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WIRING METHODS AND MATERIALS 

CHAPTER E-300 

WIRING METHODS - GENERAL REQUIREMENTS 

~-3Q.Q~QL§..~. 

( 1) 'J:he pr0Yisions herein apply to the electric al and T.'.lachanical requirements 

for the various methods of installing fixed electrical conductorf.l fc:c E: l~Yt·:':l..c 

light, heat and power and certain signal systems. 

(2) The provisions of this Chapter shall apply to all wiring installations, 

except for remote-control, including low voltage relay switching, low-energy power 

and signal systems as provided in Chapter E-725, and communication systems as pro­

vided in Chapter E-.Soo. 

(3) On i:remises where a continuous underground metallic waterpiping network 

system is not available as a grounding electrode, and where it is not practicable 

otherwise to secure a grou.'ld of permanently low resistance, the use of a wiring 

method which does not em1loy metal enclosures for the wires is recommended, unless 

the c hare.cter or occupancy of the building is such as to require the use of a 

metal-enclosed wirint., system. 

(4) The provisions of this Chapter are not intended to apply to the conductors 

which form an integral part of equipment such as motor3, motor controllers and the 

like. 

E-300.02. Voltage Limitations. 

Wiring methods specified herein may be used for voltages not exceeding 600, 

unless specifically limited in some chapter. They may be used for voltages over 

600 where specifically permitted elsewhere in this code. 

E-300.03. Conductors of Diff.eren~ Systema• 

(1) Conductors of light and power systems of 600 volts or less may occupy the 
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same enclosure, without regard to whether the individual circuits are alternating­

current or direct~current, only where all conductors are insulated for the ma:x:i..­

mum voltage of any conductor within the enclosure. 

(a) Where A.c. and D.C. lighting ~r power conductors occupy the same 

enclosure, the D.C. conductors shall be marked 11D.C. 11 at all places ('}f access. 

(2) Conductors of light and PJWer systems of over 6oO volts shall not eccupy 

the same enclosure with conductors of light and ~wer systems of Eoo volts or less. 

(.3) Secondary wiring to electric discharge lamps of 1,000 vol ts or less may 

occupy the same enclosure as the branch circuit conductors. 

(4) Control, relay and ammeter conductors used in connection with any mot.er 

or starter may occupy the same enclosure as the motor circuit conducters. 

(5) Conductors of signal or radio systems shall not occupy the same enclosure 

with conductors of light or i;ower systems except as permitted fGr elevators in 

E-620.36; for sound recording in E-640Q05; for remote-ccntrol, low-energy power 

and signal circuits in E-725.16 and E-725.42; and communication system in E-B00.02 

and E""800.21. 

E-300.04. Protection Against Physical Dama~ .• 

Where subject to p:i.ysical damage, conductors shall be adequately protected. 

E-300,05 •. Protection Against Corrosipn • 

Metal raceways, cable armor, boxes, cabinets and all metallic elbows, coup­

lings, and fittings, unless made of corrosion-resistant mateiial, shall be suitably 

protected against corrosion inside and outside (except threads at joints) by a 

coating Qf approved corrosion-resistant mateiials such as zinc, cadmium, or enamel~ 

Ferrous raceways, fittings and boxes protected from corrosion solely by enamel may 

be used only indoors and in occupancies not subject to severe corrosive influences. 

Note: Meat-pa.eking plants, tanneiies, hide cellars, casing rooms, glue houses, 

fertilizer rooms, salt storage, some chemical works, metal refine:cl.es, pulp mills, 

sugar mills, ro'und houses, some stables, and similar locations are judged to be 

occupancies where severe corrosive conditions are likely to be present. 
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E-)00 .06. Baceways filXposed to Different Temperatures. 

Where i:ortions of an interior raceway system are exi:osed to widely different 

temperatures, as in refrigerating or cold-storage plants, provision shall be made 

to prevent circulation of air. from a warmer to a colder section through the race­

way. 

Note: Consideration should be given to expansion and contraction of runs of 

conduit from temperature changes. 

E-300.07. Underground Runs• 

Conductors run underground shall comply with the provisions of E-230.032 as 

far as mechanical protection is concerned. 

E-300.0S. Through Studs, Joists and Rafters. 

(1) Where e:iq:osed or concealed wiring conductors in insulating tubes or cab­

les are installed through bored holes in studs, joists or similar wood members, 

holes shall be bored at the approximate centers of wood members, or at least two 

inches from the top edge. 

(2) Where there is no objection because of weakening the building structure, 

ar.mored or non-metallic sheathed cable and Type MI cable may be laid in notches no 

more than t span from either end in the studding or joists when the oable at those 

points is protected against the driving of nails into it by having the notch covered 

with a steel plate at least 1/16 inch in thickness before building finish is 

applied. 

E-300.09. Groµpding Metal Enclosures. 

Metal raceways, boxes, cabinets, cable ar.mor and fittings shall be grounded if 

and as prescri.bed in Chapter E-250. 

E-300.10. Elect:Q.cal Conti.nuity of Metal Raceways and Enclosures. 

Metal raceways, cable armor, and other metal enclosures for conductors, shall 

be metallically joined together into a continuous electrical conductor, epd shall 

be so connected to all boxes, fittings and cabinets as to provide effective elec­

trical continuity. Raceways and cable assemblies shall be mechanically secured to 
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boxes, fitt~ngs, cabinets and other enclosures, except as proVided for non-metallic 

boxes in E-370.Q7. 

E-300.11. Secured in Place. 

Raceways, cable assembliAs, boxes, cabinets and fittings shall, unless other­

wise proVided, be securely fastened in place, unless otherwise provided for specific 

purposes elsewhere in this Code. 

E-300.12. Mechanical Continuity - Raceways and Cables. 

Raceways and cable assemblies shall be continuous from outlet to outlet and 

from fitting to fitting. 

E-300 .13 • Mechanical Continuity - G onducto rs. 

Conductors shall be continuous between outlets, devices, etc., and, except as 

permitted for auxiliary gutters in E-374.08, and for wireways in E-362.06, there 

shall be no splice or tap within a raceway itself. 

E-300.:U.. Free Length of Conductors at Outlets and Switch Points. 

At least six inches of free conductor shall be left at each outlet and switch 

:i;:oint for the making up of joints or the connection of fixtures or devices, except 

where conductors are intended to loop without join-ts through lampholders, recep­

tac les and similar devices. 

E-300.15. Boxes. 

E:xcept as permitted in E-336.ll and E-410.60, a box sha:!J. be installed at each 

outlet, switch, or junction :i;oint of conduit, elect:ci.cal metallic tubing, surface 

metal raceway, armored cable, non-metallic sheathed or Type MI cable, and at each 

outlet and switch point of. concealed knob-and-tube work. 

E-300, 16. fuweway or Cab1e to Open Gr Concealed Wiring. 

(1) A box or terminal fitting having a separateJy bushed hole for each con­

duct0r shall be used wherever a change is made from conduit, electrical metallic 

tubing, non ... metallic sheathed cable, armored cabie or Type MI cable and surface 

metal raceway wiring to open wiring ~r to concealed knob-and ... tube work. A fitting 

used' for this purpose shall contain no taps or splices and shall not be used at 
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fixture outlets. 

(2) A bushing may be used in lieu of a box or terminal fitting at ends of 

conduit or electrical metallic tubing where conductors leave the c~nduit or tubing 

behind a switchboard, or whe!'Fl more than 4 conductors leave the conduit or tubing 

at control apparatus or in simila.r locations, in which case the conductors shall be 

bunched, taped and painted with insulating paint. Such, a bushing shall be of the 

insulating type except for lead-covered c.onducte>rs. 

E-300 .17. Number of Conductors in Raceway. 

In general the percentage of the total interior cross-sectional area of a 

raceway occupied by conductors shall not be more than will permit a ready install­

ation or withdrawal of the conductors and dissipation of the heat generated without 

inju:ry to the insulation of the conductors. See the following rules of this code: 

condUit, E .... 346.06; electrical metallic tubing, E-34$.06; flexible metal condUit, 

E-350.03; surface metal raceways, E-352.04; underfloor raceways, E-354.05; cellular 

metal floor raceways, E-356.05; cellular concrete floor raceways, E-358.09; wire­

ways, E-362.05; auxiliary gutters, E-374.05; theatres, E-520.05; signs,E-600.21(4); 

elevators, E-620.JJ; and sound recording, E-640.03 and E-640.04; and Remote...Control, 

Low-Energy Power, Low-Voltage Power and Signal Circuits, Chapter E-725. 

E--300.J.8. Inserting Conductors in Raceways. 

(1) Raceways shall first be installed as a complete raceway system without 

conductors, except those raceways exposed and having a removable cover or capping. 

(2) As far as possible, conductors shall not be inserted until the interior 

of the building has been physically protected from the weather, and all mechanical 

work on the building which is likely to injure the conductors has been completed. 

(3) Pull wires, if to be used, shall not be installed un:til the raceway 

system is in place. 

(4) Graphite, talc, or an approved compound may be used as a lubricant in 

inserting conductors in raceways. 

(5) Cleaning agents or lubricants that might have a deleterious effect on 



-J37-

conductor coverings shall not be used. 

E-300.19. Supmrting Conductovs in Vertical Racewan. 

(1) Conductors in vertical raceways shall be supported at intervals not 

greater than those specified ~.n the following table:. 

No. 18 to No. 0 • • • • • • • • • • • • . • • • • not greater than 100 feet 
No. 00 to No. 0000 • • • • . • • • • • • • . • • not greater than 80 feet 
250,000 c. M. to 350, 000 C. M. • • . • . • . . • . • • . not greater than 60 feet 
350,001 c. M. to 500,000 C. M. . • . • . • • • • • • • • not greater than 50 feet 
500,001 c. M. to 750,000 C. M. • . • • • • • . • • • • • not greater than 40 feet 

Above 750,000 C. M. • . . . • . . • . .. . • . not greater than 35 feet 

(2) One of the following methods of supi:ort, or a method of equal effective-

ness is recommended: 

(a) By clamping devices constructed of or employing insulating wedges 

inserted in the ends of the conduits. With cables having varnished cambric or 

thermoplastic insulation it may also be necessary to clamp the conductor. 

(b) By inserting boxes at the required intervals in which insulating 

supp:>rts are installed and secured in a satisfactory manner to withstand the 

weight of the conductors attached thereto, the boxes being provided with covers. 

(c) In junction boxes, by deflecting the cables not less than 90 degrees 

and carrying them horizontally to a distance not less than twice the diameter of 

the cable, the cables being carried on two or more insulating supp:>rts, and 
' 

additionally secured thereto by tie wires if desired. When this method is used 

cables shall be supported at intervals not greater than 20 per cent of those men-

tioned in the preceding tabulation. 

E-300.20. Induced Currents in Metal Enclosures. 

In metal raceway or cable armor, or where a current of more than 50 amperes 

enters a metal enclosure, the conductors of circuits operating on alternating-cu!'-

rent shall be so arranged as to avoid overheating of the metal by induction. When 

the capacity of a circuit is such that it is impracticable to run all conductors 

in ~me enclosure, the circuit may be divided and two or more enclosures may be 

used provided each phase conductor of the circuit and the neutral conductor, where 
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one is used, are installed in each enclosure. The conductors of such an installa~ 

tion can confonn tp the provisions of E-310.10 for multiple conductors. 

Note 1. Induced currents in an enclosure qan be avoided by so grouping the 

conductors in one enclosure that the cufrent in one direction will be substantially 

equal to the current in the opposite direction. 

Note 2. In the caf;le ef circuits suppJ.y:i.ng vacuum or electric discharge light­

ing systems or signs, or X-ray apparatus, and under-plaster extensions permitted 

by F.-344.01 to E-344.04 inclusive, the currents carried by the conductors are so 

small that a single conductor mq be placed in a metal r,s.ceway or cable armor 

without causing t :rouble from induction. 

Note. 3. VJµere the conductors of a circuit pass through ;individual holes in 

the wall of a metal cabinet, the effect of induction may be minimized by 

(1) cutting slots in the metal be·~ween the :Lr.rlividual holes through 

which the conductors of the circuit pass, or 

(2) passing all the conducto:rs in the circuit throu~h an insulating 

block used to cover a hole in the me~al cabinet, sufficiently large for all the 

conductors of the circu~t a.nq proviqing irtlividu~l holes in th~ insulating block 

for the separate conductors. 

E-300.21. Preventi9u,2t §pre~g Qf Fir~~ 

Electric~l installat:j.on~ shall be so made th.aii the i;:ossi.b1e s~read of fire 

through fire-stopped pa.rtitic;ms 1 hollow spaces, fire walls or fire partitions, 

vertical shafts, ventilating or air-.conditioning ducts is reduced to a minimum. 

:fil=300,62. WJ.nne; in Ventttating ang Exijaust puct~. 

(1) Where :it is necess~ry to ;run a wirin~ ·system through air-conditioning 

ducts or plenum chambers~ the w;i.ring method shall be rigid conduit, flexible steel 

condu;Lt with lead-covered conduotors, or Type AC~ armored cable, with fittings 

suitable ;for tP,e Joca tion. 'Ihe terminals of, circuits of such wiring systems shall 

be so located that it Will not be necessary to insiiall. ootors or control equipment 
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in the ducts, except for temperature and huroidi ty control. Raceways shall not 

interfere with the operation of automatic fire dampers in ducts. 

(a) The above provisions shall not appJy to integral fan systems specif­

ically approved for the purpoBe. 

(2) No wiring system of any type shall be installed in ducts for dust, loose 

stock or vapor removal. 

~::300.23. Temro rarv Wi.rlng,. 

(1) Suitable disconnecting switches or plug connectors shall be installed to 

permit the disconnection of all conductors of the temporary circuit by a single 

operation. 

(2) No bare conductors nor earth returns shall be used for the wiling of any 

temporary circuit. 
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CHAPTER E-310 

CONDUCTORS FOR GENERAL WIRING 

E-310.01. GenerpJ.. 

(1) The purpose of this Chapter is to assure that conductors have mechanical 

strength, insulation, and current carrying capacity adequate for the particular 

conditions under which they are to 1::s used. 

(2) Conductors shall be insulated, except when covered or bare conductors are 

specifically permitted in this Code. 

(3) The provisions of this Chapter are not intended to apply to conductors 

which fonn an integral part of equipment such as motors, motor controllers, and 

the like, or which· are provided for elsewhere in this Code • 

.[-310.02. Awlication and Gonstruction. 

(1) Conductor /l.m;ilication. Conductor insulations as specified in the follow­

ing Table E-~310.02(1) may be installed for any of the wiring methods recognized 

herein, except as otherwise provided for in the Table or in E-.310.03, or as othel'­

wise specified in this Code. They are suitable for 600 volts unless otherwise 

specified. 

(2) .Q.ondl!,ctor C@strQ...st.ion. Insulated conductors for use at 600 volts or .. 

less shall conform to the provisions of Table E-.310.04(2). 

Trade 
Name 

Rubber-Covered 
Fixture Wire 

Solid or 
7-Strand 

Table E-310.02(1). Conductor Application 

Type 
Letter 

*RF-1 

11:'1x. 
Operat­

ing 
Temp. 

Application 
Provisions 

Fixture wiring 
Limited to .300 V. 

Fixture wiring, and as pel'­
mi tted in E-310.08. 

~~Fixture wires are not intended for installation as branch circuit conductors 

nor for the connection of portable or stationary appliances. 
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Max. 
Trade Type Ope rat- Application 
Name Letter ing Provisions 

Temp. 

Rubber-Covered ifFF-1 6o0 c Fixture wiring. 
Fixb~re Wire 140°F Limited to 300 V. 

--
6o6c Fixture wiring, and as Flexible i~FF-2 per-

Stranding 14a°F mitted in E-310.08. 

Heat-Resistant *RFH-1 75°c Fixture wiring. 
Rubber-Covered 167°F Limited to 300 V. 
Fixture Wire 
Solid or *RFH-2 75°c Fixture wiring, and as per-
7-Strand 167°F mitt~d in E-310.08. 

Heat-Resistant *FFH-1 75oc Fixture wiring. 
Rubber-Covered 167°F Limited to .300 V • 
Fixture Wire 
Flexible *FHI-2 7'!PC Fixture wiring,, and as per-
Stranding 167°F mitted in E-.310.08. 

'Ihem.oplastic- *TF 6o0c Fixture wiring, and as per-
Covered Fixture J40oF mitted in E-.310.08. 
Wire - S6lid or 
Stranded 

Thermoplastic_ ifTFF 6o0c Fixture wiring. 
Covered Fixture 140°F 
Wire - Flexible 
Stranding 

Cotton-Cove red, i~CF 90°c Fixture wiring. 
Heat-Resistant, 194°F Limited to 300 V. 
Fixture Wire 

Asbestos-Covered *AF 150°C Fixture wiring • 
Heat-Resistant, .302°F Limited to 300 V. and Indoor 
Fixture Wire Dry Location. 

Silicone Rubber *SF-1 20b0c Fixture wiring .• ·~\. 

Insulated Fixture 392°F Lim:t ted to 300 V • · Wire 

Solid *SF-2 2oooc Fixture wiring, and as per-
or 7-Strand .392°F mitted in E-310.08 • 

*Fixture wires are not' intended for installation as branch circuit conductors 
nor for the connection of p:>rtable or stationary appliances. 



Trade 
Name 

Silicone Rubber 
Insulated Fixture 
Wire 

Flexible 
Stranding 

Code Rubber 

Heat-Resistant 
Rubber 

Heat-Resistant 
Rubber 

Moisture­
Resistant 
Rubber 

Moisture and 
Heat-Resistant 
Rubber 

Moisture and 
Heat-Resistant 
Rubber 

Type 
Letter 

*SFF-2 

R 

RHH 

RW 

RH-RW 

RHW 
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Max. 
Operat- . 

ing 
Temp. 

75°c 
167°F 

Application 
Provisions 

Fixture wiring 
Limited to 300 V. 

Fixture wiring and as pe!'­
mi tted in E-310.08. 

Dry Locations 

Dry Locations. 

Dry locations. 

Dry and wet locations. 
For over 2000 volts, insula­
tion shall be ozone-resist­
ant. 

Dry and wet locations. 
For over 2000 volts, insula­
tion shall be ozone-resist­
ant. 
Dry locations. 
For over 2000 volts, insuJ.a..­
tion shall be ozone-resist­
ant. 

Dry and wet locations. 
For over 2000 volts, insula ... 

tion shall be ozone-resist­
ant. 

~~Fixture wires are not intended for installation as branch circuit conductors 
nor for the connection of portable or stationary appliances. 
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Max. 
Trade Type Operat. Application 
Naine Letter ing Provisions 

Temp. 

Latex Rubber RU 6o0c Dry locations. 
l40°F 

Heat-Resistant RUH 
Latex Rubber 

75°c Dry locations. 

Moisture-Resistant RUW 6o0c Dry and wet locations. 
Latex Rubber l40oF 

Thermoplastic T 60°0 Dry locations. 
l40°F 

Moisture- TW 60°0 Dry and wet locations. 
Resistant l40°F 
Thermoplastic 

Moisture and 'IBW 75°0 Dry and wet locations. 
Heat-Resistant 167°F 
Thermoplastic 

Mineral Insulation MI 85°0 Dry and wet locations with 
(Metal Sheathed) 185°F Type 0 termination fittings. 

Max. operating temperature 
for special applications 
250°0. 

. Thermoplastic TA 90°0 Switchboard wiring only. 
and Asbestos 194°F 

Silicone- SA 90°c Dry locations - max. opera-
Asbeetes 194°F ting temperature for special 

application 125°c. 

Thermoplastic TBS 9000 Switchboard wiring onJy. 
and Fibrous 194°F 
Outer Braid 
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Max. 
Trade Type Operat. Application 
Name Letter ing Provisions 

Temp. 

" 
Varnished Cambric v 85°c Dry locations only. Smaller 

185°F than No. 6 by special perlllis-
sion. 

Asbestos and AVA ll0°c Dry locations only. 
Varnished 2.30°F 
Cambric 

Asbestos and AVL ll0°c Dry and wet locations. 
Varnished 2.30°F 
Cambric 

Asbestos and AVB 90°c Dry locations only. 
Varnished 194°F 
Cambric 

Asbestos A 200°c Dry locations only. In race-
392°F ways, only for leads to or 

within apparatus. Limited to 
300 v. 

Asbestos AA 200°c Dry locations only. Open wir-
392°F ing. In raceways, only for 

leads to or within apparatus. 
Limited to 300 V. 

Asbestos AI 125°c Dry locations only. In race-
25?°F ways, only for leads to or 

within apparatus. Limited to 
.300 v. 

Asbestos AIA 125°c Dry locations only. Open wir-
25?°F ing. In raceways, only for 

leads to or within apparatus. 
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Max. 
Trade T,ype Operat- Application 
Nrune Letter ing Provisions 

Temp. 

Paper 85°c For 1mderground service con-
185°F ductoJl.'s, or by special 

pe:cnrl.ssion. 

Slow- SB 9ooc Dry locations only. Open 
Burning 194°F wiring; and in raceways 

where temperatures will 
exceed those permitted for 
rubber-covered or varnished 
crunbric-covered conductors. 
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Table Ft-310.02(2) • Conductor Insulations 

Trade Type 
Name Letter Insulation Thickness 0£ Insulation Outer Covering .· 

r ' 

' ' ' 

Heat Resistant RUH 90% Urunilled,. 14-10 • • • • • • • 18 Mils Moisture-resistami.,.: 
Latex Rubber Qrainless Rubber 8-2 • •· •· • • • • • 25 M:tl.s· flame-retardant'". 

non-metallic covering 
c -

14-10 • • • • • • 2/ 64. Inch: 
8 • • • • • . • • • 3/64~ Inch" 

Flame 6-2 •..•••••• 4/64 Inch. 
Thenrioplastic T Retardant, 1-4/0 • • • • .• -• 5/64-.Inch None 

'lhennop:il.rurtic:" - 2D-500 '. • •: • • .• • 6/64,;.Inclt_ . 
Compound 501-1000 •••• 7/64 Inch 

lOOl-2000: • • • • 8/:64. Inch·c 

. , . 
:14-10 •••••• 2/64 Inch ... 

Moistu:re- Fla.me-Retardant; 
8 •••••••• 3/64 Inch 
-0-2 • • .. • • • • 4/ 64 Inch 

Resistant TW Moisture-Resistant l-4/0 • • • • • • 5/64 Inch None 
Thermoplastic The DID-plastic .213-500 •••.•• 6/64 Inch 

501-1000 •••• 7/64 Inch 
lOOl-2000 ••••. 8/64 Inch 

-

Moisture and Tmi1 F~tardant::~: 14-10 • • • • • • J/64 Iricll: 
Heat-Resistant. Moisture and 8-2 .. • • • • • • 4/64 Inch None 
Thermoplastic Heat-Resistant l~/O • • • • • • 5/ 64 Iilch 

'lhe:rmoplastic 213-500 ••••• 6/64 Inch. .. 

,_. 



Table E-310.02(2) continued. 

Trade 
Name 

Thermoplastic · · ·· 
and Asbestos 

Silcone-
Asbestos .. .. 

Thermo plastic 
and Fi b:rous 
Braid 

}fineral-Insulated 
Metal-Sheathed 

Varnished 
Cambric 

I 

Type 
·.·l:@t.ter 

Insulation 

~ - . -. ._:_. :..., ...... 

TA 

SA 

TBS 

MI 

v 

.•. 

Thermoplastic .: , 
and Asbestos · ·· 

I Silicone 
Rubber 

-Thermoplastic ... 

Magnesium 
. Oxide 

Vamished 
Gani.bric 

.:-..:· 
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Thickness of Insulation Outer Covering 

. ---.. ~ -~ 

14-8 . 
6-2! • 
1-4/0 

Thl plt .. 
•• 20 Mils 
.•• JO Mils 
• .40 Mils 

Asb. 
20 Mi ls · -1 FJ.ame-re tar4ant_, 
25 Mils cotton braid 

.. -

30 Mils 

---,;-~.:, ... ~.~. /•-

3/64 Inch Asbestos 

f 
I 

14.;.10 • . . • • 
4/64 Inch .... · ·-or. gJA.§!?. _ 
5/64 Inch -- -· 

-8-2 • • ••.• 

6/64 Inch 
7/64 Inch 
8/64 Inch ·· 

· 1-4/0 • • • . • 
21.3-500 .. • • • 
501-1000 ••• 
1001-2000 • • • 

14-10 • · • • • • 2/64 Inch 
8 • . • • • . • .J/64 Inch 
6-2 • • . • . . .4/64 Inch 
1-4/0 •••••• 5/64 Inch 

. ~- ·~ ·~-... -

Flame-retardant, 
non-metallic covering 

16-4 • • • • • • ~50 Mils I Copper 
3-4/0 • • • • • • ~55 Mils · · 

14-8 • • • • • · . 3/$4 "Incn--
6-2 • • • • • • .4/64 Inch · 
1-4/0 •••••• 5/64_· I~ch 
2D-500 • • • • .6/64;·· Inch 
501-1000 •••• 7/64.Inch 
2001-2000 ~· ·: • • .s.:.64 Inch 
(Dim.en. in Mils)<AVA . AVL 

VG i.sb. Asb. 
14-8 ~olid 

only); .30 20 25 

Non-metallic· c·overing 
or. lead· sheath 
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Table E-310.02(2) continued. 

Trade Type Insulation Thickness of Insulation Outer Covering 
Name Letter 

Asbestos and AVA Impregnated AVA AVL AVA-asbestos braid 
Varnished and Asbestos and 1st 2nd 2nd or glass 
Cambric AVL Varnished Asb. vc Asb. Asb. 

Cambric 14-8 •••• 10 30 15 25 
6-2 •••• 15 30 20 25 
1-4/0 ••• 20 30 30 30 
213-500 •• 25 40 40 40 AVL-lead sheath 
501~1000 •• 30 40 40 40 
1001-2000 • 30 50 50 50 

vc Asb. 
1$-8 • • • • • • • a JQ 20 Flame-retardant, 
6-2 • • • • • • • • 40 30 cotton braid 
1-4/0 • • • • • ••• 40 40 (switchboard wiring) 

Asbestos and AVB Impregnated Asb. VG 2nd Asb. 
Varnished Asbestos and 14-8 ••••• 10 30 15 
Cambric Vamished 6-2 • • • • • 15 30 20 

Cambric 1-4/0 • • • • • 20 30 JO Fla.me-retardant, 
213-500 • • • • 25 40 40 cotton braid 

... . . 501~1000 • • • 30 40 40 
1001-2000 ••• 30 50 50 

Asbestos A Asbestos 14 • • • • • • • • • • • 30 Mils Without asbestos braid 
12-8 • • • • • • • • • • 40 Mils 

,_ ... ·-·· - .. 



Tab lEi E-310. 02 (2) continued. -149-

Trade Type Insulation Thickness of Insulation Outer Covering 
Name Letter 

.Asbestos AA .Asbestos 14 •••••••• • 30 Mils 
12-8 • • • • • • • .JO Mils With asbestos braid 
6-2 • • • • • • • .40 Mils or glass 
l..:;.4/0 • • • • • • .60 Mils 

-·· .. 

; 

J.4-12 • • • • • • .2/64 Inch 
Code ~ R Code Rubber 10 • • • • • • • .J/64 ~nch 

8-2 • • • • • • • .4/64 lnch Moisture-resistant, 
1-4/0 ••••••• 5/64 Inch flame-retardant, 
213-500 • • • • • .6/64 Inch non-metallic covering 
501-1000 •••••• 7/64 Inch 
1001-2000 • • • • .8/64 Inch 

. ··- - ... 

*J.4-12 • • • • • • .2/64 Inch 
10 • • • • • . • .J/64 Inch 
8-2 • • • • • • • .4/64 Inch Moisture-resistant, 

Heat-Resista.i1t RH Heat-Resistant 1-4/0 • • • • • • .5/64 Inch flame-retardant, 
RHH Rubber 213-500 • • •••• 6/64 Inch non-metallic covering 

501-1000 ••••• 71,64 Inch .. - · 1001..:;.2000 ••••• 8'/64 Inch · .. ... 

14-10 • • • • • • .J/64 Inch 
8-2 • • • • • • • .4/64 Inch Moisture-resistant, 

Moisture- RW Moisture- 1-4/0 • • • • • • .5/64 Inch flame-retardant, 
Resistant Resistant 213-500 • • • • • .6/64 Inch non-metallic covering 

Rubber 501-1000 ••••• 7/64 Inch 
1001-2000 • • • • .8/64 Inch 

*F.or 14-12 sizes RHH shall be 3/64 inch thickness insulation. 
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Trade Type . Insulation Thickness of Insulation Outer Covering 
Name Letter 

I 
Moisture and RH-RW Moisture 14-10 • • • • • • .3/64 Inch Moisture-resistant, 
Heat-Resistant and Heat 8-2 • • • • • • • .4/64 Inch flame-retardant, 

Resistant 1-4/0 • • • • • • .5/64 Inch non-metallic covering 
Rubber 213-500 • o • • • .6/64 Inch 

501-1000 ••••• 7/64 Inch 
1001-2000 • • • • .8/64 Inch 

Moisture and RHW Moisture J4-10 ••••••• J/64 Inch Moisture-resistant, 
Heat-Resistant and Heat 8-2 • • • • • • • .4/64 Inch flame-retardant, 

Resistant 1-4/0 • • • • • • .5/64 Inch non-metallic covering 
Rubber 213-500 • • • • • .6/64 Inch 

501-1000 ••••• 7-64 Inch 
1001-2000 • • • • .8/64 Inch 

Latex Rubber RU 90% Unmilled, 14-10 • • • • • • • 18 :Mi ls Moisture-resistant, 
Grainless Rubber 8-2 •••••••• 25 Mils flame-retardant, 

non-metallic covering 

RUW 90% Unmilled, 14-10 • • • • • • • • 18 Mils Moisture-resistant, 
Grainless Rubber 8-2 • • • • • • • • • 25 Mils flame-retardant, 

non-metallic covering 

Asbestos AI Impregnated 14 • • • • • • • • • .30 :Mils Without asbestos braid 
Asbestos 12-8 • • • • • • • • • 40 VJi ls 
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Trade Type Insulation Thickness of Insulation Outer Covering 
Name Letter 

. 
. .. Sol • Str. 

14 •••• • 30 Mils 30 ¥J.ls 
12-8 •••• JO Mils 40 Mils 

Asbestos AIA Impregnated 6-2 •••• 40 Mils 60 Mils With asbestos braid ... 
Asbestos 1-l/o ••• 60 Mils 75 Mils or glass 

21.3-500 • • • • • • • 90 ~Iils 
501-1000 • • •••• 105 Mils 

-. ·~ 

Paper Paper Lead sheath 

14-10 • • • • • • • 3/64 Inch 
3 Braids Impregnated 8-2 • • • • • . • • 4/64 Inch 

... -·- .... , .. Fire Retardant, 1-4/b • • • • • • • 5/64 Inch · Outer c6ver finished 
Slow Burning SB Cotton 'Thread 213-500 • • • • . • G/64 Inch smooth and hard 

501-1000 • • • • • 7/64 Inch 
1001-2000 • • • • • 8/ 64 Inch 

.. 

Note: The fibrous covering over individual rubber-covered conductors of' lead-sheathed or multiple-conducter 

cable is ·not required to be flame retardant. For armored cable,· see E-334.02. For non-metallic-sheathed cable, 

see E-336.02. For Type UF cable, see E-339 .01. 
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(3) Markin~. Insulated wires, cables and cords of all kinds except paper-

insulated wire shall have a continuous distinctive marking so that their maker may 

be readily identified. All wires, cables a...'1d cords shall also be plainly tagged or 

marked as follows: 

(a) 'Ihe maximum working voltage for which the wire was tested or 

approved. 'Ihis may be omitted for slow-burning and asbestos-covered switchboard 

wires. 

(b) 'Ihe words "National Electrical Code Standard", or 11NEJ Std." 

(c) Name of the manufacturing company and, if desired, trade name of 

the wire. 

(d) Month and year when manufactured. This may be omitted for slow-

burning wires. 

(e) 'Ihe proper type letter for the particular style of wire or cable 

as given in the following sections. 

(4) Classification. In addition to the type letters specified in Table 

E-310.02(2), the following letters shall apply: 

(a) A type letter or letters used alone indicates a single insulated 

conductor. 

(b) The letter 11D11 used as a suffix indicates a twin w:l.re with two 

insulated conductors laid parallel under an outer fibrous coveringo 

(c) The leM;er 1•M" used as a suffix indicates an assemhJy 0f two or 

more insulated conductors twisted together under an ot:ter fibrous cover:i.ng. 

(d) The letter nv1 used as a suffix indicates an outer covering of lead. 

(e) Voltae~· Type letters, 1lhen used alone, indicate conductors for 

use at not more than 600 volts. Conductors for use at higher voltages shall be 

indicated by adding numerical suffixes to the type letters as follows: 

10 - for use at not more than 1000 volts. 
20 - for use at not more than 2000 volts. 
30 - for use at not more than 3000 volts. 
40 - for use at not more than 4000 volts. 
50 - for use at not more than 5000 volts. 
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Note: The working voltages referred to in the Table are the oper-
. (. ·. 

ating voltages between phases' O:t 'single and two-phase systems, and three-phase 

systems with gro'lll1d~d or ungrounded neutral. 

(f) All NEC standard conductors shall be examined and tested at the 

factory and, if approved, shall be labeled before shipment. 

(5) IdentificatioD: of Insulation. All rubber-insulated conductors and all 

thermoplastic-insulated conductors, No. 14 and larger, shall have a readily recog­

nizable dure.ble marking to indicate the grade of insulation; except that single-

conductor, code-rubber insulated conductors having a lead sheath; and multi-

conductor cables, armored cable, and non-metallic-sheathed cable having code-rubber 

or non-moisture;_resis'tffi t thermoplastic-insulated conductors, need not be so 

marked. 

(6) Identified Conductors. Single insulated conductors of No. 6 or smaller, 

intended for use as identified conductors of circuits, except (a) for fixture wires 

as outlined below, a~d ·(b) ·'for mineral insulated-metal sheathed cable, shall have 

an outer identification of a white or natural gray color. Twin and twisted-pair 

conductors and three-c'iSnd'uctor cables shall have one conductor, and four-conductor 

cables shall have at least one conductor identified in this manner. (c) For fix-

ture wires the identification shall be as above, or by means of 1. ridges, or 

2. grooves, or 3. stripes colored white or natural gray so located on the exterior 

of the wires as to identify it. 

Note: Wires having their outer covering finished to show a white or natural 

gray color but having coiored tracer threads in the braid, identifying the source 
-

of manUfacture, are considered as meeting the provisions herein. 

(7) Single conductors, intended for use as unidentified conductors, and 

conductors other than the identified conductor in multi-conductor cables, shall be 

finished to show a color or combination of colors other than, and contrasting with, 

white or natural gray. The colors contrasting with white or natural gray, may be 
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provided by means of an approved stripe or stripes e,,n black conductors. For iden­

tification requirements for conductors larger than No. 6 see E-200.06(2). 

(8) Insulation Thickness - Over 600 Volts. The thickness of insulation for 

conductors for use at over 600 volts shall conform to Tables E-310.02(8) (a) 

through E-310.02(8) (d): 

Conductor 
Size 
AWG. or 
MCM 

14-12 
10- 8* 
6- 2 
l-4/0 

21.3-500 
501-1000 

1001-2000 

Table E-.310.02 (8) (a) 

Thiclmess Gf Rubber Insulation for Rubbe!'-Covered Wire 
and Gable, in 64ths of an Inch 

R 10 R 20 
RH 10 RH 20 
RW 10 RW 20 

RHW 10 RHW 20 

4 5 
4 5 
5 6 
6 7 
7 8 
8 9 
9 9 

G lassification 

RW .30*;* 
RH-RW .30*°* 

RB:W .30** 

. . 
7 
8 
8 
9 
9 

10 

RW 40** 
RH-RW 40iH* 

RHW 40** 

• • 
9 
9 
9 

10 
10 
11 

RW 50*i* 
RH-RW 50*'~ 

RHW 50** 

•• 
10* 
10 
10 
11 
11 
12 

*No. 8 AWG. _is the minimum conductor size for 5000 volts operation. 
**Shall be (!)f approved ozone-resistant type f0r operation at voltages over 

2000. 

Conductor Size 
AWG or MJM 

14 
12 
10 

8-2 
1-4/0 

213-500 
501-1000 

1001-2000 

Table E-310.02(8) (b) 

Thickness of Varnished-Cambric Insulation for 
Single-Conductor Cable, in 64ths of an Inch 

For Voltages Not Exceeding 

1000 

4 
4 
4 
4 
5 
6 
7 
8 

2000 

5 
5 
5 
6 
6 
7 
8 

.3000 4000 

. . •• . . . . 
6 • • 
6 7 
6 7 
7 8 
7 8 
8 9 

5000 

•• .. 
9 
9 

10 
10 
10 



Conductor Si2le 
AWG or MJM 

14 
12 
10 

g;,..2 
1'-4/0 

213-500 
501-1000 

1001-2000 
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Table E-310.02(8) (c) 

Thickness of Varnished-Cambric Insulation for 
Multiple-Conductor Cable, in 64ths of an Inch 

1000 
c B 

4 0 
4 0 
4 0 
4 0 
5 0 
6 0 
6 2 
7 2 

For Voltages Not Exceeding 

2000 
C B 

• • • • 
5 0 
5 0 
5 0 
6 0 
6 0 
6 2 
7 2 

3000 
C B 

• • • • . . • • 
5 2 
5 2 
6 2 
6 2 
6 3 
7 3 

4000 
C B 

• • . . 
• • . . 
• • . . 
6 3 
6 3 
6 3 
6 4 
7 4 

5000 
C B 

• • •• . . .. 
•• . . 
6 4 
6 4 
7 4 
7 4 
7 5 

Note: The thickness given in columns headed "C" are for the insulation on the 
individual conductors. Tbse given in the c0lumns headed t;B 11 are for the thickness 
of the overall bel"G of insulation. 

Table E-310.02(8) (d) 

Thickness of Asbestos and Varnished-Cambric 
Insulation for Single-Conductor Cable, 

Types AVA, AVB and AVL, in Mils 
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rubber, neoprene and other vulcanizable materials. 

(2) ; Thermoplastic insulation may stiffen at temperatures below minus 10°0 

(14°F) and care should be.used in its installation at such temperatures. It may 

be deformed when subject to pressure; care should be taken in its installation, as 

for example, at bushings, or points of support. See E-37,3.06(2). 

E-310.04. Temperature Limitations. 

No. conductor shall be used under such conditions that its temperature, even 

when carrying current, Will exceed the temperature specified in Table E-310.02(1) 

for the type of insulation involved. 

E-310.05. Wet Locations. 

Insulated conductors used underground, in concrete slabs or other masonry in 

direct c.ontact with earth, in wet locations, or where condensation·or accumulation 

of moisture within the raceway is likely to occur, shall be moisture-resistant, 

rubber-covered (Type RW); moisture and heat-resistant, rubber-covered (Type RHW),; 

moisture-resistant, thermoplastic-covered (Type TW); moisture and heat-resistant, 

thermoplastic-covered (Type '.IHW); lead covered; mineral insulated-metal sheathed 

(Type MI); or of a type approved for the purpose. 

Note: Such conductors are not suitable for direct burial in the earth unless 

of a type specifically approved for the purpose. 

E-310.06. Buried Oonducto:i;:s. 

Cables of one or more conductors for direct burial in the earth shall be 

Type USE, except that branch circuit and feeder cable may be Type UF. Where single 

conductor cables are installed, all conductors of each service, feeder, sub-feeder 

or branch circuit, including the neutral conductor, .shall be run continuously in 

the same trench or raceway. Supplementary~ rooojjA~ic~l protection, such as a cover­

ing board, concrete pad, raceway, etc., may be required by th~ aantlni~trati:;e 

autl:lotl ty. 
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E-310.07. Corrosive Co,nditions. 

Conductors exp::ised to oils, greases, vap::irs, gases, fumes, liquids or other 

substances having a deleterious effect up::in the conductor or insulation shall be 

of a type approved for the purp::ise. 

&:310.0S. Minimum Size of Concjuctors. 

Conductors,whether solid or stranded, shall ~ot be smaller than No. 14,except 

for printing press control circuits; as provided for flexible cords in E-400.07; 

for fixture wire in E-410.18; for fractional horsep::iwer motors in E-430.022; for 

cranes and hoists in E-610.J4; for elevator control and signal circuits in 
E-620.12; for machine tools in 
E-670.21; and for remote-control, low-energy p::iwer, low voltage p::iwer and signal 

circuits in E-725.13. 

~J.0.09. Stranded Conductq~. 

Except when used as bus ba.rs or in Type MI Cable, conductors No. 6 and larger) 

installed in raceways, shall be stranded. 

];~310.10. Conductors in Multiple. 

Conductors in sizes 1/0 and larger may be iun in multiple provided they are of 

the same length and have the same circular-mil area and type of insulation. Where 

conductors are iun in multiple, they shall be arranged and terminate at both ends 

in such a manner as to insure equal division of the total current between all con-
: .· 

ductors that are involved. 

Note: When conductors are used in multiple, space in enclosures should be 

given consideration. 

E-310. l'.J,. Current-Carrying C apaci t;z. 

The maximum, continuous, current-carrying capacities of copper conductors are 

given in Tables E-310.12 and E-310.1.3. The current-carrying capacities of alum.in-

um conductors are given in Tables E-310.14 and E-310.15. 

Notes to Tables E-310.12 through E-310.15. 

1. ]:;x.planation of Tables. For explanation of Type Letters, and for recog-
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nized size of conductors for the various conductor insulations, see E-310.02 and 

E-310.03. For installation requirements, see E-310 .01 through E-310.07, and the 

various chapters of this code. For flexible cords see Tables E-400.09 and 

E-400.11. 

2. ,A;pplicatiop_of Tables. For open wiring on insulators and for concealed 

knob-and-tube work, the allowable current-carrying capacities of Tables E-310.13 

and E-310.15 shall be used. For all other recognized wiring methods, the allowable 

current-carrying capacities of Tables E-310 .12 and E-310. J4 shall be used, unless 

otherwise provided in this code. 

3. A,luminum Conductors. For aluminum conductors, the a.JJ.owable current­

carrying capacities shall be in accordance with Tables E-310.]4 and E-310.15. 

4. Bare Conductors. Where bare conductors are used with insulated conduct­

ors, their allowable current-carrying capacity shall be limited to that permitted 

for the insulated conductors of the same size. 

5. ~MI Ca.bl~. The temperature limitation on which the current-carrying 

capacities of Type MI cable are based, is determined by the insulating mate:cials 

used in the end seal. Termination fittings incorporating unimpregnated organic 

insulating materials are limited to 3500. operation. 

6. Ultimate Insulati.9n Temperatur~. In no case shall conductors be associ­

ated together in such a way With respect to the kind of circuit, the wiring method 

o:lmployed, or the number of conductors, that the limiting temperature of the con­

ductors Wi 11 be exceeded. 

7. Use of Conductors wj. th ijjg!:ie :r O:g,e ra tin£, Te~rJltill:'J'l.§.. Where the room 

temperature is within 10 degrees C of the maximum allowable operating temperature 

of the insulation, it is desirable to use an insulation with a higher maximum 

e llowable operating temperature; although insulation can be used in a room tempera­

ture approaching its maximum allowable opera.ting temperature limit if the current 

is reduced in accordance with the Correction Factors for different room tempera­

tures. 



-159-

8. More Thau Three Conductors ip a Raceway or Cable. Tables E-310.12 and 

E-310.14 give the allowable current-carrying capacities for not more than three 

conductors in a raceway or cable. Where the number of conductors in a raceway or 

cable exceeds three, the allowable current-carrying capacity of each conductor 

shall be reduced as shG1Wn in the following Table: 

Number of 
Conductors 

4 to 6 
7 to 24 

25 to 42 
43 and above 

Per Cent of Values in 
Tables F.-.310.12 

and E-310. J4. 

80 
70 
60 
50 

Exception. When conductors of different systems, as provided in E-300.0.3, are 

installed in a common raceway the derating factors shown above apply to the number 

of Power and Lighting (Chapters E-210, E-215, E-220 and E-230) conductors only. 

9. Where Type RH-RW rubber insulated wire is used in wet locations the 

allowable current-carrying capacities shall be thow of Column 2 in Tables E-.310.12 

through E-310.15. Where used in dry locations the allowable current-carrying 

capaci tieo shall be thos:i of Column 3 in Tables E-310.12 through E-310.15. 

10. Overcurrent Protection. Where the standard ratings and settings of 

overcurrent devices do not correspond with the ratings and settings allowed for 

conductors, the next higher standard rating and setting may be used. 

11. Neutral Conductor. A neutral conductor which carries only the unbalanced 

current from other conductors, as in the case of normally balanced circuits of 

three or more conductors, shall not be counted in determining current-carrying 

capacities as provided for in Note 8. 

a. In a 3-wire circuit consisting of two phase wires and the 
neutral of a 4-wire, 3-phase system, a common conductor carries approxi­
mately the same current as the other conductors and is not therefore 
considered as a neutral conductor. 
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12. Voltage Dron.. The allowable current-carrying capacities in Tables 

E-Jl0.12 through E-310.15 are based on temperature alone and do not take voltage 

drop into consideration. 

13. petertoration of Insulatiop. It should be noted that even the best 

grades of rubber insulation will deteriorate in time, so eventually will need to 

be replaced. 

Table E-310.12. Allowable Current-Carrying Capacities 
of Insulated Copper Conductors in Amperes. 

Not More than Three Conductors in Raceway er 
Cable or Direct Burial (Based on Room Temperature of 30°c. 86°F .) 

T t t Paper t t t 

f t Rubber t_ t t 

r Rubber 
t Type 

t Thermo- T t 
r Type R i RH 

f plastic t t 
t Type RW t 1 Asbestos I t ·:, 
f RUH r Type TA t t 

l Type RU t (14-2) t SA y 
Imp reg-

i 

t Type RUW t t t Asbestos nated 
Size r (14-2) ,- Var-Cam r Asbestos f Asbestos Var-Cam 
AWG t Type f r Type t Type r Type A 
MGM t t RH-RW ' 

Type V t AVA AI t (14~) 
t Type t See t t Type f (14-8) t Type AA RH-RW t Note 9 Asbestos t t 

See AVL Type 
I Var--Cam t T AIA t 

1 Note 9 t Type Type t r t 

f I AVB t 

t Thermo- ' 
RHW 

'I t 
Thermo-t plastic f 
plastic ~ t 

t MI Cable 1 

t 
Type T t Type 'IlIW t t 

t 
Type TW 

t •J RHH~H~ f t f 
r· '"t t t t 
f t t ' ·1 

l4 15 t 15 t 25 t 
JO 30 

1 
30 

12 20 
t 

20 
f 30 t 35 40 t 40 

10 JO 30 40 45 50 55 
8 40 f 

45 50 t 60 65 70 t t 

6 t 55 65 70 80 85 95 
L~ 70 f 85 90 t 105 lli 120 
3 80 f 100 f 105 t 120 130 145 
2 95 115 t 120 t 135 t 145 T 165 
1 110 130 t 140 t 160 r 170 t 190 

t t t t t 

t t t i t 

f t f 
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0 
00 

000 
0000 
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125 150 155 I -190 T 
145 175 185 ·, 215 

200 225 
230 250 
265 285 
310 340 

165 200 210 ~245 
195 i 230 l ~3-=- ' 275 

-25_0_... ___ 2_15--.. ·r255. I 270 . 315 - -·-33_5_-t--_ -•• -.-·--
300 240 \ 285 1 .300 345 380 ••• 
350 260 ; 310 \ 325 390 420 ... 

_5_0_0 ___ 3_20 __ J _ 380 I 405 470 ·-·-50_0 ___ __:_:_~----
400 280 I 33 5 .360 420-+ 450 

600 355' ~ 420 455 525 545 ••• 
700 385 I 460 490 560 I 600 
750 400 . 475 500 5EW :620 
800 410 l 490 \ . 515 600 640 

••• ... 
••• . . . ••• 900 435 : 520 I 555 

455-··I- 545 -i--535- -6so --·-rrfcr- -.-,..~--:-:--~---·--1000 
1250 
1500 
1750 
2000 

495 · I . 590 645 ••• • • • • •• . . . . .. 
545 I 650 735 ••• 
560 665 775 840 

• • • • •• 
• • • • •• 

520 I 625 100 u· . 785 

~--·---c-O_RRE_ CTION'FAC'.roRs, ROOM TEMP'S:CiVER 30°0-. -86_0_F ----·····-·~·---

;}, · ~;, .s2 I .ss \ ~ - .94 ---1 ~~~1-----.-:: --~ 
45 113 • 71 I .s2 . .85 .90 .92 ••• 
50 122 .58 . .75 I .80 .87 I .89 ••• 

__:_ D_1_...._·4~1 .... _J_·~n-_,,.·74-~---+ .83 l .86 • •• 
60 140 ·• • • I .58 
70 158 • • • ! .35 
75 167 • • • I ... 

___ ., -.67 079 .83 .91 
.52 .71 .76 .87 

.86 .43 .66 .72 

80 176 1 . . . J_: ·-·---~---· 
90 194 I . . . l ... 

100 212 L.. ! ••• 
120 248 • • • i ••• 

140 ~8~ • ·:__ j_~ 

.JO .61 ,, .69 .84 

-- ------... .50 .61 .so . .. . .. .51 .77 . .. . .. .69 . . . ... .59 

-·-=·--· 
**The current-carrying capacities for Type RHH conductors for sizes AWG 14, 12 

and 10 shall be the same as designated for Type RH conductors in this Table. 



Size 
AWG 
lv'£JM 

14 
J2 
10 
8 

6 
4 
3 
2 
1 

0 
00 

000 
0000 

250 
.300 
.350 
400 
500 
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Table E-310. J.3. Allowable Current-Carrying Capacities 
of Insulated Copper Conductors in Amperes 

Single Conductor in Free Air 
(Based on Room Temperature of 30°c. 86°F.) 

Rubber 
Rubber Type Thermo-
Type R RH plastic 

Type RW Asbestos 
RUH Type '£A 

(J4-2) SA 
Type RU Impreg-
Type RUW Asbestos nated 
(14-2) Type Var-Cam Var-Cam Asbestos Asbestos 

RH-RW Type v Type Type Type A 
See AVA AI (J/i.-8) 

Type Note T,rpe (14·~8) Type AA 
R.t!-RW 9 Asbestos AVL Type 
See !lar-Cam AIA 

Note 9 Type Type 
RHW AVB 

Thermo- Thermo~ --plastic plastic 
Type T Type MI Cable 

Type TW THW 

RHH-l~* 

20 20 30 40 40 45 
25 25 40 50 50 55 
40 40 55 65 70 75 
55 65 70 85 90 100 

-80 95 100 120 125 135 
105 125 1.35 160 170 180 
120 145 155 180 195 210 
140 170 180 210 225 240 
165 195 210 245 265 280 

195 230 245 285 .305 325 
225 265 285 .330 .355 370 
260 .310 .3.30 385 410 430 
300 360 385 445 475 510 

340 405 425 495 5.30 ... 
375 445 480 555 590 ... 
420 505 5.30 610 655 ••• 
455 545 575 665 710 ••• 
515 620 660 765 815 ... 

Slow 
Burning 

Type 
S& 

30 
40 
55 
70 

100 
130 
150 
175 
205 

235 
275 
320 
370 

410 
460 
510 
555 
630 
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600 575 690 740 855 910 ... 710 
700 630 755 815 940 1005 ... 780 
750 655 785 845 980 1045 ••• 810 
800 680 815 880 1020 1085 ••• 845 
900 730 870 940 ••• ' ' ... . .. 905 

1000 780 9.35 1000 1165 1240 ••• 965 
1250 890 1065 1130 . . . . .. . . . ••• 
1500 980 1175 1260 1450 . . . ••• 1215 
1750 1070 1280 1370 . . . • • • • • • ... 
2000 1155 1385 1470 1715 • • • ••• 1405 

-
CORRECTION FAC 'IORS, ROOM '.IEMPS. OVER .300c • 86°F. 

C. F. 
40 104 .82 .88 .90 .94 .95 . . . ••• 
45 113 .71 .82 .85 .90 .92 ••• . .. 
50 122 .58 .75 .80 .87 .89 . . . ... 
55 131 .41 .67 .74 .8.3 • 86 . . . ... 
60 140 • • • .58 .67 .79 .8.3 .91 ... 
70 158 • • • .35 .52 .71 .76 .87 ••• 
75 167 . . . • • • .43 .66 .72 .86 ••• 
80 176 • • • . .. .30 .61 .69 .84 ••• 

90 194 • • • • • • • •• .50 .61 .so ••• 
100 212 . . . • • • •, .. . ... .51 .77 ... 
120 248 • • • • • • . .. • • • . .. .69 ••• 
140 2$4 . . . . .. . . . . . . . . . .. .59 ••• 

*~~The current-carrying capacities f0r Type RHH conduct~rs for sizes AWG JA., 12 

and 10 shall be ~he same as designated for Type RH conductors in this Table. 

Weatherproof-covered conductors used for service drops have the same 
, I 

current-carrying capacity as Type SB. 



Size 
AWG 
MJM 

12 
10 
8 
6 

4 
3 

~~2 

* 1 

·~o 

*00 
*000 

*0000· 

250 
300 
350 
400 
500 

600 
700 
750 
800 
900 

1000 

-164-

Table E-310.]4. Allowable Current-Carrying Capacities 
~f Insulated Aluminum Conductors in Amperes 

Not More than Three Conductors in Raceway or 
Cable or Direct Burl.al (Based on Room Temperature of 30°0. g6oF.) 

I 

I I I Rubber Thermo-
Rubber I 'i'ype plastic I Type R, I RH I Asbestos I RW, RU, 

-1. 
Type. TA I ROW SA 

(12-2) I RUH 

I (J4-2) I I Asbestos 
I Type V<\,~rCam Va"--.Cam 

RH-RW 

I Type V Type 
Type I AVA 

RH-RW 1-I Note 9 

I I Note 9 
· Thermo- __ , 

plastic I 
Asoestos I 
Var-Cam 
Type AVB 

. Type 
AVL 

I ~·TI 
f 

I I 

Type 
RHW I 

Thermo-. MI Cable I 
plastic 1----1 
Ty ":'HW pe 1 I RHH*>.~ 

I I 

I 
15 

I 
15 25 I 25 

25 25 30 35 
30 I 40 40 45 
40 50 55 60 

I 

55 I 65 I 70 l 80 
65 l 75 I 80 I 95 
75 I 90 I 95 I 105 

I 85 100 110 I 125 
I 

100 I 120 
I 

125 

I 
150 

l15 I 135 145 170 
130 I 155 

I 
165 195 

155 I 180 185 I 215 
I 

170 I 205 215 250 
190 

I 
230 240 275 

210 250 I 260 I 310 
225 I 270 I 290 335 
260 310 330 380 

285 340 .370 425 
310 375 395 

I 
455 

.320 .385 405 470 
330 395 415 485 
355 425 455 . . . 
375 I 445 480 

f 
560 

r 

Imp reg-
nated 

J Asbestos 
J Type 

I 
I 
t 
t 

I 
I 
I 

AI 
(J4-8) 
Type 
AIA 

30 
40 
50 
65 

90 
100 
115 I I 135 

I 

' 
160 
JEO 

I 210 
245 

Z/0 
305 
335 
360 
405 

440 
485 
500 
520 
• • • 

l 
600 

I 
I 
Asbestos 

Type A 
(14-8) 
Type AA 

.. 

30 
45 
55 
75 

I 95 
I 115 

130 
150 

JEO 
200 
225 
270 

... ... ... 
••• ... 
... 
••• ... 
••• 

I ••• 
••• 



Table E-310.14 continued. 

1250 405 4S5 530 • • • . .. ••• 
1500 435 520 580 650 . . . ••• 
1750 455 545 615 . . . ... . .. 
2000 470 560 650 705 • • • ••• 

c ORREC TION FACTOflS' ROOM TEMPS. OVER J0°c •. 860F. 

C. F. 
40 104 .82 .88 .90 .94 .95 ... 
45 lD .71 .82 .85 .90 .92 ••• 
50 122 .5B .75 .so .87 .89 ••• 
55 131 .41 .67 .74 .8.3 ' • 86 ... 
60 140 ••• • 58 .67 .79 . .8.3 .91 
70 158 ... .35 .52 .71 .76 .87 
75 167 ... • • 0 .43 .66 .72 .86 
80 176 ... . .. .30 .61 .69 .84 

90 194 ... . .. • •• .50 .61 e80 
100 212 . . . ... . . . .. • •• .51 .77 
120 24,g . . . . . . . .. . . . ... .69 
140 284 . . . . . . . .. . .. ••• .59 

*For three wire, single phase service and sub-service circuits, the allowable 

current-carrying capacity of RH, RH-RW, RHH, RHW, and '.IHW aluminum conductora 

shall be for sizes t!2-100 Amp., #l•dllO .Amp., ill/0-125 Amp., ;,;2/0-150 Amp., 

/13/0-170 Amp., and //:4/0-200 Amp. 

%*The current carcying capacities for Type RHH conductors for sizes AWG 12, 10 

and 8 shall be the same as designated for T<;pe RH conductors in this Table. 



-

Size 
AWG 
:ttDM 

12 
10 
8 
6 

4 
3 
2 
1 

- 0 
00 

000 
0000 

250 
300 
350 
400 
500 
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Table E-310.15. Allowable Current-Carrying Capacities 
of Insulated Aluminum Conductors in Amperes 

Single Conductor in Free Air 
(Based on Room Temperature of JOC'c ,, 86°F.) 

.. Rubber TherP1.0-
Rubber Type plastic 
Type R, RH AiJ1)'3LJ'~i() s 

RW, RU, '.i.~.~8 '.I'.1 RUW 
(12-2) RUH . ,,,,, Imp reg-

(14-2) Va!'-Orun Asbestos nated 
Type V I Var-Cam Asbestos Asbestos 

Type --- I 1:~roe ·Type Type A 
RH-RW Type I AVA .. AI (14~8) 

Note 9 RH-RW Adbesto>:J I Type (J4-8) Type AA 
Note 9 Var--C'am AVL Type 

Type ,_., __ AIA 
AVB ' 

Thermo- Type -
plastic RHW 1 ···" 
Type T, - _ MI Cable 

TW 
Thermo- I ~rum~- , 
plastic I 

Type 
I THW 

20 20 30 40 40 45 
30 30 45 50 55 60 
45 55 55 65 70 80 
60 75 80 i. 95 100 105 

-~-l~- - -~.~...__..,,·~ 

80 100 105 125 135 140 
95 115 120 140 150 165 

110 135 140 165 175 185 
130 155 165 190 205 220 

150 180 190 • 220 240 255 
175 210 220 255 275 290 
200 240 255 300 320 335 
230 280 300 345 370 400 

265 315 330 385 415 ... 
290 350 375 435 460 ••• 
330 395 415 475 510 ... 
355 425 450 520 555 ••• 
405 485 515 595 635 ... 

Slow 
Burning 

Type 
SB 

" 

30 
45 
55 
80 

100 
115 
135 
160 

185 
215 
250 
290 

320 
360 
400 
435 
490 



Tabel E-310.15 continued. 
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600 455 545 585 675 720 ••• 560 
700 500 595 645 745 795 ... 615 
750 515 620 670 775 825 ••• 640 
800 535 645 695 805 855 ••• 670 
900 580 700 750 ... . . . . .. 725 

1000 625 750 800 930 990 ... 770 

1250 710 855 905 . . . . . . . .. ••• 
1500 795 950 1020 1175 ... . .. 985 
1750 875 1050 1125 • • • • •• . .. ••• 
2000 960 1150 1220 1425 . . . ... 1165 

CORRECTION FACTORS' ROOM TEMPS. OVER 30°c . 86°F. 

c. F. 
40 104 .82 .88 .90 .94 .95 . . . ... 
45 lD .71 .82 .85 .90 .92 . . . ••• 
50 122 .58 .75 .80 .87 ·89 ... . .. 
55 Dl .41 • 67 .74 .83 .86 . . . ... 
60 140 . . . 058 .67 .79 .83 .91 ... 
70 158 . . . .35 .52 .71 ,76 .87 ... 
75 167 • • • • •• .1,,,3 .66 .72 .86 ... 
80 176 . . . . . . .30 .61 .69 .84 ... 

. 

90 194 . . . . . . ... -.soT .61 .80 . .. 
100 212 ... . . . . . . . .. .51 .77 . .. 
120 248 . . . . . . . . . . ... " ... .69 ... 
140 284 . . . . . ,, . . . . . .. . .. .59 ••• 

-
**The current-carrying capacities for Type RHH conductors for sizes AWG 12, 

10 and 8 shall be the se.me as designated for 'fype RH conductors in this Table. 

Weatherproof-covered conductors used for service drops have the same current-

carrying capacity as Tl;pe SB. 
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CHAPTER E-.320 

OPEN WIRING.ON INSULATORS 

Open wiiing is a wiring method using cleats, knobs, tubes and :flexible tubing 

for the protection and support of insulated conductors run in or on buildings, and 

not concealed by the building structure. 

E-320.02. Use. 

(1) Open wiring on insulators may be used for exposed work, either inside or 

outside building; in dry or wet locations; where subject to corrosive vapors such 

as covered by Chapter E-480; for services as covered by Chapter E-2.30, provided 

the requirements of this Chapter are satisfied. 

(2) Open wiring on insulators shall not be used (a) in connnercial garages, 

(b) in theaters, (c) in motion-picture studios, (d) in hoistways, and (e) in haz­

ardous locations, except in storage compartments of Class III locations as provided 

in E-50.3. OJ (2) • 

,E.=.329.03. Other Chapters. 

In addition to the provisions of this Chapter, open wiring shall conform to the 

other applicable provisions of this Code. See especially Chapters E-JOO and E-7.30. 

E.:_220 .04. Conductors. 

'Ihe type of conductors shall conform to Chapter E-.310. Only single conductors 

shall be used. 

(1) 'Ihe allowable current-carrying capacities of insulated conductors as 

shown in Tables E-Jl0.13 and E-.310.15 shall apply to open wiring on insulators. 

E-320.05. Supports. 

(1) Conductors shall not be in contact with any object other than their in­

sulating supports. They shall be rigidly supported on noncombustible, non-absorp­

tive insulating material as follows: 

(a) Under ordinary circumstances, supports for wiring over flat surfaces 

shall be not more than 4i feet apart. Where the conductors are likely to be dis""' 
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turbed, the distance between sup:rorts shall be shortened sufficiently to provide 

adequate support for conductors; 

(b) Conductors shall be supported within 6 inches of a tap; 

(c) Conductors shall not be dead ended at a, rosette, lampholder, or 

receptacle unless the last support is within 12 inches of the device. 

(2) The following exceptions to the provisions of E-320.05(1) may be per­

mi tted: 

Exception No. 1. For use of non-metallic flexible tubing, see E-320.07. 

Exception No. 2. Conductors of No. 8 or larger installed in the open across 

open spaces where not likely to be disturbed, may be supported at distances not 

greater than 15 feet provided that approved noncombustible., non-absorptive insulat­

ing separators assuring not less than 2t inch separation between conductors, are 

installed at intervals of not over 4t feet. 

Exception No. J. In buildings of mill construction where not likely to be 

disturbed, feeders in the open, n~t smaller than No. 8, may be separated about six 

inches and installed direct from timber to timber, being supported from each timber 

only. 

(3) When nails are used to mount knobs they shall not be smaller than 10 

penny. When screws are used to mount knobs, or when nails or screws are used to 

mount cleats, they shall be of a length sufficient to penetrate the wood to a 

depth equal to at least one-half the height of the knob and fully the thickness of 

the cleat. Cushion washers shall be used with nails. 

E-320.06. Conductor Separation. 

Open conductors shall be separated as follows: 

(1) For voltage not exceeding 300 volts between conductors, 2t inches from 

each other and shall be separated from the surface wired ~ver at least t inch in 

dry locations. 

(2) For voltages of 301 to 600 volts between conductors, 4 inches from each 
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o the r and shall be separated from surface wired over at least 1 inch. 

(3) In damp or wet locations, a separation of at least 1 inch from the surface 

wired over shs.11 be maintained for all voltages. 

E-320.07. Flexible J\Jon,~metallic Tubing. 

In dry locations, when not exposed to severe physical damage, conductors may 

be separately encased in flexible tubing. Tubing shall be in continuous length not 

exceeding 15 feet, and secured to the surface wired over by straps spaced not ex­

ceeding 4! feet apart. 

]b;l20.08. Tie Wires. 

No. 8 or larger conductors supported on solid knobs shall be securely tied 

thereto. Tie wires shall have a covering equivalent to conductors which they con­

fine. 

k329.09. Passing Through Walls and Floors. 

Open conductors shall be separated from contact with walls, floors, timbers 

or partitions through which they pass by tubes or bushings of noncombustible, non­

abr1orptive insulating material. Where the bushing is shorter than the hole, a water­

proof sleeve of non-inductive mate:rial shall be inserted in the hole and an insulat­

ing bushing slipp~ into the sleeve at either end in such a manner as to keep the 

c0nductors absolutely out of contact with the sleeve. Each conductor must be 

car:ried through a separate tube or sleeve. 

E..=320.10. Separation from Metal Work. 

Open conductors shall be separated at least 2 inches from metallic conduit, 

piping, or other conducting material, and from any exposed lighting, power or 

signal conductor, or shall be separated therefrom by a continuous and firmly fixed 

non-conductor additional to the insuJation of the conductor. Where any insulating 

tube is used, it shall be secured at the ends. Deviation from this requirement 

may, when necessary, be allowed by the ~di.Unistxative autbority. 

E-320.11. Separation from Pining in Damp Locations. 

Open conductors located close to water pipes or tanks, or in other damp 
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locations, shall be so placed that an air space will be permanently maintained 

between them and pipes which they cross. Where practicable, conductors shall be 

installed over, rather than 1mder, pipes upon which moisture is likely to gather or 

which may leak. 

&320.12. Protection from Phxsical Dam~. 

Where open conductoll."S cross ceiling joists and wall studs, and are exposed to 

physical damage, they shall be protected by one of the following methods. Conduc-

tors within~ feet from the floor shall be considered exposed to physical ~amage. 

(1) By guard strips not less than 7/8 inch in thickness and at least as high 

as the insulating supports, placed on each side of and close to the wiring. 

(2) By a substantial running board at least t inch thick back of the con-

ductors with side protections. Running boards shall extend at least l inch outside 

the conductors, but not more than 2 inches and the protecting sides shall be at 

least 2 inches high and at least 7/8 inch thick. 

(.3) By boxing made as above and furnished with cover kept at least 1 inch 

away from the conductors within. Where protecting vertical conductors on side 

walls the boxing shall be closed at the top and the holes through which the con­

ductors pass shall be bushed. 

(4) By rigid metal conduit or electTi.aal metallic tubing, in which case the 

rule.s of Chapters E-346 or E-348 shall apply; or by metal piping, in which case 

the conductors shall be encased in continuous lengths of approved flexible tubing. 

The conductors passing through metal enclosures shall be so grouped that current in 

both directions is approximately equal. 
In 

E-320.13. Accessible Attics. 

Conductors in unfinished attics or roof spaces shall be installed in accord-

ance with the provisions of E-J~.08. 

lll-320.14. Enterin~ Sp:J.Ces Subj~ct to Da.mpness. Wetness or Corrosive Vapors. 

Conductors entering or leaVing locations subject to dampness, wetness or 
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corrosive vapors shall have drip loops formed on them and shall then pass upward 

and inward from the.outside of buildings, or from the damp, ~et, or corrosive 

location, through noncombustible, non-absorptive insulating tubes. See also 

E-230.049 and E-730.21. 

E-320.15. Switches. 

(1) Surface-type snap switches shall be mounted in accordance with the pro­

visions of E-380.10. Metal boxes are not required. See E-380.03. 

(2) Other types of switches shall be installed in accordance with the pro­

"isions of E-380.03. 
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$-324.0l. Definition. 
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CHAPTER E-324 

CONCEALED KNOB-AND-TUBE WORJ( 

Concealed knob-and-tube wiring is a wiring method using knobs? tuoes and 

flexible non-metallic tubing for the protection and support of insulated conductors 

concealed in hollow spaces of walls and ceilings of buildings. 

E-324.02. Use. 

Concealed knob-and-tube work may be used in the hollow spaces of walls and 

ceilings. ·It shall not be used (1) in commercial garages, (2) in theaters, except 

as provided in E-520.04, (3) in motion-picture studios, nor (4) in hazardous loca­

tions. 

E-324.03. Other Chapter§.. 

In addition to the provisions of this Chapter, concealed knob-and-tube wiring 

shall conform to the other applicable provisions of this Code. See especially 

Chapter E-300. 

E-324.04. Conquctors. 

On~y single conductors shall be used. The type of conductors shall conform 

to Chapter E-310. 

E-324.05. SupIX?rts. 

Conductors shall be supported at intervals not exceeding 4t feet by knobs or 

tubes of noncombustible, non-absorptive, insulating material. Th~re shall be a 

knob within 6 inches from each tap. Tie wires shall comply with E-320.08. Where 

such support is impracticable and the conductors are in a dry location, they may 

be fished when separately enclosed in flexible non-metallic tubing extending in 

continuous leng.ths from one support to the next or to a box, or from one box to 

another. 

E-324.06. Conductor Separation. 

(1) Conductors shall be separated at least 3 inches and maintained at least 

1 inch from the surface wired over. 



(2) At distributing centers, meters, outlets, switches or other places where 

space is limited and the .3-inch separation cannot be maintained, each conductor 

shall be encased in a continuous length of flexible tubing. 

(3) Where practicable, conductors shall be run singly on separate timbers or 

studding. 

E-324.07. Separation from Other Obiects and Protection. 

Conductors shall be separated from other conductors and objects ai.::l follows~ 

(1) The provisions as to rigid supporting and clearance from foreign wires 

and ether objects, as specified for open wiring in E-.320.09, E-320.10, E-320.11, 

and E-.320.15, shall be complied with. 

(2) Conductors passing through cross timbers in plastered partitions shall be 

pretected by an additional noncombustible, non-absorptive insulating tube extending 

a.t least 3 inches above the timber. 

E:::l2!~8. In Unfinished Attics and Roof Spaces. 

Conductors in unfinished attics or reof spaces shall comply with the follow-

ing: 

(1) Conductors in unfinished attics and :roof spaces shall be run through or 

on the sides of joists, studs and rafters, except. in attics and roof spaces having 

head room at all points of less than J feet in buildings completed bef~re the wiring 

is installed. 

(2) Where conductors in accessible unfinished attics or roof spaces reached 

by stairway or permanent ladder are run through bq:.red holes in floor joists or 

through bored holes in studs or rafters within $' feet of the floor or floor joists, 

such conductors shall be protected by substantial runni11g boards extending at least 

1 inch on each side ©f the conductors and securely fastened in place. 

(3) Where carried along the sides of rafters, studs 0r floor joists, neither 

running boards nor guard strips will be required. 

~)24.09. Boxes cf Insulating Material. 

Non-metallic outlet boxes may be used as provided in E-370 .OJ and E-·370. 07. 

E-324.10. Switches. See E-380.0.3 and E-380.10. 
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CHAPTER E-328 

BARE-CONDUCTOR FEEDERS 

E-328.0l. Use. 

By special permission, bare conductors installed in accordance with the pro­

visions of E-300001 to E-300.22 inclusive and in accordance with the provisions of 

E-328.02 to E-328.07 inclusive may be used for feeders only. Such bare c~nductors 

may be installed only in a chase, channel or shaft of noncombustible material in a 

building of fire-resistive const:ruction; and only where the voltage between con­

ductors does not exceed 600 volts. Bare conductors shal 1 not be used in damp or 

wet locations, nor in any hazardous location, nor where subject to corrosive vapor, 

except in storage-battery rooms as provided in E-480.07. 

E-328 .02. Size and Capacity of Cower Conductors. 

The maximum permissible current shall be 1000 amperes per square inch of cross­

sectional area of conductor in unventilated enclosures, and 1200 amperes per 

square inch in ventilated enclosures. These provisions are not intended to apply 

to equipment such as controls and switchgear. 

E-32$.03. Branch Taps. 

Branch taps from bare-conductor feeders may be installed as specified in 

E-240.15; provided that the mechanical protection specified by Exceptions No. 5 and 

6 of E-240.15 shall not be required for that portion of the conductor located in 

the chase, channel or shaft, 

E-328 .04. Accessibility, 

The conductors shall not be accessible to other than qualified persons. 

E-328.05. S~. 

Conductors shall be supported as follows: 

(1) ConductQrS shall be supported on noncombustible, non-absorptive insulating 

supports of adequate mechanical strength. 
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(2) Conductors shall be so supported that a separation between conductors, 

and between conductors and ground, of not less than that specified in E-384.26 will 

be maintained under all conditions of opera tiou. 

E-]28 .06. Fire Cutoffs. 

Where floors are pierced, suitable cutoffs against vertical travel of !ire 

shall be provided. See also E-300.21 • 

.E.-326 • 07. Special Safegµards • 

In addition to the provisions of the preceding rules, the uaininist.ra:tive 

authority may require other safeguards in view of special conditions that may be 

met in a particular installati~n. 
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CHAPTER E-330 

MINERAL INSULATE])..,METAL 
SHEATHED CABLE 

Type MI 
A. General 

E.::,230. 01. Definition ..§.nd Construction. 

For the purpose of this Chapter, mineral insulated-metal sheathed Type MI 

cable is a cable in which one or more electrical conductors are insulated with a 

highly compressed refractory mineral insulation and enclosed in a liquidtight and 

gastight metallic tube sheathing. It shall be used with approved fittings for 

terminating and connecting to boxes, outlets and other equipment. 

Mineral insulated-metal sheathed cable may be used for services, feeders and 

branch circuits in both exposed and concealed work, in dry or wet locations; in 

Class I, Class II, and Class III hazardous locations as noted in the appropriate 

Chapters; for under plaster extensions as provided in Chapter E-344; and embedded 

in plaster finish en brick or other masonry. It may be used where exposed to 

weather or continuous moisture, for underground runs and embedded in masonry, con-

crete or fill, in buildings in course of construction or where exposed to oil, gas-

oline, or other conditions not having a deteriorating effect on the metal sheath. 

The sheath of mineral insulated-metal sheathed cable exposed to destructive corro-

sive conditions, such as some types of cinder fill, shall be protected by materials 

suitable for those conditions. 

E-330.03. Other Chapters. 

In addition to the provisions of this Chapter, the installation of mineral 

insulated-metal sheathed cable shall comply with the other applicable provisions of 

this Code. See especially Chapter E-300. 

B. Installation 

.§__-330.04. Supports. 
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Mineral insulated-metal sheathed cable shall be securely suprorted by approved 

staples, straps, hangers or similar fittings, so designed and installed as not to 

injure the cable. Cable shaD. be secured at intervals not B:xceeding 6 feet except 

where cable is fished. 

~..110. 05. Th~.JJ_§j;~,,,,_J.Q.:i..£its _.{k.'\CL,.~ • 

See E·-300 o 08. 

~lQ.06. ~ !p..Q§!tionJi.L 

In J:l('lrtions of dairies, laundries, canneries, and other wet locations, and in 

locations where walls are frequently washed, the entire wiring system, including 

all boxes and fittings used therewith, shall be made watertight and the cable shall 

be mounted so that there is at least one-quarter inch air space between it and the 

wall or other suprorting surface. 

lt~Oa07. B®J.IM. 

All bends shall be so made that the cable will net be damaged and the radius 

of the curve of the inner edge of any bend shall be not less than 5 times the 

diameter of the cable. 

JJC320 .o~. Te:qginat:i.ng_ Seal. 

At all roints where mineral insulated-metal sheathed cable tenninates an 

approved seal shall be provided immediately after stripping to prevent entrance of 

moisture into the mineral insulation. The conductors extending beyond the sheath 

shall be insulated with an approved insulating material. 

JL-:330 .09. _:E.i ttin~. 

When Type MI cable is connected to boxes or equipment, the fittings shall be 

approved for the conditions of service. When single conductor Type Ml cables enter 

metal b0xes through separate openings, refer to E-300.20. 

E-330.10. Ins~lation Resi§tance. 

'Ihe completed wiring system shall be tested for insulation resistance in accord­

ance with ~E_195 ~ 19 • 
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c. Construction Specifications 

E.:-3.10..:.J_l. Generg.,J.. 

Type MI cable for 600 volts shall conform to the following: 

(1) Conductors. The conductors are solid copper and have cross sectional 

areas corresponding to the standard American Wire Gauge sizes. 

(2) Insulation. The insulation is a highly compressed refractory mineral 

which provides proper spacing for the conductors. 

(.3) Quter Shea]h. The outer sheath shall be of a continuous copper construc­

tion to provide mechanical protection and a moisture seal, and an adequate pa.th for 

grounding purposes. 



CBAPI'EJ. Er-334 

AP.MOFED CABLE 

Types .\C, ACT, AGV and ACL 

An armored cable is a fa.11ricatecl assembly of insulated conductors and a flex-

ib1e metallic covering. 

Armored cable for 600 volts or less shall conform to the following: 

(1) ~.:;;:rn.or" All types of armc:..--ed cables except Types ACL and' ACV, in all 

sizes, shall have an internal bonding strip of either copper or aluminum in intimate 

contact with the armor for its entire length. 

(2) The provisions of E-310 0 02 shall apply, except ready identific-

ation of the mc.ker shall be by distinctive external markers in the ca.ble armor 

throughout its entit'e length. 

Armored cable (Type AC or ACT) may be used for both exposed work and concealed 

work in d:ry locations; for t:mderplaster extensions as provided in Chapter E-.344; 

and embedded in plaster finish on brick or other mason-ry, except in damp or wet 

locations. Armored cable (ACV) may be used only for exposed work in dry locations 

in buildings used for industrial or commercial purposes, and shall not be smaller 

than No. 4, except where approved for over 600 volts under E-710.0.3 and E-710 • .32. 

Armored cable shall contain lead-covered conductors (Type ACL), if used where 

ex'.!)9sed 'to the weathe:e or to continuous moisture, for underground runs andcembedded 

in masonr:ir, concrete or fill in buildings in cou:-rse of construction, or where ex-

posed to oil, gasoline or other conditions having a deteriorating effect on the 

insulation. Armored cable may be run or fished in the air voids of masonry block 

or tile walls where such walls are not exposed or subject to excessive moisture or 
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dampness and not below grade line. Armored cable shall not be used (1) in theaters, 

except as provided in E-520.04; (2) in motion-pictuxe studios; (3) in any hazardous 

locations; (4) where exposed to corrosive ftunes or vapors; (5) on cranes or hoists, 

except as provided in E-610.11 Exception No. 3; (6) in storage battery rooms; nor 

(7) in hoistways or on elevator.s, except as provided in E-620.21. 

F,-JJL~.Olt~ other Chapter..§.o 

In addition to the provisions of this Chapter, armored cable shall conform to 

other applicable provisions of this Code., See especially Chapter E-300. 

R~114.05. SupBorts. 

Armored cable shall be secured by approved staples, straps, or similar fittings, 

so designed and installed as not to injure the cable. Cable shall be secured at 

:t.ntervals not exceeding 4¥ feet and within 12 inches from every outlet box or fit-

7,in~, except where cable is fished and except lengths of not over 24 inches at 

-~.e1:minals where flexibility is necessary. 

J.:- '3}L...06. Exposed Work. 

Exposed runs of cable shall closely follow the surf ace of the building finish o:r. 

of running boards, except: 

(1) Lengths of not more than 24 inches at terminals where flexibility is 

necessary. 

(2) In accessible attics and roof spaces, for which see E-334.08. 

(3) On the underside of floor joists in basements where supported at each joist 

and so located as not to be subject to physical damage. 

E--334.07. Through Studs 2 Joists and Rafters. 

See E-300.08 

E-33~.08, In Acc&ssible Attics. 

Cable in accessible attics or roof spaces shall be illlstalled as follows: 

(1) Where run across the top of floor joists, or within 7 feet of floor or 

fl0;or joists,aoross the face of rafters or studding, in attics and roof spacea which 

are accessible, the cable shall be protected by substantial guard strips which are 



-18'2-

at least as high as the cable. Where this space is not accessible by permanent 

stairs or ladders, protection will only be required within 6 feet of the nearest 

edge of scuttle hole or attic entrance. 

(2) Where cable is carried along the sides of rafters, studs or floor joists, 

neither guard strips nor running boards shall be required. 

Fr-334.09. Protection at Cable Ends. 

At all points where the armor terminates, a fitting shall be provided to protect 

wires from abrasion, unless the design of the outlet boxes or fittings is such as 

to afford equivalent protection, and in addition, an approved insulating bushing or 

its equivalent approved protection shall be provided between the conductors and the 

armor. The connector or clamp by which the armored cable is fastened to boxes or 

cabinets shall be of such design that the insulating bushing or its equivalent will 

be visible for inspection. This bushing is not required with lead-covered cables 

which shall be so installed that the lead sheath will be visible for inspection. 

Where change is made from armored cable to other cable or raceway wiring methods, 

an outlet box shall be installed at junction point as required in E-300.15. 

fil-3)4.10. BendsA 

All bends sla 11 be so made that the armor of the cable will not be injured, and 

the radius of the curve of the inner edge of any bend shall be not less than 5 times 

the diameter of the cable. 

E-334.lJ. Boxes and Fittings. 

See appropriate rules in Chapter E-370. 

E-3)4,12. Switches. 

See E-380.0.3. 

E-334.13. Conductors. 

Conductors used in armored cable for 600 volts or less shall comp]y with the 

requirements for the type of conductors used. Additional protection for the 
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conductors shall be provided as follows: In Type AC,. -~he conductors shall have an 

over-all moisture-resistant and flame-retardant fibrous covering; in Type ACT, the 

individual conductors only sha.11 have a moisture-resistant fibrous covering. 
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CRAFTER E-336 

NON-l1ETALLIC SHEATHED CABLE 

Types NH and :N"MC 

A non-metallic sheathed cable is an assembly of two or more insulated. conductors 

having an outer sheath of moisture-resistant, flarae-retardant, non-metallic material. 

E-336.020 Construction. 

Non-metallic sheathed cable shall be an approved Type NM or NMC in sizes No. 14 

to 4 A't\G inclusiveo In addition to the insulated conductors, the cable may have an 

approved size of uninsulated or bare conductor for grounding purposes only. 

(1) Type NM. The conductors shall comply with the requirements for the type 

of conductor used. Overall fibrous coverings shall have a flame-retardant and 

moisture-resistant finish. 

(2) IJtpe ;wvro. The cable shall be of a type approved for the purpose. The 

over-all covering shall be flame-retardant, moisture-resistant, fungus-resistant and 

corrosion-resistant. 

(3) MarkinK. In addition to the provisions of Chapter E-310, the cable shall 

carry distinctive marker on exterior for its entire length, specifying cab]{;l type, 

and the name of the manufacturing company. 

E-336.03. Use. 

Non-metallic sheathed cable may be installed for both exposed and concealed 

work as follows: 

(1) Type NM. This type of non-metalliO·Sheathed cable may be installed for 

both exposed and concealed work in normally dry locations. It may be installed or 

fished in air voids in masonry block or tile walls where such walls are not exposed 

or subject to excessive moisture or dampness. Type 11~ cable shall not be installed 

where exposed to corrosive fumes or vapors; nor shall it be embedded in masonry, 
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concrete, fill or plaster; nor run in shallow chase in masonry or concrete and 

covered with plaster or similar finisho 

(2) Mr:\§.tu:t:r- and Corrost2U::'"~'il-£t51n~ 'tvpe NMQ. This type of non-metallic 

shaathed cable may be installed fo::.." both exposed and concealed work in dry, moist, 

damp or corrosive locations, and in outside and inside walls of masonry block or 

tile. Where embedded in plaster or run in a shallow chase in masonry walls and 

covered with plaster wi t!'.l.in 2 inches of the finished surface, it shall be protected 

against damage from nails by a cover of corrosion-resistant coated steel at least 

1/16 inch in thickness and 3/4 inch wide in the chase or under the final surface 

finish. 

(3) Uses Not Perm~ssible for Either Type NM or NMC Non-Metallic Sheathed Cable~ 

These types shall not be used as: (1) Service-entrance cable, (2) in commercial 

garages, (3) in theatres except as provided in E-520004, (4) in motion pictilre 

studios, (5) in storage battery rooms, (6) in hoistways, (7) in any hazardous 

location, (8) embedded in poured cement, concrete or aggregate. 

E-3)6.04, other Chapters. 

In addition to the provisions of this Chapter, installations of non-metallic 

sheathed cable shall conform to the other applicable provisions of this Code. See 

especially Chapter E-300. 

E-3~6ft05. S1JP~. 

Non-metallic sheathed cable shall be secured by approved staples, straps, or 

similar fittings, so designed and installed as not to injure the cable. Cable shall 

be secured in place at intervals not exceeding 4t feet and within 12 inches from 

every cabinet, box or fitting, except that in concealed work in finished buildings 

or finished panels for prefabricated buildings where such supporting is impractic­

able, the cable may be fished between points of access • 

.&-3)6.06. ~osed Work - General 2 

In ejQ)osed wo~k, except as provided in E-336.og and E-336.09, the cable shall be 



-186-

installed as follows: 

(1) The cable shall closely follow the surf.ace of the building finish or of 

running boards. 

(2) It shall be protected from physical damage where necessary, by conduit, 

pipe, guard strips or other means. Where passing through a floor the cable shall 

be enclosed in rigid metal conduit or metal pipe extending at least 6 inches above 

the floor. 

E-336.07, Through Stud~. Joists and Raf~~. 

See E-300.08. 

E-336.08. In Unfinished Basements. 

Where the cable is run at angles with joists in unfinished basements, assemblies 

not smaller than two No. 6 or three No. 8 conductors may be secured directly to the 

lower edges of the joists; smaller assemblies shall either be run through bored 

holes in the joists or on running boards. Where run parallel to joists, cable of 

any size shall be secured to the sides or face of the joists. 

E-336.09. In Accessible Attics. 

Cable in accessible attics or roof spaces shall also conform with E-334008. 

E-32,6.10. Bends. 

Bends in cable shall be so made, and other handling shall be such, that the 

protective coverings of the cable will not be injured, and no bend shall have a 

radius less than 5 times the diameter of the cable. 

E-336.!ll, Devices of Insulating, Material. 

(1) Switch, outlet, and tap devices of insulating material may be used without 

boxes in exposed cable wiring, and for concealed work for rewiring in existing 

buildings where the cable is concealed and fished. Openings in such devices shall 

form a close fit around the outer covering of the cable and the device shall fully 

enclose that part of the cable from which any part of the covering has been re­

moved. 
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(2) Where connections to conductors are by binding screw termirials, there 

c;hall be available as man;y· terminals as conductors, ur.less cables are clamped with­

::.u :::he structure and terminals are of a type approved for multiple conductors. 

~-336.].6. Boxes of Inpula.ti~g Mai£.rial. 

Non-metallic outlet boxes approved for the purpuse may be used as provided in 

E-370.0J, 
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CHAPTER E-.3.38 

S)!:R\TICE-ENTRANOE CABLE 

Types ASE, SE and USE 

E-JJB.OJ,, Definition •. 

·Service-entrance· cable .. is an assembly of :two or more conductors, one of which 

may be uninsulated, proVided with a suitable over-all covering,, primarily used tor 

services and conforming with one of the tolloWing types: 

(1) Type ASE, haVing inherent protection against mechanioal abuse and a 

flame-retardant, moisture-resistant covering• 

(2) Type SE, having a flame ... retardant, moisture-resistant covering, but not 

required to have inherent protection against mechanical abuse. 

(3) · · Type USE, recognized for underground use, .having a moisture-resistant 

coveting, but not required to have a flame-retardant covering or inherent protec-

tion · agains.t, mechanical abuse. \ . 

E-338.Q?. Uae as Seivige-Entrapce ConQUQWD!• 

Service-entrance cable used as seivice~entrance conductors shall be installed 
' 

as· required by Chapter E-230. 

E-338.03, Us!l, as Bmngh Qircuit or Feeders. 

(1) Service-entrance cables. may be used in interior wiring .systems where all 

of the circuit conductors of the cable are of ·the rubbe.r-covered or thennoplastic 

type. 

(2) Service-entrance cables without individual insulation on the grounded 

conductor may be used only for range, wall-mounted oven and counter-mounted cook­

ing unit, and clothes dryer circuits, or as feeders from a service cabinet to 

supply other buildings, or as service-entrance conductors for such other buildings, 

when the following conditions are met: 

(a) The cable has a final non-metallic outer covering. 
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(b) The supply is altem~ting current not exceeding 150 volts to 

g;' td. 

rlote: The above provisions do not intend to deny the use of service-entrance 

cable for interior use when the fully insulated conductors a.re used for c:Lrcui t 

wiring and the uninsulated conductor is used for equipment grouxiding purposes. 

(.3) Service-entrance cable used to supply appliances shall not be subject 

to conductor temperatures in e:xoess of the temperature specified for the type of 

insulation involved. 

E-338·04· In~taJ.lation Methods. 

(1) In addition to the provisions of this Chapter, service-entrance 

cable used for interior wiring shall comply with the applicable provisions of 

Chapter E-300. 

(2) Cable with metal interlocking armor shall be installed in accordance 

-with the applicable provisions of Cha~ter E-J.34. 

(.3) Una:nnored cable shall be installed in accordance with the applicable 

provisions of Chapter E-.336. 

(4) Cables through studs, joists and rafters shall be installed as required 

in E-300.08. 

E-336 .05, Marki.!!i• 

Se1"17ice-entrance cable"?Shall conform with the marking required in E-Jl0.02. 

Cable with the neutral conductor smaller than the ungrounded conductors shall be 

so marked. 
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CHAPTER E-339 

· UNDERGROUND FEEDER AND BRANCH CIRCUIT CABLE 

Type UF 

', ... 

(1) .J2ru!sLriution. Underground feeder and branch circuit cable shall b'e an 

approved Type UF· cable in sizes ·No• 14 to No. 4/0 AWG, inclusive. The conductors 

shan:··be Types RW,. TW; RtJW,-·mw, or ·other conductors approved for the purpose. In 

iidditioli to the insulated c'cmductors; th~· cable may have an approved size of unin­

sulated or· bare conductor fo:i' 'gro'Und:tng ptlrp0ses only. The over-all covering shall 

be flame-retardant, moisture-resistant, fungus-resistant and corroJive~·re~ist~nt, 

and suitable for direct burial in the:'earth~ '· 

(2) M<J:rkw~ In addition to the prqvisions of E-310.02, the cable shall · 

carry distinctive markers on exterior fer ·its ·entire length~ specifying cable type, 

anct the name of manUfacturing compnny. 

In add:i.tion to the provisions of this Chapter, installations of underground 

feeder and branch circuit cable (Type UF) shall comply with other applicable pro­
rule 

visions of this Code. See especially Chapter E-.300 ancVE-310.02(2). 

E-339 .OJ. !1~· 

(1) Underground feeder and branch circuit cable may be used underground, in­

c Juding direct burial in the earth, as feeder or branch circuit cable when provided 

with overcurrent protection not in excess of the rated current carrying capacity 

of the individual conductors. 

(2) Where single conductor cables are installed,, all cables of the feeder 

circuit, sub-feeder circuit, or branch circuit, including the neutral conductor, if 

any, shall be run together in the same trmich or raceway. 

(3) Where buried directly in the earth, supplementary mechanical protection, 
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such as a covering board, concrete pad, raceway, etc. when considered necessary, 

may be required by the administrative au-tho:dty., 

(4) Type UF cable may be used for inteiioI' wiring in wet, dry, or corrosive 

locations ~der the recognized wiring methods of this Code, and when installed as 

non-metallic sheathed cable it shall conform with the provisions of Chapter E-336 

and shall be of the multiple conductor type. 

-(5) This type of cable shall not be used: (1) as service-entrance cable, 

(2) in commercial garages, (3) in theatres except as provided in E-520.b4; (4) in 

motion picture studios, (5) in storage battery rooms, (6) in hoistways, (7) in any 

hazardous location, (8) embedded in poured cement, concrete or aggregate• 

E-239 .Ofu... Overcur:r:ent P:rotectio,n. 

bvercurrent protection shall be provided in accordance with provisions o:f 

E-240 ~05. 

E:339.05_t- &teg CurrenidJarrying Cra.pagitI• 

'lhe current-carrying capacity of conductors in Type UF cable shall be accord­

ing to Tables E-310.12 and E-310.14. 
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CH.aPTER E-342 

NON-METALLIC SURFACE EXTENSIONS 

Non-metallic surface extension is an assembly of two insulated conductors 
.. 

within a non-metallic jacket and intended for mounting directly on the surface of 

walls or ceilings. 

E-.246.:.o.b_Other Cha12ters. 

·::, · .. 

In addition to.the provisions of this Chapter, non-metallic surface exten-
, 

sions shall confonn to other applicable provisions of this Code •. 

E-3~.03 •• Use Pe@tt~. 
,.; .. 

A non-metallic surface extension may be used only where all of the following 

condi tioris ··are met: 

(1) The ·extension is from existing outlets on branch circuits. 

(2) The extension is run exposed. 

(3) The extension is in a dry location. 

(4) The area in which the extension is located is occupied for residential 

or office purposes. 

~-3~~ Use Prohibited. 

An extension shall not be installed: 

(l) In unfinished basements, attics, or roof spaces. 

{2) Where voltage exceeds 150 volts between conductors. 

(3) Where subject to corrosive vapors. 

!:.242.Q5. Loca~on ;j.n RoQl!!. 

One or more extensions may be run in any direction from an existing outlet, 

but not on the floor orwi thin 2 inches from the floor. 

];-::J42.06. QutJ.etJL~..Qi:r::cuit.:. 

The total number of outlets supplied by one branch circuit, including those 
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previously installed and those of the extension, shall be in conformity with the 

requirements of Chapter E-210. 

E-342.07. Not to RUl..l..,.Qutside B.Q.Qm. 

An extension shall not be run thzough a floor or partition, nor outside the 

room in which it originates. 

E-242~08. Suwrts. 

Non-metallic surface extensions shall be secured in place by approved means at 

intervals not exceeding 8 inches, except that where con..r1ection to the supplying 

outlet is made by means of an attachment plug the first fastening may be placed 

12 inches or less from the plug. There shall be at least one fastening between 

each two adjacent outlets supplied. An extension shall be attached only to wood­

work or plaster finish, and shall not be in contact with any metal work or other 

conductive mateti.al except the metal plates on receptacles, 

E-342.09. Splices and Taps. 

Extensions shall consist of a continuous unbroken. length of the assembly, 

without splices, and without exposed conductors between fittings. Taps may be 

made where fittings completely covering the tap connections are used. 

~-242.10. Beru;k!. 

A bend which reduces the normal spacing between the conductors shall be 

covered with a cap to protect the assembly from physical damage. 

Jit-'342.lJ.. Fittings_. 

Each run shall tennipate in a fitting which covers the end of the assembly. 

All fittings and devices shall be of a type approved for the purpose. 
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OHAP'IER E-344 
....... 
. ) l ~ • 

UNDERPLASTER EXTENSIONS 
!'.":' .· . ·-· . ; .: 

An underplaster. extension installed as pennit~ed by this Chapter, ma.j:. he used ..... ': . ~' 

only fo~ e~tending ·an' ~~f~ting branch '~ir6~t.~iti: a building of fire..:rasi~~ive con-
structfon ~-. . . -·~"i. f.t ;~: ,I ~ • : ... l ~ ·~. r , ... ,: .; • } -~ .:, ' .. •. '"; : . 

E-J..~Q~2~ .· Mate_ri~J.s·: 
. ..:.· ·' 

:· . :,t.~,' ·. :: ;; . : I ' . I • ~;_. • } :.., ... 
·; · ... • .. :· · ... · 

. -~ -~-~.: : •',.: .;;- . ·' ·, ..- ". ·.-·~··· -+ ~.. ••• • •• 

Such extensions shall be furl 'in rigid or flexible ·conduit, aru.ored· cablej ': ·::. ·1.. :: 

electric~i metallic t~'birig, 'fype:MI 'cable or ~etal ~ceweys approved.for the I>ur.:. · ... ; • 

pose. Standard sizes· of conduit;· ~able,: tubing and raceways shall be used exeept. '. '., ·· 

that for a single conductor only cc:mduit or tubing.having not le~s than 5/16 inch 
·.',·, .. 1.1., 

inside diameter, single-conductor a:rmOred. cable or single conductor Type MI cable 

may be used. 

!::.~4'* ,.QJ~·- ~~'axi<l.Ii tt:tn~§.· 
S~e Chapte~· E-370. 

E-:JM. Q/;r_ • ..J.ru?.tallai!QU • 

. · .. , 

An underplaster extension shall be laid on the :(ace of masonry or other ... 

material and buried in· the pl.8.ste; finish of ciellings or walls. The methods of· 

installation of the raceway or cable for such extension shall be as specified·else--: 

where in this Code for the particular type of material used, e:xnept that where 

alternating current is to be employed, all of the conductors of a circuit 'need ·no.t ;.;:. · 

be contain~d !in a single, raceway or cab'ie. 

C,144 .0 ,2 t • 4 .ht.ep_§.f\.._Ol.L t.Q fil}.Q,iUtt.FJ..QQI • 

· .... 

,• :,,'.•: ' ._,. :.' ·. • .,. ' _,- . . .'· I , 

No such extension shall extend ·beyond the floor on \:rhich it originates unless 

installed in a standard size of' ii.~id metal conduit; electrical metallic tubing, 

annored cable, pr MI cable. 
·'.· ... ' . . . . . . ·~ . 

-·· ... , . 
•• ..- I• 

·:· . ,; :!~ !,.;::~>.\ .. , '. .. . . 
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.;•.,r 

', I ~ CHAPTER E-346 

RIGID METAL OONDu:tT 

E-346.01. Use. 
~ '~ 

Rigid metal conduit may be used under all atmospheric conditions and occupan~ 

cies, excep;t ,that ferrous raceways and fittings protected from corrosion solely by 
! 

enamel'may be used only indool's and in occupancies not subject to severe corrosive 

influences. Conduits and fittings exposed to severe corrosive influences shall be 

of corrosion-resistant material suitable for the conditions. Where practicable, 

the use of dissimilar metals in contact anywhere in the system ·shall be a~ded to 

eliminate the possibility of galvanic action. 

... 
_:i 

Note: Meat-packing plants, tanneries, hide cellars, casing rooms, glue houses, 

fertilizer rooms, salt storage, some chemical works, metai tefineri~s, pulp and 

paper mills, sugar mills, roundhouses, textile blea.cheries, plants producing s)tn­

thetic staples, some stables, and similar locations.are judged to be occupancies. 

where severe corrosive conditions are likely to be present. 

~6.02. Other Chapt~. 

Installations of rigid metal conduit shall comply with the provisions of the 

applicable rules of Chapter E-300. 

A. Installation 

~:346.0J. Cinder Fill• 

Conduit, unless of corrosion-resistant material suitable for the purpose shall 

not be used in or under cj.nder fill where subject to pe:rma.nent moisture unless pf'O-

tected on all sides by a layer of non-cinder concrete at ·1east 2 inches thick or . 

unless the conduit is at least 18 inches under the fill • 

.f;~04t Wet Location§. 

(1) In portions of dairies, laundries, canneries, and other wet locations, and 

in locations where walls are frequently washed, the entire conduit system, including 

al,l boxe,es .a.nd .t'ittinsa us.ea therewith, shall be so installed and equipped as to 
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prevent water from ente:d.ng the conduit and the conduit shall be mounted so that 

there 'is at least oi:l.e-qti.arter inch air space between the oondui t and the wall or 
. . . 

other supporting surface. 

(2) All supports, bolts, straps, screws, etc., shall be of corrosion-resistant 
: , : . 

materia·1s··or prote'~ted against corrosion by approved corrosion-resistant materials .• 

·' : .. 

' '. ' '• 

No conduit smaller than t. inch, electrical trade size, shall be used, except 

as provided for unde:rpla.ster ~xtensio~s in Chapt~r E-.344, and for enclosing the 

leads of motors as permitted in E~4JO.J45(2). 

]:=1~~-Number of Conductors':in c·~·nduit. 
( ; .. ( .\- :. . . 

The nuinberof conductors permitted in a single conduit shall be as follows: 

(1) Nei.f'w'll'.k: : ··· · 
·,. 

·, -

(a) Where conductors are all the same size, use Tables 1 and 2 of Chap-

ter E-900. 

(b) 
:· l ·'·: ' I . ~. : ' ' 

Where conductors are of various sizes to be.~~~d in combination, use 
'".','' ; Orr•,;: >~."'." .~. •'. • ';' ',,' ;°";!'"" ':,.,.;,'.!.." ,,,!,.,', • • ', < '," •r' 

Tables 3 and 4 of Chaprep .~~P9 and th~ dimensions of rubber-covered conductors 

from Table 5 of Chapter E-900. L . 
,_·_._;~·-.·, .'~·-·· ··:··~·~: .... 

(c) For bare conduc·tors, use ·actual areas from Table 8 of Chapter E-900. 

(2) RewiJ:!n&..Existl.ng Condui:ti~~ 'Fo.r; .. rewirlng exi~ti~g conduits, the allowable 
, . ' .. .. . 

fill may be detezmi.ned ,from Tables J a~d ·:4 :'or Chapter ¢~00;. using the dimensions 

from Table 5 of Chapter E-900. 

I\f-346.07. Rea.min~ 

All cut ends of conduits shall be reamed to. remove n:>ugh edges. 

!::~6.0S. Bushings. 

vJhere a conduit enters a bo:x:Qr·other fitting, a bushing' shall be provided to . 
protect the wire. from abrasion unless the design of the box or fitting is such as to 

afford equivalent protection. See E-J7J.o6(2) for the protection of conductors at 

bushings. 
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Ji-;J_lk6. 09 • . C~uplings ~ 

(l). Threadless_ co.uplings and connectors used with conduit shall be ,made tight. 
' . . ~' . . . ' 

Where installed ih wet pl.aces or where buried in masonry, concrete. or fill. s~ll ,; ~ · 

be of.a type to prevent water from entering the conduit. 
' ~ : ,' . ... '... " . 

(2) Runni~g t~reads shall not be used on.conduit. for connection at coup~ngs •. • 

E:--3B:6.10._ -~en!i}s ,:- -HQW Made • 

. Bends of rigid conduit shall be so J?.ade tm t the conduit will not be injured, 

and that the internal. diameter of the conduit will not be. effectiv~ly reduced .•. The. 
. . . ' . . . -

radius of the curve of the inner edge of any f~eld bend shall no~ b13 less thl;n shown 

in Table E-346.10. 

Table E-346.10 

Radius of Conduit Bends 

---------------------------------------------

Size of 
Conduit 

1/2 in. 
3/4 in. 

1 in. 
1-1/4 in. 
1-1/2 in. 
2 in. 
2-l/2 in. 
3 in. 
J-l/2 in. 
4 in. 
5 in. 
6 in. 

Conductors 
Without 

Lead Sheath 

4 in. 
5 in. 
6 in. 
8 in. 

10 in. 
12 in. 
15 in. 
18 in. 
21 in •. 
24 in. 
30 in. 
36 in. 

Conductors 
With 

Lead Sheath 

·6·in. 
8 in. 

11 in. 
14 in. 

. 16 in. 
21 in. 
25 in. 
31 in. 
36 in. 
40 in. 
50 in. 
61 in. 

~.:M-~li_Ben.d§..._-::_Number in One Rup. 

A run of conduit between outlet and outlet, between fitting ·and fitting, or.:·,'., 

between outlet and fitting. shall not contain more than the equivalent of 4 quarter 

bends (360 degrees, total), including those bends located immediateJ.y at the outlet 

or fitting. 

E-346·12. B2:irns ... and Fi ttj.ngs. See Chapter E-370 •. 
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B. Construo~i.on Specifications 

~::31"6.13. Jleperah 

Rigid metal conduit shall ~6~fo"~",tb the foll~~irig; 

(1) Rigid conduit as shipped shall be in standard lengths of 10 feet includ-
·". 

. . . . . . ' . ' . '\. ' . : ·. . . ' . '. ~ .~: .. ~ .. ' . ,.. , \ ... ~ ... : .: " : .... 

ing·~·cotip11ng;··,one oduplihg ·to be furnished with each length. Each length shall be: 
... ' 

rei:i.med· and th~aded ''oii : e~61i'· end'··. 
., 

:· < ... (2) 'Stee'.i' coridu:it ~hail. h~v~· .. an ·int~~o~ 'coati1;g·-'of .. a. charaote~ and appear­

:a'.nc·e ··SO as·:. to· ·rea:ai!y afstfi1gufsh · i't"''.rro~ ~rdinary pi.;e commonly used f'o r other 

. . . ~ .~ 

.. (3Y Non;,;,ferrbus 'c6nduit of' 6c:;'rrosion-resistant material shall have suitable 

markings. 
. '· 

' ... 

~ •. ! '. 
··,·,: •• ;. .. ·1 ., 

. ; 

.... 
• • •• • • J' .. \ _\ • 

~ . . . . ) .. -
l ~! ,J ' I ... • ....... .. . 

: -~. - ... 

< · ••. 

'. ,j ~-; ...... : ' 

'· ::-
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CHAPTER E-348 

ll:µroTRICAL METALLIC TUBING 

E-,248 .Ol. _U~. 

E+ectrical metallic- tubing may be used for both e~sed and concealed 'WOrk. 

Electrical metallic tubing protected from corrosion sol~ly by enamel shall not be 

used. Electrical .:metallic tubing shall not be used (l) were during installation 

or.afterwards, it will be subject to severe physical damage;. (2) in cinder concrete 

or fill where subject to permanent moisture unless protected on all sides by a 

)aye_r of .non ... cinder concrete at least 2 inches thick or unless the tubing _is at 

least 18 inches under the fill. 

E-348 .02. Other Chapter§.. 

Installations of electrical metallic tubing shall comply with the provisions 

of the applicable rules of Chapter E-300. 

A. Installation 

!:J46.Q3. Cqrrosive ~. 

Where tubing is exposed to corrosive fumes or vapors such as may exist in 

meat-packing plants, tanneries, hide cellars, casing rooms, glue houses, fertil­

izer rooms, salt storage, some chemical works, metal refineries, pulp mills, sugar 

mills, roundhouses, some stables, and similar locations, tubing and fittings of 

corrosion-resistant material suitable for the conditions shall be used. Where 

practicable, the use of dissimilar metals throughout the system shall be avoided 

to eliminate the p:>ssiblility of galvanic action. 

~s.04. Wet Location~. 

(1) In portions of dairies, laundries, canneries, and other wet locations, 

and in locations where walls are frequently washed, the entire tubing system, 

including all boxes and fittings used therewith, shall be so installed and 
' 

equipped as to prevent water from entering the tubing, and the tubing shall be 
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mounted so that there is at least one-quarter inch air space between the tubing 

·.-,:~xi.d· the:wall:o,r. other ·supporting surface. 
... ~. . .. 

' '.; , ...... 
(2) All supports, bolts, straps, screws, etc., shall be of corrosion-resis­

tant m'lterials or protected against corrosion by approved corrosibh-resistant .. ,, 

materials.· 

E-34a!Q5. Jii,.n;Lmwn aqg Maxilll\:Ull Siz~Jl· 

No tubing smaller than t inch, electrical trade si~e:, ·'~hall be ·\i-sed -'except "~s 

provided for underplaster extensions in Chapter E-344 and for enclo~ing the<leads 

of motors as permitted in E-'#J0.145(2). ·· The maxi.mum size of tubing shall be the 

2-inch electrical trade size. 

E-348.J,p6. Number of· Conductors in Tubing • 

. , ; _>· One: tubing shall not ·oontain more Conductors than as pi'Ovided 'in E-346.06. 

E-348.07. ThJ3;lJ!CUi• 
;·.: 

_, ·: ':fubing shall nbt be'· coupled· together no·r connected to bbxes, fittings, or cab-

inets; 'by means· 6£ ·threads: in the wall of the tubing, exce.pt" by fittings approv~d ·· 

for the purpose. Threads shall not be of the standard pipe thread dimensions~ 

~~Q8~Q.uplings·- ·and .QonniWJiQ..~f!. 
f ' • ': 

Threadless· OO'liplings 'and connectors used with tubing· shall be ~de up tight, 

and where bu:ried in mason:ry, concrete, or fill, or where installed in wet places 

shall be of a type to prevent water from ente:ring the raceway. 

&:.:::l4ft ·09. B~nds - How Made. 

Bends in the tubing shall be so made that the tubing will not 1:e injured and 

that the internal diameter of the tubing will not be effectively reduced. The 

radius of the curve of the inner edge of any field bend shall not 1::a less than 

shown in Table E-346.10. 

A run of electrical metallic tubing between outlet and outlet, between fitting 

and fitting, or between outlet and fitting, shall not contain more than the 
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equivalent of four quaxter bangs (360 degrees, total), including those bends located 

immediately at the outlet or fitting. 

·E-348.1.1. Reaminfl. 

All cut ends of electrical metallic tubing shall be reamed to remove rough 

edges. 

See Chapter E-J?O. 

B. Construction Specifications 

Electrl.cal metallic tubing shall conform to the following: 

(1) Cross Section. The tubing, and elbows and bends for use· w.i. th the tubing, · 

shall have a circular cross-section. 

(2) Fin:i.,sb,. - Tubing shall have such a finish or treatment of outer surfaces 

as will provide an approved permanent means of readily distinguishing it, after 

installation, from rlgid conduit. 

(3) Q.smrutctors. Where the tubing is coupled together by threads, the 

connector shall be so designed as to prevent bending of the tubing at· any part 0£ 

the thread. 
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. 'CHAPIBR E~350 
''• ..... ' .. 

FLEXIBLE METAL CONDUIT 

t . ~ :~' ' ;. • .: • ... ! .... 
• ' . • •<' • '. '-}'; • I.::.~· ,- • • ' • • • 1·=- • · ... ' •' 

-·::"~1 " 'Installations of f'le~q~e, metal conduit shall comply With the provisions of 
..... i - • ' 

appr6~A:~te (o~ applicable) provisions of. Chapter E-300' and with E-334.05, E-334.06, 
.. : ,·,· 7"." 

E-33l~i0; ~nd E-346.05 to E-346.0S inclusive. 

~350.Qg. Use. 

Flexible metal conduit shall not be used (1)' in' wet locations~ unless con-
~·J· 

ductors are of the lead-covered type or of other t;Ype speciallY appro~~d for the 
,, ' . •' 

'" 
conditions;. (2) 'in hoistways, exceP-t as provided in E-620.021; (3) in stor~·ge-

battery rooms; (4) in any haz_ar?ous location except as ·permitted by·E~d~2.04 and .. 

E-50.'.3~03; nor (5) where rubber-cove;red c~_nductors ·ate exp0sed to oil, g~soline, 

or other.mat~r.ia'J.~ having a deteriorating effect on rubber. 
. ·~, . . ~ . .. .. ·. 

.11-350.03. .Min:trin.1m s1~. 
~ ' . .: . 

No 'fletltii~ metal conduit less than.one-half inch electHcai t~a.de. size shall 

be used except (1) a~ perroi tted for underplaster extensions by E-344.02; (2) as 

permitted for motors by E-430.145(2); and (.3) for connection. not ove~,4$ ihches 
·:;.·. "".. :·.: . .. , : . ' • .. 

in length,, or longer. on· approved ass~mblies, · t~· equipment where the. use of one~''" 
'·' . . ' .. 

half inch or larger size flexible metal conduit is not practioab~er, ii:-_ which case 

flexible metal conduit of three-eighth inch electrical trad~ size nw.y be use.d. 

Size 
AWG 

•. . : : . ; •. '. ~: - :· ;: ! : ' . : . 

'Taole E-350.03 

'""1:;.~~-~- ~~-- .. ·-- --'."" ... ~~y-----....-=~::;..:;:.:;;,~:'.'==·---~ 
Maximum Number of Conductors in 3 811 : 

.Flexi.ble Metal Conduit · 
='·' 

------ f\>•-.--.r~-------.----.. --: . ....,.·:.~· _._,...... _...._.. 
Types · · Type · .Types 

RF-J2j R, RH RW-RHW . TF 1 T~ ,TW, RU, RUJ!', RUW 
---·-·-·-· ----------- ·---·---=----------~- .. --~:.......:....::.. __ --- -·-

18 
16 
14 
12 
10 

4 
3 
.3 
2 

-------· 
,.. " 

' •' 

·.,. 
" 

..... >. '. 2 
, ... ' 2 

.. ~ ,.,· '".'. .. .... .: ..... -

,\·. 

8 
.. 6 

·5 
.. ~.-:. -4 

3 
-----·-··---.....---... ·- .___.. ........ ~ .... ~__..... ..... _..._. --·---~·"" ......... ~.-..~-~"··-·-=$·"'-'' -_ ... _ ... __ ~ __ ..__....._ ·--.._.., --------------·,.. .... -.,, .. ----·-- --.... - ..... _____ ..... -... ... ...,.__.,... __ . ' ......... __ .... 
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CHAPTER E-.351 

LIQUID-TIGHT FLEXIBLE 
METAL CONDUIT 

Liquid-tight fle:.xible metal conduit is not intended as a general purpose race­

way material. ·The provisions of this Chapter shall apply to a type of flexible 

conduit having an outer liquid-tight jacket and employed with suitable terminal 

fittings approved for the purpose. 

The use of this wiring mateiial shall be restricted as follows: 

(1) For the connection of motors or portable equipment where flexibility of 

connection is required. 

(2) Liquid-tight flexible metal.conduit shall not be used under the following 

conditions: (a) where subject to physical damage; (b) where in contact with rapidly 

moving parts; (c) under conditions such that its temperature, with or without en.., 

closed conductors carrying current, is above 6o0c (140°F); (d) in any hazardous 

location, except as described in E-501.04(2), E-502.04 and E-503.03~ unless it is 

specially approved for such u~e. 

~.il.~1 Mai1nmm Si~· 

The maximum size of. liquid-tight flexible metal conduit shall not exceed J.t 

inch electrical. trade size. 

E=.J.2.i.:.9..k:-.Q..9.illl.uctq.r_~ z~ • 

.. 'Ihe maximum si,_ze of condu_ctor installed in liquid-tight flexible metal conduit 

shall not exceed the following values: 

- Tra,O:e Size of° Conduit 

3/8 inch 
1/2 inch 
J/4 inch 

1 inch 
1-1/4 inch 

Size of Conductor 

16 Awg 
12 Awg 
8 Awg 
6 Awg 
2 Awg 

-.-...._.._. <ftM_...-~ ... ,.,~ .... _,,_ __ . - -- ---..-..... ... ~---~~------··-__...._.. ,.,., - ·--~-·· - ' 
......--·----.... -.. __ ... -.""--·-..----... ..,,.-.'.·--- --~\./,;w.f> ...... ..-"f"--~·-,.~·.,....t-a~~-·-.. --~ .. .--.. .- .. .. ---· 
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. CHAPTER E-352 

SURFACE METAL RACEWAYS 
' ·. '.~ 

[:-..li.~OJ.. u· Ussi. · · 

Surfaqe metal racew.ay ~y be installed in dr.y locations. It shall not b':J used 

(1) wl:;le;re 9_oncealed,. except. ~hat metal +acew~ys approved for the purpose may be. 
. •, ' 1... .. ' 

used for 1.lJlderplas~e.r ex:tension_s; ,(2) wh~re subject to severe physical damage unless 
\ ' ' ' I • ' ' • ' • ' -~ : ' ' '. • '. ' • 

approved for the purpose; (3) where ,the voltage is 300 volts or more between con-
. . "' . . ':.: ···; '. ·' '··, . . 

ductors unless the metal has a thickness of not less than .040 inches; (4) where 

subject to corrosive vapors; (5) in hoistways·; nor (6) in any hazardous location. 

Installations of sur:face metal raceways shall comply with the applicable pro-. ·~ 

visions of ·chapter E-.300. 

·A. Install~tiori 

No conductor larger than No. 6 shall be installed in surface metal raceway._. 

E-3126 .oa, __ N\mll;ie ~~ c ondugtol:§...irL&SWJL~. 

The nuinber of.conductors' inst~iled-in any raceway shall be no greater tran the 

number for which.th~· raceway is designed. 

E.-352.05~ ]e:ts;nsion Th~.lJ.gh Walls· and FloQ!l!~ · 
.. ,· -· j ·'·: . - .. 

Except in rmilti ... outlet assemblies, raceways may be extended through dry walls,. 

dr.y partitions and dry floors, if in unbroken lengths where passing-'through •. · 

~. '·. 

whe·re combination metal raceways are used both for signal and for lighting 

and power circuits, the different systems shall be run in separate compartments, 

identified by sharply contrasttng coiO:rs of the interior' finish, and the same reJ.a ... 

tive position of compartments shall be maintained throughout the premises. 
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B. Construction Specifications 

E-J52.07. General. 

Surface metal raceways shall be of such construction as will distinguish them 

from other ra0eways. Surface metal raceways and their elbows, couplings, and 

similar fittings shall be so designed that the sections can be electrically and 

mechanically coupled together, while protecting the wires from abrasion. Holes for 

screws or bolts inside the raceway shall be so designed that when screws or bolts 

are in place their heads will be flush with the metal surface. 

:fil-35) .01. Other Artie]~. 

CHAPTER E-.35.3 

METAL MULTI-OUTLET ASSEMBLY 

Installations .of metal multi-outlet assembly shall comply with applicable pro­

visions of Chapter E-.'.300. See definition in Chapter E:-100. 

E-35,hQ2. Use. 

Metal multi-outlet assembly may be installed in dry locations. It shall not 

be installed (1) where concealed, except that the back and sides of metal multi-. 

outlet assembly may be surrounded by the building finish; (2).. where subject to 

severe physical damage unless approved for the purpose; (.3) where the voltage is 
. . 

300 volts or more between conductors unless assembly is of metal having a thickness 

of not less than .040 inches; (4) where subject to corrosive vapors; {5) in hoist­

ways nor (6) in any hazardous locations. 

E-353.o3. Metal Multi-Outlet Assembly Through D:i;:;z Partitfons •. 

Metal multi-outlet assembly may be extended, .~hrougb ·(not run within) dry i:;e.r­

titions, providing arrangements are made for removing the cap or cover on all ex-

posed p:>rtions and no outlet falls within the partitions·. 
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\.'· CHAPTER E-354 

UNDERFLOOR RACEWAYS 

,!l,;=354.01., Other ChaJ2ter§.. 

Installations of underfloor raceways shall comply with the applicable pro-

visions of Chapter E-JOO. 

E_-354 .. 02. Us~. 
. .... 

Underfloor raceways may be installed beneath the surface of concrete or other 

flooring material, or in office occupancies, where laid flush with the concrete 
: :!- ...... 

floor and covered with linoleum or equivalent floor covering. Open-bottom type of 

raceways may be installed in concrete fill between the rough and the finished floor 

only. Underfloor raceways shall not be installed (1) where subject to corrosive 

vapors nor (2) in any hazardous location. 

~-354 .O]. Cqyering. 

~cewa.y coverings shall confonn to the fo~lowing: 
• ... I 

(1) &~way~ _Not Over f% Inches~. Half-round raceways not over 4 inches 

in width, and, except as pennitted in (3) of this rule, flat-top raceways not over 

4 inches in width, shall have not less _tba~ '374· inches' of c~nc'rote' :or wood above th~ 
· ... 

raceway. 
.~ .. _; 

(2) !ifJ.CSWey.§ Over 4 Il}.ches in Width or With L~Th~!Ll/2 Inch Separaj;j,on. 
,;~f t~!1 

Jnat-top raceways over 4 i.nches in width or raceways of any width placed less than 
. l ' • • 

4 ~ ~ • '. 
1/2 inch apart, shall be covered w:i. th concrete to a depth of not less than 1-1/2 , 

i:oohes. 
,, 

(3) . Raceways_ f.lu~h Wi tb. Conc:r!2.."I&.• In office occupancies, approved metal 

flat-top raceways if not over 4 inches in width may be lai'd flush with the concrete 

floor surface provided they are covered with substantial linoleum not less than 

J/S inch in thiclmess or with equivalent floor covering; Where mo~~ than on~ and 
': .. } ·, . ,· ' . 

not more, ·than three single raceways are each installed flush with the concrete, they 
·,' ' .. ' .· . ' . ~ . - . ... ·' 
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must be (1) contiguous with each other and joined to fonn a rigid assembly, or (2) 

spaced not less than i inch apart. 

No condL.ctor larger thal;l that for which the raceway is approved shall be in-

stalled in underfloor raceways and the largest size conductor allowed shall be 

· 500, 000 cm. 

~=254.02. Number of Conductors in Raceway. 

The combined cross-sectional area of all conductors shall not exceed 40 per 

cent of the interior area of the raceway; except that where the raceway contains 

only annored cable or non-metallic sheathed cable, these requirements shall not 

apply. 

F;-354.06._ Splices and Taps. 

Splices or taps shall be made only in junction boxes. 

E-354.07. Discontinued_Putlets. 

When an outlet is discontinued, the conductors su~pJY.ing the outlet. ~hall be 

removed.from the raceway. 

];-,254.08. Open-Bottom Racewa:y_ - How Laid. 

Open-bottom raceways shall be mech~nically secured to the concrete pad. Open-

bottom raceways 13hall be laid on a smoo.th pad of concrete extending at least 1 inch 

on each. si~e of the raceway and at least 1 inch thick. 

Exception No. 1. This thickness may be reduced to ~inch where the raceway 

crosses a run of conduit. 

Exception N°:. 2. That in lieu of a concrete pad, fittings which will protect 

the conductors .f:rom contact with piping, structural steel and other obstructions 
,. ~: . 

may be used. 
.. 

~-~54.09. Laid in Straight Lines. 

Underfloor raceways shall be 1aid so that a straight line from the center of' 

one junction box to the center of the next junction box will coincide with the 



-208-

center. line of the raceway system. 
'.' ! ·_. .; ' . . •· ';~·' . I 

Raceways shall be. firmly held in place to 
. . . . . . _: . ~ f: ·) 

prevent disturb~ng.this alignment during construction~ 
. . . . . : • . . . . ., .. • '~ j ~ "· .. ·: :~ '; 

E-)54.10. Markers .a:b Ends. 

J\,t .Efyery end of .line of raceway, a".'fi ttin~" -~b:~D.'."be · 'in~ta1l~d ::~xtending .. : 
.. ' : ... /,' 

through ~l;le suJ;'f'ace of the floor to mark the line or' th~ ·duct. ·· Where a: dlict line 

is interrupted by a~other duct line;··but.·conti~ue~ 'in a straight 1in~ b~yond~· ;and· :. 

has junction boxes or outlets on either side of the crossing' line;' no iha.l-kers a:re. ~> 

necessary at the interrupting point. 

E-354.11 •. Dead E~. 

Dead ends of raceways shall be closed. 

Where practicable, raceways and their fittings shall be so arranged as to avoid 

low points that may form traps for water. 

Where raceways are run at other than right angles, special fittings shaJ.1 be 

provided, when in the 'judgment of the . adnlini~trative ·~i.:i.thority,, . these are 

necessary. 

Junction boxes shall be leveled to the floor grade and sealed against the 

entrance of water. Junction boxes used with metal raceways shall be metal and shall 

be electrically continuous with the raceways. 

Inserts shall be leveled to the floor grade and sealed against the entrance of 

water. Inserts used with metal raceways shall be metal and shall be electrically 

continuous with the raceway. Inserts set in or on fiber raceways before the floor 

is laid shall be mechanically secured to the raceway. Inserts set in fiber race-

ways after the floor is laid shall be screwed into the raceway. In cutting through 

the raceway wall and setting inserts, chips and other di.rt shall not be allowed to 
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fall into the raceway, and tools shall be used which are so designed as to prevent 

the tool from entering the raceway and injuring conductors that may be in place. 

lli-324.16. Oonnecj;ions to ~Cabinets an!;} WalJ, Qg]let.§_. 

Connections between raceways and distribution centers and wall outlets shall 

b1a' made by means of rigid or fle'.ldble metal conduit ~r by means of fittings spec­

ially approved for the purpose. 

E-324.17. Bo~ and Fi1tin~s. 

See Chapter E-.370. 
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CHAPTER E-.356 

CELLULAR MET.AL FLOOR RACEWAYS 

£=~6 •. .01. Defir!tii.9~ 

For the purposes of this Chapter, a "cellular metal floor raceway" shall be 

defined as the hollow spaces of cellular metal floors, .together with suitable fit­

tings, which may be approved as enclosures for electrical conductors; a 11 ce1111 

shall be defined as a single, enclosed tubular space in a cellular metal floor 

member, the axis of the cell being parallel to the axis of the metal floor member; 

a 11 header11 shall be defined as a transverse raceway for electrical conductors, 

providing access to predetermined cells of a cellular metal floor, thereby per­

mitting the installation of electrical conductors from a distribution center to the 

cells. 

E-,2j,6.!.02. ~. 

Conductors shall not be installed in cellular metal floor raceways (1) where 

subject to corrosive vapor; (2) in any hazardous location; nor (3) in commercial 

garages, except for supplying ceiling outlets or extensions to the area below the 

floor but not above. No electric conductors shall be installed in any cell or 

header which contains a pipe for steam, water, air, gas, drainage, or other service 

than electrical. 

~-356. 03.:.. O'ti~i:..Chant.,~ 

Installations of conductors in the raceways of cellular metal floor shall 

comply with the applicable provisions of Chapter E-300. 

A. Installation 

~-256.04. .§,;i.~e of Conducto.Jl!.. 

No conductor larger than No. 0 shall be installed, except by special per·­

mission. 

E-J'56.0,2. Number of Condugtors i!LB..51.Q~Wfil!• 
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; ~.\ . 

The combined cross-sectional area of all conductors shall not exceed 40 per 

cent of the interior areq. of the· h~aq~;r fe~ding: the individual cells; except that 

where the raceway contains only armored cable or non-metalli~L sheathed cable, "these 

requirements shall not apply • 
: ·.: ~ t .... · . • ''•. . . ' 

• • ! • ·.' 

!::)_2Q.o6. Splic~,§Jld Taps~· 

Splices and taps shall be maqe only in header access uni ts or junction boxes. 
. . . . . . . ' 

~:::<256. 07. Discon.tinued Outlets: •. 

When an outlet is discontinued, ;the conc;luotors suppJ.ying the· outlet shall be . . . : . 

removed from the raceway. •. •1'; ~· 

' .. ; 
¥ •• • ,I ~ 

A sui tab.~e n'Ulllber of. maz:kers .,sha.11 be in-stalled extending through the floor 

for the future locating of cells and for system identification. 

E-326.99. Junction Boxes. 

Junction boxes shall be lev~lled to the floor grade and sealed against the 
•.:'. 

entrance of water. Junction boxes used with these raceways shall be of metal and 

shall ~e electrically continuo~s with the raceway. 

E-=3.5_6.10~. .•.:' 

Inserts shall be level~ed to::"the· floor, gra'd.e ·and sealed against the entrance 
; .. 

of water. Inserts shall be of metal and shall be electrically continuous with the 

raceway. In cutting through the cell wall and setting inserts, chips and. othe'r dirt 

shall not be allowed to fall into t4e:.:rac.ei.tay'/ arid tools shall be used which are . ' ~ . . ~ . . . •' 

designed to prevent the tool f.I"?m entering .the cell and injuring the condticto~s .. 

E-,256.11. CQ.DDg.Q..t,i..m.l_j;.Q Cabinets an..<LMenSions. :f..~ll.a· 

Connectionsto cabinets and e:x:j;ensions from cells to outlets shall be·made by 

means of rigid or flexible conduit or. by, means of fittings approved. f6r· "the purpose. 

B. Construction Specifications 

E-356, 12. __ General. 

Cellular metal floor raceways shall be so constructed that adequate electrical 
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and mechanical continuity of the complete system will be secured. They shall pro-

vide a bomple"be enclosure for the conductors. The interior surfaces shall be free 

from burrs and sharp edges, ·and surfaces over which conductors are drawn shall be. 
: •. 

smooth. Suitable bushings or fittings having smooth rounded edges shall be .pro-

vided ·where conductors pass. 

"· 
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CH.APTER E-358 
~. : ~· .. : ·: :· :. : • ! I ' ,., ,, ........ . . .. :.i r .• ~·-

; '·· ~ ~ . . . CELLULAR CONCREl'l'E FLOOR• RACEWAYS:. 

··, ,· 

"Precast ·cellular concrete floor ·raceways shall comply. with the applicable. 

requirements of Chapter E-Joo, and shall also comply with the ·pro.visions of 

E-358.02 to E-358.11 inclusive. For the purpose of this Chapter, llprecast cellular 

concrete floor raceways 11 shall be defined as the hollow spaces in floors construe-

ted of precast cellular concrete slabs, together with suitable metal fittings de­

signed to provide access to the floor cells in an approved manner. A 11 cell11 shall 

be defined as a single, enclosed tubular space in a floor made of precast cellular 

concrete slabs, the direction of the cell being parallel to the direction of the 

floor member. ''Header ductsn shall be defined as transverse metal raceways for 

electrical conductors, funiishing access to predetennined cells of a precast cellu-

lar concrete floor, thus providing for the installation of electrical conductors 

from a distribution center to the floor cells, 

E-35$.Q~. Use. 

Conductors shall not be installed in precast cellular concrete floor raceways 

(1) where subject to corrosive vapor; (2) in hazardous locations; nor (J) in cornmer-

cial garages, except for supplying ceiling outlets or extensions to the area below 

the floor but not above. No electrical conductor shall be installed in any cell or 

header which contains a pipe for steam, water, air, gas, drainage, or any service 

other than electrical. 

P,!-35$.0~. H~~r Du£1~ 

The header duct shall re installed in a straight line, at right angles to the 

cells. 'lhe header duct shall be mechanically secured to the top of the precast 

cellular concrete floor. The end joints shall be closed by metallic closure fit-

tings and sealed against the penetration of water. The header duct shall be elec-

trically continuous throughout its entire length and shall be electrically bonded 
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to the enclosure of the distribution center. 

Connection from header duct to cabinets and other enclo~~i:es shall be ma.de by 

means of metalllc'.·auct arid fittings ~pproved fo~ the ·~rP'se. 
,fil-.2,58.~Q2.~._lurwti2.ll Box~&· 

.. " ...... 

Junction boxes shall be levelled to the floor grade. and seale~ against the . .. " . '••., 

' ': '. : ' "' : .. " ; I • • : • f. , ", '~\} ' · .. ; ' 

entrance of water. 'Junction boxes shall 1::e of metal and sha.~l be mechanically:and 

electrically continuous with the header ducts. 

J:-.1!5.8 .06. M~rkers. 

Each hidden access point between a header and a cell intended for future use 

shall be provided with a marker extending through the floor covering. A suitable 

number of markers shalJ. be installed, extending through the floor covering, to 

locate the cells and to provide system identification. 

E-35S_,_07. Inserts. 

Inserts shall be levelled to the floor grade and sealed against the entrance 

of water. Inserts shall be of metal and shall be fitted with receptacles of the 

grounded type. A ground conductor shall connect the insert receptacles to a posi­

tive ground connection provided on the header duct. In cutting through the cell 

wall for setting inserts or other pu.TP'ses (such as providing ac?ess openings 

between header duct and cells) chips and other dirt shall not be allowed to fall 

into the raceway, and the tool used shall be so designed as to prevent the tool 

from entering the cell and injuring the conductors. 

E-;)5A.08. _§ize of Q...onductor.§. 

No conductor larger than No. 0 shall be installed, except by special per-

mission. 

The combined cross-sectional area of all conductors in any header shall not 

exceed 40 per cent of the intenor cross-sectional area of such header; except that 
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whe re the header contains only armored cable or non-metallic sheathed.cabl~, or 

both, this limitation shall not apply. 

~-358.10. Splices and Ta.12§. 

Splices and taps shall be '.!llade only in header duct access uni ts or junction 

boxes. 

E,-358..:..11• Disqgntinued QutJ,ets. 

When an outlet is discontinued, the condwtors supplyipg the outlet shall be 

removed from the header and cell. 
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•' 

CHAP'.IER E-.362 

WIREW.AYS 

Wireways are sheet-metal troughs with hingeq or ~moy~bl~ co:v~j'fi f9r P,QUl'!ing 

and protecting electrical wires and cable and :in which :conductors :a.,:"e. laid in place 

after the wireway has been installed as a complete system.:.· 

E··362.02. Use. 

Wireways may be installed only fo.r expos.ed work•· .Wireways intended for out­

door use shall be of approved rain tight constru.cticm.,. W;i.reways shall not .Pe iu-

, stalled: (1) where subject .to severe physical damage or corrosive vai:ori nor (2) 

in any hazardous location. 

J£::16210J. Oth..§l: Q_ha~tera. 

Installatiortlof wireways shall comply ldth.the·applicable provisions' of 

Chapter E-JOO. 

,E-362.o~. Size of Oonduct,g_m. 

No conductor larger than 500,000 c.m. shall be installed in any ldreway. 

E-.36~.02. N.mnbe..t, of Conductors. 
' 

(1) Wirew~ys shall not contain more tmn .30 conductors at any cross section, 

unless the conductors are for signaling circuits or are control conductors between 

a motor and its starter and used only for starting duty. The smn of the cross-

sectional areas of all contained conductors at any cross-section of a wireway shall 

not exceed 20 per cent of the interior cross-sectional area of the wireway. 

(2) The correction factors specified in Note 8 of Tables E-310.12 and 

E-·:310.14 are not applicable to the foregoing. 

Splices or taps, made and insulated by approved methods, may be located within 

the wireway provided they are accessible. The conductors, including splices and 
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taps, shall not fill the wireway to more than 75 per cent of its area at ·!;hat pointe 

Wireways shall be securely supported at intervals not exceeding 5 feet, unless 

specj.ally approved for supports at greater intervals, but in no case shall the dis-

tance between supports exceed 10 feet. 
' 

!:~62 • .QS. E.'xteD§._ion Th.mugh Wa 11,;a. 

Wireways may extend transversely through dry walls if in unbroken lengths 

where passing through. 

Dead-ends of wireways shall be closed. 

E-~62. +.,9.:, __ Extensions Fro_m.j.Jireways. 

Extensions from wireways shall be made with rigid or flexible metal conduit, 

electrical metallic tubing, surface metal raceway or armored cable~ 

E-36kll. M~rkin_g. 

Wireways shall be marked so that their manufacturer's name or trade mark will 

be visible after installation. 
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CHAP.TER E-:-364 · 

BUSWAYS 

'· .. 
' I ' • -~ • : ;, ' 

. :. ·Installations of· busways shall comply with the applicable _:provisions Of .... 

Chapter E .... 300.· !·_, · 

m.::-364.02. · 'Use~· , 

I. 

..... , ............ ·.:~·. 
Busways may be installed only for exposed work. Bu.sways Shall not. be in-

' • ' • • • ' ... , ••• ~ 6 • ~ • 

stalJ.ed · (1) i-lhere· subject· to ··severe ''physicat damage or corrosive vapors; (2) in .. 

hoistways; (3) in any hazardous location; nor (4) outdoors .or in wet or damp loca­

tions unless·,· speoially''·approvad' fd~"ihe·.'·p~~~e. 
'I;·• . , '., . .' ... ! ·.~ . , ! . •• . 

.Note 1: Busways .may be used ·for service-entrance conductors. See E-230.044. 
' • ,• ~ ', ' ~ I ' : • : • ', • • ' ' 

·Note 2. It' is recommended 'that where seconda:cy systems are operated ~ground-
... ,;_' .. , ...... ,,,. ,•. 

ed, a combination ground detector and p:>tentializer plug be used as ~n auxilia:ry 

fitting for busway ·systems. to establish a aa'tinite potential differenc.e between .tl;le 

bus-bars and the grow.1ded casing' of the busways. '.Ibis will serve to drain off any 

static. o·r other cha·rge ··from the' e'nti~ bu~way system including its connected apJ,JB.l'.'.­

atus, .. supply and branch circuit conductor~·;. 

Busways shall be securely supported at intervals not exce~~~ng ?.· fee·t , UJl.lesf:i 

specially approved for sup:Ports at 'greater intervals, but in no case sl"~.all the· dis~' . . . . . 
' . . 

tance between supports ~xbe~d 16 fe~,t. Wher~ a busway is installed in a v~rtical ··: 

position, the supports for the bus-bars shall be designed for vertical installation. 
1.. I f . 

• I 't-' .' . . :~ 

.. ·< .. Busways may· extend t·f.ansverse·ly through dry walls if in unbroken lengths where 
;_ .. 

pa:ssing through. :. Busways may ·eXtend vertically through dry floors when totally 

enclosed (unventilated) where passing through and for a minimum distance of six 
,. ' ...,. , : • ' ! • , , ' '. • , •• ~ ' t • ! I ' • / ., • : • • • 

feet··aboi.tei the flobr to ·provide adequate protection from physical damage. 
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A dead-end of a busway shall be closed. 

~364.o~ __ J2.r.anqhes.fJ:Qm~usways. 

Branches from busways shall be made with busways or with :rigid or flexible 
·.·. 

metal conclui t 1 electrical metallic tubing, surface metal raceway, armored cable. or 

with suitable cord assemblies approved for hard usage for portable equipmen~ .or for 

the connection of stationary equipment to facili~ate their interchange. 
.. ',i' 

E-36tt~os. 0"1!ercurrent Protecti~n..:.. 

Overcurrent protection shall be provided in accordance with E-364.09 to 

E-364.13 inclusive. 

~.=J64.09. ~ug_.Q!._~rcurrent Protection - ]feeders .,arid Sub-.]:eed§t.fi• 

Where the allowable· current rating of the busway does not correspond to a 

standard rating of the overcurrent device, the next higher rating may be used. 
. . 

P::-'l§iu,10. Reduction 'in. Size of Busway. 

Overcurrent protection may 1::e omitted at points where busways are reduced in 

size, provided that the smaller busway does no~ exten.d more than 50 feet and has a. 

current rating at least equal to one-third the rating or setting of the overcur~ent 

device next back on the line, and provided fUrther that such busway is free from 

contact with combustible material. 

. . 

Where a busway is used as a feeder, devices or plug-in connections for tapping 

off branch-circuits from the busway shall contain the overcurrent devices required 

for the protection of the branch circuits. 

Exception No. 1. For overcurrent protection of taps, see E-240.15. 

Exception No. 2. For fixed or semi-fixed lighting fixtures, the branch cir- . 

cui t overcurrent device may be part of the fixture cord plug on cord-connected fix-

tures. 
. . 

Exception No. 3. Where fi:>,,'i;ures without cords are plugged directly into the 
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busway, the overcurrent device may be mounted on the fixture. 

!-264,12..:._ftating of O~~rrent Pro~g_tio11 -·Bra.ugh :Ci:;:rua.t,j;51. 

A busway may be used ;~s a branch circuit of apy o~e 9£ the types described in 

Chapter E-210. When so used, the rat~ng or setting of the overcurrent device pro­

tecting the busway shall detennine the ampere rating of the branch circuit, and the 
.: ··: 

circuit shall in all respects donform with the requirements of Chapter E--210-·that"'· 
. . . , . 

apply 'to branch circ.uits of that rating. 

lii::-J.9~...::j,ength,..Q.L]..llfil:l~~ Used §.S. Brangh CiIQui ts •.. 

Busways which are used as ·branch c.ircui ts. ahd which are so desl.gned that loads 

can be connected at any point shall oo limited to such lengths·~~ wilJ·provide"that 

in. i:1ormal use the circuits Will riot 1:if overload~d~ : . 

Note: In gene.ral, .the l~ngth o.f s~ch'''run in feet sholila' .ncYt. e:Xceed three times 

the ampere rating of the branch circuit. 

E.f?~~a£king •· · 
. ' ' . . .' . .. .•. ,. . .. i" • . . . . 

Busways shall' be marked w:t tli the ·voltage· and current rating for which they are· 

designed, and with the manufacturert s name or trademark in such manner as to he 

v:i.sible after installation. 

. . . ', ~ :.· ,~. . 

''\ ... 

·.·; 

•.• '.t 
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CHAPTER E-370 

OU'ILET, SWITCH AND JUNCTION BOXES, .AND FITrINGS 

A. Scope and General 

E-370 .&1..:..._,§_Q.Q.l?iJ.. 

The provisions of this Chapter shall apply to the installation of outlet, 

switch and junction boxes, and fittings as required by E-300.15. Installations in 

hazardous locations shall conform to Chapters E-500 to . E-517 inclusive. 

E-U'.Q.06,: _Round Boxes. 

Round boxes shall not be used where conduits or connect.ors requiring the us.e 

of locknuts or bushings are to be connected to the side of the box. 

~-37Q.,&J. Non-·MetalliQ~· 

Non-metallic boxes may be used only with open wiring on insulators, concealed 

knob-and-tube work, non-metallic sheathed cable, and with non-metallic waterproof 

Wiring. 

E-370. 04. Me:filt.J)i,g_J2o:x;e§. 

Where used with knob-and-tube work or non-metalJic sheathed cable, and mounted 

on metal or metal lath ceilings or walls, such boxes shall be insulated from their 

supports and from the metal or metal lath, or shall be grounded. 

B. Installation 

&:J.70. 05.. DeJP.lLQ.J' Wei.., Locations. 

In damp or wet locations, boxes and fittings shall be so placed or equipped as 

to prevent moisture or water from entering and accumulating within the box or fit­

ting. Boxes and fittings installed in wet locations shall be weatherproof. For 

boxes in floors, see E-410.53. 

Note: It is recommended that boxes of non-conductive material be used with 

non-metallic sheathed cable when such cable is used in locations where there is 

likely to be occasional. moisture present such as in dairy barns. 
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~ . : '; . i' .. ; l .. :. ·' . . ~ 
li{.:::]7Q.06. Number of QQ_~.Qucto·rs :Ln a Box. : : 

:> ',.~~· ,. ,; , I, • . · •:, :· , , •. , .t .. , . ; • . , • • • • 

Boxes shall be of sufficient' size to provide' free space for 'all· conductors en"" 

closed in the box. The limitations· in E-J7o;o6 (1) and (2) shall no'!i apply -t~ 
. . . . 

terminal housings· supplied with. motors,-· ti6r· to types. of. boxes ;:or fittings without 

knockout and havi~1g hubs or recessed parts for terminal bushi:1gs· an.4 1ocknuts., 

Note: E-.370.06 (1) and (2) do not apply' to c6nductors .. used for· rewiring : 

existing raceways as referred to in Table .3;'.Chapter· K-900. '.' 

(1) The maximum ·number or' ·conductors:, not coi.ui.ting fixture. wiref!,. peaj.tted 

in out.let and junction boxes shall be as in; Tables ·E-.370.06 (l) (2)- and (b). 

Table E-370.06 (1) (a) - Deep Boxes 
.. ~· . . '~ ~ . . . . 

-==============::;;:===========-~~::-:::;;:.:·--:::.:~=-=·==================-·~~~~~~~~~~ MaXiroum Nilmber""07Conauctors 
Box Dimensions, Inches 

Trade Si,ze ... " 

.. . . ' ' ..... 

----~- ---No. J4 No. 12 No. 10 No. 8 

lt·: x 3;t" octogo.nal. • .• .• .• • • .• ,. ~ ,. • • • • • • • • lr. x :4·. oc togonal .. ·~ .• • • • • .• • ..• • • • • • • • • ·• 
l;r .x ).,, square . • . • "~ • ·• • • • • • • ~. • • "· • • ·• • • 

1 ' ' ' . 
l:,r. x. ·4 · ~qua re : • • . .. • • • • • • • • • • • • • • • , • 
1t x 4 11/16 square • ·• ·• • • • • • • • • • • .• 
2 J.,7s':X'4·11/l6 square" •.•...•.•• ·~· .•..••.• 
2 x 1 3/ 4 x 2 J/ 4 • • • • • • • • • • . • ' . • • • • 
2·~ x 1 3/ 4 x 2 3/ 4 • • • • . • • • • • .: ·." " • .• • • 
.3 x 1 3/ 4 x 2 .J/4 • • : .. • :0 • • • .. • • • • • • • • • 

5 
8-
9 

11 
16 

,2Q 

5 
6 
7 

5 
' 7 

7. 
9 

' 12 ' 
.16 

4 
.6 

7 

4 
6 
6 

.7 
10 
12 
4 
5 
6 

0 
5 . 
4. 
5. 

·g 
10 

: .. ,., 

--~--.----·_...._,. ---------,----·----·-·----w~ -"'*--· 

No.ta: Where there is not sufficient space for a deeper box, four No. J4 AWG 
conductors may ente~ a;.box provided :With cable clamps an~ containing one or more 
devices on a single mounting strap.··•,; ' ' ". '' 

Table E-370.06 (1) (b) - Shallow Boxes 
.... of Less than li Inches Depth 

-----.--·-----------... -----M·a-xi-·mu-·-m-NUml:l'erc;f"'coiidu6tors 
Box Dimensions; Ihches· '··•'. 

·Trade S.ize. lfo. ·u....:..""N7;. 12 "N;:·ro _.... . . . . : .... 
--.--·----· ....... -··-
~..L ..14 • • • 

... . ' . ·: . ~. I ~·· , - ,. ' . . . . . . . . . . . . . . . . . . . . . . . . . 
4 • • .. 
4 11/16 

. . . ·• . .•' ~· . . . . . . 
, ' 

. . . . . . . . . . . 
'. ~ ;' 

• • • • • • • • • • • • • • • • • • • • • • • 

__ ..___,._._, ... ;:....-----· --· 
4. 
6 

'' 8 '' 

4:· 
6 

.6 

3 
4· 
6 

~~~-- - --·-~..-------_ __..., _____ ._. ___ _ 
Note: Tables E-.370.06 (l)(a) and (b) apply where no fittings or devices, such 

.•: 
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as fixture studs, cable clamps, hickeys, switches or receptacles are contained in 

the box~ Wbere one or more fixture studs, cable clamps, or hickeys are contained 

in the box, the number of conductors shall 1:e one less than shown in the Tables, 

with a further deduction of one conductor for one or several flush devices molinted 

on the same strap. A conductor running through the box is counted as one conductor 

and each conducto~ originating outside the box and terminating inside the box is 

counted as one conductor. Conductors of which no part leaves the box are not to be 

counted in the above computation. If single flush boxes are ganged, and each sec­

tion is occupied by a flush device or combination of flush devices on the same 

strap, the limitations will apply to .each section individually. 

(2) For combinations not shown in the above Tables the following· Table shall 

apply. 

Table E-370.06 (2) ___ ... _________________ "'__._.__,.._.. __________ .. ___ _.. .. _ .. __ _ 
Size of 

Conductor 

:tfo~ J4 • . 
No. 12 • • 
No. 10 
No. 8 . • 

. 
• . 
• 

• . • . • • . • . • • • . • • • . • 
• • • . • • 

------.......------
. . • • • • . • • • • 
• . • • ' . • . • • • . . • • . • • • . • • . • • . • • . . • . • 

. 
• 
• 
• 

Free Space Within Box 
for Each Conductor 

------------
• • • • . . 2 • cubic inches 
• • • • . ' • . 2.25 cubic inches . • . • . . • • 2.5 cubic inches 
• • . • • . • • 3 • cubic inches 

--------~-----------·-----.._._,.,,, _______ _.. .. _............ 

~l'.ZO .07. Cg..u.~_tors Entering JJoxes or... . .Ei ttings,. 

Conductors entering boxes or fitting shall be protected from abrasion and 

shall conform to the following: 

(1) Q:g,f)ning~_,W_..]e Closed. Openings through which conductors enter shall be 

adequately closed. 

(2) ~~-1 Boxes~j'j..jtings. Where metal outlet boxes or fittings are in~ 
; , 

ste.lled with open wiring or concealed knob-and-tube work, conductors shall enter 

through insulating bushings or, in dry places, through flexible tubing extending 

from the last insulating support and firmly secured to the box or fitting. Where 

raceway or cable is installed with metal outlet boxes or fittings, the raceway or 
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cable shall be secured to such boxes and fittings. 

(.3) N.2.n.::l:!~.ll!£.J3.Q.a1'.fil1 • Where non-metallic boxes are us~d with .open. widng or 
.. · . .,,.'. . .... ·. ·.. . 

concea:}.ed, .. kJ.:i91:?-a~<'.l ... ~u,be .;work, the con.ductors sha.1.J.. .enter .thi'Ough ~ndividual holes. 
. . ·: ... ,{. ., " . .·. .. . • ! .· ,• ,;, ; . ,· · .• ·. " . . ' ' .. ; '. ,. . :. ' . '' ., : ' . . . , 

Where fl9;x~pJ,e._ tubing is ui:i~d,.t~ encase the condu~tor, the .tubing s~all extend from 
.......... _ . . .. . . . .. ' .. ' . . ··' ·' . ; ... ' .. . . 

th~ .. l&~t ~ns"t?-:I.at.ing support and may be. run into the box or terroinat.e at the wall of . 
.. ' • ' • 1 . ' \ • • ~.· • • • • . • • • '. • ' • -· ' 

the bo~ •.. I;f' non-metallic sheathed cable is used, the cable assembly shall enter the . 
. . ' . ' ' - . . ' ' ' . . . . •, . ' . . . . : ·: . . . . ... : : :~ . ',; 

box through a knockout opening. Clamping of individual conductors or cables to the . ·~ .... ; ' ,• . . 

box is not required where sup:i;x:>rted within a inches of the box. 

:'' 

Unu.sed ope:nings i.n boxes and fittings shall be effectiv:ely ,clos~d to afford 
\ . ·. ~. . 

protection substantially equivalent to. ti.hat pf the wal,l of the l?o.x or fitting~ 
~ : : ... . . . . . . . . . ' . . 

Metal plugs or plates used with non-metallic boxes or fittings shall be recessed at . ' .. ": : " ~ . . \ . . - .... ' ~ ·. - - . . . . . 

least i inch from.the outer surface. 
•'.I ,• . ·~ . . ~, 

E-l'IQ.:Q9~~ Enci,osing Flus!'! Devices. 

Bqxes used. to .enclose flush devices shall be o~ su~h design that the devices. 
. . . ' . ·.. . .. . . ..... ' ··. ' ' . .. . : . . . 

will be completely enclosed on back and sides,. and tha,t sub~tantial support .for the. 
• ' • • . • •' • ', , l ••·'I , • ' • • • ' " ·'• , • .. - ., 

dev;i.ces \fill 13e provided •. Screws for suppqrting the .box sl).all not be used in 
' t. ,_ > "' • - • ' ' • I ' ' .• • • 

attachment of the device contained there:i,n • 

. · •,·. 

In wall~ or ceilings of concre:t;e,. tile or other .noncombustible material, boxes 
" .. .. .•· . . . ', . .. . . .. . . . . 

and fittings. shall be so installed tl:i~t, the. front edge of the box or fitting will 
. .. . . . ' . ,· . ' ~ ; . .. ' . ; . . ' . 

not set .back of the .finished. surface .more t.ha:-1 i inch •. In walls an4 ceilings con-
... • ' . • .• ~ ' • • '. . ·' • - • • •• . . ' •. ' . < -- • ~ • : . 

struoted of wood or other combustible mater~al, ou,tlet boxes. and fittings shall, be 
'• • 'I ·.,, '· ·,,. • ' - ' •' ,: • ' 

flush with the finished surface OJ:'.,P.:r;"oject therefrom., .. ~ .. -.~. '. ' . . . .... ~~~ . . . .... ~ .... 

. · :' 

· Except on. wa.l·ls or c.eili>;l.gS of ?c;mcret~, tile or other noncombustible material,. . ·, . . ' . . ~: . ' : . -.. 

a plastersurf~~:t;:l.Yhic}l.~s brokel.: or incomplete shall,,be repeJ.rets.si th,a.~ theF? will. 
. . . ' ... ., . •'•. ,\ . ·. .. . ' ' 

be no gaps or open spaces at the edge of the box or fitting. 
'" ''' I'~ " • •' ., ' 

·- ... 

' ' -~ ; 
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~.::1.2~2.: 12. , EXPO~ed E~~rui. 

· . In making an e:xposed extension from an .existing outlet of concealed wiring, a 

box, extension ring or. blank cover shall be mounted over the original bo.x and 

electrically and mechanically secured to it. The extension shall then be conneqtea 

to this box in the manner prescribed for the method of wiring employed in making 

.·the ;E?~tension. 

E-J70 .1]:..: S1J.pports. 

(1) General. Boxes, fittings and cabinets shall be securely fastened in 

place. Boxes and fittings, not over 100 cubic inch~s in size, which are attached 

to firmly secured exposed raceway by threading or. other connection designed for the 

purpose, are considered as so fastened. 

(2) Concealed Work. In co.ncealed work, except as prescribed in E-.370.J.3 (.3), 

boxes and fittings, unless securely held in place by concrete, masonry or other 

building material in which they are embedded, shall be. secured to a stud, joist or 

similar fixed structural unit, or to a metal or w:ooden support which is secured to 

such a structural unit. Woode.n supports shall be not less. than 7/8 inch in thick­

ness. Lath of wood, metal or composition shall not be considered a structural 

unit. See E-410.15 and E-410.16 for supp:>rt of fi,xliures. 

(3) EXIfOS~d_lYQ.tk• In exposed work, and in concealed work in existing build­

ings where conductors or cables are fished and boxes cannot be secured as provided 

in E~370.1.3(2) without disturbing the building finish, the boxes may be mounted 

directly upon the plaster surface when securely fas~ened in place. 

!!:,270. ~fil2:1!J:i_o:f,_,Qgtlet..J?gzes for Cone.ea.led Wor_k. 

Outlet boxes for concealed work shall have an internal depth of at least l! 

inches, except that where the installation of such a box will result in injury to 

the building structure or is impracticable, a box not less than t inch internal 

depth may be installed. 

E-370. lit_ C9ver,§_JID.d...9.sP.)Qpies. 

In completed installations each outlet box shall be provided with a cover 
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:~··.':tuAiecif .. ~' i·iktu~ canopy is usea. ''·· · - · ·· 

\: ,;·,.,':. ,: ... ; (i) .... Non-metalli6 covers and plates. may be' used With non-metallic outiet 

box~~·~ ::Wlie~- iri~tal cov~rs or plates are used·; they are subject to the' grouriairig 

r.equirements of E-250.042. 

: ....... ,. (2) Where a i.':i.xture· o~nopy o'{pan: is tisea; any·· ~ombustible wall or ceiling 

ti~fsh 'exposed betwe~n the 'eage of the c~nopy"or:pan and the outiet box· shali be 

oover~d with'non-coillbU:stible ·materlal~ ·. ·: ·.-'. " :J ·.·. 

(.3) Covers of outlet boxes having holes through which fle:x:i.ble cord· ·pendants 
' ., ' ' : . ' . ' ... : ; ' ... ' '' .. . ' ' 

· ··pa,ss~ 'shall be provided with bushings designed ·for the purpose ·or ·shall have smooth1 

... : well,;.i'Ounded surfaces on-:which" the ~8'rds ~y bear~ So-called hard-rubber 01• bom-· 

position bushings shall not be used. 

B.ZQ .16. · Fas:t.fil1e9-.]9_ Ga51 Pi12es. · 

Outlet boxes used where gas outlets are present shall be so fastened to· ·the 

gas 'pipes· a~· to b~ ui.ecli~i1:i.cally ~ecure. 

1il::31~ ' Bo~es ·at: Lighting Fixt~re Outlets.· 

Boxes used at outlets for lighting fiXtures shall be designed for the purpose. 

At every outlet:~used exclusively .for lighting;· the box ·sha:ll be ·so des'ighed or in-

· stanea· that a' llghting fixture· iiiay be att:ached. 

E-'.270.1$. Pull aqd J-gnctign Boxes. 

,. Pull and ju~ction boxes shaif 6'bn:f~nn to the followfaig: 

'(r) ~_.:_Size. For raceways .. of ·1t inch' trade ' si~g a."ld iarger, containing 

conductors of No. 6 or larger, the minimum dimensions of a' pull box or a junction 

.. box installed in a'·-raceway shall confo:rm to. the foil.Owing: 

(a) S]raigbt Pulls. In straight pulls the .. :length of the box sha:n" be 

not less than 8 times the trade diameter of the 'iargest ·:race~ay. · 

betweeri each rac·~way entcy inside the box' and the .oppbsite wa-11 of ~·the' box shall 

~ot 15~·,:1~~f;r>·1;1~~ e» tJ.Jiies the trade "aiametir of lthe rac~\.ray. ''This dist~nd~· shall be 



.. 
increased for additional ent:ries b;y the amount of the sum of the diameters of' all . 

bther raceway entries on the same wall of the box. The distance between raceway 

entries enclosing the same conductor shall not be less than 6 times the· trade 

diameter of 'Ghe larger raceway. , .. 

Exception. The limitations. of E-370.18 (1) (a) a~d·_· (i) (b) are not intended to 

apply to terminal housings supplied wi ~h motors, nor to. types. of boxes or fittings 

without knockouts and having hubs or recessed parts for terminal bushings and. 

locknuts. 

(2) Conduc:!ign..J.n...Pull or Juncj;j,Q!LJiQ:x;.es. In pull. boxes or junction boxes 

having any dimension over 6 feet, all conductors shall be ca bled or racked up in 

an approved manner. 

Note: See E-373 .06(2) for insulation of conductors at l:ushings. 
~ ! .~' . . .. ' 

E-370.12..:__.Iim..ction Boxes B~QessiQ.J..e. 

Junction boxes shall be so installed tlnt the wiring contained in them nay be 

rendered accessible without removing any part of the building, sidewaJks or paving. 

c. Construction Specifications · 
... }' 

lL-.J7Q.. 20 ._ Metalli~tle.:b_ S\ij, tcj1.J:ng Junction Boxes l!,nQ Fi tt:i.Ji~. 

Outlet, switch and junction boxes and fi:ttings, when of metal, shall conform 

to the following: 

(1) Corrosion-Resw~. Metal},ic boxes and fittings, unless of corrosion·· 

resistant metal, shall be well galavanized, enameled, :6 r Otherwise prot:e rly coated, 

inside and out, to prevent corrosion. 

Note 1. See E-300.05 for lillli tation in the ~s~"or boxes and fittings pro-

tected from corrosion solely by .enamel •. 

Note 2. It is recommended that the protective coating ba of conduct.ive mater-

ial, such as cadmium, tin or zinc, in order to secure better electrical contact. 

(2) Thigjm§S.S .o..f. M!2.tfl.l. For sheet steel boxes and fittings not over 100 

cubic inches in size, the metal shall not be less than No. J4 MS .(USS i>evised) 
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gauge in thickness. Cast metal boxes shall. ~ave a wall thickness of not less than 

1/8 inch, except that boxes of malleable iron shall have a wall thickness of not 

less than 3/32 inch. 
" 

(.3) Boxes Over l.Q_Q_.Q~c .lnc!J.~P.!• Boxes of over 100 cubic inches· in: size···':· .. · · .. 

shall be·: com-Posed· of fnettil ·~a: shall con.form to the requirements for cabinets and 

cutout·"boxes~ eit:ept that the covers may" consist ~f single flat sheets se~ured. to 

the box proper by screw.s, or bolts instead of hinges. Boxes having covers of this 

form are for use only for enclosing joints in conductors or to facilitate the 

drawing in of wires and cables. They are not intended to enclose s11tit.ches, cut-

outs or bther ·control cievrbes; 

&:J10'~.ili_ __ QOV§.~ . 

Metal covers shail be of S: thiclmess not less than .that sp~~ified . .for. the. 

walls of the box or fitting of the same material arid. with ~hich they are design~d · .. 
to be 'used, or shall be lined with firmly attached insulating 'material not less 

than 1/32 inch in thickness. Covers of po.rce.ia:i.11 or other approved in~~rating. 
material rnay'·be used when of such form and thickness as to afforct the requisit'e 

protection and strength. 

; :.: .I' :: •• : .'~ •. 

Covets· of'. otitiet boxes ~nd otitlet ti ttings" having"holes through which flex- .. 

ible 'cord pendants may pass, she.ii 'be provided: ~i th approved bushings or sh~il -:· 

have smooth, we11...:rounded surfaces, upo~ .. which ·th~ cord IBay bear. · Where conduct-: · 

0 rs other than fleXi hie cord niay pass through a metal cover, there shall b~ "pro- •... ,. ·' . 
' ... L: :''.1

_: ~ :i·~: I; l , .• ·. . . 

Vided a separate hole for each wire, said hole being equipped with ·a blshih£f"O'r---·" .. · 

suitable insulating mater.Lal. 

_E::17Q..,,2.3 •. : Non.-M~.:tci_J,g~9.f.:SlJJ.• 

Prov:lsicms for su~p;rts, or other mounting me'an~, ·for non-metailib '.boxes·;··, j .. • 

shall be outside of the' box, or the box shall be ·so constructed ~~ :to 1't~veri:t ··citn.:? 
tact between the conductors in th~~·:15~x ·~ntl~th~-'·stl})porting sbreJs'.~ . .-.:., .!:,.::.:D.~.'.·i< ... ,(:: · -~: 

. : =~ . l f . • ~ .... .+, ..... . . . , ~· ' .. .. "-~:.; ',):J: ... ·.: ... 
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CHAPT.ER E-373 

CABINETS AND CUTOUT BOXES 

The provisions of this Chapter shall apply to the installation of cabinets 

and cutout boxes. Installations in hazardous locations shall conform to the pro­

visions of Chapters E-500 to E-517 inclusive. 

A. Installation 

In damp or wet locations, cabinets and cutout boxes of the surface type shall 

be so placed or equipped as to prevent moisture or water from entering and accumu-

lating within the cabinet or cutout box, and shall be mounted so there is at least 

one-quarter inch air space between the enclosure and the wall or other supporting 

surface. Cabinets or cutout boxes installed in wet locations shall be weatherproof. 

Note: It is recommended that boxes of non-conductive material be used with 

non-metallic sheathed cable when such cable is used in locations where there is 

likely to be moisture present. 

E-373 • ...Q..l:_ Positign in Wall· 

In walls of concrete, tile, or other noncombustible material, cabinets shall 

be so installed that the front edge of the cabinet will not set back bf the finish-

ed surface more than J inch. In walls constructed of wood or other combustible 

material, cabinets shall be flush with the finished surface or project therefrom. 

!ii.=373.04. Unused O~enings. 

Unused openings in cabinet or cutout boxes shall be effectively closed to 

afford protection substantially equivalent to that of the wall of the cabinet or 

cutout box. Where metal plugs or plates are used With non-metallic ·cabinets or 

cutout boxes, they shall be recessed at least i inch from the outer surface. 

£t=:.171·05· Conductors Entering Cwnets or Cutout Bo:ge-s. 

Conductors entering cabinets or cutout boxes shall be' protected from· abrasion 
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8:ncf shall conform to the following: 

(1) .Qpeni,ngs tq_ BE? Closed. O:)?enings through which conductors ant.er shall be 

adequately closed. 

(2) Metal Cabinets ans!.. Q.utout Boxes. Where metal cabinets or cutout boxes 

ia.re installed with open wiring or concealed knob-and-tube work, conductors shall 

enter through insulating bushings or, in dry places, through f'le:xible tubing ex-

. tending from the last insulating support and firmly secured to the cabinet or cut-

out box. 

Conductors entering or leaving cabinets or cutout l::oxes and the like shall 

conform to the following: 

(1) Width of Gutters. Vertical conductors :No. 1 or larger shall not be 

deflected where they enter or leave a cabinet unless a gutter having a width in 

accordance with the following Table is proVided: 

Table E-373.06 (1) - Width of Gutters 

Minimum Width of 
Conductor Size Gutter in Inches 

No. 1 • • • • • • • • • • • • • • • • • • • • • • • • • • • 3 
0 to on • . • . • . . . . • • . . • • • • • • • . • . . Jt 

000 to 0000 • • • • • • • • • • • • • • • • • • • • • • • 4 
250,000 c.m. • • • • • • • • • • • • • • • • • • • • • • 4t 
300,000 to 350,000 c.m. • • • • • • • • • • • • . • • • • • 5 
400, 000 to · 500, 000 c .m. • . • . • • • • • • • • • • • • • • • • 6 
600,000 to 900,000 c.m. • • • • • • • • • • • • • • • • • • 8 

l,000,000 to 1,250,000 c .m. • • • • • • • • • • • • • • • • • • 10 
1,500,000 to 2,000,000 c.m. • • • • • • • • • • • • • • • • • • 12 

·------------ -------- -
(2) JJWulation ai.J?.ushing§. Where ungrounded conductors of No. 4 or larger 

enter a raceway in a cabi..net, pull box, junction box, or auxiliary gutter, the 

conductors shall be protected by a substantial bushing providing a smoothly round­

ed insulating surface, unless the conductors are separated from the raceway fit~ 

ting by substantial insulating material securely fastened in place. Where con­

duit bushings are constructed wholly of insulating material, a locknut shall be 
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instaiJ.ed both inside and outside the enclosure to which the conduit is attached. 
·,-·., . 

Cabinets and cutout boxes shall be selected which have sufficient space to 
.' . : ' 

aocomruodate all conductors installed in them without crowding. 

Switch ~~closures shall not be used as junction boxes, troughs or raceways for 
.. : 

conductors feeding through or tapping off to other switches 1 unless designs suit-

able for the purpose are employed to provide adequate space for this ptirpose. 

E-273 •. 02.:_~de __ or Ba&lcJi....riM...§mce~Gutters. 
.. . ' ' ,. . . '• 

Cabinets and cutout boxes shall be provided With back wiring spaces, gutters, 

or wiring ,compartments ~s req~ired by E-373.11 (3) and (4). 
. ~ . .' " ~ 

B. Construction Specifications 

Cab:i.nets and cutout boxes shall conform to the following: 

· · · ·(l) · Me~l C aMJ.1..§tS. a~· Metal cabinets and cutout. boxes .~l:ialJ, oo vrel'..l. 

g~lvariized, · plated with cadmium or other approved metallic finish, enameled, or 

o-!7herwise properly coated, . inside and out, .to prevent corrosion. 

Note:·· It is recommended that the protective coating be of conductive .. mater-. . 
ial, such as cadmiumj tin or· zinc,· in order to secure better electrical ·contact • 

... . ··· 
(2) Strength.:_ The design and construction of cabinets and cutout boxE:is ·shall 

be such as to secure· ample strength and· rigidity. If constructed o'f sheet steel~ 

the metal shall be of' not less· than No. 16 MS (USS· revised) gauge in· ;thickness·. : ... 

(J) . 9om.m,Qi t:1,on.J1.al2j..net..s.:r Composition cabinets shall be submitted for 

approval pribr to· installation. 'r .. 

.. ·.i 

~-\.:.The ·spacing within cabinets and cutout boxss sha.11 confo:rm to .the. following: 

' · · (1) Gener&L. The· spacing within cabinets and cutout bo :Kes· shall be sUff ic- .· 

ient to provide ample room for the. distribution df wires and cables pl.aced in ·them~ 



and for a separation between metal parts of devices and apparatus moUJ.J.ted within 

them as follows : 

(a) Base. There shall be an air space of at least 1/16 inch, except 

, at points of support, between the base of the device and the wall of any metal 

cabinet or cutout box in which the device is mounted. 
Doors. 

(b)/ Th~ shall be an air space of at least l inch between any live 

metal part (including live metal parts of enclosed fuses) and the door, unless the 

door is lined with an approved insulating material or is of a thickness of metal 

not less than No. 12 MS (USS revised) gauge in thickness, when the air space shall 

be not less than t inch. 

(c) DQQ!s and Wall§-= L;i,p,k Fu_fil!s. There shall be a space of at least 

2 inches between open link fuses and metal-lined walls or metal, metal-lined or 

glass-paneled doors. 

(d) Live Paru. Except as noted above, there shaJ.l be an air space of 

at least t inch between the walls, back, gutter partition, if of metalj or door of 

any cabinet or cutout box and the nearest exposed current-carrying part of devices 

mounted within the cabinet where the potentials do not exceed 250 volts. This 

spacing shall be increased to at least one inch where the potentials exceed 250 

volts. 

(2) .ewilcfl._Qle~. Cabinets and cutout boxes sha.11 be deep enough to 

allow the closing of the doors when JO-ampere branch-circuit panelboard switches 

are in any i:;osition, or when combination cutout switches are in any i:;osition, or 

when other single-throw switches are opened as far as their construction will per~ 

mi t. 

(3) Wiring, §.:oo.Slll • Cabinets and cutout boxes which contain devices or appar-

atus connected within the cabinet or box to more than 8 conductors, including 

those of branch circuits, meter loops, sub-feeder circuits, i:;ower circuits and 

similar circuits, but not including the supply circuit or a continuation thereof, 
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s4a:P. ~.ave back; wiring spaces or one. ox .. more side wiring spaces, side gutters or 

w i ting compartments • 

(4).: kli.ri..ng S;ooce. - Enclo~-: S"ide,'w:i.ril1g spaces, side gutters or side wir-
, . . .- . ' ~ 

,. ~ng co,;~partments of cabinets and .. cutout' ·bdxes shall be reirtder~d tight enclosures 

by means of covers, barriers or. partitioi:is extending irom}H~ ba~es of the devices, 

. co~tained. in the ca.bi.net, to the door,. frame, or sides bf. th~ cabinet; provided, 

however, that where the enclosure co'ntairis only those conduct~)rs which are led 
' . ' ~. . \ 

from the cabinet at points directly opposite their terininal ~6nnections to devices 

Wfthin the cabinet, suqh covers, barriers or ·partitidns may be omitted. Partially 

enclosed back wiring spaces shall be provided with covers to complete enciosure. 

Wiring spac_~s that are required by. ·E;'.'."J13 ... il. (3) and which· are exposed when doors 

are open, shall b~ provided with covers to complete the enclosure • 

. ; ... . !.· 

;,'• 

. ' ~ ' 

. ,; 

.-,· ''; 

'··"' 
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CHAPTER E-374 

AUXILIARY GU'.l.'TERS 

Auxiliary gutters, used to supplement wiring spaces at meter centers, dis-

tribution centers, switchboards and similar points of wiring systems, may enclose 

conductors or bus-bars; but shall not be used to enclose switches, overcurrent 

devices or other appliances or apparatus. 

E;:~Q!k_,]lxt~p.!llQD....:J?..~Y.Qnd Egu:i.,m.sint. 

An auxiliary gutter shall not extend a greater distance than 30 feet beyond 

the equipment which it supplement.s except in elevator work. Any extension beyond 

this distance shall comply with the provisions for wireways in Chapter E-362 or 

with the provisions for busways in Chapter E-364. 

Gutters shall be supporfod throughout their entire length at intervals not ex­

ceeding 5 feet. 

Covers shall be securely fastened to the gutter. 

E-:J24.!..Q~-1f1.tm.ber of Conductor§A 

(1) Auxiliary gutters shall not contain more than 30 conductors at any cross 

section unless the conductors are for signalling circuits or are control conductors 

between a motor and its starter and used only for starting duty. The sum of the 

cross-sectional areas of all contained conductors at any cross section of an aux"· 

iliary gutter shall not exceed 20 per cent· of the interior cross-sect:i.onal area 

of the· gutter. 
. . 

(2) The correction factors specified in Note 8 of Tables E-.310.12 and 

E-310.14 are not applicable to the foregoing·. · 

Note: For elevators see E-620.35. 
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The current carried continuously in bare conductors in auxiliary gutters 

shall not exceed 1000 amperes per square inch of cross section of ~he cond~~tor. -~ 
I ,'. •' 

Bare .".C?nduotors shall be securely and rigidly supported so that .the minimum: ... 

olea+a.nce between ha.re current-carrying' metal parts of opposite F,>lari ti~s mounted 
. . ,' . :, 

on the same surface .shall be not less than 2 inches, nor less _than 1 inch for . . •: . . .. 

parts that are held free in the air. A ciearance not less t~an l .inch shal'.!- .be 
..... '. ·-·· 

secured between bare current-carrying metal parts and any metal surface•• Adequate . . . ' 

provision s~all b~ made for expansion and contraction of copper bars. 

!:-~08. §pUce§ q,p._q Tflml. 

Splices. and ta.ps shall. conf6rm to the ·f~li~wing:. 

(l) Splices or taps, made and insulated by approved methods, may be located 

within gutters when they are accessible by means of removable cov,ers O·r doors. 
' ~ ... 

The conductors, including splices and taps; shail not fill the gutter to more -·than . ' .... 

75 per cent of its area. 

(2) Taps from bare conductors shall leave the gutter opposite their terminal 

connections and conductors shall not be brought in contact with unin$Ulated ~1:1~-

rent-carrying parts of opposite polarity. 

_(~) A:q t_aps shaJl; be suitably identified at the gutter as to the circUi t 

or equipm(;lnt which. they supply. 

(4) . Tap conneqtions from '-conductors in auxiliary gutters shall be PJ:'9Vided. 

with overcur:rent protection in conformity with the provisions of. E-240 .• 15 •. 

E:-274.09. ,_Q@§.truct;i.on and Ins;!i_,allatfon. 

Auxiliary gutters shall be constructed in accordance with the following.: 

(1) Gutters s.hall be so constructed arid in.stalled that apequa,te. ~lec_trical 

and mechanical continuity of the complete syst~m· will be secured. 

(2) Gutters shall be of substantial constructi~n and shall provide a com-

plate enclosure for the contained conductors. All surfaces, both interior and 
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e:Jtterior, shall be suitably proteqted from corrosion. Corner joints shall be made 

tight and where the assembly is held together by :cl.vets or bolts, these shall be 

spaced not more than 12 inches a.part. 

(3) Sui table bushings, shi~lds of fittings having smooth rounded edges shall 

be provided where conductors pass between gutters, through partitions, around 

bendf3-, between 'gtltters1 and 'cabinets' ~r jun~-tio1~· boxes and at other locations where 

necessary .to prevent abrasion ~f the' :insuiat-i6n. ~f the conductors. 

· {4): Gutters· shall be constructed of sheet metal of thicknessei:; not less than 

:Ln the following .tabl~: 

Table E~J74.09i(4) 

Maximum Width of the ·widest ;Surface or' Gutters 
'.l'hickn,e.ss in MS (USS, revised) Gauge 

.,;_. ____ ~-----------~~~,---.;.._--~~----~~~~-...~----~~-~---~~--.--
Up to and including 6 inches • • •.•.• . . • . . ... . . . ,• • • • • • • • • • • hid~· 16 

. ',' .. 

Over 6 inches and not over 18 inches • • .. . . . . . .. . . . . • • • • • • • No·. 14 
.... . ;,,, . 

Over 18 inches and not over 30 inches • • • • • • • • . . . . . . ! • • .• .• No-. 12 

Over 30 inches •.· ·-~·· •_•,• • I -. .. • e • • , • I• • • . I • . ' . . . •.• -. • No. 10 __ . __ , ___ _:.·;.;...·'.·..;.' ..;.;.' ---~------------------------.. --.,..__. _________ _ 
(5) Where insulated conductors are ·def:J.e.cted .w:i.thin .. the auxiliary gutter, 

' , • ~ • ' J, ,, • • • • •. • •· , • '•', , ~, I, I . · 

either at the ends .or where condv:i.ts, fi.ttings, .or .other raceways enter or lea.ve the .. ' . ' .., . . ·. 

gutter, or where the direction of the gutter is deflected greater. than 30. degrees, 

dimension~ corresponding .to E-373 ~.06 shall apply • 
• ',' _, .~. ::. • : ,' • ·.,_, ' • .~ c • : • • - • ' • • ' ->' ... '.. ' • ., 

(6) Auxiliary gutt.ers intende4: :f'.or. outf~o~r .use sha1~ be of approved raintight 

construction. 

, ... ' 

,,,' . ' . ~ .. 
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CHAPTER E-380 

SWITCHES 
. ·., .. . '.'•:: ·· . 

A. Installation 
·.; 1.,· 

E-.380•01~.~ded Conduabors. 

No sWitch or circuit-breaker f?hall disconnect the grounded conductor. of a 
·'. • '1·:· ;- • ,:_ . . . '· . . ' ' 

circuit unless ~he switch or oircui t-breaker simultaneously disconnects thE!' .. un-
• . ' ; • • , ' • / '-. ; . . I · : · ·, • , . , , ' , , : · .,. , t , , 

grounded conductor or conductors, or unless the switch or circuit-breaker is so 
: ' •••• l' : • • ~ i . . . • . .... . . . . 

arranged that the grounded conductor cannqt be disconnected.until the un~rounded 
• ' ' ' • . -·:. '1 ... -, 

conductor or conductors have first been disconnected. 
~. "r ~ . . . .. , . . . . . . . 

1hree-way and four-way switches sh~ll be so wired that all switching is· done 

only in the ungroun~ed circuit conductor. Wirlng between switches and outlets 
. . . . . . . 

shall, where in metal enclo~ures:, be run with ooth p:>lari ties in the same enc J.osure. 

· £].:JSQ.•03. · Eiu2losur.es •. · 

Switches ·and ·c:i:rcui:t-brea:kers shall be of the externally operable type en­

closed in ·metal·boxes or cabinets, except pendent and surface type snap switches 

and knife switches mounted on an open ·face switchboard or panelboard. 

,li:.:.i~ao.04. W§:!i.J.eca.Uorui:. 

' A ·switch or circuit-breaker in a wet location or outside of a building shall 

.: be .. enclosed' in a weatherproof' enclosure or 'cabinet· installed to conform to · 

E-.373.02 • 

. EJ.:.;eo.02~.~ Swit~.._Fl,ashers, an~.: 

Time switches, flashers, and similar devices need not be of the extemallY 

operable type. They shall b3 enclosed in metal boxes or cabinets except: 

Exception No. 1. Where mounted on sWi tchboards or contro 1 pane ls• 

Efxception No. 2. Where enclosed in approved individual housings. 
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·.. ' ·. ,, 

Single-throw knife switches shall be so placed that gravity wi.11 not te~d: to 

close the.m • ., Dqµble-th:row knife switches may be :niouni;ed so iJiB::t the :throw will be 
• . • •.:1 • • .,'. 

either vertical QI' horizontal as preferred, but where the. _throw be vertical a· lock·-. . ... .. . . . " 

ing device shall be provided which wi_l~ insti~ the blades reroabing in ·the open . 

position when so set. 

Ji:..:-JB.Q .07.t,._Q~i.Q.!1.,.,Q.LJS!~~...£.~. . :' .. 

Knife switches, unless of the double~throw.type, ·shall be so· connected that 

the blades are dead when the swi tchds in the open position. . . . . .. ' ' ~ 

Switc~es and circuit-l:>~aker~, so f~r as practicable, shall be readily. access-

ible and shall be grouped. 

Flush snap switches, that are mol.Ulted in ungrounded metal boxes and J.oca te·d 

within re,ach of 9onducting floors or other, conducting sµrfac:es,. shall b.e prqvided · ... ' . ;'. . '. . . ' . ' . ... .. . 
_with. C()Vers of 31on-conducting, noric~:nl!bustible. material. -Face P,lates of n<;>n-.f.errous 

metal shall be not less than 0.040 inch in thiclmess, of ferrous metal, not less · 

th~n 0 •. 030; an~ plates of non-conO.ucting, noncombustible mater;i.al shall be not less ... '... ' . . . . 

tha,n o .• 10 inch in thickness. 

Snap switches used with open wiring on insulators shall be mounted on .sub1o. · :' 

ba1i3es. o.f insulating material, which will separate the conductors .at .least .J inch 
. . . . ' ' 

f'rom the surface wired over. '· 
•" •' , . r '• ,'•,I• 

. A circui.t-:breaker operable directly. by. applying the· hand to a lever o.r handle 
. .. ' . . . . ) 

may serve as a switch provided.it has the .. number of pole.s required :fo:r such switch. 

E-J.8Q..J2 .• __ G roundiUE.. . .QL~~11.:re§.• 

~nolosures. for switch.es or ci.rcui t-b:r;-e~kers on p:i,rcu;i. ts_·qf over 159 volts to,, 
·. . . . . ' . '' •·' .• . ·: . . , 

ground shall be grou.nded in the manner specified in Chapter E-250, except where 
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accessible to qualified operators only. 

!=J.8.Q.:..U.t.-~m..f..e. S~]cl)es. 

(1) Knife switches rated for more than 1200 amperes at 250 volts or less, and 

for more than 600 amperes at 251 to 600 volts, shall be used only as isolating 

swit0hes and shall not l::e opened under load. 

(2) To interrupt durrents greater than 1200 amperes at 250 volts or less, or 

600 amperes at 251 to 600 volts, a circuit-breaker or a switch of speciai design 

approved for such purpbse shall be used. 

(3) Ylllife switches of lower rating may l::e used as get!eral-use switches and 

may be opened under load~ 

(4) Motor-circuit switches (see Definition) may be of the knife-switch type. 

E.::.18.Q.J~- ;R.§:]in~of Snap_$~ll· 

Snap switches installed for the following types of loads shall be rated as 

foll.ows: 

(1) .[QD.:-.JndyS)j;_j,]:~ ~<l§..,. For non-inductive loads other tl:an tungsten-fila-

ment lamps, switches shall have an ampere rating not less than the ampere rating of 

the load. 

(2) lurn:t..!m...filament Loag§. For tungsten-filament lamp load and for combined 

tungsten-filament and non-inductive loads, switches shall be "Tn rated or, where 

on alternating-current circuits, may be a general use alternating-current snap 

switch. 

Exception. A switch that is not 11T11 rated may be installed to control such 

loads provided all three of the following qualificaiions are satisfied. 

(1) Where switches are used in branch circuit wiring systems in private 

homes; in rooms in multiple-occupancy dwellings used only as living quarters by 
l 

i;enants; in private hospi ta.l or hotel rooms; or in similar locations but not in 

public rooms or places of assembly; and 

(2) Only where such a switch controls pe:rma..11ently connected fixtures or 
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lighting outlets in one room only, or in one o<;>ntinu.01.1s hal],way where th~ lighting 

fixtures ;;-iay be located at different levels.,' or on ·porches or in i;i,.ttics o;r b,ase .... 

ments not use.d for ass~bJy purposes; and 

(:3") i'}ie ·swi toh is ·rated .at not less than lOA, 125\T; , 5A, ·~50V; or. for 

the 4-·Way .types,- '5A, 125\T; ~' 250V~ ' . ! . ~ ·.. ...~ 

(3) Inductive }:iQ5L.M• Swit.ches controlling inductive loads sl:it;1,J..l b~ye an 

ampere rating twi¢e the ~pe.r~ rating of the load unless they are o;t a tn.'e .approv-· 

ed a:s· part of an i;i,.ssembly o.r for· tl).e purpose employed• On alterttating.,:.C'qr:i:'en.t 

circuits, general use i;i.ltemating--current snap switches may be used to co~t'roJ.. · 

inductive loads other :than motor.a i:i.ot exceeding the a.tnpe're rating of the switcl:l• 

. Note 1. For switches on sigps and outline .lighting, see E:-600.02 •. 

. Note 2,; ·· For sviitol1es controlling motors, see E:...:43()_.6$J arid E.;;,4J'o.11Q •. 

B. Construction Specifications 

.Switches 'shall be .marked with the current and voltage and, if horsepower ra-

ted, ·the maximum rating for·which they "are designed.· 

· AuyJ.liary contacts of ia renewable or quick-break type1or the equivalent, shall 

be provided on all 600-volt knife switches· designed. for· use .in breaking qurrents 

over 200 amperes. 

·Note: . It -is recommended that. such auxiliary contacts be provided. on all 

tlirect ... current switches· rated at over:250 volts. 

·Swi tohes rated above 600 amperes may be arranged for fuses in multi~le pro­

vided as few fuses as possible are used and the fUses are· of the-same type and 

rating and are so mounted as to eliminate a potential difference between the 

terminals of the fuses. 
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CHAPTER E-384 

I . • 

SWITCHBOARDS AND P.ANELBOARDS 

E-l8ft.Ql. Scope. 

(1) The requirements of this· Chapter shall appJ.y to all swi tchbQards, panel­

boards, and distribution boards installed· for the control of light and power cir-

. cm ts .. 

E~{cep~Gion No. l. Switchboards in utility company operated central stations 

or subs·bations, which directly control energy derived from generators or trans-

fonuing devices. 

Exception No. 2. Switchboards or portions thereof used exclus:i.vely to control 

signal circuits operated by batteries. 

(2) The requirements of this Chapter shall apply to battery-charging panels 

where curreht is taken from light or p::>wer circuits • 

.E~JaLi..02. AnnJJc~"ftion of . .Qt~r .Q.h..apterLl.t., •:. 

Switches, circuit-breakers and overcurrent devices used on switchboards, 

panelboards and distribution boards; the boards and their enclosures, shall conform 
. -·.: '., 

to the requirements of Chapters E-240, E-250, E-.370, E-380 and othez: Chapters which 

apply. Switchboards and panelboards in hazardous locations shall conform to the 

requirements of Chapters E-.500 to E-517 inclusive. 

E-384.:Q.3..t.-..PYDrt §.UQ Arran~em,ent of Bus-bars ang Copductors. 

(1) Conductors and bus-bars on a switchboard, panelboard or control board 

shall be so located as to be tree from physical damage and shall be held finnly 

in place. 

(2) · ''Ihe arrangement of bls-bars and conductors shall be such as to avoid 

overheating due to inductive effects. 

A. Switchboards 

Switchboards which have any exposed live parts shall be located in permanently 



dry locations and then only where under competent superyision and aco13~sible ... only. 

to qu~Jified persons. 

~.2.8,4,!,05. W~t Locatiou,13~ 

Where a switchboard is in a wet location or outside· of. a building, i ~ sha.11: 

be enclosed in. a w~ather'-7proof .enclosure or cabinet.~nstalled to, conform. to ... 

E-373.02. 

E-~06. Location.J1.e~L]Q..;-.F.a~ .. lgujjiible Mater:WQ.. 

Switchboards shall be so . placed as to reduce to a .minimum. the, probabill ty. of . 

communicating fire to adjacent easily igni i;ible Jnaterial. . .· ··:\ . 

~--9...J&fil.'.Sl...nQ.e from Ceiling • 

. Switchboards sha~l not be built up _to a non-fireproof -ceiling, a space. of 

three feet being left between the ceiling and the board, unless. an ~dequate. fi:re~ '. 

P.roof shield is provided between the board and the ceiling •. · 

Where the equipment or w.iring on the back. of the s:wi tch~oard is access.ible 

only from the space behind the boarq, there .·shall ·be, a c.lear- space of· a~ lea.st .18 

inches between such equipment or wiri!lg and ,t~~ wall for a single panel switch­

board not exceeding 42 inches in width, and at least 24 inches wpen the board 9qn~ . . . . . ..., . 

sists of a wider panel or more than o~e panel. Where· .~e '.Space behind. th~ :bo.13.rd 

is accessible only from one end, these spaces shall o~).ncr~ased by .z;i.t .;Least ·6 

inches. The space back of the. board .. shall 1:e kept clea.r o.f foreign mate.rial and ... . ,, . ' . . . . ... ,.... .. ' 

~hall not be used for storage purposes, nor ~~ passageways • 

. Note 1. Re.auction of clearances for short. ~.)(lte~.als by building colunw~ .be­

hind the switchboard, or b;y equipment. on. a single panel in the' .. swi tchboa.~di i;:i . · . 

penni tted provided the clearances ar~ not reduo~d. below th() Se required f'c;>r., a singl~ 

panel bpard. 

Note 2. Som.e of the above dimensions ar,e exceptio??-S .tQ,E-:-195.160 . 

. "· . ~ ;' 
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Ft_~ 3SfJ:.&9..:..-. .QQ.wJl;!.ctpr CQJl.~lirJ,g. 

Insulated conductors where closely grouped, as on the 1'ear of swi tchboarcls, 

shall each have a flame..:retardant outer covering. The condttcto:r covering shall be 

stripped back a sufficient distance froni the terminals so as t6 not make contact 

with them. Insulated conductors used for instlUIIl.ent and cdntrol wiring on the 

back of switchboards shaJ.l be flame-retardant, either inherently or by means of an 

outer covering, such as one of the following types: R, RH, nw, RHH, RHW, V, AVA, 

AVB, T, 'TA, TBS, TW, TRW, MI, or other types specifically approved for the purpose • 

. ~la~.·- {ll'Q1Jll.~UJJ.g_.,§lf;i.,]pl}.Qoar_9 Eramga. 

Switchboard frames and structures supr.orting switching equipment shall be 

grounded, except that frames of direct-current single-polarity switchboards need 

not be grounded if effectively insulated. 

E ...-.18~..J..2 • G ro u.nm.ug_ of _Jps t J;lllll.§n_ts-i..-R§Ja.yJ?.J..J1£l tf!I.S......ru:!&Ll.UtJ.'t I'Ullle.n.\i_ '-r..r?n.!3.f 9 .rm~ r£LQ.!1~., 

s kd.t.Qb12Q?-..r.9.§ • 

InstlUIIl.ents, relays, meters and instlUIIl.ent t,ransfonners located on switch-· 

boards shall be grounded as specified in E·-250.121 to E-250.125. 

B. Panelboards 

E-1g4.13.~Qsiner~. 

All panelboards shall have a rating not less than the minimum feeder capacity 

required for the load as computed from Chapter E-220. 

E-3$4.J.4~,;i.ghtipg_and AmiJ.iance Branch Qi;rcuit Panelboa.t<J,. 

For the purposes of this rule, a lighting and appliance branch circuit panel­

board is one having more than 10 per cent of its overcurrent devices rated 30 amp­

eres or less, for which neutral connections are provided. 

Ji::lSA.tl.5. Number o.t: ~r..QJll.'~nt Dtz_tj._c~~lJ.e 1JJnelboa_r_g. 

Not more than 42 overcurrent devices of a lighting and appliance branch cir­

cuit panelboard shall be installed in any one cabinet or cutout box. 

]!~16.t~Q,vercg;r,,:i;:gnt PrQ.tecti:.gn.,.. 

(1) A lighting and appliance branch circuit panelboard supplied by conductors 
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having overcurrerit protection greater than 200 amperes shall be protected on the 

supply side by overcurrent devices having a rating not greater than that of the 

panelboard. 

Exception. Except as installed for service as in E-230.090(1). 

(2) Panelboards equipped with snap switches rated at 30 amperes or less, 

shall have overcurrent protection not in excess of 200 ronperes. 

(3) The overcurrent protective devices of all panelboards installed in in­

dustrial or commercial buildings where loads continue for long periods of time, 

shall have a rating not less than 125 per cent of the circuit loading ,a.s determined 

by Chapters E-210 and E-220. 

E-38li:~_PanelboarQ§.. in Dsmp or Wet Locationi:u. 

Panelboards in damp or wet locations shall be installed in conformity to 

E-373 .02. 

E:aefu.1$.-! ~Q.QlQtlV~~ 

Panelboard3 i:ohall be mounted in cabinets or cutout boxes. 

E.,::1[~1: .• JSL!,_E~latl VA A.r1~anITeJ"<.8l1j; of Swi tche.s.:..~nd Fnsfil). 

~s..nE1lbv<>.rds hs.ving sw.i.fohes on the lo.ad side of any type of fuses shall not 

be installad except for use ari service equipment as provided in E-2,30.094· 

C. Constru.ctj.011 Specifioa.tions 

The pane~.s of switchboards shall be made of moiature-resistant, noncombustible 

ma.te:dal. 

Bus-bars may be of bare metal provided they are rigidly mounted. 

E;.:J.81~ 22.:.._..f;ro~on of .Instrument C j_rcu;!. t.s_. 

Instruments, pilot lights, :r:otential transformers, and other switchboard 

devices with :r:otential coils, except where the operation of the overcurrent device 

might introduce a hazard in the operation of devices, shall be supplied by a cir­

cuit that is protected by standard overcurrent devices of a rating not greater than 



-245-

15 amperes, eY.cept that for ratings of 2 amperes or less special types of enclosed 

fuses may be used • 

. '..) 

Switches, fuses; and fuseholders used on panelboards shall conform to the 

requirements of Chapters E-240 and E-380 so far as they apply. 

Knife sWitches shall be so arranged that the blades, when exposed during oper-

ation, Will be dead when the switches are open. 

On switchboards or panelboards that are provided with color markings to in­

dicate the :ma.in bus-bars to which branch circuit bus-bars are connected, the colors 
"' .. 

shall conform to the color coding of E-210.05. 

Ei.:-184-26. ~cing~. 

(1) Except at switches and circuit-breakers, the distance between bare. metal . 

parts, bus-bars, etc., shall be not less than specified in the followj.ng Table: 

Table E-384.26 - Spacings Between Bare Metal Parts 
-~--~_,.... __ .....,,..,__ - - _.....___ ___ __ _.___ .. -..--- ._.._....._ ___ _.,. _____ .. .,..~-.-· 
----- --..,...__.,,.,..__,..~. ... _ .. ......_.------------.--.~·'='-------··"'~~.'*'f-·t 

Not over 125 volts • • • • • • • • • • • • • 
Not over 250 volts • • • • • • • • • • • • • 
Not over 6oo vol ts • • • • • • • • • • • • • 

. Opposite 
Polarity · 

When 
Mounted 011 

the S<...me 
Surface 

3/4 inch 
1-1/4 inch 
2 inches 

Opposite 
Polarity 

When 
Held 
Free 

in Air 
~fLive Parts 

to Ground 

1/2 inch 
3/4 inch 

1 inch 

1/2 inch 
1/2 inch 

1 inch 

ifFo'r spacing between live parts and doors of cabinets, see E-37.3.11(1). 

--
Note: It should be noted that the above distances are the minimum allowable, 

and it is recommende.d that greater distances be provided wherever the condi t:i.ons 

will permit. 

(2) At switches, enclosed fuses, etc., parts of the same polarity may be 
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placed as close together as convenience in handling will allow, unless close prox·· 

imity causes excessive heating. 

CHAPTER E-.390 

PREJ.t,ABlUOATED BU:O:,DINGS 

~..;:29..Q.!.QL.~P CQ.12.EJ. 

The intent arid purpose of the following rnles is to define approved methods 

for the wiring of prefabricated 'building sections, panels, or units designed for 

later erection or assembly as integral parts of buildings whether wired in the 

process of manufacture or at the site of erection or assembly. 

E ~ 39Q ._Q ~..:. J.li ring 11§.lll..Qfilt • 

Only wiring methods recognized in this Code shall be used. 

!::~e .. Prov~j\...mil.Y• 

Tho provisions of this Code shall apply for the type of wiring method used 

and the 'c.ype o'f: comtruction emp'.1.,oyed. 
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CHAPTER E-391 

TRAll,ERS 

The wiring in a trailer used as a permanent residence which is to be con-

nected to a regular outside distribution system shall conform to the appropriate 

rules in this Code. 
··' 

Whenever a trailer i·s :parked and its wiring system connected to the regular 

distribution system, proper fusing and grounding.shall be provided~ The acceptable 
- . . 

means of supplying this ,protection is as follows: 

(1) For each trailer an outlet and conductors shall be provided for the 

connection of the trailer wiring system •. The outlet and conductors on the regular 

distribution system shall consist of a fused switch, fused only on the ungrounded 

wire, approved. recept~cle, cable for supplying the energy; and a separate insulated 

conductor for grounding purposes. The cable and ground conductor shall be of 

approximately the same length. The ground conductor shall be attached to ground 

and ·~o the neutral wire at the outlet and provided with a means of attaching to the 

trailer frame. 

Note: Cable should be not over 20 feet in length and conductors should be 

at least No. 14 AWG. 




