -3205 Spacmg

Open wnductms in drv piaeos and for \oita"es not empedmw A0a
vo!ts shall be Separafed 2% inches from each other and 14 inel from
the &mfﬂce wired ovep: and for voltages frém a1 to 800 volis shall
be sepay ated 4 incher feim ehelr other -and - 1 pels trom- the gurfpce
wired over. n damp ar wet Ioui,hnns a separation of at lonst 1 el
frmn the A f&ge \\ued mer sh(zll lw 1}1{\intumod fm ail voltages,

: Order 13 3986 FIexlbIe Tuhmg‘ L ; :.

In dnr lnv‘uiemw, \\hem nntz'expo«ed to sever

_ o n19<=lm11ical injury,
. conductorf; may bé %ep(u'ntolv : wased m ﬁe\ibie tul;ing 'l‘uhmg ghnil
_he in- centin 'oas ’ :

nd’ qeuxmd ’m the
_ ‘.Uzﬁ rpet qpar :

.' Order 13-3207. Dead Ends.

- Open condnofor«; ghall ; not be dead-ended ot ar
Yecepticle 1!111(!.%’.‘_-} me lavt *-,upnml is

osptfo Iampho]der or
wzmm 12 inohpb r:f the samo '

vonduumq supportad rm r;olid Imnba. clm]l be 'spcm-e—
L IE mnducims are Used foy L\ing, they shal have an

: insuhtmn of the wmn !vpp ng rhat of thc conﬁuctms Wh!('h they ¢on-
. fine, . L

rder 13-3209 Paﬂsmg ’lhrough Wallg and Flnor
Open "én'nriitbto:s shall e’ separated from- cont-mt

-hmbers or’ p-nmion-r; mz'ough which’ !hey Pass hy ti
. 1on- mmbuqtihle o7~ anmptn’e Insulating materinl, -

wlth wallse, ﬂoors. _
hés op btshings of .

If the bughing is .
eia Watm‘pmof sleevé of nern- Anduetive material

' "ahall be insm'ted in the' hole and an ineulatlng bubhmg sHpped into the
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. e . af 3 to ab-
3 I31] I\Qi’p the condus 2
5155“(3 a! eilthey GH(I in such a manu
1 ¥ ont, of rontoel w £ 2 L 1 t he ¢
solutel [ ith the sleeve. E l'h ndicior mns 2 carried

through # sepavate poreelain tube or sleeve,

Order 13-3210, BSeparation from Metal Work, o

Open conductors shall be separated '_at 1ofx=~t 2 iu;]?e:sn I::; ; ‘xp;}se{i
condiif piping, or oiker cinduciing material, ({r ]iothefpfmm A
ii ht:'mg, powey or signal conduetor, unless separnted th h N
o ki "‘l;'{I'S' and fiomly fixed non-conductor additional to the o
o 111“_ ductor,  If any'insulating tube is mwed, it shall be sec .
'Of ttti 'iﬁ::}é Devifzticsn from thig requitement 1_Imy, it necessarv, &
::llowod ‘by the authmlty enforcing thiq code :

Order 13 3211. Separatmn from P;pmg in Damp Locations, -
Open ‘conductors lecnted close to water pipes or tanks, or in othe

. ix i ar-
" damp locations, shall e so placed that ap ais gpace will be p

; i i ’ Where
manently maintained between them and pipes w t;;lch Lﬁﬂ;p;u;?fms o
hall be run over, rather an
praciicabie, conduetors s , ek
\‘hirll mmstum is hkely lo gather or vshu,h mm fe

. '()rder 13 3212 Protectmn from Mechamca! Tnjury.

. Where 0[3911 candnotots cross ceiling joists nnd ‘j'a}i ;tml:‘,lem‘;g 11;12
;éxpmsed o mechanical injury, the‘.}- .shnll be 13r0£eutfhe goﬂr ] e
followiig nethods, Conductors within 7 feet from the

congidered exposed to mechanical injury..

AL By glmlr} strips not Teds than ';g meh in thlckni}gzs (?fnina{.lt i?:::;
“as high ag the insuldtmg S‘dpportﬁ, pl&{'ed on each s
{o the wilmg i e
o B By A <substant1a1 runnmg lmald d.f.‘. least 14 1(111(-h J:;Ic}:axlizgg
of the condnctors with side protections. Running ‘bo:: ; : o oxtend
at least 1 inch outside the conductors, but not m(;wh ::nd ot onst 7
§:12 plotcctmg sides shall be at le‘iﬁt 2 nwhes 1ig] and et
thiclk, e Tt R
il'mh(, Bv hr}xing madp as abme ﬂnd furnished with (;m:iztll;;pt' ;1:
lea.st 1 inch’ avway from the Ic}on;i}:lctgii 1::;1;;};1:];3;; ;}e (;: .a.t thé o
: on side wallg fhe
fllnc;i t;liu}{:;ll(:s Lt?ll 'o11gh “hmh the conduclors pass shall be hushe;d -
7B By condnif, in wluch case the rules for eondwit al}llaallll b{; o
Iowed or by metal piping in which case the eonfluetoiﬁhgcondmwr
‘eased in continous Iengtha of a_pprowd flexible tubm;f} fhaet, A
‘passing through conduil or piping shall be S0 gmupe
lno(ch directlons is appmxlmately cqual

rdér 13. 3213. In' Aceess:hl'e Athcs{

+ be _.: .
: Conductom i nnfinished accessible attick or roof qpaces sh'm ;

7
installed in accmdame with thP mquhements of order 13 SA
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3340, NON-METALLIC WATERPROOF SECTION 13-342. NON-METALLIC SURFACE EXTENSIONS
o WIRING '
rder 713.3403
Installations of non-metallic wa'terpr

the reguirements of orders 13-3001 to 13.

. Beope,

oof wii'ing p}m[}

_ P Order 13-3421. Seope.
ddj 3018, inc

comply ity - Insiallations of non-metaliic surface extensions shall comply with

i e 1 com y o _ Y the provisions of orders 13-8001 te 13-3018, inclusive, aI_ld_ in 3ddi§iﬁn
Ordg:_- 13_3402.': Uso, © e R TR - 18-3429; inclusive. - . .

o Subject to the ‘appr . . 3

. metallie waterproor ‘wiring may

i(‘e lants, co1g storage “warel

-0 Eubject o mikdly o

e . EXeded- 309 volts be

oval of the Eirbf]ig Ithi.a' :(:!ode',. ﬁon- . " Order 13-3422, (re.
exposed work In brewerios,
niar wef locations whepe B e
50 vla;i’tgiiouie voltgg do{_“s not Ce A Tﬁ'_é"éi'téﬁsi:t';'n:s are fmm ékiétiﬁg ‘outlets on hranch rirenits.
P r,I.'o_und,_ o ' . B. The extensions are rum exposed In dry lecations. '~
.R!i.l.)ﬁe.i;'-.éh'éaﬁlp e _. TN © ¢ The §11i1ding is peéupled for 'mz'sidential or office pu.rposcs,
* shall pe: used. Tha Hucln 2 approved: for {hp purpose 7 1. The extensions are not fn unfinished basements, atties, ov roof
Csmallor than 1. of ‘the cable' shall not pe BpAces.: - : '
- Bize of con'cluctor", wi ™Ay contain an approyeg : R
equipment” Inswlation, to he used for g oy
13-25586. ?Blypm‘agmph: A of Order e

‘anthority ang
be uged foy
arelouses or si
Orrosive fuimeg and vape
tWEen-'cﬂnf}ucmi‘s or il

. Non-metallie sarface extensions may he nsed only if all of the follow-

without ingi vidua)

The vo].f:age docs not exceed 150 volts betswoeen f.-nnﬂuctorg.
srounding. purposes only. Sep

. The extensions are not subject to corrosive rapars,
| Order 18.3433. “Outlets’ Per” Civenit; .
The fjotsﬂ"zinifiihéz_"'é'f_"'o'utlétés supplied by on€ branch eircuit, includ-
ing those previously Higtalled atid those of the extension, shalt be in
conformity with the regwirements of Section 18-810.

- _Ord_[eif 13:3404. Supportq
5 z’he c'ablé_s_hf.ill be siipbi_ii-téd-"dn' .l'.lléT.\J..Iét{.}.I‘.;l: .!1.'[!1)'1'61'
2n Spaced at intervaly N0t exceeding 8 foar: ..

Order 13-34g5," Abach Order 13-3124. Not to' i Outside Room,

i, The ciible sh ' An extension shxil not be run tbrough a flaer or partition, nor out-

- @ cable shall be segupe]
. cablnety "4 4 , - e side the room in which it origlnates = -

' Order 13-3435. Location in' Rooi. - PO

L Walls, " One or more extensions may be run in any divection from an existing
. g‘ﬂ cr}nﬁ iﬂt,_ eleckrien] n;z:'ét'al'li'c,- Itub'-" K __diltlet. but oot on the fleor or within 2 inches from the .ﬂoor. An ex-

 Whete 8o enicigant i S b g, where: passing thratigh' waily. ang ension shali be aitnched only to woodwork or plasr..er ﬁnlsh., and sh.ai}

Rt e Saene]ogad, he enielosoie shal be sealed wifh g suftahla ﬁ"fti o ol be i contact with any metal work or other condmetive materiai

Order 13—3107 Prnfei'tmn T S ng :x'ggpt the. me‘alpmteg 01}'_'2‘{%591}&&(‘1&3-' N

rder 13-8426. Supports.” . 0 L e
" Nod-metallic surface extensions shall be secured in place by ap-
roved means ‘at intervaly not exceeding 8 inches, except that where
gnneetion fo the supplyingloutlet is made by means of an attachment
g PUReS, ] Sotod A piug the first fastening may be Placed 12 inebes or less Trom the phug,
metd!'_.-i??;ta-ﬂ?g. "‘.‘?FE‘”‘.’?%'E‘T oth{ar _'n_lat'e'x_-i;ﬂ nppl'éﬁed"ft;r' Ifn;ﬁp';fip(;ag:_t_ : ! ﬁe_re shall be at least one fastening betweesn each twe adjacent oullets
SWiteh plates, fixtures, and similay parts shall he of insulating stpplied. . .
(0 boxes, fittings, ana cabinets of insulnting R

S And Bttlies shall conform to 15 tollowing: -
uOlet boxes, fitings dnd eabifiors s bé eon

kder 18-3427. Splices aud Taps. o R e
xtensions shall consist of & continueus wibrokes length of ihe -
‘assembly, witkount splices, and without exposed conductors bietweeﬁ-._ T
fttings, Taps may be made if fittings completely covering the tap_

_cdﬁhe’ctions_ are msed. . .-
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Ordéf 13-3554, Fanetion Boxes. . SRR .
“Junetion boxés shall bo leveled to the Hoor grade’ and se&led againat

ihp entrance of water, J unction boxes used with metal raceways Qhail
be metal aml 511'111 hr: oleotx 1(.3,]13' mutmuom. wtih the mceways

Order 13 3550. Inselt'

_ Inseu:s shan bo Ievelﬁd io lhe ﬂoor grado and sealed ngainst the
_ entnanee of ‘water, Imgerts tsed with mutal ]&CEW&,YS shall be megal
- and’ shall be eloctrically contingoig with the raceway. Xoserfs set in

. ¥ on fiber raceways beforeé the flogr ig Iaid shall g mechanically ga-
- cured fo the raceway. Inserts set in fiber raeeways after the flopr i

laid whall he serewed into the ¥aceway, In cutting thr ough the race-

way wall and settmg mserts. chips and acthey dirt. shall not be allowed

" to Tall into the ¥aceway, and tools shall be nsed which' are so desirvned

o ag'to prevent tle tool fmm (,nttl'ing the raeeway and m:minfv condne-
" tms that may bo in plae BRI T o

Order 13 3556 Connectmns to Cabmets and. Wal! Outlets.

Gonneetions between raenways find’ distrlbution centms and wa}l out-
lefs shall be’ made’ by means of Pigid or flexible metal cobdnit or by
.- Teans pf fitéings specially- approved foy the pur poqe S

| -856, cr
' Order 13 3561 Scope.

' prawsmns of orders 18-3001° o 13-305¢,

3

s comply wzth_the pmvisxons 033 the Ioliuw:mg or ders 13 -808¢ to 13- 3570,

_ For the  Dutposes of thig’ 'secticm 2 g 1iar me-tal ﬂom racpway” shall
be d@ﬁned as fhe holiow spdcos of cellular metay ﬂoora, together thh '
. saimble ﬁttings which i ma‘y bp approw as ehclosures fm ‘eleeirical con.”
ductoxs ‘A Mepll¥ ghall Bé ﬂoﬁned a8 8 single, euclowﬁ tubnlai space.
In's ceIIular metal foor mpmber the axig of the eell Yeing parallet

10, the dxig of the métai foor Tembsér; & "headar” shall be defined ag . .
Yy fmnsveme 1aceway 1or electrioal” condnctm g, prnvzdmg deeesg {o pre-

'defnrmined célle of a‘cellylay metal’ foor, thereby permitting the n.;

- stallation ef elecmt_al oonduﬁtr}ls fwm a dlstxibuimn center’ tn the

_ t be mslalled in ceIIulal_ metal Heor racpways ( 1}
w_her(, 'theE{, m cmrosivp vapor; (2 in any bazal dmm Tocation: (83
I thestols (4) in commm'cxal gmﬂbeq except for supplying ceiling

- cu!‘.letg nr'extpnmons o fhe area below the ﬂuo;: hut not above: HoT -

[5} in sto: age batter}r rooms wa- electric conc‘{nctors shail he installed.”
_in any ceil; or header whzch eontaing g pipe rm' stoam wator air gns,

dmmnge, or other SPI"VICG than e}ectrical
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Order 13-3363. Size of Conductors,
No conductor larger than No. ¢ shall be installed, exeept by speclal

permissmn

“Order 13-3564’.. Number of Conductors in Raceway.

The combined erogg-sectional area of all conductors shall not exceed
40 per cent of the interior ares of the hesder Teeding the individunal
cellz; excopt that if the raceway containg only armored csble or nen-
metamc s.benfhm! cable thesv mqun ementg 3hall !m’c apply.

' Order 13 3565 Splmes and ’I‘aps.

Spllces and’ taps sha!l be made onlv in heddm acce%s unitq or june-
lim:L boxps B _

' Order 13- 3566'.’ Discontinued Outlets.

When an otiflet is discontinued, 1he condnetors supplying the outlet
slxall ‘he Jonmwd fmm the raceway, .

' Order 13-3561. Markers. .

A suitable munber of 111.u kp:s chall b installed extendi ny throagh

the ﬁoor for the fn‘ml'e loeating of cells and for mystem identifiention:

Order 13 3.;68. Junctmn Boxes.

“Tiineticn boxes shall be Teveled to the floor gmdp and %{mled. agalmt
© the entrance of water,” Junciion hoxes nged with these raceways shall
be of metal and Shall Be electrically contlnuons with the raceway. -

: O'i'de"r' 13-3569.: Inée'rts S, :
. Yriserts shall be levelled to the ﬂoor grade and qealed ugainst the
entrance of water Inserts shall be of metal and shall be elecicleally
- gontinvoug with the raceway. In entting through the cell -wall and
setting inseris, chips and other dirt shall net be allowed to fall into
he raceway, snd tools shall be uked which are degigned to' prevent
the tool from enl’elinv the cell ﬂ.ﬂd injming the mmductm'q BN

rder 13 3570. fl"onnet‘tmn to C‘abmefs and Extenswns fwm Cella

" Connections te cabinets snd ‘extensiong from gells to outhels’ shall be
“made by meéang of uﬂfld or flexible (*011dnit or by means of ﬁ[tmgs ap-

rnvpd for th9 !)m DOSO )

SIJ(‘TION.13-3.38. UNDERPLA,STER EXTENSIONS

.rdel 13- 3581. Use.

Underplaster ‘exténsions, Insfalléd ag permitted by orders 13-3582 to
-35684, incitisive, may be tsed only for extensions of existing brameh - oo

.1reu1ta, if Iaid ‘on the face of masonry or other material . and buried:
the plaster finish o{' opllmgq or waﬂs, in bulldings uf ﬁre resistwe_- .

onstruction. B )
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. Ordep 13-3813, Knife

L Knife switchey rateg
less, ang fop mnore than

only as isolating switch
terrapt curreals greater
amperes at op1 to 600 volis,
design approved for sne

rating WAy be g

N load, - Motgp
L o switeh type.

Switches,

for ‘more than
800 dmperes 5t

a eireuit&breaker
I purpose shall be ysed,
sed as Eeneral ase pwitehe
- elreyit #Wilches. {gno deﬁnitiun]--'may be of ihe knife

OT A switch of - special
Knife switchey of Iower

C - Order 13.3814, Rating of Snap Switches, ‘< - e
R Fog the’ spenial anpleationg sp’ecified-,-'smp”'s{'.ri'téhe's' shall be rateg
- 88 ollowy: G e e el

AL A snap switen having & YT rating
rating of the total nom-fudy
o tingsten aps,
e B - Bnsp switches u
) and gas tube’ Iarppg and their tr

approved. with the. assembly g
twice the corrent reguirement of

. Fo; af_vitches o

23y conirol 4 cuyrent. equal

i¥e loud- ﬂ_izppliéq t}irmigh i, in-

sod by control cirenits supiplying merenry vipor

Anormery should b either of o type

Lave & imrréng rating not legy than
. the lamps op transformers, - -

n aigns angd EE5 toho Hghling, sea order 18-6045,

" SBOTION 13
Order 12.3841, Suope, : :

. THe fequirements of: this seotfon
'pnnelb’oq_rds,’ and distrilmtion hoar
Power: cireuits, dye 6pt: witihhon

o _trél_l_"St;i_tldiis_'a'nd)"or_r '

384 SWITCHBOARDS Axpy PANELBOARDS

the ¢ontral of lght ang

rds in utiity company operated cer,.
: : : 'si:b~;i~;ts{tidns,'- ‘Whiek iii'fee_ﬂj,r'-“éonfjrm eHerey ‘deriveq
. from! :ge:;i_é:g;;o'rs_-- O Erdnsforming ovinag,” AN exogpt sWitehboabds’ op
" portions thereps used exelusively g Coniral” dghay Lttty opernteg by

batterieg_.i Thé-:1"ér111ire1iiétit§"'bf- this: seeklsq shall appiy +o baiteyy
", eharging panels if___c-m'x;eu_t ig t'_.rﬁt]'(en-'from' Hagbt or powaep clrenity,
Drdeér 1 pplication ‘of Othr Sections :
o 'Siﬁféli'és,-"éil.'éiift-bi"éﬁkér'é' and overciisrent day ‘A T on §witeh:
- boaras, ‘maneinonras ppg disteibation boands the boards: and (naty €n-
o clogires; ghay conform to th'e'__:eqm‘rementg_'of Beetiong 13-240, 18-370, .
. 18380 and ottiey sections which apply. Swiicy boards ang’ Panelbosrds
o in '_h_azﬂl"do;is Tocdtions “shati contori- to: the Peqnivermidnty of 'Section
: 3843,
- Gontuetors qnq.
board;” shall ba s
* shall bé held iy gy

3 and"nmy"_be opened under .

:: Ouier 13-3855, Cleavanee Back of Switchboas

£ ..,3 S 5F
ELECTRICAL CODE---ORDEL 12 i

'SWITCHBOARDS

rouand,
150 Volts to Grou
. wwitehboards Over s to
cation of Swi . \ re 150 volts
Ordex 13*385(11‘ : thich have any exposed live "a"tfozif o veltages of
Switchbeards w mngrounded efrevits exy F eon-
. N ungroan . e under co
ground, or live ‘{;?l Lfo Z.:i‘ound, shall be 10{:&.8"3' 01—’? ‘:;lsi'rrrl@. .
more that e'lfvois;gn.sand' necessible only to qualified p
‘petent sup :

o e o d to Moisture, - . ‘0

rder 18-3853. Not to Be Exposed tc ot be exposed
O -35529. :;al'l"be so loeated ibat they will not
* ' ‘Bwitchboar natl we s _
molgture. . C - enitible Material.

: i . t;bIeMae

T . : . ivé to Eﬂﬁﬂy ]gm ) the
Order 13.3853, Locatien Relative . 2 minimun: the
Order 1:1738")?%«;' ghall beé so placed. as to reduce to

Switchboards 1

Yili ¥ 15‘ nitlble mH LE'.I.'ial.
f co £ 2y o ﬂdj cent eal ig
pl.(}ba pilily of communicatin ﬁre dCe: 1 4

Order 15-3854. “Cloavance from Ceiling. Hing. 8

e . Clearance from S Sreproof ceiling

-.quel .13 -385;4 ‘shall not be built wp to a DG-H Iill'?lie board, unless
S“'itmbmms, hl. being left between the cefling dnth board and the

space of thr%ﬁf':ep‘mof shield is provided befween ile .

an adeq“}lte ! _. e e e Lot . :

ceiling.-:" R

ard is ae-
’ : i £ the swilehbow
wipinent or wirihg on the back o AT
he ent ot wiring ! : £ the sty
1f the equip_lnm the space behind the board, _lht..m. hall be o sieu
e 0111!; fr? 18 inches betweeb such eqm;i;;metl PN Ay
" sfugle 3 . ok xoeeding 42 .
e tor & rlg panel switchboard net ex ; oune panel.
“single panel swite ) L jsts of more than w
T e Toast 04 Lactiot W the board consists of m _ o peel
) 24 inches when tl S osible o1y flom one cad.
T b6 somge bétTid the' b ard 18 accessible o od, these
L . the Dhoard e O e ot
e Spa'c'e"h('j'l;'i'r;geflééd'by"at léast 6 mch(.%s,. ’1h;>, :gaﬂ back of the
e il :}e I:)ept.(clear of forelpn material and s
e : B . - .
board shall b b ¢ |
g  PUYDOSeR: .o R . hehind the switch-
for storage P C for shovk intervals-by building col‘ulmril: perraitted provided
. Redyetion of clearaﬂcles single panel in'the awl!_.‘c_hbo:?.}( ,_l_e_ Dermitied s
.1.’03-1'&» N Fﬂ_u_il‘“"_‘?:-‘-r:;;;d helow those rrguired for & bm]gl > penet boord
e ﬁ??r'a;] ‘i::adr:o:: dimiensions are 'e:{'cepl:.iom;. ifo order 1.?-. -

R . Sk
) ] fhe rear of gwifc
e closely grouped, as on ; N
253 tors where closely e o covorineg. The ¢
e i?ond:;; have a fiame vetardent o;xt‘u. tu:i\ikmncﬁ s
hoards, shall ea stripped back o sutlicien 3 : i e
| . ‘ n e j ated conduelors
e e o f_‘s}_l[‘l 110 make confact with them. blll?hlf:iseﬂvitchbmwds
T e frol wiring on the back g -
: d ument and contro g : e |
et e insuui‘:}avd-mt, efther inbhorently or I‘:g }r;;n :{! v v
e ﬁa](?(;w 6i1(-\ of the following types, R, » i, ¥, :
S povering, an > v
BN or SNA.

Order 13-3856 .I .C:m'lc'lix.c't'oi' Covering. "~ .

: N, ' ) . ite.
Oder 13-3857. Protection of Instrament Cireui
O -3857. eetion of In: .
| Hee opder 18R 1 L
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Order 13-4342, Rating or Setiing for Indnudual Mofa

’Ih@ moim branch elrenit OVEreFrent -
I, : > devica ghall he op
B b:(‘;ﬁ:ldiil;ng bmrrput of the motor Overcurrent pﬁ)ﬂ:;ii;:
s mtmg o setties as being obtsined when this overcurrent device hag
Gt 1() Drquegoftl exceeding the valuoy | given Iy Pableg 26 or 47,
the fanto e Lot et where the overewrrent profection specified in
ob sufelent for the starting current of the motor, it huy

be moreaved bt gh X &
nII in no '
o (,m o case exceed 100 per r~ent of the mutar

m% 1alm o ca?cv! - . : Lo
B ated rn . CoL B :
Tab!p %0, Chaptor 10, 2 tins brms; am gIven in agx,lmm 7.8, 8 and 10 of

S i
. e }lxampln lig. G. (‘hapler 164, Pnd Dfngram No. 16 Ch‘lrk‘x 1o

Sevm al ‘«Iotors on (Jne Branch Cu'curt.

’I‘wo or mo S % .
. e moto[ ) *{y i
- e .onnecte ’ ;

““dﬂ' the fo]lm\'mg comhtionq to'_ﬂ-lg-.- .SE.“?J'?" branch cireuit

e g b R E
i ncondine ;:;]care mcfm‘s, each having a fuall load: rated current
tecton 2t ot 8 aiperes, may he used on a4 motor branch oipoull Bro-
R e it }Zl;;pihm !]/a Amperey at 125 volts, ar 10 Nnperes af 950

and/sor othér applianceg ¥

I A on the 15-, 20., ang o25.
_ Cm‘lswlr l;:ll:f‘h eirenity ag specified in Rection 18.210. Indmdual r]w(-;-l
protoction for Rueh motm's i's 1]1‘!119(‘("‘;881‘}" ifesy 1'eq1nred by

Ihe provisinus of order 13 4895

B Two of ; . R :
othpr mofor 1(')1;11:1]:;1: n}ntnm e!,(-h pmmdod by’ i f'hf‘l'nml r_'ﬁtbﬁt ar
ton and also equi do‘ielr'urrent device approved fm' seoupn Instally-
way be Prmnegti»d};pcﬁ with controllers approved fot sroup instaltation,
CUIL i Drotestay . uf e same braneh civcuit, provided the branch efe-
13- 4342 for the IRI’;P ;ISGS mi & rating equal to that specified in ordor
" el to thﬁ aum of Bthﬂmtm contibe o to the eireuit, plug nn amount
"'(‘(mnected fo. £ 11‘eﬁife Txild I:Il:o "“1’”’1‘1;' ;%m% oF ihe other Drofors
net: Inyger . provided the branel air eult fuse iy
Teliy hfz;p::;in :::l(ﬂwed Py order. 134330 foi the thérmat ontent o;
Cany tap supp) _rf;nn-‘; srallest. nrotoy in the r*1'0111) The eonductors of
rent protoction, 4 1;,m~1@ piotot need not have ndividial overegsi-
ng crt})neitv q;1t;):i:;;lwt:le:ri?;e errhcr EI} ﬂ]e same c.u:'vent caryy-
15 e e, o iy o el % 2 To
. N “:'mth :‘ir R
f(::‘:c;. :‘}Z:;hmitm.m,unum i’l I‘Ccmda,we wlth order 13.4312, th: 1::11(:;:.
- lﬁng Cirhore fpu:lula?r'lmq profective devica heiug wot move (han % foot
ncrossed ¢ l({‘f are af 4 greater elevalion, thiw distance may he
o ko 5.0 f“” aud being profected from mechanical tnjury, *

13 4344 (,ombmed Overcarrent Pmtectmn, '

Moto;' h- n g oto
-"{.mrmf 15; ch efr u_it m'm mnrmlt prc}tortmn ‘md motm- 1'1mninf>- (:vcr. .
. _me e pto eotio;tu may be- mmhmed in 'y l,m“lp overcurrent device if
c ngor. setling of the devie s .
i 6 31I‘0V1ﬂ(~“; Hm : g overcnrrent

Dl()lPEth!’l 'smmﬁed m order 134322_ S . lmmin” O?BIC[?UGM-

ELECTRICAL CODR—ORDER 184362 141

Order 13-4345. Fuses—In Which Conducior,
If fuses are used for mobor branch cireuit overcurrent protection, a
fuse shall e Maced in each-ungrounded condunelor,

Order 13-4346. Devices Other Than Fases—In Which Conductor.

If devices other than fuses are used. as motor Lraneh ecivenit over
current protection, they shail open all vogrounded conduckors and shall
b equipped with overcurrent units in scecordunce with Table 23, Chap-
ter 10,

Order 13-4347, Capacity of Fuseholder,

1f fuses are used for motor Lraneh circuit overeurrvent protectien,
thé fuseholders shall iiot bé of & smaller size than required to accommo-
date the fused specified Ly order 13-4842.
Order 13-4848. Raiing of Circuit-Breaker, ’

Civenit-breakers for mwtor branch clvebit pwleoriou slindl have 2 con-
tintous cwrrent vating of not dess than 115 per r'on‘r of the tnll tond

cyurrent 1':1?111% of !he moiom

()rder 1‘% 4‘%4‘). Feeder Taps in Inacce‘;mb!e Location,

It the location of 6 tnp to the feeder conductors is not accessibie, the
motor branch eirciit overcurrent device may be placed where it will
be aceessible, provided the conductors between the tap agnd the over-
carrent. device have the same current earrying capacity as lhe feeder;
cor provided they hnve o current earrying eapaclty ot at least 1/3 that
of the Feeder and are not more than 25 feel long {where feeders are
at a “rea?er elevation, this’ digtance may be llClO’lSGd to 5O feet} and

a_l'e ‘protected feoim mechanical injury,

"\*IOTOR FEEDER OVERCURRENT PROTECTION

Ordel‘ 13 4361. General ]
The followlng pr ovi%ionq specify ov PJ.‘( ur 1'e111. devices intended to pro-

tect feeder ennducbors suppivmg mofm‘s qgamst ovmcm’muts tlae to
bhort r_'ii rmits m.- m.ounda. L e -

Order 13 4362 Ratmg or S‘ettmg-—Mofor Load

A feeder which supplies mofors shali be provided with over-
current proteetion whieh sball not be greater than the largest rating
ox setling of the branch civenit proteciive device, for rny metor of the

group {baged on Talles 26 and 27, Chapter 10}, plas the sum of the fuil L

ioad currents of the other motors of the group., . R

If Lwo or move moters of equal hersepower rating are the Javpest in the group, - A

" one of these motors showld be considered as the larzest for the sbove calenlations.
. ¥ two or more motors of n group muost be started sliuManeously, it may be S
necessary o Install larger feeder conduofnrs rmd mrrr-bpsmdmg}y Inrget' mt!ngs oF

settinge of feeden’ overcurrent proteciion. -

Hea Exump!e Wo. &, Gimp!.er 10, and Dmgmn} No. 15, C-hanter 10 .


















































































































































































VOLOME 2

258

1. Non. 18 and 18, The allowable ecusTent-carrying capacity. of Mo A E I
is b amperes, except in heater cords of Typea AFS, AFBE, i, HPD, and
HaT Y ia 10 amperea The allawable curreni-carrying capacity of No, 18
is 7 amperes, cxeept in heater cords of Typez AFS, 8F3J HC HIN, and

FI&T it iz 15 amperes. - - -
For aluminum conductors, tie allowable
ken as 84 per cehnt of those given
with the game

2. Abuminwo Conduvtors.
current-gnrrying capacity shall be s
in the table for the respective gizes of cepper conductor

kind of {usutatien,. . - . . . Ll O )

. & Tarce Conducters. £ bare conductars wre wsed with instlaled con-
duetors, their allowable current-CErTying gapacity shall bhe limited to
that perhuitted for the imsulaled conductor with which they are used,

©o 4] Appttention of Tab'e. Tor open wiring on insulatefs and for con-
cealed Enob.and-tube work, the’ allowable current-carrying capacities
of Table & shall he used. For all other recognized wiring methods, the

. mllowable curréntecarrying capacities of Table 1 shall be used, unless
otherwise provided in this code: s B

E, Moo Than ‘Phree’ Conductors in. & Racewny. Table 1 gives the
allowable enrrent-carrying capaeity for not more thon three conduetors
In g, raceivay or cable If the nurber of conductors In a rAceWRy - oF

“pahle g from 4 to £, the ‘allowable current-carrving eapacity of each

conductor ahnil be Teduced to 30 per cent of 1he values in Table 1. 1L
ble is from 7 to §, the

the pumber of conduclors in & racsivay or oa
gllowahble current-carrying capacity of each aonductor sghall be reduced
ta o per cent of Lhe values in Tabla P
"6 Newtral Conductor, A neutral condnctor which carries only the un-
balanced current from other conductord, ag in the cage of normally
balanced circuits of three or more donductors;, shall not be counted in
determining the current-carrying capueitios of Table 1.
In & 3-wire eireuit wonsisting of tive phade wires and the neutral of o
4-wire, 3-phase system, a’ common corducior carvies approximately 1he
spme cirTent a5 the other conductors and i3 not therefore conaidered as
a neutral ¢onducter. - e T
o7 Ditimiate, Tnsalutton T iperatuge. I’ po ease shall conduetors be
" psscciated togetherin such a way with ‘respect to the kind of eircuit,
thiel Wiring" mettod, émployed,: of ke number of onnduc
Jtie ; ] dustors will e exceeded

erature is- within 10 degrrés € of the maxbmium allowable -
tion, it is desiralle Lo use an insu-
allowable - operating temperature;

poont temp
operating temperature of the insula
lation with- & higher. mazimum
I slthough insulation can be Bsed fn'a room
U maxtmam atlowable’ operating temperatur
dueed In accordance With
‘roors temperatures. . AP
R 8. Voltage Dron, The aliowable current-cary
- - 1 shd 2 are based on tempe
. ‘inte conszideration, -

e limit if the current is re-

14, Overcurrent Protection. I
.V of conduotors, as provided in "Pables 1 a
© - glandard sises or ratings ef
yating Tany be Uged, provided it does Bo
ajlowabla «':"irréht—'barrying: capacity of the conductor -

. 11, Déterioration of Ynwulation. T
“gredes of ribler fnsuldtion will deteriorate in Ume,

3 s evebtually will
need. to be replacd T

torg, that the

Oﬁé}éfimx' Wemperatures, If the

temperature approaching its -
the table of correction factors for déifferent
y'ih'g- capacitles 1h Pables
rature alone and do not take volisge dyop K
't'I‘.i'e_'z'i..l'l'm;va_l.a'le_'Cufz;én{—éarrying capacity -
1 1d %, dues not correspond fo the .
gvercurrent devices, the next larger slze ol

t  exceed 150 per ceni of the:

‘i should be Roted lilat even the hést -

. BELECTRICAL CODRE-—TABLE ¢

TABLE 4
Number of Conductors in Conduit or Tubing

ONE TO NINE CONDUCTO
' RE RUBBER-COVERE
RW, RP, RH, and **RHT-—-—%(.?(} v LED-—TYPES R,

For more than nine cond
! it t ! ietors gee Talhl
(See orders 13-3082, 13.-346¢ and IR—»S*!S?)S
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See Note 5 to Tables L and 2 .
" Where AP s s o
50 fect in f;n_f';:‘xhosf tc:londui_t or electrical metallic tubing does not ex i]
Qual‘tﬂr-benég f!'or:-tnmfio:s n_oé contaln meore than the eguivalent E;cte:;
instalied | Aok ¢ end: three No. 6§ stranded conductora
il’lsu;a.tcd :01:th~lpii;h canduit or tubing. For services Dnl;“f‘}jll‘ﬂamn-y ke
two Noo 6 illﬂlii{;{edg may be installed in o % -jneh conduit 9:6‘: ?Tto. 8
lated and one No. ¢ ;;fp c:::«zgof 8, bare conduectors or two No 4ui)nl‘;§" ;
or £ Lone 0 & hare conductors may be installed in i-ipch i
ublng] ‘and iwo No. 2, Insuisted and one No 15“:1;:-1-1,3 lcélnmtih Otondu:]t.
L oo e uebora in

1 -inch condult or tubing. .. -

' # ed for the i . ol
diame i ; LR ' Istallation Ty L
i’)]'D\"li‘;:tae; ‘bmid_ing Wire, exdept’ for rewiring in :f_ Type RET, smiall’
ed in sub-paragraph T of ordes 13m0 =xisting raceways sg -













VOLUME 3~—TABLE 17

-TABLE 17
Dimensions of Ashestos—'\'?.é"ifﬁi'éﬁ'é'dif};i’mbric Insulated Conductors

TYPES AVA, AVE, AND AVL

. Type AVA -

Dian.
{:1(?‘3125 ~ Inchas

st
285
L 28E
21D

S.ia'.'e. AWG-C. M.._ Appm:\. por \pprox p

250, 400
Jewd, 00
360, (460
414, Gl

4560, 000
B, (G0
BEG, L
605, NOD

By e

i
i

300, B9

© . EED 0D0.
500, ggg.
950, 000, : -

1. :ma, oaon - . 1._465 LR

B0 et
ST

e [l ok I

Note NG 14 f.o el B, solld No. G anﬁ a'fg:ef,'st'rande'@: exceplt AVL
where all swes are stranded R .

Varmshed—(}ambnc Imsulatetl Conductors

) N :
: Tt insmlatmn lhwknpss for"v rmshed -:.ambric conduc-to:s ffy;;:u Vé
. tl?; samc ag ror rubber-covered conductpra, Ty¥pe B, vxrepdt 4::::“ 1;.}:}1
]v:hlc,lx haz o 3/B4-ineh ingulation for varnished-onmbric, an

v rubber-covered conduclors, Seo table in order 13-93001

lnEIula.tion fo e ighed.

Tables 4 and & may, therefors, be uded fo¥ the numher of ¥
ca.mbrw msulated cemlur.tors in & mnduit or iubmg

BLECTRICAL CODB—FABLE 19

TABLE 18
Properties of Conductors

Bare Conductor
Ohims Per ]
1 Fast
16°0C ~59°F,

Congenirin {.a}'
Stranded Conductors.
Rubber, Paper,
Asbestos,
Varnisked Cambrie,
shegtns
’ V‘lmzzhed Camlivie

Tiisini,
Tnehes

Ne, of
Wires

Diam,
Bach
Wire

Inches

26, 260

a3, 100
41, 740
53, i3
s, 870
83, 690 |

185, 5og
133, L
167, 304
211, §00

b bk ok bk el i
SOERND AR | ARl edad [ adepelagey o

259, 000
340, 400
359, 000 )
40¢, 000 02552

500, O R074

60, 000 [, .01729

01481
01882
(1286,
01155

L OxEs
00829 .
00658

1, TEQ, 400 L0508

2, 00t 0 L8518

Nate-—-’\ro&.li t() 8, solid: N
040; ]624 (,M N L ]8 dmm, .051 2{”83 GM.

Dlmensmns of Condmt ar Tubmg

o8 % and largpr, st;anded. ‘\Io 13 di‘xm

Ilnt'm"n'ai"  Aven
diameter Sqnare,
Inches

Iutersal
Dhiarmeter
Tnehes

Sguare. .
Fuches

3.068













VOLUME 2——TABLE 24

TABLE 24
Full-Load Curventf
THREE“PHASE AC M'OTOPhronous Tvpe
SR . 8ynchron: AcLor
. itv Power Fac
< 1](1‘}&;?:}.?13 %‘J‘?ﬂeﬂd Rotor - iUm YAI‘HD&TCS
Rquirrel-4 Amperes 0 o

at 110V

t motor

S R S AR ——— Lk TH
" g 200 volt motors, incrad ' i P
. rrents of 208 and o o i .
i }{‘1] l'::";%é:??eit? lrlw # and 10 per eend, ":!Iipl:rsepower oy degs gee order {.8»43::1 ot el _mowrl:
kkl-in TE 2 R vEof L ! 3 ¢ o i
# IMor runniog probect.lon of rﬂ“‘_t(j t pre for molore mnnmﬁtdg(ﬁ'p:_:peciahy 1 SQEE(lShgatlé Eﬂ
% Thiwe values of fuli-load cu.r;tslar:acteristics. ore T Su il Jo et
fInETm:f{?fa T e wﬁﬁfmé current, in which czae the plate *rtratin
: ire mOLe AR . n which oz :
torguesmay requ. MOZG TUATY
ved. o o5 ‘
LT ar 90 and B per cent T F
ppectively. . B

tt::e_. cor‘.‘eﬁpﬁn‘}jng 2?'9‘.\’_01

above figures gho Liphie nd 1,25 re-
h o4 ghould e mzkiip! d by 1ia
the above | I id Feipk ¥ i d 1.2

 BLEGTRICAL CODETABLE 21

TABLE 24

Maximum Ratmg or Setting of Motumeﬁch-Circuit Protective
Devices For Motors Marked With a Code Letter
o Indicating Locked Rotor KVA

Fuge Rating
(See alsg
Tawle 20,

. . - Celumng %, tanoous
. L e 2,898 Twne

} AL sinple-nhage and polyplpes gquirent cage |
and synehronous mokors witde Ballwoltape, resie.
tor or reactor sharfing: Lok

CodeLetter 4 ;.

Code Letter Bto It

Codelotter Fto B,
Al AG enuires) cape and synchrong e moigre with

anlo-fransformer alarting:

Code Letter 4.~ 57 ..

Code Lettor B'to .

Code Lettor F tg 3.

For certein exeeptions to the values apecified see orders 18-4324 ppid 13-4342,
F:’ven in the Inst eolumn algg cover the ratings of nap- dfustable, timedimit £y
hreakers which may alzo e modified ga in ord%r 13-4349, :
Syuehronous mutore of the low-torque, tow-speed type (aseally 450 RPM or lower), auch as
ere wand to drive reelprocsting COMDIERR0rs, pimypsg, ote., which atart up unloaded, do not ro.
quire 4 [uge FRLING or eirewit reakor setting i exeess nf 200 per cont of fall-doad eurrent, L

For motors not ‘marked vrich g Coite Letier, mee Tnble anr

The values
pes of cireyit.

TABLE 27

Maximum 'R'ati'.fné' oi‘"Sé'tting of Mator-Branch-Cireqis P'l;;)t.é'cti'\;é'."-"' -
Devices For Motors Not Marked With a Code Letter- - .-
B Ind_i_ca_ting_ Locked Rotor KVA e

- "Per Clant of Folt.
RERREEE R Fuse Rating

o Type of Mator . e {Hee alsa

o S Table 0,

I " Cotumims 7, taneoug

5810 Type

Smgle-phuse, g} typoa.

Squlrrefidage and syneb on
atator gnd reaptor atarting)
' Squbirel-cags 4nd sy ous frote e
startipg . . RS PRI DR
Notmote than 36 amperey. . T OBED
ore than 39 amperes, T208
H{gll'—rea.cl';a.r'\.c'ﬁ.s&lii: .l.—:t’ o
MNotrmore Uhian Be ampeores . BE0 R
More than 30 amperes - c e

150 ———

I)Emcﬂ-current._._ . o L S .
Not more than 50 I, Pocia 150 Q5
More than 50 12, p - i 175

P certain dxcéptions to the vahues mpenified see arders 13.4324 angd 13-424%. The valias

Ewen in the kaat ecdumn also sover the ratings of nen-adiuatable, tine-linit types of eireuit-

Teakers which may wise be wodilied ag in grdey I3-i842, " e
Syechromous mators'of the low-torgue, tow-spacd t¥pe (usually 450 RPM of lower}, siieh g
fva reciprocating COMPIESEOIs, pumpy, ote,, whick start op imloaded, da not pew

0% 0 efrenit breskay setting i excess of 200 per eent of full-load current, . :
For motors marked ywith a Code Lefter, goa Table 26
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| PABLE ?8--NUMBER OF OVERCURRBENT UNITS, SUCH AS TRIP COILS OR
RELAYS, FOR PROTECTION OF CIRCUITS

{See Disgrams 1 to 14)

(Order 12-2465 provides that when fuses are used, a fuse shall be piaced in
ench ungrounded conduetor. Whera elrpult-breakers are used for overcurrent
protection, the number and position of the overcurrent units, such as trip coils
and relays, shall be as shown in the table, For Services, see order 13-2371, For
iable of evercurrent units for motor protection, see table in order 13-3527.}

- gvsTEM: - L sNumber and. fogation of Overeutrent
e Units, such as Trip Cioils, or Relays.

RN S e g either’ conductar, Place al-
o Wire, Single-phase; A.Co OF 0.8, - ways in  conductors eonnecied 1o
Ungrounded, R - same side of the circui_t, Fig. 1.3

o_Tfire, Bingle-phage, A of DU, Ope fin - ungrounded sonductor.
One Wire Grounded. . Tig 2), .. e
a-wire,” Single-phate A.C .C. Two - (one in each enuduetorT
Mid -point Grounded, . R T | o
3-Wire; Siglé-phase AL ! L WHire 8 group of feeders IS fod from.
" 4rom  3-Phase,. with: ;. the three phasey of a common three-
Neufral - . - oo : phase bus, each conditetor served DY
e - gither of two conductors of the three-
* phase bus must be equipped with
one over-current umif, This will re-
© auit in some civcults heing equinped
Swvith ope upit and others with two
Conpdtss Pigs oo o T .

| o Wire, Siugle-phaseé’ Derkypd  frotn Twe {one in each condpetor. Fig. 93
3.Phase, (Grounded Negtral System - - o o )
by Uzing outside Wires of 3-Fhase
Cirenit, . P .
3-Wire, Single-phase Al er D, o Two {(one. in each conductoy pxcept
Neutral Grounded: or Ungrounded: - “peutral conductor; Fig. 8} -

3.%Wire, 2-PHase, AlC., Coramen Wite . Two (6:&&:1 i each conductor except
Grounded or Ungrounded_. o cominon conductor. Pig, Th

4~Wifé, 2 Phase, _Ungrodﬁﬁed, PhaSes_ Tviro (one i each phase, Place always
Separate.. Co R in conductors connected o same side
- of fhe cireusit in each. phage. Fig. ).

‘Foie: (sné iR each tonductor ‘except
neutral conductor. Fig. HY

. 3-'Wifé',_-' 'SQP_hé'ée. Ung%ouﬁd'e . ‘@, Three [ong In each conducter if the
R - cireult is served by a ¥ Aot &H ¥
{ransformer having. the neutral n

. either case ungrounded or not con- s

** pacted to the cirduit, Fig. 10):

. Two; | under il 6tﬁér:".c'c:':idi't.inns,
FPlace always in the same pliases.

2-Wire, 3-Fhase, 1 Wire'G'roundcd..”i Two {one i each ungrounded: con-
T _ o . C ductor. Tig, 1Y - - 0T
- s.Wire, 3-Phase, Grounded Meutral . Three {one 1n each conductor, Fig. 12).
" gwire. i-Phase, Mid-point of “ane - ihree {one in each conductor. Fig. 13).
phase grounded. .- .- - R R
4-Wire, 3- has'e,'N'eu'tfal' Grounded or. Three (oné tn each coniductor except
. Ungrounded. * . meutral conductor, ¥ig. 14}, :

1 Whers the abdve table edlls for o Gver-cgrent wWaif, thiz may

_consimt! of ‘one, series. gvey-eurrent tripping devics, or the combination .
of one eurrent  fransformer and - one zecondaTy. over-currant tripping

deyies, - | -

" over-curreni

- ELE(:‘.‘];R_I__E?AT; CODETARLE %9

5 Whore i oA
: it callg . - Lol
sevies over-current fgr; t‘:’o over-current wnlts, these may consiat nf
Cramateer - and pping devices o the combinatio H o curront
5 Where w 1 “two BENGndaAry over-current tripping 1} hrean o uTrent
ne L econd . AL : devices.
theee somres ovgm(-.-;-ffaz ttk:!s.e _uvr:r -eurrent units, lheae ma?s : i
i recomgns m.?é} tr\.n irtpping davices or the f‘OI‘Il!}f;}’lfIf}‘; e o
) Trent ne . T Ly N
formers . urrent iripping devices with three curr;}tl tho .
i otk nt trang-
) 4: Where it calls for four ovei-
llc'.r'l.es ever-ewrrent tripping dav
01;1 Becandary over-current tri
‘_}._,h\r\-'here standard devices
current unite ay require

i:‘ll::ri:l\t fl:)r]itf{, these may consist. of four
svice: d 1Hrocurrent ir fo i
i dewir rahsforrmers with
AT e ST . . .
yioe 'thpet :}?Itc a.i\i:a‘zl:xble; with thrés or four over-
unite and an the tadie, 1L is permisaible to substit I
called for, two 0&-9'1-_(-11.1-;-::;:-_ _fufste- where three m-‘&#éur%hts lllf;:fie e
called for. 'Th 3 ld ‘units and two fus (e its are
. o tave papvent 4 fuges where four .
catning o ey are o be placed s ot o
\ oo or fused ax ¢ plnced in the eonduetar
[ESeS FOr Over-arros unil, This bractic ' PRSIk
pover-curten This practice, however ity
1L unity 18 0 he dlpeconraged for c:bw:}'f et ing
to = ¥ iouy reasong.

.. TABLE
o LD nd Eattpr For Household Blectric Rangeg .
babpe values in ihe table be e
waking appliances hut are '

isw’ apply to. one y
a0t applicable to ol s fmar

2 cooking
appiianntes, g and

Columa T Cofumn 11
(I%nnges Gver 1550
walts and undor "{Ranges 3680

FEM walta)

walls and aver)

.'I'h_e dem S
cirenit,

and fa'ctdl'.l‘ér' one ronge may also :
L n.nge.r.nny &l20 be applied to the eonduatora of o rm‘-‘. b .ﬁ S
el e o . } o branel

.
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" TABLE 8¢

e e Wationn] Eléqtfiéh!
T“m_? ugstn:'lldﬂrl’] Cartridge Encloded Fascs

{See order 1342401

G

TYLE OF TERMINAL FOR CM!T’-J |
AoE Fuses 060 Anes,

Code

Fopm 1. CARTRIDGE FUSE Ferrale Contact

A LB c
T Igisl.ancu W:'-g‘.;h
. o Lompth b LTy -
. - : Fatbed T Owver - (,o‘nltas:t tentach
- B Voitagg ()ar?ac;ty Terminalz Chips Clipa
" Krapires " Inches Inches Inclle.';s _____
N Fom % G | B
R 514 4}( - l:,é
X © | Berm Tiy . 434 . kA
201400 2 BRg. B %91,:(
. } 401600 © oo ibdes 5 3
i ) I - - :
Nol aver GTJ[} 322{6 Fn{m g"/i iy ,é ---------
§1-100 B 714 G k3
101-~2G0 Formy 054 ki i i,é R
201-40¢ 2 115 2 e
A7 -600 1234 #

Table of Dimenslons of the Natienal Klectyicnl Code

Form 2. CARTRIDGRE FUSE—Knife Blude Contact

| ELECTHICAL CODB—TARLE 34

Standard Oartridge Enclesed Huses

{(See order 13-52401)

l BTYLE OF TARMINAL FOR GARTS
BIDOE FUSES BI-600 Ampes,

[

1 F

G
Min. Length
Bliameter of of Ferrder .
Ferriies or - ; T g, VEMIth of Ratnd ’
_ ?‘}Fclm?usl Q;H?fB'I{:gg Piam,. o 'Permdnat Blades Capacity !
£, erming i Do .
Blades [ "t T Amperes |
,,,,,, _ Inches . . Tnches i
" Form 230
1 3-8

3 61-160 -
11 Form Q1200
I 2 201413
2 401--600

Form
A |

. 30
31-60

L e - A .
o\gan_. R 8

"Form,
2

G110
101-800
2074
401-508
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BER A0 POSITION, OF T, GOLS ANO RE | MOTOR FEEDER we BRANGH GIRGUITS
. ) o Section [F- 430

SINGLE PHASE
) .
["W\ [VW\"'?F Feeder Overcurreni .
Protection
- Order 13- 4362 Feader Conductors

Drder (3434

Cvee & .
L fCurreRt A L e
Ueit [

FIG,§

MOTCOR BRANGH GIRGUIT

Overcurrent Protection
C Order (3-4341 o i3~ d3qg

Yo B

Gonnected

Source of . L . T _

Power N

- : . Disconnecting Means
Crder I3 4407 1o 13- 44910

- Motor- -
Branch~ circuit- . [ _
Conductors - - . ke .

Ordor 13- 4312 - " Motor-running Over-
SN TTEE N current Device
R Drder /13- 9381 fo 13~ 9334

TWO ?H ASE

*Motor~ Gontroller
Qroer 13-a38f ro 13- 4390

—

e N

Qver . - : TR ks
GCurrent . I B " "tolel Wewlrof ground
) 25 B PR its’ ar ungrounted for 2 ph.

Unity:
5 wirg system. Qvar
- .' FIG. 9 ; (;uru?nt

Units

THREE PHASE

Secondary Gircuif for
- Waound~-rotor. Motors:

Over "_.
Gurrept .

units N : S
F1G, 12' k e Secandur e b ' ' '
. : . © Gircuit Conductors<_: s Secondary Gontroller

Order (5~ 4313 . ° T : ' '

. T . . :
- . 5 - * U‘wcfly mamfeafr

- ¥ :
+ " .
. : : Over Gurrerl 2
. (}vef Tiveen : .Dver ﬁlursrenl % % U"“’Fm 3 the some cave:
Fig. 13

UmlsFlG l

Secondory Resistar” :
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TFor 115-23G-velf, 3uwire wystem (withont range)
LB3S - 230 == 13 amperes . §
.S‘Size of esch sub-feeder, No, 12 {8ee order 13-82108}

For 115-230-volt, 3-wire system (with rahge}:

9.1135 i 230 == 41 ampereg
Si'n. of eaeh auh feeder. No. ﬁ._ A

3 IPMI}NT TO
?-'EINIMUM S]ZB FI' FDFR RLQU]RFY) I-ROM QF?\:E{*:T rEéag‘; T
METER BANK (FOR 20 APARTMLNT‘%— 10 W'I’I’I il

"Lotal Computed Léad: " - - R L _' “S“_.”.‘_.” 62,000 waths
Lighting und small nnnliance kmd. 20 % 8100 wa 8,000 walls

3,000 watie &t 10090 ..vvrivivnrenenenn e watiy

B9.000 watts at 300 ... el =
L . : 28,650 watt

o 1 Anphancu lmd. R EERE S e 2Y,200 watts
Spec;'?angew 8, 000 watis >< 1!] }( 34% o AL

: . Cvaeses. 50,850 watts

Nei, Currputed Lmd R -

For 1l 238-volt, "j wire ‘ayslemt:

S0,800 - 230 == 281 amperea
Computed Load 221 ampeies .
lb\fztltrm Feeder {maximun unialanee of Inad—— 221 amnems)
200 amperea at 1609 — 200 amperes. -
21 amnel-es at 70% = 14 ampEres:
rE&
o nl:ed !.nad {neutml} 214 :am;}e , CM
2:2 C;l' :.jaeh ungromnded feeder to each meber E:]mé: };ao 49
“3ize of nevtral feeder to'esch mieter banl:, .3.}9 Ry L
d 2, S e
#Hee Nole 8 1o Tal:les I an )
RF/Q‘{J'JRED
MINIMUM SIZE MAIN FE‘F‘DER {OR SFRVI(JE; CONDUG’I‘O]?.S)
(F‘GR 40 APARTHMENTS-—20 WI‘lH RANGES).- . -

ot Computed Loa PR 5 124,000 walts

oad. : 1is

nghtmg 4nd” small apni . ¥ wak s,onﬂ_wa
CORB0D watld st Y0895 L ¥ - {950 watte
117,000 watts at 359 Theneiree Ceereieiieen 1,008 watts

R AR AR T

4,000 sratts at 2/ A

o 44‘.950'mtts

Special Almllame Load‘ ) e o
 Range: 8,000 X 20 % "‘f R e

Nal Gumputed Loud "

For 115 2?0 \*ult, Fowire systrm.

Lo 89 '?’EO - 23!1 39!! s‘mnelea
s Met Computed Lond 599 smperés ] d_ggc umpmea) S
: ¥ " irrun unbalancv of loa SRR
Nt_utwl fooder {max e apates ks

il =
204 ‘amperes 8t Py - - am“cms

190 amperes at 70%

Net Cnmput,ed ‘Load (neutr'll} 3‘13 amperas -

1 250,000 air, mils
Size of each unp:rounéed maln feeder (.oioiovvne . 3{}9 s00 e, ml]s )

I e LR

" #8ize of neéutral main feeder .........._.
*‘-‘,r-e Nntes 3 nnd & to ’l'abie% ¥ am]. A o

R9,7H0 waiis

L ELF‘CTRI{"AL (‘ODE

Lxmnplc Neo. 4. Calealatian of Neutraf Feeder
(Bee order 13-2204)
The fullowing exnmple iHusirates the wiethod of celealating size of neutre Temdor
for computed loagd of & f-wire, Zaybiase system, wheve it is destved to modify the
load in secordanca wilh provisions of order 132204,

An installation consisting. of a computed fond of 250 amperes conneeted hetweoen
nectral feeder and each wngroonded feader,

Hevtral Teedor {mpxinium unhaim}ce of toad 260 amp, 140% = 250 amperes) -
200 zmperes {first) al mo% = A0 mnpreres
150 ampmcs (exr(,ss) at 1!}% =5 I amperen
Comr:uted Iogd . = oy amnet‘es )
"-‘:‘me of nout:al fecr]er' ‘?00 ﬂﬁtl GM :

E’mlllnlu No. 5. Mntms, (‘anductnrq, nnd Dven.ul 'rent Proteclion
(See orders 18 4212, 13 4514, 18-4322 and ia 2-4342)

Detor mihe the size of cerduetary, fhe motorumning everenrrent profeclion. the
beaneh  piveuit proteetion, and the feoder pratection, for ona 25-b., squirtehenpe
induction oo {fullvoltage ahrtfmz). ﬂm] ‘mo 3€‘~]1.r). wound-rotap indartion mators,
on a 44C-volt, Bpha-.e. 6‘0~r:ycle supply P S .

AT -:_ Cbuductm Slzes L
The mll-[md' current of the 25-h.p. motor ix 4% avnpnrer- {'I‘able 24) A full-lpagd -
rrrent of 32 ampepes requires £ Mo, §, Tyna R, rubber-sovarod condustor {Colamn
2, Talle 28), ‘fhe full-lopd current a the 30.h, 1\ mater iz 50 wmpeves {Tabla 21}
A fuil load ewrrent of 39 nmpm b5 requives a Ng. Tyne B, robbor-coveved condticior
(Colomn 2, Tabls 203,

The foeder conductor | cans .ty ml] be Y26 per eent of 39, plus 39, plig 82, op e
amperes {order 15 ~4314). In accordanee with Ty able 1, this would Tequire o N,
. Tyne R, rubber-covered feader,. )

MNate. Fop Trne R’ condurto"s run unen s ir,' or For conductors with inaulntions
other 1h:m Tyhe R, soe th!es I zmd 2. S e

Overcurrent Proteetion o

Rimnlng. The 85 . mo{m— w:th il Joad clment m‘.‘ 82 ampemw. must hava
mnning overcareent protection of not aver 4o amperes (Celumns 5 ang g, Tabie 20},
The 38-h.p, motor with fulldoad surrent of 32 zmperes smupt have lunl\ing over-: um‘en!
meofection of nat over Bl nmnerey (Colunms fi and 6 Table 20}, .. .

Branch Clienit. "I.‘he ln--mch elrnuit of the 25-h.p," oter st have b unch- et
ovEPeuTTent proteetion- of not aver 100 ampeyay {Column’ 7, Table 20), Thy brzniel
eireuit of the 0. hop) nntor met kave bmnch-mrrmt ove: c::rlem‘. pmtectmn of nict
over ) smpores {Colurnn. 15, Table 20}, - e : : HRE

Feeder C*ircmt. The rating of.‘ ihe hramh~cu‘cuit flme for a ?E h p. rzt"uh \e! e
motor is 30p rer cem: of g2 amperes. o 98 arnperes: {Tabla 27): and fav a 20-k.p,
wound-rotar raotoir is 160 per ‘eent of 3 amperes or 59 @mperes {Table 7). The
rating of A foedey fuse” is, li:mefme, 6 4 35 4 40w 174 nmpercs, mnd g 175.
ampere fuge i the it size whiok mny ha used, {Bee order 13- -4362.% -

The selting of o mo{nr—bmnch-cn'cuit eiréuit-breakey for a 25hop. eguiv rel gage
metor s 250 pep cent of 32 amperes op BO ampares (Table 27): for o A0-hog,
wound-rotor motor s 1538 per cent of 30 amperes o 59 amperes {'11111[0 27 The -
maximurm aettmg of El feedei tiwmhhn"kkul is 80 -+ 89 4 38 == 158 anipared,  (Bep . -
m-der 13 4362} ' . . . S
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Order 1602, Terms and Defnitions,

Alr Perminal; The cornbination of elevniion rod, and hrace, or £oof-
ing placed on llppel porfions of Btruetures, together with tip or point
if wsed. .-

Couduu‘m- ' The porifion of a protective Bystem designed (o Carry
the current of a tgbtning discharge from aip termiunl to ground.
. Branch Conductor: A conductor whicly branches off at an angte from
a continuons run of conductor,
- Cabler A number of wires twibfpd or brude to form a condnetor.
Copper-Glud Sfed Steel with a coutmg of copper welded o it g
digtingnished 1‘1'01!1 (,(mpm ‘piled’ 01: coppm' sheathed nstterint,

Doy Conductar: -'l‘h(, \re1twal 1!01 Liﬂn ut‘ a run Gf conductox which
ends at the- gmund-

PART 5
RADIO INSTALLA’I‘ IONS

Ordere finrer mtﬂin i in H] uf !hl’ ] H Il bE il‘ﬂ.\l'
merly o il th;s ™ lb de

ﬂ in Beoiion 13-810,

" Blevation Rod: mThe’ vemch pmllon of umdnc tor in’ ma alr terminal
PART 6 _ by migans of which f ig elevated ahove the ohject to be protected.
o S Pastener: & deviee used to secure the condustop to the hnflding,
¥ BUILDINGS AND STRUCTURE _ round Connections A buried body of metnl with itx surrounding
PHOTEFTION quT I I GI{TNING g0l and a vonnu*tmg Y
7 AGA .

ondmtm which
Al continuity with the
lod Building: A building with

Ject into eleetrie
ilic;‘q? -£}

together serve (o hung an ob-

eﬂ-lth
1ol i ) i B o T 1o
] CEANTHE [ ] Hg tnir T 1io

aideg made of o mvered with
I f metal,
' ine, Natioual Barean o o
s i B Lighmmm N A "t“L‘ROOfcd Bmm'mg‘ A bullding with & rool made of or covered
Qtantlardb, HEandhook IH-21. '1' 'l Lp—mnm" pubmhpd by the Na- with metal,-
stion Agn ns
2 Code for Protec

Bh_p@t BO“-{'OIJ;

Poing: The pomted ]"}mre of mef
elevation rod to rer oive a Hghining {Hﬂ(’h-}l{,e

Roor ('o:z:zur'tm The portlen of the condue
ning alonﬂ' the udge

H 1’mmgh
tional Fire Pmtwﬂon Associatmn, (JO ]-‘.1!{1.9 ¥ el

1l uwd at the wpper end of the
Massachusetts, .

tor above {he 2idVes run-
pru ﬂpet ‘or othe: 1301t10n of 1]19 roof.

_ S . r C'
%ECTION 160. SCOPD, l)'[_‘]i‘l’\T Fl()NS, EF

| | i ““d Purpcse' odo sction apniist
Order 15?0 :i_c tfm,, pa}.t oi' the code npph; 1:;] 111:; C{:‘;}gon Oty
: '1‘11e Tules o) it the o :
: the]. “-'0]’** o ’ ﬁamm’dﬂ
| ”ghflli“g o b;i}dinfgu:]:g)z stmage, ‘and fr ﬂnspuxhtmn .of. .
e ’ nl. )
?Zvo}f}ida;(é gases gnd electric Tines and elquipmzd e dhmﬂgﬂ o
iqu , .
1 fire Toss ' etiou
i the' mevention o o oete
Thei pm;)ms?in&ting aitention to the available means of protectio
11"111.1‘1 nyg by . .
Whicl} are beheve(l to bhe effeetive

BECTIDN 161-. LIGHTNI‘\TG RODE FOR ORDIN

ARY BUILDINGS

Orders ](110 to 1613, mcluﬂswp, hereunder apply more pa1t1(-ulazly
to heildings o the ordinary t¥pes which have roofs of slate, tile or
other non—r:onductmg _Material.: Old(,r' 1614 sety forth  modificationg
to the Ovders pr Pceding it whlr‘h Hdy hé made for the case of buildings
whiclh’ am mofpd OF . 1'0019(1 and élid Wilh metal; Gmnndmg and in-
fswonnm,tmn of mefnlg are includ?d in orders 1815 to 1617 while Seo-

tion 162 is to pa’ mfc_ued to. when hmldinﬂ:ﬂs are equipped with spires,
Rteopleﬁ ﬂaw poles o Lowers.'-'-- : _— .

0 der 1601 Interpretatmn and EXCeDtlol‘tS.
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'Urder 1610- Conductors. _ :

A, Jfatm‘ials. The' matmmlq of whiah’ pro{evtive systmm are made
Fh?ll he rela tively 1e'alstant te corrosion or shall be acceptahly pr0~
tected againat corrogion, No combination of materiats shall o nsed that
formg an. ele(frnlytic coupls of such nature that in the Presence of .
moisture comosmn fg- faiicelerated, hur where moisture is permanently -
extluded from the j\mctxon 01’ su *I] meml% mutact between them iz
1ot objectionabla,”

The follovwing Het- of m
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Order 1602. Mandatory a“d Advlsnry IBquzlpumod ay mandatory nnd.
) uvsed Is to be 1 ive sense
The word ”qh}f‘i;}’ Aii;lviqoay “May" i used in the permiss
: i EEH
the word “’h"’u .
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palts of protechve svstems,_ ‘and with fheip
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Order 1612, Prevention of Tretericration.
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Order ]b13. Au TEi mmai :md Oonductors}.dea - mudﬁm} e
1 Le prov
I Air terminals shal O
hAt :1?: 1;3:(;13’ to receive, and be damaged by, a stir oh;aleg o
t' : ‘Projéctions. Ta the case of pmjeotwm gach as ﬂ:{;mthcd pnens
?1 'pnz;iljatm:: {he ajr terminal shall be placed’ on{ ernhiu N
ml:;} ‘t to he pwtwled whm‘e pi'wtmah!e, otherw il
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Dam ° j:es smbnl 6 stacks, 8t Leplm deck railings, ﬁl:dL of ot rcovelcd
"m]{?,'h:g au;mms, ridges, and parapefs which fupqm reciably damaged
ifi; mefal that ae likely to receive, but n;tdbf\ 1t1I1]D‘111 terminals, but
A ided w
ghtning, need not be prov {of the
by, a stmko 013111 llmndeg o the Hightning conductor with meta

shall be sectirely lehgih as the main {'ondm‘wl be egureed

1be &

fors shall in’ geners

Conductors. ‘Clondue zs in sach a
N B, Coursing Ofd down the corners and stdes of hnilding Sl 1| an en-

over the voofs z:lt o g npariy‘ a8 loeal r'ﬂn(htwnq will pe-s—n y E
stita S

same welght pm \mit

" Yway 83 1o €on
: networly, - ¢ R
G.'l.qsmg. Roof S eonduetors
tomf,, =mch a8 udg@s, parapetﬂ ]
uecessary ovm ﬁut slufaevs
‘to all the rest
' ndm
Roof conducmrs surrou
s‘mll he (.Ollnectpﬁ_ to fmm a clnscd lcop

. 1 alfmg con- Con ‘my tn}o of buildings, and these shall be run $0 By to
DTE sm .
and. edwes of Aat roofs. and where .

i-
; m am:h ﬂ. way as tn j{-m eanh mr teumna

dc*‘ks flai surfacm nnd flat mofc;.__.

L BLEOPRICAL, CODE—ORDER 1815

G. Down Conciz}(,tms Down conductor
over the extreme onutor portions of buildings, such ng corners, due con-
stderation being given to the best places for making grmmd mnnec~
tions, ana fo the lecation of air torminals,

H.:- O?;sff detions,  Conduetors skall be coursed ar ound rhmmeyr-;,
ventilamrs, dnd similar obstructiong in o borlzontal direction, :

I.. Bends; Na bend i1 a conduetor which embraces a porticu of &
lmildm'T sueh as nn enve, shall have u radiug of kess than eight inches.
The angle of any turn ghalr nof. exceed 90° and conductors shall emr}n'
where preserve a dawn\xard ox apmoximatejy hﬂnmnml emn'%e )

8 shall preferably Bo coursed.:

{)rder 1614 _ Metal Roofed and Metai Clad Bmldmgs._

The materials ﬁnd equipment b eqmred by lhia. rale for
of metal- Taefed or metal-rosfed and clad buildin o5, ghal
the requiremments of orders 1610 g 16813, inchusive.

A Metul in Over tapping Beglions,
‘ronfed and wlad, with metal in the forn
another, or go applied that they ara
frented in fl:e sale mrmner
ducHng materials, -

‘B. Meatal Umtzmmus. When Imildulgs uré roofed or i;oof'ed' ar
clad wzth ull mefal sheets ‘made eleetrically continfons By means of
ai inter ldeking or other contact, or by bonding, ths following mnd]fl—
cations may he mdde fo th{* requn ementq ol‘ oldt,rq 1811 Lr) 1617
clusive, -

“Ady 1<=1mm&l'~; need be prmldrzd only an chmmovq mntﬂator‘;, gable's,'
and other projectiony, sueh ag are Hkely to' récele and he damaged by
i Biroke of lightnlm Projections that are Hkely to receive, but uot ba
damstgpd by u sfroke ot thhtmng need not hé provided W‘lﬂl 1111 tel"' :
minals, but shall be securely bonded o the. roof, )

T Roof conductors may be dispensed with;
eonnected te the roof bv soldered joints,
ing an frea’ of eontact ‘of ‘not’ Iﬂss tha
roof metfﬂ iy m small
four'oi’ ﬂ}e sections

" Bovwh” mﬂﬂuctom a!l he mlmee

Iower erlgea of metal sidinw by boldpred or Lolfed” jointy having an .
areq af mntaet of at leaqt three. square inchés. If the’ metal is in qmall
settiom connoctmn sh.xll be made'ta aL Ie‘wt fzmr :)f the sevtmns'

the protection -
H réctnply With E

Buildings which are root‘ed o
1 of sections insulated from one
not in cleciyie eondact, ah‘ul be
as ave buﬂdmg,s eomposed of nan«-an-

md elevation rods if used
or qecmely bolted jOmts, hsv--

1t {hree squaze Hiches.  If the'
'Lionc; eonner-tifm shalf he made fo, at Iea_st_

E:ed to the: edges of roofs, 6r 1o th

Order 1615 Number of ann Cnnductors.

A Minimiem, Thére -ahall be ot legy fhan two dnwn wnductm

be as ‘widcly

séparated as prfzcticnhle ’ille foliowmg 1111(.:3 ‘!hd]l ap-ply as to-'add

tional down condiietors, -
"B, Rpcmngulm Sr m-tm e8] On redan"tﬂar stwctures h'av g gable;

hip, o¥ gambrel Yoofs, and e\'ceeding 110 foet in length, ther wHall be.

at least one additional dmvn conductm‘ for e‘loﬁ addi’donﬂ

Tength, or fmctmn Lhele{)f . ;
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Order Mo,
in hazardous oealions oL _oo. See. 13--B00
tngbalintion of .o 13-2401
IR .« e v mmr e mam e 13-3451, 15~8453, 18-2441,
13-2481
where reguived - .o m e 1E-REOE, 132404

Fyiture nspection . .o e e, 1020

Gage-; {gﬂupvea}, wirn (}_‘)Lf 128)__-_.A L. 1020, 12-1108, Tahle L7

CGralvanie setiot. oo a lu_. [ S 13-8462, 33-3488

Gearages {Def. 54}_-_,_“.._...._.._. [ ... 1820, Sge. 13-510, 13-2206
chirrging eahies. - 13-B10%9

commerm:ll_._..“'___.___._.\_._,...,__,_.._..__..__ ceo .. 13-B102

ecntrol appm"m.ls__.._ e et e e e e e 1B-5108
elevatore_ .o . .- 13--6242

flexible cords.. o___ Cdaoois wmn 1B-5104,1B-5100
genirators and okord, [P R R £ 0 1

Fve parts .
POTERBYES . oo iieiececmchcmeomcseccnao—wao.. 135106, 18-5106, 13-6108

. 13-5102
Gas, Ramimalie oo occoo i e e e oo m e oo Ser, §3-500
pipingfar grounds. . oo ol ci i i LB-ZEER
34d turho gystonm_ L. oo Bee, 13-608
Gauges, wire (Del, 128} e o 2020, 12-11404, Tahie 1T
General plan of investigaiions -- 182135
General recommendations for electrical work w Bee, 1300 -
- Bue, 13-310, Sea. 162
Cloneral servios MgETEmenE . oo - e aane e e See. 13-230
General-use pwitch (Pel. 55)_... - 1020
Generat-use pwitch, nstallation . o .o or i B3 3813 12— 4383 134402
Cronerators, (zee aldo moltors)
generel . oooiioa
bazardaus Iucatmns
- n garages.
o prntec'.iﬂn of .

Yoo, 13-445, 19-044581
13-5018, 135087, 18-5070

ronnectiong, artificial..
st butlding service. cmnaemen oo - 15-85323
contpet surfaces_ - 18-2583 "
divect current
digtrivation_ _ . ___..io... . et _- 18178 .
for alternating current pystems., e 13251 4

gas mping.
in deep soil
individual services -
in slaliow soil e s ;

. 1517?
eemeoen- 18-2323
. 1BITG
L 161TH”
. 13-’-255'1_'
ARG
o 18-2684

pmm——— 131‘?4\:_.

pErAnEney.
permanent and effective

Camesst o
: 132612, 13-8031 -
e fee, 13-810 .
. 122584

radio. .
resistance.

______________________________ . 1878, ;3-42513', 153-'-2522 _

for direct-current syqtems ................. e ———— 15-251%, 132613, 13 2‘22 .

BELECTRICAL CODBLINDEX

e " Ouder .
tﬂbl\lldmgfmmgs-_."-"‘_._'________'____“_____ Jt}_irr}ggl
to piping syatems, T

to raiiway retums,,-”,_.‘_.. . ':_“'_ __ f" i?jz;g
s oo - 13-B528, 132534
Pemtabanes, Lo Ll Iio il 13-2
ehealiing, . L ]g_;?gdl
P e e R P e R -diih
Grounded (Dot 56) 19206%
” conducror, contmm{y of. T i

7 1 be identifie,
P 1o Be innulated .
: perminently (Daf. 93

. 13-2061
- 18-23006, 13 —2a

N svstem (Dot 58} .__“_'_ ig:g

" Grouhding. _ e 8a "13' 250
alternate methods, - I e

- applisnces, . . iﬁ-ZESz

wrmored eablo.. ... .. 7T 1:_;;‘:‘::
drreatora; .. S A 2 a2
at'ave point ouly, in bulidmg i ;3“;2‘?;- e
bonding jurspers...

- ST

- 18-2382, 13-2592, 13-2354,
13-8031

_____ wrvoeeens 18-2598, 18-2504, 15-2593,

- cable shaatha,

'c'a.ﬁaefﬁr of

Lol 132604
capacitors,

elrcuita. . .l Lot T T ig_;gﬂg
comman g"‘oundmg sondugtors, . ___ o o 1‘;2’:; 132501
communication arrestars ., 1é 8{; A
eonduciors (Def, 1) " om0, 13

____________________ 1020, 13-2063, 13-2351, 13-23871,
S 13-2656, 18-2601

13-2613, 13- 2614, 13-2015,

. l3-2616 .

122593, 13 ‘.3094 14-2695,

. nttachm ent o_f,_'

o o 13-8g59n
A S - —ZEQ‘}
.- 15-252
- 13--2532, 13-2638
fﬂr fixed eqmpment e e e
for portahie cquipmen 3 Ilg Eggé i %595

furr i L
" reiie equipment. . _D X3-8151 b0 136156, 138151 to

13-B168, 18-8171, E‘% -BIT2
-~ 13-2699 .
I 3 13—8]53, 13--8154,
S 13-81p8 -

Srhme e a2t 1322501, 128152

: : - 13-259%
mechanioal prmecncm uf o 13_2?91
cize nf _____ - ---- 18-2582, 13-3134

U TSR semeweo-eo oo 182593, 13-2554, 13-2508,

L 13-2608, 15- 259?

18-2530

13-2041, 19-2858, 13-8591,
18-1014, 13-5022, 13-6061, -
ta-5080 . .., .

L :

13-5081

13-9543, 15-4138"

152515, 132643,

ARG

ronhéctiong | :
controf systeimg
eontrolfers:. .-
eranes and hoig
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Order No.

me e e o weoo 135081, See. 1A-580
e 13-804, 1B-5ORB, 12-5070

_ 18-6035, 183-5056, 15-5074
.- 13-B020, 13--5080, 18- 8070
oo 13-E08, 13-TE6T, 135076
135321, 135022, 13-E06(),

18--504L, 185074, 1350334
e See, T8-4220
_ 134237 -

chassificalion of fitlinge. . _
comduetors fn_ o oo
fueea and cireni-lveakers n._.
lighting Exfureain_ . ... ....
HBOFS N Lo
poriabies in

Heating, cooking and baking ajipHances_ __.__
grounding of

tnawlaidon of __- _ o 184882
Hirh-froquency apparsbos Sac, 13-660 .
HMigh potential aystems {sce systems and voitages over -

BOD VOIB) o e e ————— Bee. 13-T1O
History of code revision . Page T
Hobats oo .- See. 13610
Hoistways (Def. 62} oL 1620

wirthg in ... . 186208
Fiotel. AR e

wzring met§~uds . 19—1182 EET

Idéntiﬁcs,tion, {see polarity identification)
Identification of,

copductors, L ol e e 182005, 112006, 134012
equUinmENt_ ..o _.. 13-E048
prounding eonduetors. oo 33-4014
maotors . Coo. 334304
utllization equipmput“ .. 13-2008, 134261
1Hurmination of exite._. meew 13-TOOE
theateTs. . oo e s o 18-5202 -'-
Immaerston haater . oo 13-4733°
Taeandescent FATIDE. o . uwe cov cvmr o mmm wmm e me oo oo - 134205, 1% ‘3420_‘1
B8 TR RN @ L v v m e m cm e m e m e m e m e mmeem e 134314, 13-4708
gas tube systams,-_- [, - “\w. 13600

Tnert gab tuhesu.,_'.._'.___
Inspection end repaira
Inspection of,
grovnd conneations...
Instalation, emergeney . uoc e _Lo.- e
af hoxes, cabinets and outlet. & terminal fittings_ ... .. ... See 13-376 DR
of eentrofiera: E 134331, 134285, 15-4388
of switches. . __.: . Bew, 13-380
Yngtramonts, gr(mndfng o 13-2721, 18-385% )
switchboprd, ..o -1~ A e m e e e—ma—e = 13-38E8, 12-90848 .
Tnatrument t*ansfnymm, gmum_ing 132621, 13-2628, 18- 3859
Ineviated {(Del. 64} __ oo o lLoL. .. R, 10820 - : .
Insuiating (I)ef. 65}_._.,_ S : IR 1\ A . :
Jotnts . ecniiionlis P ¢ 5 41:3‘? 13—04101_ I
live parts on switehhonrds. _. .. 18-3BAT 0
roufy, fivors, ar platforms {sev matsﬂ' L ]3 ?623._ e
Insulation, |-, .- ; ’
sonductors fn bsttury wam
prounding conductor. ..o
lighting fixtures
Togulation rvsxatance_
Insulators, -
for antennae. .

LI

i ig-dkoT.
Lol 132691 o
| is-aigt, 154138 .
13-3018

138112, 18-5123, See. 18-510

ELECTRICAL CODB-—INDEX C Bl
" T
Inbent of ruias. rt,ahmtmn o[ ,,,,,,, ——— ?{‘]d;’}ho-
Inter-buitding S0 L S o 13—]-2'393 H] y
Interior conmertion af metatiio mssses _._______. 1616. P 1E06, Lo
Intermediate soukots s sy ————— . 13418
Interior conduit grovodiog.oenoo o7 18- ‘55 : 25
Interior wiring sysbem. ... _ . U 18-—2’33 fa-ns
. gro;mutmg nf“--ru_,,-. - . 13--2556
atraduwetion ;. o .
yoodu (g:j_ _B.ﬁh}“"—:::: some - HIDO-2020 inclugive
- Tasiated plants (Def, 67 : ) fg:g
. autornatie cutouts“ : E
 bottoriman B ST o

© Junction hexes.

Krife iwitches

La(]der fDace On hml-:lmg
Lamp guards

P _ 'anphsluera

- eanrection fo devesy shell. o 13—4161:_ ’
Soeemsbruetfon. Ll tan ot TTTTTI -- 18-2004
festoon lighting. . - H-sdied
hazardeus I'ué-nt;dns 0T ;3;7%?5'06“
~_ 8pe. 13-

lampholders and recepbaciis,

_______ —eon 13-T20B, 18-7206, 13_7207

. Tsolating lve parts of, utitization e -
] qmpmr'nt ,,,,,,,,,,,,, -
‘- laolsting switeh (Def. 62) (see switehes) . __ igztl}uz

Taolation by elevation (Tvaf, 69}
Inclation of,
L emergeney i;ghhng‘.__
. Iive parta by elavat:on.w_
rerles larapg

........................ - MORC, 13-1113%, 137162

~..;.'.,-._.w ..... e e 5ec 18700, 10 702
mvrmasscnua e e Fi-1112

_ coeeoo 134123 -
. oil cireait. breakem and oil smtches Jgillag .
.~ ®ervice eonduatara, ___ ... .. : . 1?—-';‘ 01
- duddenty moving paris _: ‘ : : : _ ‘‘‘‘‘‘‘ 1‘.1--21 1;

" trenzfermers, . Suen, 13250
eltl 1Y s L

13-2427, 33-35485, 13-B54E,

18-3625, 1587 A8, 15-4004,

. 18--£186, 13- 7343 .

. 18-36%8 -

- 13—3(}‘]9 .
Ceoo Bee. 13370 -
weowo--o Frge 8 .

© i wivewsya. o
i growndlng conductor:
taping of .

Knob and tiba ..
. aulat baxes fo

Semememoooceeo 18-3014, 133248, 134716

18-4163, 18-5021, 13-5060,
o . . 13-5079, 13-5108, 13-5262
c]!&slﬁ{‘ﬂt}ﬁ . . L TTTmTmTmTmesesese. sec. 13_410

keavy -ty ! :
instal“auon : : o

18-4162, 13- 734 3
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Order Mo,
Jzodated planbe L iveeomaan 18-7205
oultline lighting, signs_ ... ___ ... _. ... _ 13-6022
Lamp resfetaneet. oo mererr- vue 134108 .
Lamps e o . Boe. 318-420 - -
B L s oo mmmis e e eee—am N - 13-4211, 18- -E284, 13 1431
. . . R L TR
hnmrdous !nmtmna.--._.-_ ______________________________ . 13-4202, Hec, 18- 59‘3
incandescent. o uuaemnanaaa o . . 134205, 15-M201-
fncandeseont ug rca!ﬁtmmei_, 13-4708 :

_Bee, 13- 600
. 13-4208, 13- "}4"05
wirmg tos . PR e e e m————— e 18-4212
Tateral conductor (Def T8 L_. 1828 A
Lateent wovking space (el T8, .. .oon o BN LA
Latex inmlated conduetors, (see conductors, rubber-coverad) o
7 Laws affecting intertor wirlng. .. oioeiiiceecceemeenon. - Pages 111
C U Leed eoverings for sir tunmnals‘ 1641TF . o
" Lead-dn conductor_-“ : Bes, 18810 . -
| Hee, 13810 0 -
. Beo. 18-B10 - -
See. 19-810-
: 13-30386, ']"n‘hin 5, Tahle 18
Lavers, protection frorn auddeniy ROVINR L v o ma e e 133D
. Lighting . :
-+ mnd power Iwm rallwny systems profihited__ ..o ____. 13-111% .
“branch clrerite . . o & - R o
| EmMETgenCY . .. e Ser 137010 L
fixture ... S oo Bee, 13-430
grounding of . ... - _ 13- 4127, 33 41:!3
guarding ¢f. . oucocuann see. 1A-41R% .
inanlation of . _ 18-413%, 1341 2% B
wiring_---- P o 134147, !3 ‘139 ]d 414{} S
__________ 1420 - .
. ngg, 15- ??91, Scc 13 ?.80. )
152631, Bec, 13850
. 1n-2821
Sue. 13-280
15-8141, 18- Bl
© 13-8011, 15-R0BE
000 Lo 1562_5_1:
Sec 164
| Repg, BB - - L
Sec. 382 - |
o 'Emoks-ztaeks-.;.,_,'_..b ..... .- 1640
© mpives, utepples snd JiFy pr}‘ie _OIBRO-
SRR . . 162l o )
witer towerz. 1621 o o
Tighining tods.. - 18-—25?4 18 ZSJF‘, 13- .'2 "iﬂ
' ~ Tdphining rada for, Sl Lo i e 1600 to 1652 ine.
.- buildings, containing baled ‘Iamma‘ble materiale__ - Ber. 168
. metal radio masts. L LIl e e BB
- metal rovted and nielal cled buildings " 1634, 1631
o metal steolii ol
CoT ardingry butidings
" ridpes, parapets, ete.
* ppites, steéplen, flag polea”
water towern, nilos and sumiar st.rur-turea_
x woo{len radiu rnagta_ i e

inert-gas Lube.. P

S ng'htmng‘ arroste‘rs (Tref. Td\)
o grounding. .

“ peerding.
. installation of

Lwhtmng pratection for,
ch;mnevs )

- donductors : o .
© dawn edndaetuesl o
-+ gronnd connection for - 13 2588, lﬁl 154_1_

v

" Meehanicat mjury_

" BLECTRICAL CODE—INDEX

Limited metallic structures, grounding o o .. .. .. ...

Limitawitehes ... . ... ...

Line eonductor (Def. 753
Lines (Def. '?5)_
Livk (uge, _:
Live (Alive) (Tret, 43_

Live paris, chearanes. Ll ... -
- 13-3112

grarvding or faptated
irotation by cievation
working spicg about. .-

Loeal electiieal rapulation
Loeation (Def, T7).
" Ao be aviidad, antenna
Leck for éontrol eqilipeient
Low-voltege, prnt?etmn EIJef‘ 8y

release (Def. ?9}_ .
Lugs_ RN

Machire tools, ..
branch cirewit.
ennduttors
contral eguipmen
grovunding. ... -
pyorcurtent pro’cect
protection.io .
wirmg methad.

Macl‘mes. - :

protection from accldentnl ﬂtart,mg__
Marbole (Del. $1)
Manual (Daf, 81).
awitehos, guurdmg of-

Materiale for._ -
ground cobduietors
sign ahd outhine Hhtin:
“ulflization equipmn’ 14

Mechanical pmtecti(m ot conduetiss.
’\'Termry vap{:r lamps
Metal -
hodices mdep@n:lent grotnd
eabinets grounding__. ..
elad buiiding (el
mziaes intoreannection of - _
“molding (sée etel Taceweye}:
prajeetions.s s . ll.illlLy
racewnye, grounding o
guzrding éovidzeto
inatallntion ¢f.

* Live slock in fields, Ugbtning protection of.

- Oidér No.
Laghts for, sesembly hulls & t.heut"ns_ [,

S'ec;'l':i—.ﬁ‘?'(}-. T

L1838

103001

13-5202, 13-H242, Sec. 13-704
13-2E82

186184, 156342

1024

1024

132471

1024

13-1101, 18-3112, Tabler A2 & 33

18-112
151111

. Bee. 165

Tage 8
wee .
13-8113 © -
13-4386, 13—44 29
334391, 1024

- 1620 .- -

131116 .

13-6741, 13-6748 T

13-6721, 136922, 146723 -

136781, 13-6732

13-6752, 1364768

13-6T41, 106742

186951

E3-6711, 13-6712, 19-4713,
1236714, 12-6715

_ 13-4385, 134391

16200

13-93801

- 183-98801

18-6036

. 1553805

1620, 13- 2305 13-25;!4
16114 - .
182651
13-60837 - .
131315 ¢

1812C .
L5142
18- m}s, 13~9420o

sér6m:

132638, 1:}-2512
1603
1616 - R

1{]13D ’

13- 2583 18- 3!’}54

131102 .

13 3031 to 13-3()&! 13 3“51 tu
- 18-3055°

"Sel‘ Iri 352







s S

hatside, eommunication wires_
supply conductars _o.ou..
FREN S T R
. teatoon lightiog.
insulalion )
jolot Hoed. pou - -
signal systems.
trolley wives..
Ovenmmnl. p\‘oteetmn_ :
appliznees. .. ..
horder Hghta L
branch clrevits.,
buswaya... -

VOLUME 2—IND }i‘}g

Ordor Ho.
13-8021, 13-8022, 13- 8{}"3
e a-wn Bep 13780
__ 137304, 13-7322, 137332,
13-T383, 15-T324, 13-'?'34}6
137341 £o 13- ?348 ’
. 13 7300, 13-T342.
o13-TEEE .
L 13-geRl .
fee. 14-615
_ e, 18~240.
o 13-4247

L. Sk 18210,
oo 13364t T
"7 {a-pasi, 13-2389, 132405,

eirouit-breakera. - UV .
C P . . o $3-2481, 13-3808, 135346,

|- emergency lighting.- -
- enclosured for ... - at
foeders at aupply siahon_

flaxible corde..
Foollights, .

EERETREDIE. '\ s amm o m o
prounded condueters
hazardous locations

jsclated planta (not over 5O volts)_.

locution .o
 moters mod motor-cirenits

rent umts, motor
pm\dboards
rating and seiding.
RerviCHR. Loua
s:gnal's.yatems_

switchbonrd ma(.rummts
theaters ;
thermal cuteuta amd rv‘;ays_.
. transfnrmer_ - .
- Qverhesd conductora. oo
- clearsnes frova ground .

' Pahél.bo'a.i‘:_i' {Tref. 92) (gee switchhoards)

) in efevator room
Paper insulation.
Prosagewayd -
 working space not used 45

15-4348, 13-7185, 18-7136
. 136141, 16142
Page 284 . S

.. 132435
L. 1B-3408
_ 13-7344 .
13-8408, 13- 4005
_ L 18-h241 S
oo 132403, 13 2492. 32453,

13-2461, 18-2471, 13- 9240'1, :

$3-92406

! 2401 1%~z»ms .:
_ 13-501%, 155035, zhm*m G
. 13-4204, 13 TH8

12-8434.

Sen, 13- .m) T.lbk‘s 24 al.d ?"?'

ngr am 15

IR '
. 13-2889, 13- 4581, 13—':141 :

132405, "Table 23, Diagmrnu

‘:5 8003 13 SOOh

. 18- 93343

_ 135241, 185286, 18- 5202

13-2404, 13-43820 .
. 13-4531

7 1020, See. 18384, 13-2008, .

L 13-6262 . ¢ .
13-»2 304 18*9‘3001 .

© Power from rallway ayatems prblubit.ed

15-3881, 13-5108, 13 easn'

- _.ontecting. {acé aldo guarding) dro

BLECTRICAY

Penalties_ _ orse
;’::iints (sm\ afso portables) ..., [
neitcy of gromd congections T g e
. i;:rmm}enltly grounded (Def, 937 W.T?___ L ;g;gb
taae, Fuliure or reversal, pro alnat -
PlpE cor-nmnons for grounr:lin;eiuiqu‘.lflist"'”“__- o Ilg G;‘;? e .
e e m — 133684, 1
13-261% . 2595
v L, 132588
132584 :
1 T S
134171, 18-4244
- 13- Zﬂiu! 13- ’2453
- 1603
of atiachment of gmunding ccmduc e
A C systeme : " B 13 250 . »
---- 13-2514, 13- ;5.}1'?’ 13 2523,
. D 0 systemﬂ e, .
}"'o!arnf:y iduntiﬁcatmn of, 1, 13-251s
o deviees [ .
. ,“tt:ngs w5
. fixtmres.
" floxible cordy)

ceee 132008
. - H3-BOO4, }\3 4140 .
. T L 16—-4-0]3 19-4D14, 13- 5022
rubher ‘?av‘érbd o 13-5061, 13- GDRO, 13-3104
o o o swooee 18-2006, 13-93003
Pnlamt}', maintehance o LI |
. Fole 2t (Daf. 94) T e
; Pnrceia*n, o ‘
inzutator aupporm tor srera -
: }amphol(.m's__.._;.‘_, ...... s ba“emm_ 13“48‘04" 1AROS
Pc-rtabie app]lsncn {Det, ‘%5}. . 13 sl |
: mnduc!,nra .
u.se of sw:f,th

- e 13- 525’5 13- 5‘2'56, 1‘1 5y
- la-Bzey. . )
- 13-4003, 13- 4231

--+- 13-254k, 13. 2658

18-62g5 *
o 134244
18-2545, 18 2rss
Sioe. 132005 -
-= 13-5106, 18-5106, 13- 5;07,
19-5108 .
S- 18-4178, 13- sms- .
: L. 184171 S
Posﬂwn und connection, i F 1o aony, 13-4138
Potheadd, ise of: R 1 oa0s, 13-3801
oo 137115
131117
oo 13-4808
- 18-51i0-
e 34118
moeeoiooo.. 13-2585 0L
Ao IB2e2e e
13-5401, 135483
- 1a-B402, 13-5idn ¢
18-5401, 13-5411, 13-5412,
- 13-6418, 13-5431, 155435
13- 2441 Sec, 18-Gi .

‘enhle connnctlon l‘nr-
: gmunding -

identification of wirin

Power-factor correction.
Preciutions in EaThges.
Pressure connectars
Prevention 6f el
et.trn‘lysls to pipin

Privale piam: grounding Piping ﬂystems_
Projector enclosurﬂs-,. :
Projectors; non professiorial

pmfessmnal

bY fimcunnacg,m













VO VOLUME INDEX

Temperatures,

protection sgainst exeeesive. _u.uoiunenas

TempoTary inscgilatiuna. .
WRIVEE FOr e cwaaoaain
wiring, divcannection of___

Tensfon (Def, 116

. ’.l'ermma(a, wire.

Theatars and motion pu.tul i housps
border galbles
border Hehtz, oo
damper control.
dimrmerg. ..o
1 dreessing Tous
: emergeney I1g}:'ts

Hights on scenary. ...
motion pisture hooths
partable, arc lampsa.._

" portable sw:tchboarﬂ -

- Bervices_o.
gpecial alectriesl effEcts
stage switehboard_ L.
wtring or lestaon lights
smtchboard guardhg of
wiring mmoethod

- .'I‘hx,rmai cut-outs and re‘kays :

' Therms.‘l msulstmg matermls

) Totaély—enclose& motof (Def. 117}

" Frailers; wiritig of
Do Prameformersl
i dmto-traoaformc
qazes grounding_
Cgeneral oo
gronnding. ..
guarding_ - o
hazardous Jocakions. . ..
J in electrie fm'nace morf_lg
©oover 840 volla_ |
vault {Del. 1!.8)

_' ’ Tuinng,
o T.‘fl‘e_ 8 cord.
T Pype S fusel

(}rder Na.

cemoeoa 134284, 13- 4303 ’
1018D ’

It 1116 13- 2008 1‘3 Sl}lﬂ, '

i 13-4011
13- 2584

i kmmae “fea, 18- 520 ;
oo 135248 0
. 136282
enaa. 13752477 a
- 13-B226 - o s
13-5861F
15-5208
- 13-7003
18~ 5242, 13--5231

o 13:52541'
. 135266

136286

15-5201
- 13-5202
- 15BRGA

{a-2008, 13—4508
L 38-4541
_. 134501
NI 1217 5 1
" $3-4546.

Lo 135012, 187 005‘2, 13-5078

Lo 184804
134804
- 1020, 13 4521 ta 13- 453

_ See. 18- .61.5_
13- 3245

 13-3206; 18-8244, 195245

See. 13~40{}, Table 31
18- 2-152, 13-245%

Urderfloor ra.c(,ways i
Underground - .
eonduckors (aen connuctoa'a}
seTviea - . L cRlaa

Under plaster extension

Treder voltage protection (see low vol tage pratection:

Uniformity with existing constmct.
Urhan dlstnr’.,s (Dof !19)

T Tlee af . RS
. approved matcrlal and const. ig;t'

Hexilie eoed, 011
avererrrend prcfec-tmn devican.
Tiilization equzpmant (Dei ]20‘

Vapor I:ml ps, mprmrv

" Vapor-tight (Def. 125,

Varnished ecambrice cuvored wire

Vault, transfrrier {Tref! 118}
| Ventilnted (Def, 122y,
~ Ventilation of, hatteri Thivmy.

Vartical conduetor (Def, 123) (sen nlso condietors)
. Voltage {Def. 124} A el
" ¥oltrge drep, .o -

Walvmg nniers

Water pipn comnections
Vater pipe grounds_
Waterproof (Dief, 125).
Waterpnoof conduii_ .
Water evstems, ground i
Watertight (Def; 126) ..

) ) Ordfer Noy'
[ ---- Bee, bieBb4

- 13-3035
- MB-BA1L to 15 “’314
S oo Hee 13-358 ’

fom._ . . Lololoime
: . . 1920.

fon methods . L 1011-:' :
. . - See. 13- 400
. Heel 13 »240

o 18 4208 13—5204 13 ‘14206
- 1620, 134106 -
- 13-3005, 13-~ 9&001
- G, 14— »1021 te 13- 4«28

"~ Yoz, 1851307, 18-2105, 1340:}3'
oo 132202, 184312, Tables 1 & 3

Lo amda

teo dB-mERE

Water towers, Hehtaing protection of -

Weabherproof (Tref, 127)__

W eII caving gmundmg on

Width of working FpHce.

. ere {sce conduetori) -

¢ eohnections hetvden reslsl.orﬂ_

L feness, brealing continuity:,

Lo grounding .
gauged (Def, 128)L
racoweys, gronnding of,

" ghons far m(:tur hranch cu'c {

. termmals

“u’e!eab (sea radm)

Wires and cables, e}evator_
Wires, tollectot on erznoes and hr»at,s
© ergBes snd hmats

o elevator .

© entering buildings. e
Wire texmiratn, splices :md }omts'

o Wuewayq_” [

- 132851, 131804 |
. 13-8005, 12~800
el 18-682 0
13-1111

: C 13708
L 1BBL .
- 1650 -

eoeeoooao 188054
-- Table 20 S .
---- 18-1116, 157008, 152010, -
134011,

____ el Sec 18 620

too 188131

. o18-6118

e 1362080

—ne 1618A - A
- 13-1118, 18-3008 ©
- Bec. 13-862 .







	Electric Code part (1) pg 1-29
	Electric Code part (2) pg 30-79
	Electric Code part (3) pg 80-129
	Electric Code part (4) pg 130-179
	Electric Code part (5) pg 180-229
	Electric Code part (6) pg 230-281
	Electric Code part (7) pg 282-334

