NATIONAL ELECTRICAL CODE
EDITION OF 1918

CLASS “C”"—INSIDE WORK

(Including all Work for Light, Power and Heat, Protected by Service Cut-out and Switch.
For Signaling Systems see Class E.)

ALL SYSTEMS AND VOLTAGES

GENERAL

15A. Method of Grounding, When Protec-
tive Grounding is Required.

(What to ground see Nos. e, 1d, ¢, 7a, 8a,b,
11b, 12f, 15a, b, 25e, 27c, 28f, 29,
43¢, 45¢, 86b.)

a. General Provisions.

Where low potential eircuits are grounded
under the !'olm'ing rules, eircuits must be
so arranged that under normal conditions of
service there will be no appreciable passage of
current over the ground conductor.

When arresters, equipment, wire raceways,
ete., are grounded under the following rules,
ground connections must be so disposed and
underground piping systems so inter-con-
nected, that there shall, under normal condi-
tions, be no ap reciable passage of eurrent
over the ground conductor.

Direct Current Systems. Point of Attach-
ment.

b. In three-wire direct-current systems the
ground connection must be made on the
neutral and at one or more supply stations,
but not at individual services or within build-
ings served.

¢. In two-wire direct-current svstems the
ground conneetion must be at one station

only.

Alternating-Current Systems.
Attachment.

d. The ground connection for alternating
current systems must be made at the huilding
service or near the transformer (or trans-
formers) either by direct ground connection,
through water piping system or artificial
ground, or by the use of a system ground wire
to which are connected fj';e grounded con-
ductors of many secondary mains and which
itself is effectually grounded at intervals
that will fulfill, for any secondary utilizing
the system ground wire, the resistance and
current-carrying requirements for Ground
Conductors section & and Ground Connection
section {.

Where the secondaries of transformers are
supplying a common set of mains, fuses if

Point of

RULES

installed must be installed only at such points
as will not cause the loss of the ground con-
nections after any fuses in the transformer
ecircuits or mains have been blown.

Multiple grounds are preferable in most
cases, but grounds, other than the single
ground connection at the building service,
must not be made to alternating current
secondaries within the building served.

e. In single phase, three-wire systems, the
ground must be on the neutral conductor.

f. In single phase, two-wire systems, the
ground may be on either of the conductors.

g. In two-wire single , and in two or
three phase systems, tlie und must be
connected atb that point of If:,) system which
brings about, the lowest voltage from ground
of u:glmrdad current-carrying parts of con-
nected deviees and also permits of most con-
venient grounding. Where any of a
two or three phase system is for light-
ing, that phase ﬂhoulrf be grounded and at the
neutral conductor, if one is used.

Lightning Arresters and Ground De-
tectors.

h. For lightning arresters and ground de-
tectors, the ground connection must he at
such a point that its ground conductor is as
short and straight as practicable.

Equipment and Wire Raceways.

i. For generators, motors, transformers,
condunit, armored cable, metal raceways, ete.,
the point at which the ground conduetor is
attached must, if practicable, be readily
aceessible,

For conduit, armored cable or metal race-
ways the ground conductor must be as near
as practicable to the point where the con-
duetors in the conduit system concerned re-
ceive their supply.

When the service conduit is grounded, its
ground conductor must be run direct from it
to the ground connection. The interior con-
duit, armored cable or metal racewavs, if
well bonded to serviee conduit, grounded as
provided in this rule, need no additional
ground connection,




Ground Conductors.

J. In all eases, the ground conductor must

of copper or of other metal which will not

e excessively under the existing condi-

tions, and if practicable must be without
joint or splice.

The insulation and installation of the
ground conductor for circuitz must comply
with all the requirements of the Code for
wires of the voltage of the circuit to which
the ground conductor is attached and must
have after January 1, 1019, an identifying
covering. In all cases the ground eonductor
must be pro against mechanical in-
jury. Protection for lightning arrester
ground eonductors must be of non-magnetie
materinl unless the ground conductor is elee-
trically connected to both ends of the pro-
tective device. In no case shall an auto-
matic cut-out be inserted in a ground con-
ductor or connection, except in ground
conductors for equipment where its operation
will diseconnect all leads connected to the
equipment from the circuit conductors.

k. The ground conductor or conductors for

circuits must, in general, have combined
current eapacity sufficient to insure the con-
tinuity and continued effectiveness of the
ground connection under conditions of excess
current caused by aceidental grounding
of any normally ungrounded conductor of the
eircuit.
The ground conductor for a three-wire
direct-current system must have n combined
current eapacity not smaller than the neutral
wire to which it is attached.

The ground conductor for alternating cur-
rent systems must not be smaller than No. 6
copper wire, nor smaller than one-fifth the
current capacity of the wire to which it is
attached, except that it need not be larger
than No. 0 copper wire, =

Ligh tmnt arrester  gro connections
must not made to the same artificial
ground (driven pipes or buried plates) as
circuits or equipment, but must be well
spaced and when practicable kept at least 20
feet from other artificial grounds.

1. For lightning arresters, the ground con-
ductor must have o current capacity sufficient
to insure the continuity and continued
effectiveness of the ground connection under
conditions of excess current caused by or
following discharge of arrester.

No individual ground conductor shall have
a smaller current capacity than No, 6 B. & S.

copper wire, :

m. For the frames of electrical equipment
the current capacity of the ground conductor
must not be less than that provided by copper
wire of the size indicated in the following

e.

With portable equipment protected by
fuses not greater than 15 amperes, No. 14
ground wire may be used.

ity of nearest cut-out
(]‘Ifm the equipment, ground eonductor,

0 to 100 amperes  No. 10 B, & 8. gage
101 to 200 * No. 6B. &8 ¢
201 to 500 % No. 4B. &8
501 amperesand above No. 2 B, & 8.

Required size of

The grounded circuit wires must not be
used as ground wire for equipment, ete., and
ground conductors from equipment, ete.,
must not be connected to grounded circuit
wires.

n. If an armored ecable system, a conduit
system or a metal raceway system, consist
of several te sections, the sections must
be hjtll'e(:id to e:t:lch other, andbe!.he synte;n
grounded, or each section may be separately
grounded

The armor of conduits, eables, metal race-
ways and gas Sipes must either be securely
fastened in outlet boxes, junction boxes and
cabinets, so as to scoure good electrical con-
nection, or the separate sections, hoxes and
cabinets must be separately grounded.

Where short sections of conduit (or pipe of
equivalent strength) are used for the protee-
tion of exposed wiring on sile walls and such
conduit or pipe and wiring is installed as
required in No. 26e, the conduit or pipe need
not be grounded,

Ground wires must be of copper or other
metal which will not corrode excessively
under the existing conditions. They must be
at least equivalent to No, 10 B. & S. gage
copper (where largest wire contained is nof
greater than No. 0 B. & S. gage) and need
not be greater than No. 4 B, & 8. gage
(where the largest wire contained is greater
than No. 0 B, & H.nﬁage) and for service
conduit the ground sh not be less than No. 6
B. & S, gage copper.

The grounded cireuit wires must not be
used as ground wire for conduits, ecables,
metal raceways and ground conductors from
conduits, cables and metal racewnys must not
be conneeted to ground eireuit wires.

Ii conduit, couplings or fittings having
protective coating of non-conducting mate-
rial, such as enamel, are used, such coating
must be thoroughly removed from threads of
both couplings and conduit and such sur-
faces or fittings where the conduit or ground
clamp is secured, in order to obtain the re-
quisite good connection. Grounded pipes must
be clean of rust, seale, ete., at the place of
attachment of ground clamp.

Ground Connection.

a. The ground connection must be perma-
nent and effective and be made as indicated
below, but always to water piping system if
avai 5

The protective grounding of electiical cir-
cuits and equipment to water piging systems,
in accordance with these rules, should always
be permitted, sinee such grounding offers t
most efficient protection to life and property
and is not irll#'suriolm to the piping systems,

For circuits, equipment and arresters at
supply stations, connections must be made to
all available aetive, continuous, metallic
underground water piping systems between
which no appreciable difference of potential
normally exists and to one such system if
appreciable differences of potential do exist

ween them. At other places connection
must be made to at least one such system if
available. Gas piping must be avoided




wherever practicable except as permitted in
las‘t'.‘ of sec:iian tqal I:;g:lowy_

 here un und metallic piping systems
are not a\-aﬂabic, other methods :ﬁﬁch will
secure the desired permanence and con-
ductance may be permitted.

p- Protective ground connections for other
than eleetrie railway lightning arresters must
not be made to railway negative return eir-
cuits when other effective means of grounding
are available.

q. Ground connections to metallic piping
systems must be made on the street side of
water meters, but connections may be made
immediately inside building walls to secure
accessibility for inspection and test. When
water meters are located outside buildings or
in conerete pits within buildings where piping
connections are imbedded in conerete I’E)Ior-
ing, the ground connection may be made on
the building side of the meters, if they are
suitably shunted.

When the making of a ground to a piping

system outside meier or other device woul
involve a long run, connection for equipment
or wire runways may be made to the water
piping system at a point near the part to be
protected, provided there are no imsulating
oints in the pipe to prevent a good ground.
in such eases care should be taken to elee-
trically connect all parts of the piping system
lisble to create a hazard and to shunt the
pipe system where necessary around meters,
efe., in order to keep the connection with the
underground piping system continuous,

Gas piping systems within buildings should
not be used for purposes of this rule, except
where water piping systems are not available
and then only for grounding of equi t,
metal raceways, ete., also excepting that gas
piping need not be insulated from otherwise
well-grounded electrical fixtures and where
the making of another ground eonnection for
a fixture would involve a long run and the
fixture is therefore, of course, not within
reach of plumbing or plumbing fixtures, the
gas Eipin may for small fixtures be utilized
us the sole ground connection. Where gas
piping is so used it must be bonded to the
water piping systems within the building at
their points of enfrance.

r. The ground connections to metallic pi
ing systems must be made by means of an
approved clamp which is bolted around the
pipe after all rust and scale have been re-
moved, or by means of a brass plug tightly
screwed into pipe or fitting, or by other
equivalent means.

'he ground wire must be attached to the
clamp or to the plug by means of solder or by
an approved solderless connector.

The point of connection should preferably
be in plain sight and as readily accessible as
possible.

s, Artificial grounds should be located
where practicable below permanent moisture
level. Each ground must present not less
than 4 square feet surface to exterior soil.
Areas where ground water level is elose to the
suriace should be used when available.

Where ground plates are used they should

be at least No. 16 Stubbs gage copper; when
driven pipes are used they shoul of gal-
vanized iron and not smaller than one inch
internal diameter; and when cast iron plates
are used they should be at least one-quarter
inch in thickness.

{. The combined resistances of the ground
wires and connections of any grounded eir-
cuit, equipment, or lightning arrester
not exceed 3 ohms for water pipe connec-
tions nor 25 ohms for artificial grounds where
these must be used. Where, because of dry or
other high resistance soils it is impracticable
to obtain artificial ground resistance as low as
25 ohms, two sucEr grounds 6 feet apart if
practicable must be installed, and no require-
ment will be made as to resistance.

16. Wires.
(See also Nos. 17, 18, 20, 26, 37, 44, 47 and 48.
For construction rules see Nos. 49 to 57.)

a. Must not be of smaller size than No. 14
B. & S. gage, except as allowed for fixture
work and pendant cord.

b. Conductors of size No. 8 B. & 8.
or over used in connection with solid k
must be securely tied thereto, If wires are
used for tying they must have an insulation
g{ the same type as the conductors they con-

ne.

Knobs or cleats which are arranged to grip
the wire, must be fastened by either serews or

If nails are used, they must be long
enough to penetrate the woodwork not less
than one-half the length of the knob and fully

the thickness of the cleat, and must be pro-
vided with washers which will prevent, under
rfamnable usage, injury to the knobs or
cleats.

¢. Must be so spliced or joined as to be
both mechanically and electrically secure
without solder. The joints must then be
soldered unless made with some form of
approved splicing device, and covered with
an insulation equal to that on the conduetors.

Stranded wires (exc:emuin flexible cords)
must be soldered before being fastened under
clamps or bindi serews, and whether
stranded or solid, when t have a conduc-
tivity greater than that of No. 8 B. & S, gage
they must be soldered into lugs for all ter-
minal connections, except where an_approved
solderless terminal connector is used.

d. Must be separated from contact with
walls, floors, timbers or partitions through
which they may pass by non-combustible,
non-absorptive, insulating tubes, such as
glass or porcelain, except at outlets where
oved flexible tubing is required.

ushings must be l(ﬁl(;f enough to bush the
entire length of the hole in one continuous
piece, or else the hole must first be bushed by
a continuous waterproof tube. This tube
may be a conductor, such as iron pipe, but in
that ease an insulating bushing must be’
pushed into each end of it, extending far
enough to keep the wire absolutely out of
contact with the pipe. -

e. Where not enclosed in approved conduit,
raceways and armored cable, and where liable
to come in contact with gas, water, or other
metallic piping or other conducting material,




must be separated therefrom by some con-
tinuous and fixed non-conductor
creating a permanent separation. Must not
come nearer than two (2) inches to any other
electric lighting, power or si wire. not
enclosed as above, without being permanently
separated thereflrom by some continuous and
firmly fixed non-conductor. The non-con-
ductor used as a separator must be in ad-
dition to the regular insulation on the wires.
Where tubes are used, they must be securely
fastened at the ends to prevent them from
moving along the wire.

g e o e
sary, permission.

I Mustbesornmdinwetplnceﬂthatnn
air space will be left between conductors and
pipes in crossing, and the former must be run
in such a way that they eannot come in con-
tact with the pipe accidentally. Wires should
be run over, rather under, pipes upon
which moisture is likely to gather or which, by
leaking, might cause trouble on a circuit.

g. The installation of eleetrical conduetors
in raceways, or on insulators, in elevator
shafts will not be spproved, but conduciors
may be installed in such shafts if encased in
approved metal conduits, or armored eables.

. In three-wire (not three-phase) systems,
the nentral must be of sufficient eapacity to
carry the maximum current to which it may
be subjected.

17. Underground Conductors.

a. Mugst be protected against moisture and
mechanieal injury where brought into a
building, and all eombustible material must
be kept from the immediate vicinity.

b. Must not be =o arranged as to shunt the
eurrent through a building around any catch-

box.

¢. Where underground serviee enters build-
ing through tubes, the tubes shall be tightly
c[os:lxl at outlets with a.sphal?um or other n:}l}:
conductor, to prevent gases from entering
building through such channels.

d. No u service from a subway
to a building, and no service from a private
renerating plant, shall supply more than one

uilding, except by special permission, unless
the conduectors are pro m;lﬁ protected by fuses
and are earried outside all the buildings but
the one served. uetors in conduit or
duet under two inches of concrete under a
building, or buried back of two inches of con-
erete or brick within a wall, are considered as
lying outside of the building. These re-
quirements do not ap(!ll]l' to factory yards and
factory buildings under single occupancy or
management.

18. Table of Allowable Carrying Capa-
cities of Wires.

(For construction rules see Nos. 49 lo 67.)

The following table, showing the allow-
able carrying capacity of copper wires and
eables of ninety-cight per cent conduetivity,
according to the standard adopted by t
American Institute of Eleetri Engineers,
must be followed in placing interior condue-
tors.

For insulated t}lun;i:ﬂuu:f wire the aa{;;
carrying capacity 1s eighty-four per cent
that given in the following tables for eopper
wire with the same kind of insulation.

. Table b Table B
B &5  Diameter of Area in Rubber Other
Solid Wire Girealar Insulation Insulation
¥ in Mils Mils Amperes  Amperes
18;....40:8.... 1634.... B 5
16.... D0.8.... 2088... G 10
Mo A AT 15.... 20
12.... 80.8.... 6530... 2.... 25
10....101.9.... 10,380... - 20
8:..:198:6. ..., 316,510, 3.... B0
6....162.0.... 26250... 80.... 70
6....181.9.... 33,100., 55.... 80
4....2043.... 41740, .. 70.... 90
8....220.4.... 52630... 80.... 100
2....257.6.... 66370... 90.... 135
1....289.3.... 83690.... 100.... 150
0....82. ....1005600.... 125.... 200
00....864.8....133100.... 160.... 225
000....409.6....167,800.... 175.... 205
0000. .. .460 .. 211,600, . 25.... 325
300,000 . 2156.... 400
400,000, ... 325.... 500
500,000, ... 400,... 600
700,000, ... 500 ... 760
900,000, ... 600.... 920
- 1,000,000 ... 630 ... 1,000
1,100,000, ... 690, ... 1,080
1,200,000, . 730. ... 1,150
1,300,000 . 770.... 1220
1,400,000, ... S10....1,290
1,600,000, ... 850.... 1,360
1,600,000, ... 890... . 1430
1,700,000, ... 930.... 1,490
1,800,000, ... 970.... 1,550
1,900,000. . .. 1,010, ... 1,610
2,000,000, ... 1,050, ... 1,670

1 Mil=0.001 inch.
19. Switches, Cut-outs, Circuit-breakers,

Etc.

a. On constant potential ecircuits, all ser-
vice switches and all switches controlling
circuits supplying current to motors or heat-
ing devices, and all fuses, unless otherwise
g,rovided (for exceptions as to switches see
Nos. 8¢, 24 a and ¢, 25 a and 43 ¢; for excep-
tions as to cut-outs see No. 23 a and &), must
be so arranged that the fuses will proteet and
the opening of the switeh will disconnect all of
the wires, that is, in the two-wire system the
two wires, and the three-wire system the
three wires, must be protected by the fuses
nndtcgmnnecwd by the operation of the
switch.

When installed without other automatie
overload protective devices automatie over-
load ecircuit breakers must have the poles and
trip coils so arranged as to afford complete
protection against overloads and short ecir-
cuits. In two or three-phase three-wire cir-
cuits and two-phase four-wire circuits there
must be a trip-coil in each of two phases, and
in four-wire three-phase circuits there must
be a trip-coil in each phase. If a cireuit-
breaker 15 also used in place of the switch it



must be so arranged that no one pole ean be
opened manually without disconnecting all
the wires.

The above rules do not ;]::rly to grounded
return circuits of electrie railway systems.

b. Must not be placed where exposed to
mechanieal injury or in the immediate vieinity
of easily ignitible stuff or where exposed to
inflammable gases or dust, or flyings of com-
bustible material.

Where the occupaney of the building is
such that switches, cut-outs, ete., cannot be
loeated so as not to be exposed as above, they
must be mounted in approved cut-out boxes
or eabinets, except oil switches, circuit-
breakers and similar deviees which have

apEm\_red casiusu.

‘abinets and cut-out boxes must be of
metal when used with metal conduit, armored
eable or metal raceway systems (for excep-
tions see No. 40 ¢ and 41¢).

¢. Must, when located where exposed to
muoisture, as in basements and similar places,
be mounted in approved cut-out boxes or
eabinets, and when located in wet places or
outside of buildings must be mounted in ap-
proved “weatherproof” cut-out boxes or
eabinets,

d. Time switches, sign flashers and similar
appliances must be of approved design and
enclosed in approved i
flushers mounted as described in No. 83 b.

¢. Must have the spacing within cabinets
or cut-out boxes between the walls of the
eabinet or cut-out box and current-carrying
parts of devices as specified in No. 70,

CONSTANT-CURRENT SYSTEMS
PRINCIPALLY SERIES ARC-

LIGHTING
Constant t 8y will not be allowed inside
building pt by specinl permissi

20. Wires.

(See also Nos. 16, 17, 18 and }4. For consiruc-
tion rules see Nos. 49 and 50.)

a. Must have an approved rubber insulating

b. ﬁuﬂt be arranged to enter and leave the
building through an approved double-contact
service switch, mounted in a non-combustible
case, kept free from moisture, and easy of
access to police or firemen,

Switches must close the main cireuit and
disconneet the branch wires when turned
“off"; must be so constructed that they
shall be automatic in action, not stopping
between points when started, and must pre-
vent an are between the points under all cir-
cumstances. They must indicate whether the
current be “on" or “off.”

¢. Must always be in plain sight, and never
encased, except when required by thi

partment.

_ d. Must be supported on glass or poreelain
insulators, which separate the wire at least
one inch from the surface wired over and
must be kept rigidly at least eight inches from
each other, except within the structure of

inets, except sign

lamps, on hanger-boards or in eut-out boxes,
or like places, where a less distance is neces-

Sary.

¢. Must, on side walls, be protected from
mechanical injury by a substantial boxing,
retaining an air space of one inch around the
conduetors, closed at the top (the wires pass-
ing through bushed holes), and extending not
less than seven feet from the floor. When
erossing floor timbers in cellars or in rooms
where they might be exposed tfo injury,
wires must be attached by their insulating
supports to the under side of a wooden strip
not less than one-half an inch in thickness,
Instead of the running-boards, guard strim
on each side of and close to the wires will

These strips to be not less than seven-
eighths of an inch in thickness and at least as
high as the insulators.

21. Series Arc Lamps.

a. Must be carefully isolated from inflam-
mable material.

b. Must be provided at all times with a
glass globe surrounding the are, and securely
fastened upon a closed base. Broken or
eracked gl must not be used.

e. Must be provided with a wire netting
{having a mesh not exceeding one and one-
fourth inches) around the globe and an ap-

spark arrester, when readily inflam-
mable material is in the vicinity of the lamps,
to prevent escape of sparks or carbon or
melted eopper.

Outside are lamps must be nded at
least eight feet above sidewalks. Inside are
lamps must be placed out of reach or suitably
protected.

Are lamps, wl:ien used oiin plalces where the
are exposed to flyings of easily inflammab
material, must {n.ve the (:ugons enclosed
completely in a tight globe in such manner as
to avoid the necessity for spark arresters.

“Enclosed are"” lamps, having tight inner
globes, may be used, and the requirements of
Seetions b and ¢ above would, of course, not
apply to them.

d. Where is are not used,
Iamps must be hung from insulating supports
other than their conductors.

e. Lamps when arranged to be raised and
lowered either for carboning or other pur-
poses, shall be connected up with stranded
conductors from the last point of support to
the lamp, when such conductor is larger than
No. 14 B. & S. gauge.

22. Incandescent Lamps in Series Cir
cuits.

a. Must have the conductors installed as
required in No. 20, and each lamp must be
provided with an automatie cut-out.

b. Must have each l.n.n;P s.u!gcndml from a
hanger-board by means of rigid tube.

¢. No electro-magnetic device for switches
and no multiple-series or series-multiple
system of lighting will be approved.

d. Must not under any circumstances be
attached to gas fixtures.




CONSTANT-POTENTIAL SYSTEMS.
GENERAL RULES—ALL VOLTAGES.

23. Automatic Cut-outs (Fuses and Cir-
cuit-breakers).

(See also No. 19. For construction rules see
Nos. 66 and 67.)

a. Must be placed in all undergrounded
service wires, either overhead or underground,
in the nearest accessible place to the point
where they enter the builcEn and inside the
walls, and arranged to cut off the entire cur-
rent from the building. Departure from this
rule may be authorized only under special
permission in writing.

Where service switch, service fuses and
meter are combined in an approved self-
contained deviee or compact combination of
such devices having no exposed wiring or live
parts and no parts unprotected by fuses,
except pofential coils of the meter, such
potential coils may be connected on the sup-
plinsir.le of the service fuses.

risks having private plants, the yard
wires running from building to building are
not considered as service wires, so that eut-
outs would not be required where the wires
enter buildings, provided that the next fuse
back is small enough to properly protect the
wires inside the building in question.

b. Must be placed at every point where a
change is made in the size of wire [unless the
cut-out in the larger wire will proteet the
smaller (see No. 18) .

Must not be placed in any permanentl
grounded wire, except as called for in Seetion ({

¢. Must be in plain sight, or enclosed in an
approved eabinet, and readily accessible.

hey must not be plaeed in the canopies or
shells of fixtures,
ink fuses may be used only when mounted
on approved bases which, except on switch-
boards must be mounted in approved cut-out
boxes or eabinets. A space of at least two
inches must be pmvi:le«ll between the open-
link fuses and metal, or metal lined walls or
metal, metal lined=or glass paneled doors of
eabinet or eut-out boxes.

d. Must be so placed that no set of small
motors, small heating devices or incandescent
lamps, whether grouped on one fixture or on
several fixtures or pendants (nor more than
16 medium size or 25 candelabra size sockets
or lamp receptacles) requiring more than 660
watts, will be dependent upon one eut-out.

By special permission, in cases where wiring
equal in size and insulation to No. 14 B, & 8.
gage approved rubber-covered wire is earried
direct into keyless sockets or receptacles, and
where the loeation of sockets and receptacles is
such as to render unlikely the atmcgmeut of
flexible cords thereto, the eireuits may be so
arranged that not more than 1,320 watts (or
thirty-two sockets or receptacles) will be de-
pendent upon the final cut-out.

Except for signs and outline lighting,
receptacles for attachment plugs, sockets and
lamp reeeptacles will be considered as re-
quiring not less than 40 watts each, if of the
medium size, or 25 watts each if of the cande-
labra size,

All branches or taps from any three-wire
system which are directly connected to lamp
sockets or other translating devices must be
run as two-wire circuits. All wires of all
branch or tap circuits which are direetly
connected to lamp sockets or other translating
devices must be protected by proper fuses.

The fuses in the branch cut-outs protecting
circuits of 660 watts or less shall not have a
rated capacity greater than that given in the
following tabf:a —

125 volts orless............ 10 amperes

126 to 260 volts............ 6 amperes

When 1,320 watts are dependent upon one
fusible cut-out, as is allowedpien theatre wiring,
outline lighting, signs and large chandeliers,
the fuses may be in accordance with the
following table:—

125 volts or less. ... .. .. 20 amperes

126 to 250 volts........ 10 amperes

Fused rosettes may be used only for open
work in large mills. Approved link fused
rosettes may be used at a voltage of not over
125 and approved enclosed fused rosettes at a
voltage of not over 250, the fuse in the rosettes
not to exceed 3 amperes, and a fuse of over 25
amperes must not be used in the branch ecir-
cuit.

e. The rated eapacity of fuses must not ex-
ceed the allowable carrving eapacity of the
wire as given in No. 18, Circuit breakers must
not be set more than 30 per eent above allow-
able carrying capacity of the wire, unless a
fusible cut-out is also installed on the circuit.
Where a rubber-covered conductor carries the
current of only one A. C. motor of a type re-
quiring large starting current, it may be
Emtected by a fuse or an automatic ecireuit

reaker without time limit device, rated in
accordance with Table B of No. 18. The
rated continuous current capacity of a time
limit eircuit breaker protecting a motor of
the above type need not be greater than 110
per cent of the motor current rating, provided
the time limit device is capable of preventing
the breaker opening during the starting period.

In the great majority of cases where A. C. motors of
the above type are started by means of auto-starters
the current-earrying capacity of wires meeting the rule
will not exceed the following percentages of the fuill
load currents of the motors:—

Rated Full Load Current Percentage
0-30 amperes 250
Above 30 amperes 200

For the protection of wires having safe
carrying capacities exceeding the rated
capacity of the largest approved enclosed type
fuses, approved enclosed fuses arranged in
multiple may be used, provided as few fuses
a8 possible are used and the fuses are of
equal ecapacity and provided the cut-out
terminals are mounted on a single continuous
pair of substantial bus bars. The total
capacity of the fuses should not exceed the
m}]:c earryin% capacity of the wires. This
does not apply to motor circuits.

Fixture wire or flexible cord of No. 18 B. &
8. ﬁe will be considered as properly pro-
tected by 10 ampere fuses.

f. Each conductor of mator circuits, except
on main switchboard or when otherwise su



ject to competent supervision, must be pro-
tected by an approved fuse, whether auto-
matic overload circuit breakers are installed
or not. Single phase motors may have one
side protected by an approved automatic
overload cireuit breaker only, if the other side
is protected by an approved fuse.

Circuit breakers will be approved for
cireuits having a maximum capacity greater
than that for which approved enclosed fuses
are rated.

24, Switches.
(See No. 18. For consiruction of Swilches see

0. i

a. Must be placed on all service wires
either overhead or underground in the nearest
readily aceessible place to the point where the
wires enter the building,

Service switches must be arranged to cut
off the entire current from all eircuits and
devices including meters except as provided
in the fallowinr: Where service fuses and
meter are combined in an approved single
seli-contained unit device having no exposed
wiring or live }nu-h; and no parts not pro-
tected by the fuses, the switch may be so
arranged or installed that it will not discon-
nect the meter from the supply line provided
it does disconnect all lines of the supplied
house circuits.

Service switches must indicate plainly
whether they are open or closed.

Departure from the provisions of the above
rule may be authorized only under special
permission in writing,

In risks having private plants the yard
wires running from building to building are
not considered as service wires, so that
switches would not be required in each build-
ing if there are other switches conveniently
located on the mains or if the generators are
near at hand.

With 3-wire direct-current or single-phase
systems with grounded neutral, the service
switch may be so designed as to permit either
outside wire to be opened independently of
the other, but the design must be such that
the neutral cannot be opened without open-
ing both outside wires.

h. Must always be placed in dry, accessible
places, and be grouped as far as possible.
(See No. 19 ¢) Single-throw knife switches
must be so placed that gravity will not tend
to close them. Double-throw knife switches
may be mounted so that the throw will be
either vertical or horizontal as preferred, but
if the throw be vertieal a locking device must
be provided, so constructed as to insure the
blades remaining in the open position when so
set.

When practicable switches must be so
wired that blades will be “dead” when
switeh is open.

Ip to 250 va irty nmperes, approved indi-
ml'ta'ofq Tnﬁ:) a‘;iltt:h:nndnm ltmt.od in aprel‘mmlu'dt:o
knife switches on lighting eircuits,

c. Single-pole switches must never be
used as service switches, except as permitted
in Section a, nor for the control of outdoor
signs or circuits located in damp places, nor
placed in the neutral wire of a threc-wire

system, except in the two-wire branch or tap
circuit supplying not more than 660 watts.

This, of course, does not apply to the
grounded eircuits of Street Railway systems.

Three-way switches are considered as
single pole switches.

d. Where flush switches or receptacles are
used, whether with econduit systems or not,
they must be enclosed in an ap d box
construected of iron or eteel, in addition to the
poreelain enclosure of the switch or receptacle.

At floor outlets, attachment plugs and
receptacles must be enclosed in approved floor
outlet boxes especially designed EJI‘ this pur-
pose. Departure from this rule may be
nuthorizeci) only under special permission in
writing in cases where attachment plugs and
receptacles are not subject to mechanical
injury and the presence of moisture is not
probable.

e. Must be ﬁuljporu'.d at outlets when pos-
sible by 74-inch blocks fastened hetween
studs flush with back of lath except when
approved fittings or outlet boxes which will
give proper support are used. When this
cannot be done base blocks not less than
34-inch in thickness securely serewed to the
lathing must be provided.

f. Sub-bases of mnon-combustible, non-
absorptive, insulating material, which will
separate the wires at least one-half inch from
the surface wired over, must be installed
under all snap switches used in exposed knob
and cleat work. Sub-bases must also be used
in molding work, but they may be made of
hardwood or they may be omitted if the
switch is approved for mounting direetly on
the molding,

25. Heating Devices.

a. Each heater of more than six (6) am-
[:erea or 660 watts capacitl-’v must be protected
a cut-out. Heaters of six () amperes or
watts eapacity, or less, may be grouped
under the protection of a single set of fuses,
provided tge rated capacity of the fuses does
not exceed ten (10) amperes, or may be con-
nected individually to lighting ecircuits when
the normal load in use on the eircuit-at any
time will not exceed 660 watts. Subdivided
F;;:;::iits of a heater need not be separately

Each heater of more than six (6) amperes
or 660 watts capacity and each group of
heaters not exceeding six (6) amperes or 660
watts capacity must be controlled by a switch

lainly indicating whether “on” or “off,”
ocated within sight of the heater arranged to
cut off all current from the heater. Where the
capacity of the heater does not exceed fifteen
(15) amperes or 1,650 watts, an approved
plug connector may be employed in Ecu of a
switch. Switches controlling subdivided eir-
cuits of a heater are not considered to take
the place of the main switch called for by this

ragraph.
The s?ngle pole switches on the individual
units of electric ranﬁea, ete., are not to be con-
sidered as taking the place of the switch re-
quired by this rule.
b. Flexible conductors for smoothing irons
anid sadirons, and for all devices requiring



over 250 watts, must have an approved in-
sulation and covering complying with the
requirements of No. 51i.

¢. With portable heating devices, approved
plug connectors must be used, so
that the plug may be pulled out to open the
gircuit without leaving any live parts so ex-
posed as to render likely accidental contact
therewith. The connector may be located
at either end of the flexible conductor or in-
serted in the conductor itself,

d. Smoothing irons, sadirons and other
heating devices that are intended to be ap-
plied to combustible articles, must be provided
with a stands.

It is strongly recommensded that each such heati
device or group of deviees bo used with appro
signal or with an approved protective deviee.

e. Stationary heaters, such as radistors,
ranges, plate warmers, eto., must be so located
as to furnish ample protection between the
deviee and ing combustible material.

The metal frnme of such stationary heaters,
ete., should preferably be Tmmded and if
Eﬂund@d must be as pro\ru ul in No. 15A,

'hen grounding is impracticabl m
mission, in writing, g“be pwm, inw
case the frame must permanently and
effectively insulated.

f. Must each be viiled with a name-
plnt.e, giving the er's name and the nor-

capacity in volts and amperes, or in
mlta and watts.

LOW-POTENTIAL SYSTEMS.
5350 Vours on Luess,

Any circuit altached to any transforming de-
vice, machine, or combination of machines,
which develops a difference of potential be-
tween any bwo wires or belween any wire and
the ground of not over 550 volts, shall be
considered as a low- circuil, and ax
coming wunder this The primary cir-
cuil not lo exceed a mlwt 3,500 volls,
unless the prlmam mrcs are installed in
accordance with irements as given
::uho 13, or are mm:gmuml. wa 550

maolor equipments a margin of ten
cend above 550 volt timit will be aaﬂwof:r:
the generalor or transformer.

26. Wires.

GENERAL RULES
(See also Now. 16, 17, 18, 20 and 27. For con-
struction rules see Nos. j0 lo 57.)

a. (After Jan. 1, 1919.) The neutral con-
ductor on all three-wire eircuits and one con-
ductor on all two-wire circuits must have an
identifying insulating covering, readily dis-
l.l.ng!nilngltfmmot erwires, wire must
be run without lrnnspodmm throughout the
entire installation and y connected at
all fittings to properly i
in order to preserve its onntmmty

When one of the cireuit wires is to be
grounded, the ground connection must be
made to this identified wire and as pre-
lcrlhed in Nos. 15 and 15A.

b. When entering eabinets, cut-out boxes
arjnncuun boxes, except where they are in
conduit, armored cable or metal raceways,
they must be protected by non-combustible,

non-absorptive insulating bushings, which fit
tightly the holes in the box or cabinet and are
well secured in place. The wires shuuld
completely fill cElm holes in the bnsh.l
as to kmp out dust, tape bu.nﬁ
up the w
nnba.nd tubework orforopenwork in dry
plu;z upmnd flexible tubing will be ac-
of bushings, providing it ex-
tendn from the last porcelain support into a
wooden eabinet, or is secured to a metal
cabinet, eut-out box, junetion or switeh-box
by an approved fitting.
¢. Must not be laid in plaster, cement or
similar finish, and must never be fastened
with staples.
Must not be fished for mLmt distance,
nnd unlim places whero t tor can
i mtff that the rules have been
wi
d. Twin wires must never be used, except
in conduits, or where flexible cond conductors are

necessary.

e. Must, where exposed to mechanical in-
jury, be suitably protected. When crossing
mmhti.mbmbn 4t lars or rooms whmtbeybe

t e to inj wires must
installed in @ conduit or armored

£E5:

nmnd not less than three inches in widmt,
W strips are uﬂoephhle these m
not be less than seven-eighthsinech in thickness

and at least as high as the insulators and
must be placed on each side of and close to the

Protection on side walls must extend nof
less than seven feot from the floor and must

consist of substantial retaining an

air space of one inch around conductors,

closed at the top (the wires passing through

baﬂndhdu)orapmvdmehlmmlmtnr
% of equivalent strength.

‘hen metal conduit or pipe is used, the
insulation of each wire must be m.n.fon:«i by
appmmd flexible tubing e

insulator next below the pipe to the one next
ahove it, unless the conduit is installed
SR e e
eup wire is appro or

Tﬁatwoormorem’t:mo!ammutmcb
wﬂ.b its Smnblo tubing (when requm:d],

carrying alternating current must, or if direct
current uwy,beplnmdm

a.

Diosd Wit m:'p-pe
IhI: “of the p i benuu—

proper ll the
Wilh lhh axeeption, Imumm. iron I.n wmd—-
ernd ity use is

preforable to the wooden bos
stro | |
"""a"ﬁ?‘-...é.*&.?.f"’" nd;'fﬂuiurmwu-
f. When run in unfinished attics, or rnof
spaces, will be considered as concealed, and
when run wmmei;:n m to water tanks
or pipes, ¢onsi as exposed to
molj:tum. In unfinished atties, orroofspnces,
wires to be considered as to mechan.
ical injury, and must nolberunouknohuon
upparadgno( f;:“ except that in inaccessible
wires sre run across joists,
thcy may be su

on knobs on the
upper edge of Joist,



SPECIAL RULES
For Open Work,

I'n dry places.

. Must have an approved rubber (T
Legter R. for wires anF;aller than No.(ﬁ d
& S. gage and Type Letter R. D. for wires
No. 6 and lnrgar}halow-bunﬁng weatherproof

(T Letter 8. B. g, or slow-burning in-
sulation (Type Letter S. B.)
h. Must [:

rigidly supported on non-
eombustible, non-u.gmrpm insulators,
which will separate the wires from each other
and from the surface wired over in accordance
with the following table:

Valtage Distance from  Distanee between
Burinee Wires,
0 to 300 14 inch 214 inch
301 to 550 1 inch 4 inch

Rigid supporting requires under ordinary
conditions, where wiring along flat surfaces,
supports at least every four and one-half feet.
If the wires are liasble to be disturbed, the
distance between supports must be short-
ened. In buildings of mill construction,
mains of not less than No. 8 B. & 5. gage,
where not liable to be disturbed, may be
separated about six inches, and run from tim-
ber to timber, not breaking around, and may
be supported at each timber only.

Must not be “dead-ended” at a rosette,
socket or receptacle unless the last support is
within twelve inches of the same.

In damp places, or buildings specially subject to
moisture or to acid or other fumes lable
to injure the wires or their insulation,

_ i. Must have an approved insulating cover-

m%’or protection against water, rubber in-
sulation must be used. For protection
against corrosive vapors, either weather-
proof or rubber insulation must be used.

7. Must be rigidly supported on non-com-
bustible, non: rptive insulators, which
separate the wire at least one inch from the
surface wired over, and must be kept apart
at least two and one-half inches for voltages
up to 300, and four inches for higher voltages.

Rigid supporting requires under ordinary
conditions, where wiring over flat surfaces,
supports at least every four and one-half feet.
U&wiresmlinb to be disturbed, the
distance between supports must be shortened.
In buildings of mill construction, mains of not
less than No. 8 B. & S, , where not liable
to be di , may be separated about 6
inches, and run from timber to timber, not
breaking around, and may be supported at
each timber only. :

For Surface Wiring Raceways.
(Wooden and Metal, See No. 29. For con-

struction of Raceways see No. 60.)

k. Must have an approved rubber insulating
covering ( Letter R. for wires smaller
than No. 6 B. & 8. gage and Type Letter
R. D. for wires No. 6 and larger), and must
be in continuous lengths from outlet to out-
let, or from fitting to fitting, no joints or taps

to be made in the raceway. Where branch
taps are necessary in raceway work approved
fittings for this purpose must be used.

I. Must never be placed in either metal or
wooden raceways in damp loeations; must
never be placed in either metal or wooden
raceways in concealed locations or where the
difference of potential between any two wires
in the same system is over 300 volts. When
the electrical construction is being earried
out in metal raceways, permission will be
given to extend these raceways through walls
and itions if the raceways are in continu-
ous lengths where passing through the walls
and partitions. Not more than four No. 14
B. & 8, gage rubber covered wires, and no
single circuit of more than 1,320 watts shall
be used in metal raceways,

m. Must for alternating current systems
if in metal raceways have the two or more

wires of a eircuit installed in the same race-
way.

It is that this be done for direct current
systems , 80 that they may bo changed to alternnt.

ing systems ut any time, induction troubles prevent-
ing such g cbangn if the wires are in separate race-
ways.

For Conduit Work,
n. Must have an a rubber insulat-
ing covering, and within the conduit tubing

must be without ’xrsplicas or taps. Must be
double braided (Type Letters R. D.) for
twin, twisted pair or multiple conductor
enbles and for all single conductors of No. 6

B. & 8. and 3

Slow guming m:{mn may, however, be
used in permanently dry locations where
excessive temperatures are present, provided
special permission in writing be given im
advanece.

0. Must not be drawn in until all mechan-
ieal work on the building has been, as far as
possible, completed.
beCondm;_ttg:i's in t{:rtic;le oondéﬁt risers must

A1) within the conduit system in
a.ccorﬁ:ce with the following table:

No. 14 to 0 inclusive every 100 feet,

No. 00 to 0000 inclusive every 80 feet,

Above 0000 to 350,000 C. M. inclusive
every 60 fect.

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

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

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

The foIloml:lg methods of supporting cables
are recommended:

1. Approved clamping devices constructed
of or employing insulating wedges in-
serted in the ends of conduits.

2, Junction boxes may be inserted in the
conduit system at the required inter-
vals, in which insulating sup?onu of
approved type must be installed and
secured in a satisfactory manner so as
to withstand the weight of the con-
ductors attached thereto, the boxes to
be a?)mvidud with proper covers.

3. Cables may be supported in approved
junction boxes on two or more insulating
supports go placed that the conductors
Wiﬁbodeﬂectedatmmgieolm&lm



than 90 degrees, and carried a distance
of not less than twice the diameter of
~the cable from its wvertical position.
Cables g0 suspended may be additionally
secured to these insulators by tie wires.

Other methods may be used if specially
approved.

Conductors No. 2 B. & 8. gage, or larger,
must not be deflected where they enter or
leave the cabinet except that conductors of
No. 2 B. & S. gage to 250,000 C, M, inclusive
if brought into the cabinet, cut-out box, junc-
tion or pull box opposite to the panel lugs in
which they terminate may be deflected suffi-
ciently to permit their attachment to these
lugs provided the gutter of the cabinet is not
less than 4 inches in width.

p. Must, for alternating systems, have the
two or more wires of a circuit drawn in the
same conduit.

It is that thia be done for direct current
systems , 50 that they may be ¢ to alternat-
ing systems at any time, induction troubles preventing
such & change if the wires are ih separate conduits,

Except in the case of stage pocket and
border eircuits the same conduit must not
contain more than four two-wire, or three
three-wire circuits of the same system, except
by special permission, and must never con-
tain circuits of different systems.

For Concealed “Knob and Tube" Work.

g. Must have an approved rubber insulating
covering (Type Letter R. for wires smaller
than No. 6 B. & 8. gage and Type Letter
R. D. for wires No. 6 and larger).

r. Must be rigidly supported on non-
eombustible, non-absorptive insulators which
separate the wire at least one inch from the
surface wired over. Should preferably be
run singly on separate timbers, or studding,
and must be kept at least five inches apart.

Must be separated from contact with the
walls, floor timbers and partitions through
which they may pass by non-combustible,
non-absorptive, insulating tubes, such as
glass or porcelasin. Wires passing through
cross timbers in plastered partitions must

rotected by an additional tube extending at
east fc&ur inches above the t.imb%r. e

Rigid supporting requires, under ordinary
conditions, where wiring along flat surfaces,
supports at least every four and one-half feet.
If the wires are liable to be disturbed the
distance between supports must be shortened.

At distributing centers, meters, outlets,
switches or other places where space is
limited, and the five-inch separation cannot
be maintained, each wire must be separately
encazed in a continuous length of approved
flexible tubing.

s. When in a concealed knob and tube
system, it is impractieable o Elace the whole
of a eircuit on non-combustible sud:pnrts of
glass or poreelain, that portion of the circuit
which eannot be so supported must be in-
stalled with approved metal conduit, or a
proved Armo cable, except that if the
difference of potential between the wires is
not over 300 volts, and if the wires are not
exposed to moisture, they may be fished if
separately encased in ap flexible tub-

ing, extending in continuous lengths from
poreelain support to poreelain support, from
porcelnin support to outlet, or from outlet
to outlet.

{. When using either conduit or armored
cable in mixed concealed knob and tube work,
the requirements for conduit work or ar-
mored cable work must be complied with as
the case may be éxeept that approved fittings
having a separate bushed hole for each eon-
ductor may be used for terminating the con-
duit or armored cable where wires pass from
the conduit or eable without splice, joint or
tap.

El. Must at all outlets, except where con-
duit is used, be protected by approved flexible
tubing, extending in continuous lengths from
the last porcelain support to at least one inch
beyond the outlet. In the case of combina-
tion gas and electrie outlets the tubes on the
wires must extend at least flush with the
outlet ends of gas eaps, and if box or plate is
used, gas pipes must be securely fastened into
the outlet box or plate to secure good elee-
trical connection.

When the surface at any outlet is broken,
it must be repaired so as to leave no holes or
open spaces at such outlet.

It is ® ted that approved outlet boxes or plates
be immﬂgz ot all outlets in eoncealed *knob and
tube'" work, the wires to be protected by approved
flexible tubing, extending in conti lengths from
the last pcmt\iu support into the box.

For eoncealed work in walls and ceilings
composed of plaster on wooden joist or stud
construction, outlet boxes or plates if used,
and also cabinets or switch boxes must be so
installed that the front edge will not be more
than one-fourth inch back of the finished
surface of the plaster, and if this surface is
broken or incomplete it shall be repaired so
that it will not show any gaps or open spaces
around the edges of the outlet box or plate if
used, or of the cabinet. On wooden walls or
ceilings, outlet boxes or plates, and cabinets or
switch boxes must be so installed that the
front edge will either be flush with the finished
surface or project therefrom.

27. Armored Cables.

{See also No. 26 s. For construction of
Armored Cables see No. 54.)

a. Must be continuous from outlet to out-
let or to junction boxes or cabinets, and the
armor of the cable must properly enter and be
secured to all fittings, and the entire system
must be mechanically secured in position.

In case of service connections and main
runs, this involves running such armored
cable continuously into a main cut-out cabinet
or gutter surrounding the panel board, as the
case may be.

h. Must be equipped at every outlet with
an approved outlet on or plate, as required in
conduit work.

Outlet plates must not be used where it is
practicable to install outlet boxes.

For concealed work in walls and ceilings
composed of plaster on wooden joist or stud
construction, outlet boxes or plates and also
cut-out cabinets must be so installed that the
front edge will not be more than one-fourth




inch back of the finished surface of the plaster,
and if this surface is broken or incomplete it
shall be repaired so that it will not show any
gaps or open spaces around the edges of the
outlet box or plate or of the cut-out eabinet.
On wooden walls or ceilings, outlet boxes or
plates and cut-out eabinets must be so in-
stalled that the front edge will either be flush
with the finished surface or project there-
from. This will not apply to concealed work
in walls or ceilings com of concrete, tile
or other non-combustible material.

In buildings already econstrueted where
the conditions are such that neither outlet
box nor plate can be installed, these appli-
ances may be omitted by special permission,
provided the armored cable is firmly and
rigidly secured in place.

At exposed ends of armored cable (except
fixture outlets) where the wires pass from
armored ecable system without splice, joint
or tap an approved fitting having a separate
Lwedhm hole for each conductor must be

¢. Must have the metal armor of cables
grounded as required in No. 15A.

d. When installed in so-called fireproof
buildings in course of construction or after-
wards if exposed to moisture, or where it is
exposed to the weather, or in damp places,
such as breweries, stables, ete., the cable must
have a lead covering placed between the
outer braid of the conductors and the steel

Armor.
The lead ecovering is not to be required

when the eable is run against brick walls or
laid in ordi plaster walls unless same are
continuously p-

e. Where entering junction boxes, and at
all other outlets, ete., must be Kmvided with
approved terminal fittings which will protect
tﬁe insulation of the conductors from abra-
sion, unless such protection is afforded by the
junction or outlet boxes themselves,

f. Junction boxes must always be installed
in such & manner as to be e except as
provided in No. 26 1.

g. For alternating current systems must
have the two or more conguetors of the cir-
enit enclosed in one metal armor.

h. All bends must be so made that the
armor of the eable will not be injured. The
radius of the curve of the inner edge of any
bend not to be less than 114 inches.

28. Interior Conduits.

(See also No. 26 n to p. For construction of
Conduit see No. 58, and for construction of

Outlet, .;’ unction and Flush Switch Boxes see
‘0. 60,

a. No conduit smaller than one-half inch
electrical trade size shall be used.

b. Must be continuous from outlet to out-
let or to junction boxes or cabinets, and the
ronduit must properly enter, and be secured
to all fittings and the entire system must be
mechanically secured in position.

In case of service connections and main
runs, this involves running each conduit con-
tinuously into a main cut-out cabinet or
gutter surrounding the panel board, as the
case may be.

Departure from this rule may be authorized
in case of underground services by i
permission.

¢. Must be first installed as a complete con-
duit system, without the conductors.

d. Must be equif)pnd at every outlet with
an approved outlet box or plate. At .
ends of conduit (but not at fixture outlets)
where wires pass from the conduit system
without splice, joint or tsl), an approved fitting
having separately bu holes for each con-
ductor must be used, Departure from this
rule may be authorized by speeial permission.

Outlet plates must not be used where it is
pmrliuahII; to install outlet boxes.

For concealed work in walls and ceilings
composed of plaster on wooden joists or stud
construction, outlet boxes or plates and also
cut-out cabinets must be so installed that the
front edge will not be more than one-fourth
inch back of the finished surface of the plaster,
and if this surface is broken or incomplete
it shall be repaired so that it will not show any
gaps or open spaces around the edges of the
outlet box or plate or of the cut-out eabinet.
On wooden walls or ceilings, outlet boxes or
plates and cut-out eabinets must be so in-
stalled that the front edge will either be flush
with the finished surface or project therefrom.
This will not apply to concealed work in walls
or ceilings com of concrete, tile or other
non-combustible material.

In buildings already constructed where the
conditions are such that neither outlet box
nor plate can be installed, these iances
may be omitted, providing the uit ends
are bushed and secured.

It is suggested that outlet boxes and fittings hav-
ing conductive contings be used in order to secure
better olectrieal t at all points th b the
econduit system.

e. Metal eonduits where they ‘enter june-
tion boxes, and at all other outlets, ete., must
be provided with approved bushings or fasten-
ing plates fitted so as to protect wire from
abrasion, except when such protection is ob-
tained by the use of approved nipples, properly
fitted in boxes or devices.

J. Must have the metal of the conduit
grounded as required in No. 15A.

g. Junetion boxes must always be installed
in such a manner as to be accessible except
as provided for in No. 26 t. Such boxes are
considered to be accessible when installed in
an attie that has sufficient headroem, but
which is reached only by a portable ladder
and permanent hatch.

k. All elbows or bends must be so made
that the conduit will not be injured. The
radius of the curve of the inner m
elbow not to be less than three ol
inches. Must have not more than the
equivalent of four quarter bends from outlet
to outlet, the bends at the outlets not being
counted.




i. BIZE OF CONDUITS FOR THE INSTALLA-
TION OF WIRES AND CABLES,

NUMBER OF (JON’DII[CTORB

One | Two | Three | Four
nnd»cmr eonduet’rs conduot'm conduet'rs
m_.lx iuu inn llll >
Fins. S Siza Hixe.
| inches. inahes, inchos, inches.
i
= | Electrical | Eloctrical | Eloctrieal | Electrieal
B o Trade Trade Trade Trade
; | Sise Sian Size Size
14 14 1% 14 {
2 B £ H %
10 3 M i 1
o8| x| X
6l 13 1 1L 1}
5 H 13§ 14 1
T 1 1L 1
a3 o 1 11 11
2 b 1 11 15
M N 11 11 2
o 1 144 2 | 2
o1 | 3 2 24
S b | 3 [ B
4 2 234 1
oM | -mp)
200000 14 2 244 2
250000, 144 21¢ 2 I =3
00000, 1 ig 235 2 | 3
400000; 11§ 3 3 a4
S00000, 134 | @ 3 | 3}
00000, 115 3 114
Toooon, 2 31 aly
00000 2 3 4
000000, 2 alg 4
1006000 2 4 4
1250000, 21 4N 434
1500000, 343 i 5
1730000 3 | & 5
2000000, 3 ). b | 8

Fm' wizes not greater than Nu 10 B, & 8. gage,
than

permitted hyl.hunbun table
mholmuﬂdml.hupumﬂud pmnﬁulthe
econduit is not longer than 30 feet, and
than the equivalent of two urmrhmhfrum uutlet
the bends at the outlets not eounted.

;

3CONDUCTOR CONVERTIBLE SYSTEM.

Size of Conductors | Size Conduit,
in one Conduit Inches
2-conductors | 1 {uctor | Elsetrieal
Siee B. & S, Size B, &S. | Trade Size
14 10 3
12 8 Si
10 G | 1
3 4 | 1
6 3 11
L3
3 00 115
2 000 14
1 0000 , 2
0 | 250000 2
0w | 360000 | 214
000 400000 2%
0000 BH0000 3
250000 600000 3
300000 K00000 3
400000 1000000 34
GOO000 1250000 1
BOO0O0 1500000 1
TO0000 1760000 414
B00000 2000000 415

SINGLE-CONDUCTOR COMBINATION,

Nore—Where special permission has been given i
aovordanece with Nrgln p the following table t.a‘uitpply .
No. of Bise Conduit, in.
Wirces Eleetrical Trade
1D No. MR sobd. - - 1
18 No. 14 RC. a0l . csiuoeisnins 1

24 No. 14 RC. solid. .............. 1}
—ll] No. ARG eolid, ...\ covives-- 2

74 No. 14 RC. solid. ............. 214
90 No. 14RC.solid. ........00une 3

29. Metal Raceways for Surface Wiring.

(See also No. 26 k lo m. For construction of
ys see No. 60.)

Metal raceways may be used for ex-
pnsed work only.

. Must be continuous from outlet to out-

le!.. to junetion boxes, or approved fittings

especially for use with metal race-

wmm and must at all outlets be provided with

a proved terminal fittings which will protect

e insulation of conductors from abrasion,
unlesa such protection is nﬂ'orded by the
construction of the boxes or fittings.

c. Such raceway where passing through a
floor must be carried through an iron pipe
extending from the ceiling below to a point
five feet above the floor which will serve as
an additional mechanical protection and
exclude the presence of moisture often preva-
lent in such locations.

rmny ltsell' is adequste is ruling may be
roc‘mre the protecting piping from
below to a point at least three

mches abmre tillw flooring.
such raceways pass through a

tion the iron for

Bees tos my’é?om S
way passed directly through, providing the
partition is dry and the raceway is in a con-
tinuous length with no joint or coupling with-

mthe']ﬁrt

hea.ds of serews or bolts placed
mttlgln the raceway must be flush with the
me

e. Must have the metal of raceways
grounded as required in No. 15A.

J. Must be installed so that for alternating
systems the two or more wires of a circuit
mllbemthemametalraoawsy

Itis !lutt beﬁng!wtﬁrwt eurrent

I‘Iﬂ L]
syste heyw changed to

30. Fixtures.

(For construction of Fixture Wires see No. 52.
For construction of Fixtures see No. 77.
For Gas-Filled Lamps see No. 35.)

a. Must, except in the cases mentioned in
items 14 inclusive below, be insulated from
their supports by approvad insulating joints
placed as close as possible to the ceilings or

Where insulating joints are required, fixture
mmmofmtdmmbethnmu;hlvmd
permanently insulated from metal walls or
eellmqa or fro mdpm walls or ceilings on

from outlet boxes. Canopy



insulators must be securely fastened in place
80 as to separate the canopies thoroughly and
sermanently from the surface and outlet
Imxes from which they are designed to be in-
sulated.

(Gias pipes must be protected above the
insulating joints or blind hickeys by approved
insulating tubing, and where outlet tubes are
used they must be of sufficient length to
extend below the insulating joint, and must
be so secured that they will not be pushed
back when the canopy is put in place.

Insulating joints and canopy insulators
may be omitted in the following cases:

1. Straight electric fixtures connected to
knob and tube, wooden raceways or open
work, exeept on metal eceilings or on plaster
walls or ceilings containing metal lathing.

2. Straight electric fixtures in which all
wires have an approved rubber insulation not
less than three sixty-fourths ineh in thickness
and which are metallically connected in a
permanent and effective manner to metal
conduit, armored cable or metal raceway
systems or to gas piping, provided such gas
piping is grounded in the manner preseribed
for conduit in No. 15A.

3. Straight electric fixtures in which all
wires have an approved rubber insulation not
less than three sixty-fourths inch in thickness
and which are permanently and effectively
grounded to a separate ground wire not
smaller than No. 14 B. & 8. gage.

4. Combination fixtures in which all wires
have an approved rubber insulation not less
than three sixty-fourths inch in thickness
and where gas piping is grounded, as in Item 2
above.

For fixtures which are not attached to gas
" pipes or conduit unless outlet boxes or other
approved fittings which will give proper su
port for fixtures are used, a saven—eightﬁ
inch block must be fastened between studs
or floor timbers flush with the back of lathing
to hold tubing and to support fixtures. When
this cnnnot‘i)e done, wooden base blocks,
not less than 34 inch in thickness, securely
serewed fo lathing, must be provided.

Fixtures having so-called flat canopies,
tops or backs, will not be approved for in-
stallation, except where outlet boxes are used.

b. When installed out of doors, must be of
water-tight construction. i

¢. Fixture wires must be not smaller than
No. 18 B. & S. gage, and must have an
approved rubber insulating covering (see No.
82).

In wiring certain designs of show-case
fixtures, ceiling bulls-eyes and similar ap-
pliances in which the wiring is exposed to
temperatures in excess of 120 degrees Fahren-
heit (49 degrees Centigrade), from the heat of
the lamps, conductors having approved slow-
burning or other heat resisting coverings must
be used. All such forms of fixtures must be
submitted for examination, test and approval
before being introduced for use.

d. Supply conductors, and especially the
s[:}:ices to fixture wires, must be kept clear of
the grounded part of gas pipes, and, where
shells or outlet boxes are used, they must be

made sufficiently large to allow the fulfill-
ment of this requirement.

e. Must, when wired on the outside, have
the conductors so secured as not to be cut or
abraded by the pressure of the fastenings or
motion of the fixture.

Must not, when wired on the outside, be
used in show windows or in the immediate
vieinity of especially inflammable stuff, ex-
cept as provided in No. 32 ¢ for chain fixtures,

Chain fixtures must be wired with flexible
conductors.

f. Wires of different systems must never be
contained in or attached to the same fixture,
and under no eircumstances must there be a
difference of potential of more than 300 volts
between wires contained in or attached to the
same fixtures.

g. Must be free from short circuits between
conductors and from contacts between con-
ductors and metal parts of fixtures, and must
be tested for such conditions before being
connected to supply conductors.

31. Sockets.
(For construction of Sockels see No. 72.)

a. In rooms where inflammable gases may
exist the incandescent hmﬂ and socket must
be enclosed in a vapor-tight globe, and sup-
ported on a pipe-hanger, wired with a
proved rubber-covered wire soldered directly
to the circuit. -

b. In damp or wet places, or where ex-
posed to corrosive wvapors, weatherproof
sockets especially approved for the location
must be used. Unless made up on fixtures
they must be hung by séparate stranded
rubber-covered wires not smaller than No. 14
B. & 8. gage, which should preferably be
twisted together when the pendant is over
three feet long.

These wires must be soldered direct to the
m]'lr:uit wires but supported independently of
them.

e. Sockets and receptacles installed over
specially inflammable stuff or where exposed
to flyings of combustible material, must be
of the E::ylesa type, and, unless individual
switches are provided, must be installed at
least seven and one-half feet above the floor,
or must be so located or guarded that the
lamps cannot be readily backed out by hand.

d. When the socket is not attached to a
fixture, the inlet must be provided with an
approved insulating bushing, which, if thread-
ed must be not less than ®g-inch pipe size,

The edges of bushings must be rounded and
all inside fins removed so that in no case will
cord be subjected to the cutting or wearing
action of a a]lmrp edge.

Bushings should have holes not less than
#5-inch in diameter for plain pendant cord,
and 3-inch in diameter for reinforeed cord.

32. Flexible Cord.
(For construction of Flexible Cord see No. 51.)
a. Must have an approved insulation and
covering. - !
h. Must not, except in street railway prop-
erty, be used where the difference of potential
between the two wires is over 300 volts.



¢. Must not be used as a support for
clusters.

d. Must not be used except for pendants,
wiring of fixtures, portable lamps or motors,
portable heating apparatus or other portable
devices.

For all portable work, including those pen-
dants which are liable to be moved about suffi-
ciently to come in contact with surrounding
objects, flexible wires and cables especially
designed to withstand this severe service must
be used.

When necessary to prevent portable lamps
from coming in contact witgoinﬁmnnmbie
materials, or to protect them from breakage,
they must be surrounded with a substantial
guard, which should be securely attached to
the socket or handle.

e. Unless provided with approved metal
armor, must not be used in show windews or
in show cases, except that approved portable
cord may be used for the purpose of supplying
current to portable lamps and other devices
for exhibition purposes, and flexible cord may
be used for chain fixtures. )

f. Must be protected by approved insulating
bushings where the cord enters the socket.

g Lﬁst be so connected to all fittings that
strain is taken from the joints and binding
"X, Must wh ing through f

;i where passin ough covers ol
outlet boxes be mtect.eg by approved bush-
ings especially designed for this purpose, or
the cover must be provided with a smooth
well-rounded surface on which the cord will
bear. So-ealled hard rubber or composition
bushings must not be used.

33. Arc Lamps on Constant-potential
Circuits.

a. Must have a eut-out (see No. 19 a) for
each lamp or each series of lamps.

The branch cotta)((i)ucttf)i?s must have a
carrying eapacity about fifty per cent in ex-
cess of the normal current required by the

lamp.

b. Must only be furnished with such re-
sistances or regulators as are enclosed in
non-combustible material, such resistances
bein%;i;eated as sources of heat. Incandes-
cent lamps must not be used for this purpose.

¢. Must be supplied with globes and pro-
tected by spark arresters and wire netting
around the globe, as in the case of series arc
lamps (see No. 21).

Outside are lamps must be sus?emde& at
least eight feet above sidewalks. Inside arc
Iamps must be placed out of reach or suitably
protected.

d. Lamps when arranged to be raised and
lowered, either for carboning or other pur-
poses, be connected up with stranded
conductors from the last point of support to
the lamp, when such conductor is larger than
No. 14 B. & S. gage.

e. Economy and compensator coils for are
lamps must be mounted on non-combustible,
non-absorptive insulating supports, such as
glass or poreelain, allowing an air space of
at least one inch between frame and support,
2:: must in general be treated as sources of

t.

24. Vapor Lamps.
Enclosed Mercury Vapor Lamps.

a. Must have cut-out for each lamp or
series of lamps except when contained in
single frame and lighted by a single opera-
tion, in which case not more than five lamps
should be dependent upon single cut-out.

b. Must only be furnished with such re-
sistances or regulators as are enclosed in non-
combustible cases, such resistances to be
treated assources of heat.  Inlocations where
these resistances or regulators are subject to
flyings of lint or combustible material, all
openings through cases must be protected by
fine wire gauze.

High-potential Vacuum Tube Systems.

¢. The fube must be so installed as to be
free from mechanieal injury or liability fo
contact with inflammable material.

d. High-potential coils and regulating ap-
paratus must be installed in approved steel
cabinet not less than one-tenth inch in thick-
ness; same to be well ventilated in such a
manner as to prevent the escape of any flame
or sparks, in case of burnout in the various
coils, All apparatus in this box must be
mounted on slate base and the enclosing case
lmsitively grounded. Supplying conductors
endl;:ig into this high-potential case to be in-
stalled in accordance with the standard re-
quirements governing low-potential systems,
where such wires do not earry a potential of
over 300 volts,

35. Gas Filled Incandescent Lamps.

a. Must be so grouped that not more than
660 watts (nor more than 16 sockets or re-
ceptacles) are to be dependent on one cut-out,
except that in eases where wiring equal in
size to No. 14 B. & 8. gage is carried directly
into keyless sockets or receptacles, the loca-
tion of which is such as to render unlikely the
attachment of flexible cords thereto, the cir-
cuits may be so arranged that not more than
1,320 watts (or 32 sockets or receptacles) will
be dependent on the final cut-out. Where a
single socket or receptacle is used on a cir-
cuit the limitation of watts permissible on the
final eut-out shall be the maximum capacity
for which such socket or receptacle is ap-
proved.

b. Must not be used in show windows or in
other locations where inflammable material
is liable to come in contact with lamp equip-
ment except where used in connection with
approved fixtures where temperature of any
exposed portion of same does not exceed 200
degrees Fahr. (93 degrees Centigrade).

¢. Must not be used in connection with
medium-base sockets or receptacles if of
above 200 watts nominal capacity nor with
Mogul base sockets or receptacles if of above
1,500 watts capacity. If of above 100 watts,
must not, if provided with a shade, reflector,
fixture or other enclosure above the socket,
be used in either medium or Mogul base
tvpes of sockets or receptacles having fibre
or ;mger linings. k

. Fixtures within buildings must be wired
with conductors having approved slow-burn-



ing or other heat-resisting coverings where the
temperature to which wire is subjected at
any point exceeds 120 degrees Fahr. (49 de-
grees Centigrade). Where fixtures are placed
outside of buildings approved rubber insulated

wire is required

36. Transformers.
{(See also Nos. 11, 14, 15 and 45.) For con-
struction of Transformers see No. 81.

Qil Transformers.

a. Must not be placed inside of any build-
ing except central stations and sub-stations,
unless by special permission.

Air Cooled Transformers.

The following sections do not apply to appa-

ratus or fittings, the operation of which

either wholly or in part upon

special trangformers embodied in the de-

vices, bul all such apparatus or fillings

must be submitted for special examination
and approval before being used.

b. Must not be placed inside of any build-
ing excepting central stations or sub-stations,
if the highest voltage of either primary or
secondary exceeds 550 volts,

¢. Must, with the exception of bell ringing
and other signaling transformers, be so
mounted that the case shall be at a distance
of at least one foot from combustible material
or separated therefrom by non-combustible,
non-absorptive insulating material, such as
slate, marble or soapstone. This will re-
quire the use of a slab or panel somewhat
larger than the transformer.

37. Decorative Lighting Systems.

Special permission may be given in writing
for the temporary installation of approved
Systems of Decorative Lighting, provided
the difference of potential between the wires
of any circuit shall not be over 150 volts and
also provided that no group of lamps re-
quiring more than 1,320 watts shall de-
pendent on one cut-out,

The following rules apply to those electrical
circuits and of electrically operated
organs which are employed for the control of
the sounding apparatus and keyboards.

They do not apply to motors, switches,
resistance devices or other appliances con-
nected to light or power circuits which must
in all cases be installed in compliance with
the rules of this Code applying to low poten-
tial circuits.

37A. Electrically Operated Organs.

a. Source of Energy.

The source of energy must be either a self-
excited generator rated at not over fifteen
volts or a primary bﬂ.tterﬂ.

The generator must either be Permanently
and effectively insulated both from ground
and from the motor driving it or both genera-
tor and motor must have their base frames
vermanently and effectively grounded.

b. Cables.

All wiring must be cabled exeept common
return wires and wires inside the organ proper,
the organ sections and the organ console.

The separate conductors of the cable must
not be smaller than No. 26 B. & 8. gage and
have either rubber, eotton or silk insulation.
The cotton or silk may be saturated with
paraffine if desired.

The separate conductors may be either
bunched or cabled and must be covered by
one or more braided outer coverings., A ta
may be substituted for an inner braid. The
outside covering of eables not run in conduit
must either be flameproof or covered with a
closely wound fireproof tape.

The common re[)urn wire or wires shall not
be contained in the eable, but may be run in
contact with it or placed under an additional
covering enclosing both cable and return
wires.

The insulation of return wires must be
either rubber or slow burning and not
smaller than No. 14 B. & 5. gage.

¢. Workmanship and Materials.

All wiring and devices within the organ or
any of its parts must be neatly disposed and
securely fastened.

It is not found to be either necessary or feasible in
organ structures to require the use of non-combustible,
non-ahsorptive insulating material for the supports or

enclosures of current-carrying parts.

Cables between parts of the organ and
between the console and the organ must be
installed in a workmanlike manner,
securely fastened in position and kept from
contact with other wires. Conduit may be
used but is not required.

d. Fuses.

Circuits must be so subdivided and pro-
tected at the generator by approved enclosed
fuses of not over thirty amperes capacity that
every wire will be protected by one or more
such fuses,

No other fuses in the organ circuits will be
required.

38. Theatre and Moving Picture Estab-
- lishment Wiring.

All wiring, apparatus, ete., not specifically
covered by special rules herein given, must
conform to the general requirements of this
Code, and the term “theatre” shall mean a
building, or that part of a building regularly
or frequently used for dramatie, operatic,
moving picture or other performances or
shows or which has a stage for such perform-
ances used with scenery or other stage ap-
pliances.

a. Services.

Where supply may be obtained from two
separate street mains, two te and dis-
tinet services must be installed, one service
to be of sufficient capacity to supply current
for the entire equipment of theatre, while the
other service must be at least of sufficient
ca%acity to supply current for all emergency
lights, Where supply cannot be obtained



from two separate sources, the feed for emer-
geney lights must be taken from a point on
the street side of main service fuses. By

“emergency lights'” are meant exit lights and .

all lights in lobbies, stairways, corridors, and
other portions of theatre to which the public
have access, which are normally kept highted
during the performance.

Where source of supply is an isolated plant
within same building, an auxili service
of at least sufficient capacity to supply all
emergency lights must be installed from some
outside source, or a suitable sto battery
within the premises may be considered the
equivalent of such service,

b. Stage.

All permanent construetion on stage side of
proscenium wall, except as hereinafter pro-
vided, must be approved conduit or armored

8

¢. Switchboards.

1. Must be made of non-combustible, non-
absorptive inaula.t.inﬁ material, and where
aceessible from stage level must be protected
by a suitable guard-rail to prevent accidental
eontact with live parts on the board and com-
ply with the requirements of Rule 3. *

2. Dimmers must be dead when the switch
controlling circuit of which dimmer forms a
part is open,

d. Footlights.

Must be wired in approved conduit or
armored cable, each lamp receptacle being
enclosed within an approved outlet box, or the
lamp receptacles may be mounted in an iron
or steel box, metal to be of a thickness not
less than No. 20 U. 8. Sheet Metal gage
treated to prevent oxidation, so constructed
as to enclose all the wires and providing at
least one-half inch separation between the
metal of the box and receptacle terminals.
Wires to be soldered to lugs of receptacles.

Must be so wired that no set of lamps re-
quiring more than 1,320 watts nor more than
32 receptacles ghall be dependent upon one
cut-out.

e. Borders and Proscenium Sidelights.

1. Must be constructed of steel of a thick-
ness not less than No. 20 U. 8. Sheet Metal
gage, treated to prevent oxidation, be suit-
ahly stayed and supported, and so designed
that flanges of reflectors will protect lamps.

2. Must be so wired that no set of lamps
requiring more than 1,320 watts nor more
than 32 receptacles shall be dependent upon
one cut-out.

3. Must be wired in approved conduit or
armored cable, each lamp receptacle to be en-
closed within an approved outlet box, or the
lamp receptacles may be mounted in an iron
or steel box, metal to be of a thickness not less
than No. 20 U. 8. Sheet Metal gage treated
to prevent oxidation, so constructed as to
enclose all wires. Wires to be soldered to
lugs of receptacles.

4. Must be provided with suitable guards
to prevent scenery or other combustible
material comjng in contact with lamps.

5. Cables for borders must be of approved
type and suitably supported; econduit con-
struction must be used from switchboard to
point where eables must be flexible to permit
of the raising and lowering of border.

6. For the wiring of the border proper, wire
with QJJPI‘OM glow-burning insulation must
be use

7. Borders must be suitably ded, and
if a wire rope is used same must be insulated
E(})" rfit least one strain insulator inserted at the

er.

J. Stage and Gallery Pockets.

Must be of approved type, insulated from
ground and controlled from switchboard,
each receptacle to be of not less than 35
ampere rating for are lamps nor 15 amperes
for incandescent lamps, and each receptacle
to be wired to its full capacity. Are pockets
to be wired with wire not smaller than No. 6
B. & 8. f.ge and incandescent pockets with
not less than No. 12 B. & S. gage.

Plugs for ares and incangaesccnt pockets
must not be interchangeable,

g. Scene Docks.

Where lamps are installed in Scene Docks,
they must be so located and installed that
they will not be liable to mechanical injury.

h. Curtain Motors.

Must be of enclosed type and installed so
as to conform to the general requirements of
this Code. (See No. 8.)

i. Control for Stage Flues.

In cases where dampers are released by an
electric device, the electrie circuit operating
same must be normally closed.

Magnet operating damper must be wound
to take full voltage of circuit by which it is
supplied, using no resistance device, and
must not heat more than normal for ap-

aratus of similar construction. It must be
ocated in loft above scenery, and be installed
iin a suitable iron box with a tight, self-closing
oor.

Such dampers must be controlled by at
least two standard single pole switches
mounted within approved iron boxes provided
with self-closing doors without lock or lateh,
and loeated, one at the electrician's station
and others as designated.

j. Dressing Rooms.

Must be wired in approved conduit or
armored cable, All pensﬂ.nt lights must be
equipped with approved reinforced ecord,
armored cable, or steel armored flexible cord.

All lamps must be provided with approved
guards which are sealed or locked in place.

k. Portable Equipment.

Are lamps used for stage effects must con-
form to the following requirements:

1. Must be eonstructed entirely of metal
of a thickness not less than No. 20 U. 8.



Sheet Metal gage except where use of ap-
proved insulating material is necessary.

2. Must be substantially construeted, and
so designed as to provide for proper ven-
tilation, and to prevent sparks being emitted
from lamps when same are in operation, and
mica must be used for frame insulation.

3. Front opening must be provided with a
self-closing hinged door frame, in which wire
gauze or glass must be inserted, exeept in the
case of lens lamps, where the front may be
stationary, and a solid door be provided on
back or side.

4. Must be so constructed that neither
carbons nor live parts will be brought into
contact with ‘metal of hood during opera-
tion, and arc lamp frames and standards
must be so installed and protected as to pre-
vent the liability of th(!irlil)eing grounded.

5. Switch on standard must be so con-
structed that accidental contact with any
live portion of same will be impossible.

6. All stranded connections in lamp and
at switch and rheostat must be provided with
approved lugs.

7. Rheostats must be plainly marked with
their rated capacity in volts and amperes,
and, if mounted on standard, must be raised
to a height of at least three inches above
floor. Resistance must be enclosed in a
substantial and properly ventilated metal
ease which affords a clearance of at least one
inch between case and resistance element.

8. A competent operator must be in charge
of each are lamp, except that one ol':crator
may have charge of two lamps when they are
not more than ten feet apart, and are so
loeated that he can properly wateh and care
for both lamps.

[. Bunches.

Must be substantially constructed of
metal and must not contain any exposed

wiring,

The cable feeding same must be tubed in
an approved manner where passing through
the metal, and must be properly secured to
prevent any mechanical strain from coming
on the connections.

m. Strips.

Must be constructed of steel of a thickness
not less than No. 20 U. 8. Sheet Metal gage,
treated to prevent oxidation, and suitably
stayed and supported and so designed that
flanges will protect lamps.

Cable must be tubed in a suitable manner
where passing through the metal, and must
be properly secured to prevent serious me-
chanical strain from coming on the connec-
tions.

Must be wired in approved conduit or
armored cable, each lamp receptacle bei
enclosed within an approved outlet box, or the
lamp receptacles may be mounted in an iron
or steel box, metal to be of a thickness not
less than No. 20 U. S. Sheet Metal gage,
treated to prevent oxidation, so constructed
as to enclose sll wires, Wires to be soldered
to lugs of receptacles.

n. Portable Plugging Boxes.

Must be constructed so that no current-
earrying part will be exposed, and each re-
ceptacle must be protected by approved
fuses mounted on slate or marble bases and
enclosed in a fireproof cabinet equipped with
self-closing doors. Each receptacle must be
constructed to carry thirty amperes without
undue heating, and the bus-bars must have a
camll'gg capacity equivalent to the current
required for the total number of receptacles,
and approved lugs must be provided for the
connection of the master cable.

o. Pin Plug Connectors.

Must be of an approved type, so installed
that the “female’ part of plug will be on live
end of eable, and must be so constructed that
tension on the cable will not cause serious
mechanical strain on the connections.

p. Portable Conductors.

Flexible conductors used from receptacles
to are lamps, bunches and other portable
equipments must be approved stage cable
except that for the purpose of feeding a stand
lamp under conditions where conductors are
not liable to severe mechanieal injury, an
appraved reinforced cord may be used, pro-
vided cut-out designed to protect same is not
fused over ten amperes capacity.

q. Lights on Scenery.

Where brackets are used they wmust be
wired entirely on the inside, fixture stem must
come through to the back of the scenery and
end of stem be properly bushed and fixtures
to be securely fastened in position.

r. String or Festooned Lights.

Wiring of same must be of approved type
joints to be properly made, soldered and
taped, and staggered where practicable.

ere lamps are used in lanterns or similar
devices, approved guards must be employed.

a. Special Electrical Effects.

Where devices are used for producing
special effects such as lightning, waterf:
ete., the apparatus must be so construe
and located that flames, sparks, ete., resulting
from the operation cannot come in contact
with combustible material.

{. Auditorium,

All wiring must be installed in arprmed
conduit, metal raceways or armo cable,
Where receptacles are used they must be en-
closed in approved boxes.

Exit lights must not have more than one
set of fuses between same and service fuses,

Exit lights and all lights in halls, corridors
or any other part of the building used by
audience, excegt. the general auditorium
lighting, must be fed independently of the
stage lighting, and must be controlled only
from the lobby or other convenient place in
front of the house.

All fuses must be enclosed in approved
cabinets.



38A. Moving Picture Factories and Stu-
dios, and Moving Picture Equip-
ments.

For the purposes of this rule a moving

icture factory or studio is considered as that

uilding or portion of a building in which
moving picture films are manufactured, ex-
posed, developed, printed, rewound, repaired,
slnmi, ete.

a. All wiring must be installed in approved
conduit, metal raceway or armored le.

b. Side wall lamps must be installed in
receptacles enclosed in approved outlet boxes,
and must be protected by approved open end
Fmrds riveted to the covers of the boxes.

endant lamps must be equipped with
approved reinforced cord, armored cable or
armo flexible cord, and must be pro-
tected by substantial wire guards.

Lamp portables must equipped with
approved keyless sockets, of approved com-
mit.ion or metal sheath poreelain type, with

dle, hook and substantial guard. The
flexible cords for such portable lamps must
be approved cord designed for rough usage.
The portable cord must earry the male end
of an approved pin plug connector or equiva-
lent, the female end being of such design or
so hung that the connector will break apart
readily at any position of the ecable. e
connector must be kept at least one foot above

the floor.
Lamps at patching tables must be installed
in approved composition or metal sheath

porcelain keyless sockets, and must be suit-
ably protected from mechanical injury.

o. l’:; vaults used for storage of films, lamps
must be protected by wvaporproof globes,
rigidly installed, and must be controlled by a
double pole switch located outside each
vault. No lamp portables or electrie fans will
be permitted in said vaults.

. Motors must be of the enclosed type.
Motor rheostats must be installed in metal
cabinets of such design that all live terminals
or contacts are enclosed leaving only the
operating handles exposed.

¢. Moving Picture Equipments Other Than
Those of Approved Miniature Type.

1. Arc Lamps—Are lamps must be con-
structed entirely of metal of a thickness not
less than No. 24 U. 8, Sheet Metal gage, ex-
cept where use of a‘ixprmred insulating
material is nem_&sa.r[y, and be constructed in
so far as practieable in accordance with the
requirements of No. 38 k, 2, 3, 4 and 6, and
incandescent lsmgis must be suitably enclosed.

2. Rheostats —Rheostats, transforming de-
viees or any substitute therefor, must be of
tﬁepw expressly designed and approved for
the purpose. Their installation and loca-
tion must be subject to approval as parts of
the moving picture machine,

3. Top and Bottom Reels.—Must be en-
closed in steel boxes or magazines, each with
an opening of approved construction at bot-
tom or top, so arranged as not to permit en-
trance of éame to magazine. No solder is
to be used in the construction of these

magazines. IThe front side of each magazine

must consist of a door swinging horizontally,
and be provided with a substantial lateh.

4. Automatic Shulter—Must be provided
and must be so constructed as to shield the
film from the beam of light whenever the
film is not running at operating speed.
Shutter must be permanently attached to
the gate frame,

5. Extra Films—Must be kept in in-
dividual metal boxes equipped with tight-
fitting covers.

6. %'rlach{ns Operation—Must be of an
approved type. driven by a motor, must
be of a type expressly designed and approved
for such operation, and when so approved,
motor driven machines, when in charge of a
skilled operator, may be authorized under
special permission in writing given in ad-
vanece,

7. Machine Fnclosure—Machine must be
placed in an enclosure or house made of
suitable fireproof material; must be properly
lighted and large enough for operator to
walk freely on either side of or back of ma-
chine.

Ventilation for permanent booths must be
provided by means of & vent pipe having a
eross seetion of not less than 78 square inches;
said pipe leading to the outside of the build-
ing or to a special non-combustible vent flue.
All parts of vent pipe to be at least one inch
from any combustible material or separated
therefrom by means of approved non-com-
bustible heat insulating material not less than
one-half inch in thickness. A fan eapable of
exhausting fifty cubic feet of air per minute
shall be installed and arranged in such a way
that gas and smoke passing through the vent
flue shall not come in contact with the motor.
The motor must be econnected to the emer-
geney service and must not be controlled
from the booth.

All openings into this booth must be ar-
ranged so as to be entirely closed by doors or
shutters constructed of the same or equally
good fire-resisting material as the booth it-
self. Doors or covers must be arranged so
as to be held normally closed by spring hinges
or equivalent devices,

8. Reels Containing Films Under Examina-
tion or in Process of Rewinding—Must be
enelosed in magazines or approved metal
boxes similar to those required for films in
nlmmtion, and not more than two feet of
film shall be exposed in booth.

. Moving Picture Equipments of Approved
i Miniature Type for Home, Lecture and
Similar Purposes.

1. All equipments must be expressly a
proved, and such approval must cover the
entire machine including all attachments,
current-controlling devices and other parts
employed, including also the film.

2. The entire equipment must consume
not more than 660 watts,

3. Arc lamps must be constructed so far as
practicable in accordance with the require-
ments of No. 38 k, 1, 2, 3, 4 and 6, and in-
candescent lamps must be suitably enclosed.

4. Rheostats, transformers, switches and
other similar eurrent-controlling devices



must be attached to and form a part of the
machine, must have no live parts exposed,
and must comply with the requirements of
No. 65 and No. 78 or No. 8l a, b, c.

5. Films must be of an approved slow-
burning type having a permanent distinctive
marker.

6. Machines must be so constructed that
they eannot be used with films employed on
the fullsized eommercial moving picture
machine. This may be accomplished by us-
ing a film of special width or with special
perforations or by any other approved means.

The regular film whioh is not allowed on ministure
machines is 134 wide and has on each edge 5.4
perforations per

7. Machines must be marked with the
name or trade-mark of the maker, and with
the voltage and current rating for which they
are designed, and be plainly marked, “For
use with slow-burning films only.”

39. Outline Lighting.

(Other than Signs on Exterior of Buildings.)

a. Must be connected only to low-po-
tential systems.

h. Open or eonduit work or metal trough
construetion ma{.r be used but moulding will

not b‘%gemajt-te

& ere flexible tubing is required, the
ends must be sealed and painted with mois-
ture repellant and kept at least one-half inch
from surface wired over.

d. Wires for use in rigid or flexible steel
conduit must comply with requirements for
conduit work. Where armored cable is used,
the conduetors must be protected from mois-
ture by lead sheath between armor and in-
sulation.

e. Must be protected by its own cut-out,
and controlled by its own switch; single pole
switches must not be used. Cut-outs,
switches, flashers and similar appliances
must be of approved types and be installed

uired by the Code for such appliances,
and, if outside the building, must, with the
exception of transformer of weatherproof
type, be installed in approved weatherproof
cabinets

f. Cireuits must be so arranged that not
more than 1,320 watts will be dependent
upon one cut-out.

g. Sockets and receptacles must be of the
keyless porcelain type and wires must be
soldered to lugs on same. Miniature re-
wol;tl:des will not be approved for outdoor
work.

k. For open work, wires must be a i
rubber CO\FPEI?ed, not less than No. 14 E & 8.
gage and must be rigidly supported on non-
combustible, non-absorptive insulators,
which separate the wires at least one inch
from the surface wired over. Rigid support-

ing requires, under ordinary conditions where
wiring over flat surfaces, supports at least
every four and one-half feet. If the wires
are liable to be disturbed, the distance be-
tween supports should be shortened. In
those parts of circuits where wires are con-
neuwdp to approved receptacles which hold

them at least one inch from surface wired
over, and which are placed not over one foot
apart, such receptacles will be eonsidered
to afford the necessary support and spacing
of the wires. Between receptacles more than
one foot, but not more than two feet apart, an
additional non-combustible, non-absorptive
insulator maintaining a separation and spac-
ing equivalent to the receptacles must be
used. Except as above specified, wires must
be kept apart at least two and one-half inches
for voltages up to 300, and four inches for
higher voltages.

7. For metal trough construction, the
troughs and other details must comply with
the requirements of No. 83 a to f, inclusive.

40. Car Wiring and Equipment of Cars.

The following rules apldy to all cars or loco-
motives used for electric railway service,
and cars or locomotives for other railway
service which are equipped with eleciric
eircuils, and operating on either low or
high patential systems.

a. Protection of Car Body, Etc.

1. Where the underside of car bodies is
composed wholly or in part of eombustible
material under which any apparatus is
mounted, a protection of approved fire re-
sisting and heat insulating material not less
than 14{ inch in thickness, or sheet iron or
steel not less than .04 inch in thickness must
be provided as follows:

2. Over motor trucks the protection must
extend the entire width of the car and length-
wise of the car to a distance of at least 12
inches beyond the area under which the
flexible motor leads, contact shoe leads, brake
shoes and motor exclusive of gear ease, may
come in any operating position. In all cases

roof material or sheet iron or sheet steel
must have joints well fitted and must be
securely fastened, and the whole surface must
be treated with a moisture repellant paint.

3. Over resistances, contactors, lightning
arresters, air compressor motors s.m’], other
electrical apparatus and conductors, except
where their casings provide approved protec-
tion for the ear body, non-metallie, fire re-
sisting, heat insulating material must extend
to the edge of the ear or not less than 8 inches
beyond all edges of the devices.

4. All conductors (except flexible motor
leads, leads over grid resistance and as pro-
vided in See. d, paragm{;: 7), on the under-
side of ear bodies, must be installed either in
approved conduit or in approved totally en-
closed fire resisting ducts. Leads must be
brought out of conduits or duets through
approved fittings.

b. Wires, Cables, Etc.

1. All conductors must be stranded and
must comply with the requirements of this
Code for rubber-eovered wires and eable.

Fixture wire will not be permitted.

The allowable earrying capacity of wires
shall be determined by Table A of No. 18,
except that motor, trolley and resistance
Jeads shall not be less than No. 7 B. & 8.



gage. For heater circuits, arc ight and
air compressor circuits, conductors shall be
not less than 6,000 circular mils eross section
area, and for lighting and other auxiliary ecir-
cuits conductors be not less than 4,000
circular mils cross section area.

The leads between the ear body and main
motors shall be flexible and triple braided.

The current values used in determin.inr the
size of motor, trolley and resistance lends
shall be the per cent of the full load current,
based on one hour rating of the motor, as
given by the following e:

Motor Trolley Resistanee

Size each motor leads lends leads
75 H.P. or less b 409 159
Over 75 H.P. 450 359  15%

2. Must be so spliced or joined as to be
both mechanically and electrically secure
without solder. ’}'Im joints must then be
soldered and covered with an insulation equal
to that on the conductors, Joints made with
approved splicing devices and those connect-
ing the leads at motors, plows or third-rail
shoes need not be soldered.

3. Cable connections to all apparatus,
excepting drum controllers, must be made as
follows:

Cables not larger than No, 12 B. & 8.
must be attached, (a) by having all strands
dipped in solder and clamped under a serew
head, and against a metal provided with
a projection or lug for retaining the cable
under the serew head, or (b) by a flat ter-
minal soldered to the eable and clamped to a
base or post by means of a serew or nut, or
(e) by inserting all strands in a hole in a block
or post and holding by a set screw, or (d)
by other approved method of connection.

Cables er than No. 12:B. & 8. gage
must be attached, (a) by a terminal soldered
to the cable and securely fastened to the
device by a bolt or screw or by clamping, or
(b) the end of cable may be held by a clamp
80 designed as to prevent a separation of the
eable strands, or (e) the end of the cable after
the insulation is removed shall be dipped in
solder and be fastened into the dewvice b
means of at least two set screws having rhed‘:
nuts, or (d) by other approved method of
connection.

c. Cut-outs, Circuit-Breakers and Switches.

1. Cut-outs must be of appr cartridge
or approved blowout type. Circuit-breakers
and switches including oil cirenit-breakers
and oil switches must be of a;ﬁpromd types.

2. All eut-outs and switches having ex-

live metal parts must be located in
cabinets. Cut-outs and switches not in iron
hoxes or in eabinets, must be mounted on not
less than one-fourth inch fire-resisting in-
sulating material, which must project at
least one-half inch beyond all sides of the
cut-out or switch.

3. Cut-out and switch eabinets must be
substantially made of steel not less than one-
sixteenth inch in thickness or of hard wood.
For eabinets containing switches or cut-outs
having exposed live metal pasts, the entire
inside including the door must be lined with

an approved fire-resisting insulau‘n.E miaterial
not than one-quarter inch thick, securely
fastened and treated with a moisture re-
pellant paint. .

4. Circuits carrying constant loads, such
as lighting, heater circuits, ete., must not be
fused at more than the rated capacity of the
cables as given in Table A of No. 18,

5. Light, control, heater and auxliary
eireuits may be taken off ahead of the main

wer cut-out but must each be separately

6. Cirenitbreakers may be housed in a
ecabinet of metal or of wood lined with
approved fire-resisting insulating materinl
not less than one-quarter inch thick. Care
must be taken that the are chute is placed so
that the are will not come in contact with any
woodwork or grounded metal.  With lined
wooden cabinets the conduit earrying the
wires must end just outside the eabinet.

7. Where power is derived from both a
third rail and an overhead trolley, a switch
must be installed by which the third-rail shoe
may be cut out when not in use,

d. Conduit,

When from the nsture of the case, or on sccount
of the size of the conductors, the ordinary eonduit
and junction box construction is not possible, a special
form of eonduit system may be used, provided the
goneral requirements is here given are complied with.

mmmk '!::WLH“Imn i Mull mute:::;
ap, o 1 boxes, or wi WIres are 3
from mechanieal injury, the outlet bax may be omitted
and eonduit fitt th an approved mouth or
approved bushing.

1. Conduits, outlet and junction boxes
must be of approved Ly]i:m
Conduit for lighting, heating and air com-
pressor cireuits need not be larger than one-
quarter inch electrical trade size. Where
to dampness, conduit system must
be =0 installed as to exelude moisture from
wheel wash and other causes.

2. Conduit must be continuous between
and be firmly secured into all outlet or junc-
tion boxes and fittings, making a thorough
mechanical and electrical connection be-
tween same.

3. Conduits, where they enter all outlet or
junction boxes and fittings, must be pro-
vided with approved bushings fitted so as to

4 cto?liblm rmmm“"?“‘ tly and

uit m permanen
effectively grounded.

5. Junetion and outlet boxes must be
installed in such a manner as to be accessible.

6. All conduits, outlets or junction boxes
and fittings must be firmly substantially
fastened to the framework of the car.

7. For A, C, circuits earrying over 150 am-
peres and located wholly below the car body,
conduit may be omitted.

¢. Raceways.

Must be of an approved type, and may be
installed only where not subject to moisture,
Metal raceways must be permanently and
effectively grounded.



f. Lighting and Lighting Circuits.

1. Receptacles and clusters must be of
approved type.

2. Circuits must be run in approved con-

duit or approved metal raceways, except that
for circuits of 700 volts or less conductors may
be installed in approved non-metallic race-
ways.
3. When conduit or metal raceways are
used, receptacles or elusters must be mounted
on approved outlet boxes or in other approved
manner, and the exposed metal parts must be
thoroughly grounded.

4. When cireuits are run in non-metallie
raceways, receptacles or clusters must be
mounted on blocks of hardwood or fire re-
sisting insulating material.

5. Headlight ecircuits when under the car
body must be in conduit. Resistance must
be well ventilated and mounted as specified
in section a. Plugs and plugging receptacles
must be of approved type.

6. Lamp or voltage regulators and con-
trollers for axle-driven or power-driven gen-
erator equipments for ear lighting service
must be installed in approved cabinets and
ventilated.

7. Storage batteries for ear lighting or car
control must be installed in an approved
manner.

g. Heaters and Heater Circuits.

1. Heaters must be of approved type.
Metal enclosures must be thoroughly
grounded.

2. Panel heaters should preferably be
mounted in metal risers set back at least 4
inches from front edge of seat to prevent
pocketing of heated air by clothing of

NEers.

The heating element must be located at
least 4 inches from all unprotected woodwork.
If the woodwork is pmtectec_lolz‘y at least one-
quarter inch thick approved fire-resisting
insulating material, this distance may be
reduced to 2 inches,

3. Heaters for cross seats must be so
located that heating element will be at least
6 inches below combustible material of seats,
unless underside of seat is protected by not
less than one-fourth inch fire-resisting in-
sulating material, or .04 inch sheet metal
with 1 inch air space over same, when the
distance may be reduced to 3 inches.

4. Circuits must be run in approved con-
duit and connection of wires to heater must
be protected from mechanical injury.

h. Auxiliary Motor Circuits.

1. Motor frame must be thoroughly
grounded. Motors when in a confined space
must be in an approved metal box or a
wooden box lined with one-quarter inch fire-
resisting insulating material and ventilated.

2. Cireuits under ear floor must be run in
metal conduit.

3. Air compressor governor must be of the
enclosed type or must be enclosed in an
approved cabinet or box,

. Main Circuits and Devices.

1. Conduetors connecting between trolley
base and main cut-out or circuit-breakers
must have an insulation approved for the
voltage carried, and where run lengthwise
of the ear must be run on a wooden strip
mounted on three-eighths inch filler blocks,
located at such a distance apart as to allow
water to pass freely under it. The running
board may be used for this purpose. The
trolley lead must be securely fastened to
trolley base, must be arranged to prevent the
ent;ance of moisture where passing through
roof.

2. Current collectors(such as trolley stands,
panu)gra]fhs, third-rail shoes, ete.) must be
supported on well-seasoned and thoroughly
painted hardwood or other insulating sup-
ports approved for the voltage earried.

3. Conductors connecting between third-
rail shoes on same truck must be supported in
a hardwood or insulating raceway, or in metal
conduit. If the conduetor is run in conduit,
it must be fused as near as ible to the
contact shoe before entering the conduit.

4. Conductors on the underside of the car
must be run in metal conduit. Junction
boxes, or other approved fittings, must be
installed where branches in conduit are
made. Main cables between controllers (at
either end of the car) may be in eable boxes
in the interior of the ear. Cable hoxes, if of
wood, must be at least five-eighths ineh thick,
lined with one-quarter inch fire-resisting in-
sulating mate::iﬁl, with approved floor bush-
ings.

Cables or power ecircuits (where Srlposed
under car floor) must be run in metal con-
duit, terminating with approved bell mouths or
bushings. Conduits, where they terminate
above the car floor, must project at least 1
inch above the floor line of the car body or
platform.

5. Motor leads where leaving the motor
shell must be snugly and well bushed with
high grade rubber bushings. Motor leads
must g:!:-igidly supported on the motor frame
by hardwood or other approved cleats.  Mo-
tor leads must be connected with cables on
ear body by approved connecting devices.
Motor leads must be fastened to car body by
hardwood cleats placed on each side of the
motor lead connectors; or motor leads may
be conneeted to cables on ear body in an ap-
proved form of junction box.

6. Resistances must be so located that
there will be at least six inches air space
between resistance proper and the fire-
resisting, insulating protection of the com-
bustible material of the car. Resistance
grids must be thoroughly insulated from re-
sistance frames, and frames must be insulated
from supports.

The insulation must be removed from

concductors for at least six inches back from
resistance terminal. The bare stranded
“.'ir_'scel must be filled with solder to make it
rigid.
7. The frames of all electrical apparatus
under the car, except the main and auxiliary
motors and transformers, may be insulated
from the car framing,
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