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ELECTRIC LIGHT, HEAT AND POWER

As Recommended by the

UNDERWRITERS NATIONAL ELECTRIC ASSOCIATION

Edition of 1899.
SUPPLEMENT

For satisfactory work only approved fittings should be used. The Supplement to the National Electrica
Code containing a lis of approved eectricd fittings is desgned to ad wiremen by showing them in advance just
what will be approved by the Underwriters. Fttings not listed should not be used without specia gpprova, which
will be fredy given on gpplication, if the device is found to be rdigble.

The supplement will be revised quarterly.
GENERAL PLAN

GOVERNING THE ARRANGEMENT OF
RULES.

CLASSA. —Central Stations, Dynamo, Motor and Storage-Battery Rooms, Transformer Substations,
etc. Rules1to 11.

CLASSB. —Outside Work, all systemsand voltages. Rules 12 and 13.
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CLASSC. —InddeWork. Rules 14 to 39. Subdivided as follows.

General Rules, goplying to al systems and voltages. Rules 14 to 17.
Congant-Current systems. Rules 18 to 20.
Constant-Potential systems.

All voltages. Rules 21 to 23.

Voltage not over 300. Rules 24 to 31.

Voltage between 300 and 3,500. Rules 32 to 37.

Voltage over 3,500. Rules 38 and 39.

CLASSD. — Specificationsfor Wiresand Fittings. Rules 40 to 63.
CLASSE. —Miscellaneous. Rules 64 to 67.
CLASSF.—-Marine Wiring. Rules 68 to 80.

GENERAL SUGGESTIONS.

Indl dectric work conductors, however wel insulated, should dways be treated as bare, to the end that
under no conditions, existing or likely to exist, can a grounding or short crcuit occur, and so thet dl leskage from
conductor to conductor, or between conductor and ground, may be reduced to the minimum.

In dl wiring specia attention must be paid to the mechanica execution of the work. Careful and nest
running, connecting, soldering, taping of conductors and securing and attaching of fittings, are specidly conducive
to security and efficdency, and will be strongly ingsted on.

In laying out an inddlation, except for constant-current systems, the work should, if possible, be started
froma center of digtribution, and the switches and cutouts, controlling and connected with the several branches,
be grouped together in a safe and eedly accessible place, where they can be readily got at for atention or
repairs. The load should be divided as evenly as possble among the branches, and dl complicated and
unnecessary wiring avoided.

The use of wire-ways for rendering concealed wiring permanently accessible is most heartily indorsed
and recommended; and this method of accessble concealed construction is advised for generd use.

Architects are urged, when drawing plans and specifications, to make provision for the channding and
pocketing of buildings for dectric light or power wires, and in specifications for dectric gas lighting to require a
two-wire circuit, whether the building is to be wired for dectric lighting or not, so that no part of the gas fixtures
or gas piping be alowed to be used for the gaslighting circuit.

The Nationa Electricd Code, as it is here presented, is the result of the united efforts of the various
Electricd, Insurance, Architectura and alied interests which have, through the National Conference on Standard
Electricd Rules, composed of delegates from various National Associations, unanimoudy voted to recommend it
to thair respective Associations for approva or adoption.

The fdlowing is a lig of the Associations represented in the Conference, dl of which have approved of
the Code:

American Indtitute of Architects.

American Inditute of Electricd Engineers,
American Society of Mechanicd Engineers.
American Street Railway Association.
Factory Mutud Fire Insurance Companies.
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Nationd Association of Fire Engineers.
Nationa Board of Fire Underwriters.
Nationa Electric Light Association.
Underwriters Nationd Electric Association.

Class A.

STATIONS & DYNAMO ROOMS.

Includes Central Sations, Dynamo, Motor and
Sorage-Battery Rooms, Transformer
Substations, Etc.
1. Generators—
a. Must belocated in adry place.

b. Must never be placed in aroom where any hazardous process is carried on, nor in places where they would
be exposed to inflammable gases or flyings of combudtible materids.

c. Must beinsulated on floors or base frames, which must be kept filled to prevent absorption of moisture,
and aso kept clean and dry. Where frame insulation isimpracticable, the Ingpection Department having
jurisdiction may, in writing, permit its omisson, in which case the frame must be permanently and
effectively grounded.

A high-potential machine which, on account of great weight or for other reasons, can not have its frame insulated from the
ground, should be surrounded with an insulated platform. This may be made of wood, mounted on insulating supports, and so
arranged that a man must always stand upon it in order to touch any part of the machine.

In case of a machine having an insulated frame, if there is trouble from static electricity due to belt friction, it should be
overcome by placing near the belt a metallic comb connected with the earth, or by grounding the frame through a very high
resistance of not less than 200 ohms per volt generated by the machine.

d. Every congtant-potential generator must be protected from excessive current by a safety fuse, or equivaent
device, of approved design in each lead wire.

These devices should be placed on the machine or as near it as possible.
Where the needs of the service make these devices impracticable, the I nspection Department having jurisdiction may, in
writing, modify the requirements.

CLASSA.-STATIONS
6

1. Generators— Continued.
e. Must each be provided with awaterproof cover.

f. Must each be provided with aname-plate, giving the maker’s name, the capacity in volts and amperes,
and the normal speed in revolutions per minute.

7/92002 11:13 AM



NATIONAL H_ECTRIC CODE http:/localhost:100/_HOLT_NEW/documentsnec/1899NEC him

50 41

2. Conductors —
From generators to switchboards, rheostats or other insruments, and thence
to outside lines.

a Mus beinplain Sght or readily accessble.

b. Mugt have an approved insulating covering as cdled for by rulesin Class“C” for smilar work, except that
in central tations, on exposed circuits, the wire which is used must have a heavy braided non-combustible
outer covering.

Bus bars may be made of bare metdl.

c. Must be kept so rigidly in place that they can not come in contact.
d. Must in dl other repects be ingdled under the same precautions as required by rulesin Class“C” for
wires carrying a current of the same volume and potentid.

3. Switchboards —
a Mug be so placed as to reduce to a minimum the danger of communicating fire to adjacent combustible

materid.

Special attention is called to the fact that switchboards should not be built down to the floor, nor up to the ceiling, but a space
of at least ten or twelve inches should be left between the floor and the board, and fromeighteento twenty-four inches between
the ceiling and the board in order to prevent fire from communicating fromthe switchboard to the floor or ceiling, and also to
prevent the forming of a partiadly concealed space very liable to be used for storage of rubbish and oily waste.

b. Must be made of non-combustible materid or of hardwood in skeleton form, filled to prevent absorption of
moisiure.

AND DYNAMO ROOMS.

3. Switchboards— Continued.
c. Mus be accessble fromdl sdes when the connections are on the back, but may be placed againg a brick
or stone wall when the wiring is entirdly on the face.

d. Must be kept free from moisture.
e. Bushbars must be equipped in accordance with rules for placing conductors.

4. Resistance Boxes and Equalizers —

(For construction rules, see No. 60.)

a.  Mus be placed on a switchboard or, if not thereon, at a distance of a foot from combugtible materid, or
separated therefrom by a non-inflammable, non-absorptive, insulaing materid.

5. Lightning Arresters —
(For construction rules, see No. 63.)
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a Must be attached to each sde of every overhead circuit connected with the station.

It is recommended to al electric light and power companies that arresters be connected at intervals over systems in such
numbers and so located as to prevent ordinary discharges entering (over the wires) buildings connected to the lines.

b. Must be located in reedily accessible places away from combudtible

materials, and as near as practicable to the point where the wires enter the building.

Station arresters should generdly be placed in plain Sght on the switchboard.

In dl cases, kinks, coils and sharp bends in the wires between the arresters and the outdoor lines must be
avoided asfar as possible.

c. Mug be connected with a thoroughly good and permanent ground connection by metdlic strips or wires
having a conductivity not less than that of a No. 6 B. & S. copper wire, which mus run as nearly ina sraight line
as possible from the arresters to the earth connection.

CLASSA.-STATIONS.
8

5. Lightning Arresters — Continued.
Ground wires for lightning arresters mus not be attached to gaspipes within the buildings

It is often desirable to introduce a choke coil in circuit between the arresters and the dynamo. In no case should the ground
wire from a lightning arrester be put into iron pipes, as these would tend to impede the discharge.

6. Care and Attendance —
a. A competent man must be kept on duty where generators are operating.

b. Qily waste must be kept in approved metd cans and removed dally.

Approved waste cans shall be made of metal, with legs raising can three inches fromthe floor, and with self-closing covers.

7. Testing of Insulation Resistance —
a.  All drcuits mugt be provided with relidble ground detectors. Detectors which indicate continuoudy, and gve
an indat and permanent indication of a ground are preferable. Ground wires from detectors must not be
attached to gas-pipes within the building.

b. Where continuoudy indicating detectors are not feasible, the circuits should be tested at least once per
day, and preferably oftener.

c. Data obtained from al tests must be preserved for examination by the Inspection Department having
jurisdiction.

These rules on testing to be applied at such places as may be designated by the Inspection Department having jurisdiction.

8. Motors —

a. Mug be insulated on floors or base frames, whichmus be kept filled to prevent absorption of moisture; and
mugt be kept clean and dry. Where frame inqulation is impracticable the Inspection Department having
juridiction may, in writing, permit its omisson, in which case the frame mugt be permanently and effectivey
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grounded.

MOTORS.

8. Motors— Continued.

A high-potential machine which, on account of great weight or for other reasons, can not have its frame insulated, should
be surrounded with an insulated platform. This may be made of wood mounted on insulating supports, and so arranged that a
man must stand upon it in order to touch any part of the machine.

In case of a machine having an insulated frame, if there is trouble fromstatic electricity due to belt friction, it should be
overcome by placing near the belt a metdlic comb connected to the earth, or by grounding the frame through a very high
resistance of not less than 200 ohms per volt generated by the machine.

b. Must be wired under the same precautions as required by rulesinclass“C’, for wires carrying a current
of the same volume and potentid.

The levels or branch circuits should be designed to carry acurrent at least fifty percent greater than that required by the rated
capacity of the motor to provide for the inevitable overloading of the motor at times without over-fusing the wires.

c. The motor and resistance box mugt be protected by a cutout and controlled by a switch (see No. 17 a), sad
switch plainly indicating whether “on” or “off”. Where one-fourth horse-power or lessis used on low-tension
circuits a sngle-pole switch will be accepted. The switchand rheostat mugt be located within Sght of the motor,
except in such cases where specia permisson to locate them esewhere is given, in writing, by the Inspection
Department having jurisdiction.

d. Mug have ther rheostats or darting boxes located so as to conform to the requirements of No. 4.

In connection with motors the use of circuit-breakers, automatic starting boxes and automatic under-load switches is
recommended, and they must be used when required.

e. Mug not be run in seriesmultiple or multiple-series, except on congant potentia systems and then only by
specia permission of the Inspection Department having jurisdiction.

CLASSA.-STATIONS

10

8. Motors— Continued.
f.  Must be covered with a waterproof cover when not in use, and, if deemed necessary by the Inspection
Department having jurisdiction, must be inclosed in an approved case.

Fromthe nature of the question the decision as to what is an approved case must be left to the Inspection Department having
jurisdiction to determine in each instance.

g Must, when combined with caling fans, be hung from insulated hooks, or ese there mugt be an insulator
interposed between the motor and its support.

h.  Must each be provided with a name-plate, giving the maker’s name, the capacity in volts and amperes and
the normd speed in revolutions per minute.

9. Railway Power Plants —
a. Must be equipped in each feed wire before it leaves the station withan approved automatic dircuit breaker
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(see No. 52) or other device, whict will immediately cut off the current in case of an accidental ground. This
device musg be mounted on a fireproof base, and in ful view and reach of the attendant.

10. Storage or Primary Batteries—

a.  Whencurrent for light and power is taken from primary or secondary batteries, the same generd regulations
must be observed as applied to smilar gpparatus fed from dynamo generators developing the same difference of
potentid.

b. Storage battery rooms must be thoroughly ventilated.

Cc. Specid atention is directed to the rules for rooms where acid fumes exig (see No. 24, j and k).
d. All secondary batteries must be mounted on non-absorptive, non-combusgtible insulators, such as glass or
thoroughly vitrified and glazed porcdlan.

e. The use of any metd lisble to corroson must be avoided in cdl connections of secondary batteries.

TRANSFORMERS.

11

11. Transformers—

(For construction rules, see No. 62.)

a. Incentra or subgtations, the transformers must be so placed that smoke from the burning out of the coails or
the bailing over of the ail (where all filled cases are used) could do no harm.

Class B.

OUTSIDE WORK.
All Systems and Voltages.

12. Wires—

a  Sevice wires mug have an approved rubber insulaing covering (see No. 41). Line wires, other than
sarvices, mud have an approved weetherproof, or rubber insulaing covering (see Nos. 41 and 44). All tie wires
mus have an insulation equal to that of the conductors they confine.

b. Must be so placed that moisture can not form a cross connection between them, not less than a foot apart,
and not in contact with any substance other than thar insulaing supports. Service blocks must be covered over
their entire surface with at least two coats of waterproof paint.

c. Mug be at least seven feet above the highest point of flat roofs, and at least one foot above the ridge of
pitched roofs over which they pass or to which they are attached.

d. Mug be protected by dead insulated guard iron or wires from possibility of contact with other conducting
wires or substances to which current may leak. Specid precautions of this kind must be taken where sharp
angles occur, or where any wires might possbly come in contact with dectric ligt or power wires.
e. Mug be provided with petticoat insulators of glass or porcelain. Porcelain knobs or clesats and rubber hooks
will not be approved.

f.  Mug be so spliced or joined as to be both mechanicaly and dectricaly secure without solder. The joints
must then be soldered, to insure preservation, and covered with an insulation equa to that on the conductors.

All joints must be soldered, even if made with some form of patent splicing device. This ruling applies to joints and splices in
al classes of wiring covered by theserules.
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OUTSIDE WORK.
13

12. Wires— Continued.

g Must, where they enter buildings, have drip loops outside, and the holes through whichthe conductors pass
mugt be bushed with non-combustible, non-absorptive insulaing tubes danting upward toward the insde.
h.  Teegraph, tdephone and Imilar wires mugt not be placed on the same cross- arm with dectric light or
power wires, and when placed on the same pole with such wires the distance between the two insde pins of
each cross-arm must not be less than twenty-six inches.

I. The medlic sheaths to cables mugt be permanently and effectivdly connected to “earth.”
TROLLEY WIRES.

j.  Must not be samdler thanNo. 0 B. & S. copper or No. 4 B. & S. sliconbronze, and must reedily sand the
drain put uponthemwhenin use.

k. Mus have a double insulation from the ground. In wooden pole construction the pole will be considered as
one insulaion.

[.  Must be capable of being disconnected at the power plant, or of being divided into sections, so that, in case
of fire on the railway route, the current may be shut off from the particular section and not interfere with the work
of the firemen. This rule aso gppliesto feeders.

m. Must be safdy protected agangt accidenta contact where crossed by other conductors.

Guard wires should be insulated fromthe ground and should be electrically disconnected in sections of not more than 300 feet
in length.

GROUND RETURN WIRES.

n. For the diminution of dectrolytic corrosion of underground metal work, ground return wires must be so
arranged that the difference of potentia between the grounded dynamo termind and any point on the return
arcuit will not exceed twenty-five volts.

CLASSB. -OUTSIDE WORK.
14

12. Wires— Continued.

It is suggested that the positive pole of the dynamo be connected to the trolley line, and that whenever pipes or other
underground metal work are found to be eectrically positive to the rails or surrounding earth, that they be connected by
conductors arranged so as to prevent as far as possible current flow from the pipes into the ground.

13. Trandformers -
(For construction rules, see No. 62.)
a  Mug not be placed ingde of any building, excepting centra stations, unless by specia permission of the
I nspection Department having jurisdiction.
b. Mus not be attached to the outsde walls of buildings, unless separated therefrom by substantia supports.

Class C.

INSIDE WORK .,

All Systems and Voltages
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GENERAL RULES—-ALL SYSTEMSAND
VOLTAGES

14. Wires—

(For special rules, see Nos. 18, 24, 32, 38 and 39.)
a  Mug not be of andler 9ze thanNo. 14 B. & S., except as dlowed under Rules24 t and 45 b.

b. Tie wires mug have an insulation equd to that of the conductors they confine.
c. Must be so spliced or joined as to be both mechanically and dectricaly secure without solder; they must then
be soldered to insure preservation, and the joint covered with an insulaion equa to tha on the conductors.
Stranded wires must be soldered before being fastened under clamps or binding screws, and, whenthey have a
conductivity greater than No. 10 B. & S. copper wire, they must be soldered into lugs

All joints must be soldered, even if made with some form of patent splicing device. This ruling applies to joints and splices in dl
classes of wiring covered by theserules.

d. Must be separated from contact with walls, floors, timbers or partitions through which they may pass by
non-combustible, non-absorptive insulaing tubes, such as glass or porcdain.

Bushings must be long 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, which may be a conductor, such as iron pipe; the tube then is to have a
non-conducting bushing pushed in at each end so as to keep the wire absolutely out of contact with the conducting pipe.

GENERAL RULES
16

14. Wires— Continued.

e. Mug be kept free from contact with gas, water or other metdlic piping, or any other conductors or
conducting materia which they may cross, by some continuous and firmly fixed non-conductor, cregting a
separation of at least one inch. Devidions from this rue may sometimes be alowed by special permisson.
f. Mus be so placed in wet places that an ar space will be left between conductors and pipes in crossng, and
the former must be run in such away that they can not come in contact withthe pipe accidentdly. Wires should
be run over, rather than under, pipes upon which moigure is likey to gather or which, by lesking, might cause
trouble on a circuit.

15. Underground Conductors -

a. Mus be protected, when brought into a building, againg moisture and mechanicd injury, and dl combustible
materid mugt be kept removed from the immediate vidnity.

b. Must not be so aranged as to shunt the current through a building around any catch-box.

16. Table of Carrying Capacity of Wires -

Below is a table which mugt be followed in placing interior conductors, showing the dlowable carrying
capacity of wires and cables of ninety-eight per cent conductivity, according to the standard adopted by the
American Inditute of Electrica Engineers.

INSIDE WORK.
17

16. Table of Carrying Capacity of Wires— Continued.
Table A TableB
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Rubber-Covered Weatherproof
Wires. Wires.
See No. 41. SeeNo. 42to 44
B.& S.G. Amperes Amperes Circular Mills.
18...... 3o 5. 1,624
16...... 6...... 8..... 2,583
14...... 12...... 16...... 4,107
12...... 17...... 23...... 6,530
10...... 24...... 32...... 10,380
8...... 33...... 46...... 16,510
6...... 46...... 65...... 26,250
5. 54...... T7...... 33,100
4. 65...... 922...... 41,740
T 76...... 110...... 52,630
2. 0...... 131...... 66,370
1. 107...... 156...... 83,690
0...... 127...... 185...... 105,500
00...... 150...... 220...... 133,100
000...... 177...... 262...... 167,800
0000...... 210...... 312...... 211,600
Circular Mills.
200,000...... 200...... 300
300,000...... 270...... 400
400,000...... 330...... 500
500,000...... 390...... 590
600,000...... 450...... 680
700,000...... 500...... 760
800,000...... 550...... 840
900,000...... 600...... 920
1,000,000...... 650...... 1,000
1,100,000...... 690...... 1,080
1,200,000...... 730...... 1,150
1,300,000...... 770...... 1,220
1,400,000...... 810...... 1,290
1,500,000...... 850...... 1,360
1,600,000...... 890...... 1,430
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

The lower limit is specified for rubber-covered wires to prevent gradual deterioration of the high insulations by the heat of the wires, but not
from fear of igniting the insulation. The question of drop is not taken into consideration in the above tables.

The carrying capacity of sixteen and eighteen wireis given, but no smaller than fourteen is to be used, except as allowed under Rules 24 t and
45h.

CONSTANT —POTENTIAL.
18

17. Switches, Cutouts, Circuit-Breakers, Etc—

(For construction rules, see Nos. 51, 52 and 53.)

a. Mugt, whenever cdled for, unless otherwise provided (for exceptions, see No. 8 ¢ and No. 22 c¢), be so
arranged that the cutouts will protect, and the opening of the switch or circuit-breaker will disconnect, dl of the
wires, thet is, in atwo-wire system the two wires, and in a three-wire system the three wires, mugt be protected
by the cutout and disconnected by the operation of the switch or circuit-bresker.
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b. Must not be placed in the immediate vidnity of eesly ignitible Suff or where exposed to inflanmable gases or
dust or to flyings of combugtible materid.
c. Must, when exposed to dampness, either be inclosed in a waterproof box or mounted on porcelain knobs.

CONSTANT-CURRENT SYSTEMS.

Principally Series Arc Lighting.

18. Wires-

(Seealso Nos. 14, 15 and 16.)
a. Mus have an approved rubber insulating covering (see No. 41).
b. Mus be arranged to enter and leave the building through an approved double-contact service switch (see
No. 51), mounted in a non-combustible case, kept free from moisture, and easy of accessto police or firemen.
So-cdled “ sngp switches” mudt not be used on high-potentid circuits.
c. Must dways bein plan gght, and never incased, except whenrequired by the Inspection Department having
jurigdiction.
d. Must be supported on glass or porcelain insulators, which separate the wire at least one inch fromthe surface
wired over, and must be kept

INSIDE WORK.
19

18. Wires— Continued.

rigidly at least eight inches from each other, except within the structure of lamps, on hanger-boards, in cutout
boxes, or like places, where aless distance is necessary.

e. Mug, on sde wadls be protected from mechanicd injury by a substantia boxing, retaining an ar space of
one inch around the conductors, closed at the top (the wires passng through bushed holes), and extending not
less than seven feet from the floor. When crossing floor timbers in cellars or in rooms, where they might be
exposed to injury, wires must be attached by ther insulating supportsto the under sde of awooden gtrip not less
than one-hdf aninchinthickness.

19. Arc Lamps -

(For construction rules, see No. 57.)

a.  Mug be carefully isolated from inflanmable materid.

b. Mus be provided at dl times with a glass globe surrounding the arc, securdly fastened upon a closed base.
No broken or cracked globesto be used.

c. Mug be provided with a wire netting (having a mesh not exceeding one and one-fourth inches) around the
globe, and an approved spark arrester (see No. 58), when readily inflammable materid is in the vidnity of the
lamps, to prevent escape of sparks, mdted copper or carbon. It is recommended that plan carbons, not
copper-plated, be used for lampsin such places.

Arc lamps, when used in places where they are exposed to flyings of easily inflammable material, should have the carbons
inclosed completely in a globe in such manner as to avoid the necessity for spark arresters.

For the present, globes and spark arresters will not be required on so-called “inverted arc” lamps, but this type of lanp must
not be used where exposed to flyings of easily inflammable materials.

CONSTANT-POTENTIAL.
20
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19. Arc Lamps — Continued.
d. Where hanger-boards (see No. 56) are not used, lamps must be hung from insulating supports other than
thar conductors.

20. Incandescent Lamps in Series Circuits -

a  Mud have the conductors inddled as provided in No. 18, and each lamp mus be provided with an
automatic cutout.

b. Must have each lamp suspended from a hanger-board by means of rigid tube.

c. No dectro-magnetic device for switches and no system of multiple-series or seriessmultiple lighting will be
approved.

d. Under no circumgtances can they be attached to gas fixtures.

CONSTANT-POTENTIAL SYSTEMS
GENERAL RULES—-ALL VOLTAGES

21. Automatic Cutouts (Fuses and Circuit-Breakers).

(See No. 17, and for construction, Nos. 52 and 53.)
a. Mugt be placed ondl service wires, ether overhead or underground, as near as possible to the point where
they enter the building and indde the walls, and aranged to cut off the entire current from the building.

Where the switch required by rule No. 22 is inside the building, the cutout required by this section must be placed so as to
protect it.

b. Must be placed at every point where a change is made in the gze of wire (unless the cutout in the larger wire
will protect the smdler (see No. 16).

c. Must be inplain 9ght, or inclosed in an approved box (see No. 54), and readily accessible. They must not be
placed in the canopies or Sdls of fixtures

INSIDE WORK.
21

21. Automatic Cutouts— Continued.

d. Mus be so placed that no set of incandescent lamps, whether grouped on one fixture or severa fixtures or
pendants, requiring more than 660 wetts shdl be dependent upon one cutout. Special permissonmay be givenin
writing by the Inspection Department having jurisdictionfor departure from this rule in case of large chanddliers,
stage borders and illuminated Signs.

e. Must be provided with fuses, the rated capacity of which does not exceed the dlowable carrying capacity of
the wire, and, when circuit-breskers are used, they must not be set more than about thirty per cent above the
dlowable carying capacity of the wire, unless a fusble cutout is dso inddled in the drcuit (see No. 16).

22. Switches—

(See No. 17, and for construction, No. 51.)

a. Mus be placed on dl service wires, ether overhead or underground, in a reedily accessible place, as near as
posshle to the point where the wires enter the building, and aranged to cut off the entire current.
b. Mus dways be placed in dry, accessible places, and be grouped as far as possible. Knife switches must be
so placed that gravity will tend to open rather than close the switch.

c. Mug not be dnglepole, except when the drcuits which they control supply not more than dx
16-candle-power lamps or their equivaent.
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d. Where flud- switches are used, whether witl conduit systems or not, the switches must be inclosed in boxes
constructed of or lined with fire-ressting materid. No push-buttons for bells, gas lighting circuits or the like shdll
be placed in the same wal-plae with switches controlling dectric ligt or power wiring.

LOW CONSTANT-POTENTIAL
22

23. Electric Heaters—

a Mug, if gationary, be placed in a safe Studion, isolated from inflanmable materids and be treated as
sources of hest.

b. Mus each have a cutout and indicating switch (see No. 17 a).

c. Mug have the attachments of feed wires to the heaters in plain Sght, eadly accessible and protected from
interference, accidenta or otherwise.

d. The flexible conductors for portable apparatus, such asirons, etc. must have an approved insulaing covering
(seeNo. 45 h).

e. Mug each be provided with name-plate, giving the maker’s name and the norma capacity in volts and
amperes.

LOW-POTENTIAL SYSTEMS.

300 Voltsor Less.

Any circuit attached to any machine, or combination of machines, which develops a difference of
potential, between any two wires, of over ten volts and less than 300 volts, shall be considered as a
low-potential circuit, and as coming under this class, unless an approved transforming device is used,
which cuts the difference of potential down to ten volts or less. The primary circuit not to exceed a
potential of 3,500 volts.

24. Wires—
GENERAL RULES
(Seealso Nos. 14, 15 and 16.)
a. Mug not be lad in plaster, cement or Smilar finish.
b. Must never be fastened with staples.
c. Mug not be fished for any great distance, and only in places where the inspector can satisy himsdf that the
rules have been complied with.

INSIDE WORK.
23

24. Wires— Continued.

d.  Twin wires must never be used, except in conduits, or where flexibdle conductors are necessary.
e. Mug be protected on sde wals from mechanica injury. When crossng floor timbers in cellars or in rooms,
where they might be exposed to injury, wires mus be attached by thar insulating supports to the underside of a
wooden dgrip, not less than one-hdf inch in thickness, and not less than three inches in width.

Suitable protection on side wals may be secured by a substantial boxing, retaining an air space of one inch around the
conductor, closed at the top (the wires passing through bushed holes), and extending not less than five feet fromthe floor; or
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by an iron-armored or metal-sheathed insulating conduit sufficiently strong to withstand the strain it will be subjected to; or
plain metal pipe, lined with insulating tubing, which must extend one-half inch beyond the end of the meta tube.
The pipe must extend not less than five feet above the floor, and may extend through the floor in place of a floor bushing.
If iron pipes are used with alternating currents, the two or more wires of a circuit must be placed in the same conduit. In this
case the insulation of each wire must be reinforced by a tough conduit tubing projecting beyond the ends of the iron pipe at
least two inches.

f.  Whenrunimmediatdy under roofs, or in proximity to water tanks or pipes, will be considered as exposed to
moisiure.

SPECIAL RULES.
For open work:
In dry places:
g Mudg have an approved rubber or “dow-burning” weatherproof insulaion (see Nos. 41 and 42).
h. Mug be rigidy supported on non-combustible, non-absorptive insulators, which separate the wire at least
one-hdf inch from the surface wired over, and they mugs be kept apart at least two and one-haf inches.

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

LOW CONSTANT-POTENTIAL
24

24. Wires— Continued.

In buildings of mill construction, mains of No. 8 B. & S. wire or over, where not liable to be disturbed, may be separated about
four inches, and run from timber to timber, not breaking around, and may be supported at each timber only.
This rule will not be interpreted to forbid the placing of the neutral of a three-wire system in the center of a three-wire cleat,
provided the outside wires are separated two and one-half inches.

In damp places, such as Breweries, Sugar Houses, Packing Houses, Stables, Dye Houses, Paper or Pulp
Mills, or buildings specially liable to moisture or acid or other fumes liable to injure the wires or their
insulation, except where used for pendants:

i.  Must have an approved rubber insulaing covering (see No. 41).
J. Mugt be rigidy supported on non-combustible, non-absorptive insulators, which separate the wire at least
one inch from the surface wired over, and they mugst be kept apart at leest two and one-hdf inches.

Rigid supporting 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 between supports should be shortened. In buildings of mill
construction, mainsof No.8B. & S. wire or over, where not liable to be disturbed, may be separated about four inches, and run
fromtimberto timber, not breaking around, and may be supported at each timber only.

k. Must have no joints or splices.

For moulding work:

[. Must have approved rubber insulaing covering (see No. 41).
m. Must never be placed in moulding in concedled or damp places.

For conduit work:
n. Must have an approved rubber insulating covering (see No. 47).
0. Mug not be drawn in until al mechanical work on the building has been, as far as possible, completed.
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INSIDE WORK
25

24. Wires— Continued.
p. Musg, for dternding systems, have the two or more wires of a drcuit drawn in the same conduit.

It is advised that this be done for direct-current system also, so that they may be changed to aternating systems at any time,
induction troubles preventing such achange unless this construction is followed.

For concealed”knob and tube” work:

g. Must have an approved rubber insulaing covering (see No. 41).

r. Must be rigidy supported on non-combustible, non-absorptive insulators which separate the wire at least one
inch from the surface wired over, and mugt be kept at least ten inches apart, and, when possible, should be run
angly on separate timbers or sudding.

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

s.  When, from the nature of the case, it is impossble to place conceded wiring on non-combustible, insulaing
supports of glass or porceain, an approved armored cable, Sngle or twin conductors (see No. 48), may be
used if it is ingaled without joints between outlets, and the cable armor properly enters dl fittings and is rigidly
secured in place; or, if the wires are not exposed to moisture, they may be fished on the loop systemif separately
incased throughout in gpproved flexible tubing or conduits.

For fixture work:

t. Must have an approved rubber insulaing covering (see No. 46), and shdl not be less in 5ze than No. 18 B.
& S.

u. Supply conductors, and especidly the splices to fixture wires, must be kept clear of the grounded part of
gas-pipes, and, where shdls are used, the latter must be constructed in a manner afording sufficdent area to
alow this requirement.

v. Must, when fixtures are wired outside, be so secured as not to be cut or abraded by the pressure of the
fagtenings or mation of the fixture,

LOW CONSTANT-POTENTIAL.
26

25. Interior Conduits -
(Seealso Nos. 24 ntop, and 49.)

The object of atube or conduit is to facilitate the insertion or extraction of the conductors to protect them from mechanical
injury and, as far as possible, frommoisture. Tubes or conduits are to be considered merely as raceways, and are not to be relied
upon for insulation between wire and wire, or between the wire and the ground.

a.  No conduit tube having an internd diameter of less than five-eghths of an inch shdl be used. (If conduit is
lined, measurement to be taken ingde of lining.)

b. Must be continuous from one junction box to another or to fixtures, and the conduit tube must properly enter
dl fittings.

c. Mug be firg inddled as a complete conduit system, without the conductors.

d. Must be equipped at every outlet with an approved outlet box.

e. Meta conduits, where they enter junction boxes, and at dl other outlets, etc., must be fitted with a capping of
approved insulating materid, fitted so asto protect wire from abrasion.
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f. Must have the meta of the conduit permanently and effectualy grounded.

26.Fixtures—

(SeealsoNo. 24t tov.)
a.  Must, when supported from the gas-piping of a building, be insulated from the gas-pipe system by means of
approved inaulaing joints (see No. 59) placed as close as possble to the caling.

It is recommended that the gas outlet pipe be protected above the insulating joint by a non-combustible, non-absorptive
insulating tube, having aflange at the lower end where it comes in contact with the insulating joint; and that, where outlet tubes
are used, they be of sufficient length to extend below the insulating joint, and that they be so secured that they will not be
pushed back when the canopy is put in place. Where iron ceilings are used, care must be taken to see that the canopy is
thoroughly and permanently insulated fromthe ceiling.

INSIDE WORK.
27

26. Fixtures— Continued.

b. Mug have dl burs, or fins removed before the conductors are drawn into the fixture
c. The tendency to condensation within the pipes should be guarded againgt by sedling the upper end of the
fixture.

d. No combination fixture in which the conductors are concedled in a space less than one-fourth inch between
the indde pipe and the outside casing will be approved.

e. Must be tested for “contacts’” between conductors and fixture, for “short circuits’ and for ground connections
before it is connected to its supply conductors.

f.  Caling blocks for fixtures should be made of insulating materid; if not, the wires in passing through the plate
mugt be surrounded with non-combustible, non-absorptive, insulaing materid, such as glass or porcdain.

27. Sockets —

(For construction rules, see No. 55.)

a In rooms where inflammabdle gases may exis the incandescent lamp and socket must be enclosed in a
vapor-tight globe, and supported on a pipe-hanger, wired with approved rubber-covered wire (see No. 41)
soldered directly to the circuit.

b. In damp or wet places, or over specidly inflanmeble suff, waterproof sockets must be used.

When waterproof sockets are used, they should be hung by separate stranded rubber-covered wires, not smaller than No. 14 B.
& S., which should preferably be twisted together when the drop is over three feet. These wires should be soldered direct to the
circuit wires, but supported independently of them.

28. Flexible Cord —

a. Mus have an approved insulation and covering (see No. 45)

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

C. Must not be used except for pendants, wiring of fixtures and portable lamps or motors.

LOW CONSTANT-POTENTIAL
28

28. Flexible Cord —Continued.
d. Must not be used in show windows.
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e. Mug be protected by insulaing bushings where the cord enters the socket.

f.  Must be so suspended that the entire weight of the socket and lamp will be borne by knots under the bushing
in the socket, and above the point where the cord comes through the cdling block or rosette, in order that the
grain may be taken from the joints and binding screws.

29. Arc Lights on Low-Potential Circuits —
a Mus have a cutout (see No. 17 a) for each lamp or each series of lamps.

The branch conductors should have a carrying capacity about fifty per cent in excess of the normal current required by the
lamp to provide for heavy current required when lamp is started or when carbons become stuck without over-fusing the wires.

b. Must only be furnished with such resistances or regulators as are enclosed in non-combustible materid, such
resstances being treated as sources of heat. Incandescent lamps must not be used for resistance devices.
c. Must be supplied with globes and protected by spark arresters and wire netting around globe, as inthe case
of arc lights on high-potentid circuits (see Nos. 19 and 58).

30. Economy Coils —

a  Economy and compensator coils for arc lamps must be mounted on non-combustible, non-absorptive
insulating supports, such as glass or porcdan, dlowing an ar space of at least one inch between frame and
support, and in genera to be treated like sources of hedt.

31. Decorative Series Lamps -
a  Incandescent lamps run in series shdl not be used for decorative purposes ingde of buildings, except by
gpecia permissioninwriting from the Inspection Department having jurisdiction.

INSIDE WORK
29

HIGH-POTENTIAL SYSTEMS.

300 TO 3,500 VOLTS.

Any circuit attached to any machine, or combination of machines, which devel ops a difference of
potential, between any two wires, of over 300 volts and less than 3,500 volts, shall be considered as a
high-potential circuit, and as coming under that class, unless an approved transforming deviceis used,
which cuts the difference of potential down to 300 volts or less.

32. Wires—

(Seealso Nos. 14, 15 and 16.)
a. Must have an approved rubber-insulating covering (see No. 41.)
b. Mus be dwaysin plain sght and never incased, except where required by the Ingpection Department having
juridiction.
c. Must berigidly supported on glass or porcelain insulators, which raise the wire & least one inch from the
surface wired over, and must be kept apart a least four inches for voltages up to 750 and &t least eight inches
for voltages over 750.

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

In buildings of mill construction, mains of No. 8 B. & S. wire or over, where not liable to be disturbed, may be separated about
six inches for voltages up to 750 and about ten inches for voltages above 750; and run from timber to timber, not breaking
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around, and may be supported at each timber only.

d. Must be protected on Sde wals from mechanica injury by a substantia boxing, retaining an air space of one

inch around the conductors, closed at the top (the wires passing through bushed holes) and extending not less
than

seven feet from the floor. When crossing floor timbers, in cdlarsor in

HIGH CONSTANT —POTENTIAL.
30

32. Wires— Continued.

rooms, where they might be exposed to injury, wires mus be attached by their insulaing supports to the under
sde of awooden gtrip not less than one-hdf an inchin thickness.

33. Transformers (When permitted ingde buildings. See No. 13) —

(For construction rules, see No. 62)
a Mud be located at a point as near as possble to that a which the primary wires enter the building.
b. Mus be placed in an indosure constructed of or lined with fire-ressting materid; the inclosure to be used
only for this purpose, and to be kept securdy locked and access to the same alowed only to responsible
persons.
c. Mus be effectudly insulated from the ground and the inclosure in which they are placed mus be practicaly
ar tight, except that it shdl be thoroughly ventilated to the outdoor air, if possible, through a chimney or flue
There should be at least Sx inches air space on dl sides of the transformer.

34. Car Wiring —

a  Mug be dways run out of reach of the passengers, and mugt have an approved rubber-insulaing covering
(seeNo. 41).

35. Car Houses -
a. Mug have the trolley wires securdly supported on insulating hangers.

b. Mus have the trolley hangers placed at such distance apart that, in case of a break in the trolley wire, contact
can not be made with the floor.

c. Must have cutout switch located at a proper place outside of the building, so that dl trolley circuits in the
buildhng can be cutout a one point, and line circuit-breskers mus be inddled, so tha

INSIDE WORK.
31

35. Car Houses— Continued.

when this cutout switch is open the trolley wire will be dead at dl points within 100 feet of the building. The
current must be cut out of the building whenever the same is not in use or the road not in operation.
d. Mug have dl lamps and stationary motors ingtdled in such away that one man switch can control the whole
of each ingdlation — lighting or power — independently of main feeder-switch. No portable incandescent lamps
or twinwire alowed, except that portable incandescent lamps may be used in the pits, connections to be made
by two approved rubber-covered flexible wires (see No. 41), properly protected against mechanica injury; the
drcuit to be controlled by a switch placed outsde of the pit.

e. Mug have dl wiring and apparatus inddled in accordance with rules under Class “C” for
congtant-potential systems.
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f.  Must not have any systerr of feeder distributior centering in the building.

g Mug have the rals bonded at each joint with not less than No. 2 B. & S. anneded copper wire, dso a
supplementary wire to be run for each track.

h. Must not have cars left withtrolley in eectrical connection with the trolley wire.

36. Lighting and Power from Railway Wires -

a Must not be permitted, under any pretense, inthe same drcuit with trolley wires witha ground return, except
in eectric railway cars, dectric car houses and ther power gtations; nor shdl the same dynamo be used for both
pUrposes.

37. Series Lamps —
a No sysem of multiplesies or seriesmultiple for lignt or power will be approved.
b. Under no circumstances can lamps be attached to gas fixtures

EXTRA HIGH-CONSTANT-POTENTIAL.
32

EXTRA HIGH-POTENTIAL SYSTEMS.
Over 3,500 Volts.

Any circuit attached to any machine or combination of machines, which develops a difference of
potential, between any two wires, of over 3,500 volts, shall be considered as an extra a high-potential
circuit, and as coming under that class, unless an approved transforming device is used, which cuts the
difference of potential down to 3,500 voltsor less.

38. Primary Wires—
a. Must not be brought into or over building, except power and substations.

39. Secondary Wires—
a.  Mug be inddled under rulesfor high-potentia systems, when tharr immediate primary wires carry a current
at a potentid of over 3,500 volts, unless the primary wires are entirdly underground.

The presence of wires carrying a current at a potential of over 3,500 volts in the streets of cities and towns is considered as
increasingthe fire hazard.

ClassD.
FITTINGS, MATERIALS
AND DETAILS OF
CONSTRUCTION.

All Systems and Voltages.

Insulated Wires— Rules 40 to 48.
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40. General Rules—

a Copper for insulated conductors mugt never vary in diameter so as to be more than
two-one-thousandths of an inchless than the specified sze.

b. Wiresand cables of dl kinds designed to meet the following specifications must be plainly tagged or marked
asfollows

The maximum voltage at which the wire is designed to be used.

The words “Nationa Electricd Code Standard.”

Name of the manufacturing company and, if desired, trade name of the wire,

Month and year when manufactured.

El O

41. Rubber-Covered —
a. Copper for conductors must be thoroughly tinned.

Insulation for voltages between 0 and 600:

b. Must be of rubber or other gpproved substance, and be of a thickness not less than that given in the following
tablefor B. & S. gage Sizes

From 18to 16, inclusve, 1/32"

“ 14 to 8, “ 3/64”

“ 7to 2, “ 1/16”

“ 1to 0000, “ 5/64"

“ 0000 to 500,000. C. M. 3/32”

“ 500,000 to 1,000,000, * 7/64”
Larger than 1,000,000, * g8

Measurements of insulating wall are to be made at the thinnest portion of the dielectric.

CLASSD.
34

41. Rubber-Coated — Continued.

c. The completed coverings must show an insulation resistance of at least 100 megohms per mile during thirty
days immersoninwater at seventy degrees Fahrenheit.

d. Eachfoot of the completed covering must show a didectric strength aufficent to resist throughout five minutes
the application of an eectro-moative force of 3,000 volts per one-sixty-fourth of an inch thickness of insulation
under the following conditions:

The source of dternating eectro-motive force shdl be a transformer of at least one kilowatt capacity. The
gpplication of the eectro-moative force shdl firg be made at 4,000 volts for five minutes and then the voltage
increased by steps of not over 3,000 valts, each hdd for five minutes, until the rupture of the insulation occurs.
The tests for didectric strength shdl be made on a sample of wire which has been immersed for seventy-two
hours in water, one foot of which is submerged in a conducting liquid hed in a metd trough, one of the
transformer terminds being connected to the copper of the wire and the other to the metd of the trough.

Insulations for voltages between 600 and 3,500:
e. The thickness of the insulating wals must not be less than those given in the falowing table for B. & S. gage
Szes
From 14 to 1, incdusve, 3/32
From0to 500,000, C.M.,  3/32" covered by atape or abraid.
Larger than 500,000, C.M., 4/32" covered by atape or a braid.
f.  The requirements as to insulation an breakdown resistance for wires for low-potentid systems shdl goply,
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with the exception that an insulatior resstance of not less thar 300 megohms per mile shdl be required.

FITTINGS MATERIALS, ETC.
35

41. Rubber-Covered— Continued.

Insulations for voltages over 3,500:

g Wire for aclight circuits exceeding 3,500 volts potentid shdl have an insulaing wal not less than
gx-thirty-seconds of an inch in thickness, and shdl withgtand a break-down test of at least 30,000 volts and
have an insulation of at least 500 megohms per mile

The tests on this wire to be made under the same conditions as for low-potentia wires.

Specifications for insulations for alternating currents exceeding 3,500 volts have been considered, but on account of the
somewhat complex conditions in such work, it has so far been deemed inexpedient to specify general insulations for this use.

h.  All of the above insulaions mus be protected by a subgtantia braided covering properly saturated with a
preservative compound and suffidently strong to withstand dl the abrasion likely to be met within practice, and

auffidently dadtic to permit dl wiressmdler than No. 7 B. & S. gage to be bent around a cylinder withtwice the
diameter of the wire, without injury to the braid.

42. Sow-burning Weather proof -

a  The insulaion shdl conss of two coatings, the inner one to be fireproof in character, the outer to be
wegtherproof. The inner fireproof coating must comprise at least Sx-tenths of the totd thickness of the wdl. The
completed covering must be of a thickness not less than that given inthe following table for B. & S. gage 9zes

From 14to 8, indusve 3/64”
“ 71to 2, 1/16"
“ 2to 0000, 5/64 “
“ 0000 to 500,000, C. M., 3/32"
“ 500,000 1,000,000, “ 7/64“
Larger than 1,000,000, * 8

Measurements of insulaing wdl are to be made a the thinnet portion of the didectric.

CLASSD.
36

43. Sow-burning Weather proof - Continued.

b. Theinner fireproof coating shall be layers of cotton or other thread, the outer one of which must be braided.
All the interdtices of these layers are to be filled with the firgproofing compound. This is to be materid whose
solid condituent is not susceptible to moisture, and which will not burn even when ground in an oxidizable ail,
making a compound which, while proof againgt fire and moigture, at the same time has considerable dadticity,
and whichwhen dry will suffer no change at a temperature of 250 degrees Fahrenheit, and whichwill not burn at
even higher temperature.

c. The weatherproof coating shdl be a stout braid thoroughly saturated with a dense moisture-proof compound
thoroughly dicked down, gpplied in such manner as to drive any atmospheric moisture from the cotton braiding,
thereby securing a covering to a great degree waterproof and of high insulaing power. This compound to retain
itseladticity at zero Fahrenheit, and not to drip at 160 degrees Fahrenheit.

This wire is not as burnable as the old “weatherproof,” nor as subject to softening under heat, but till is able to repel the
ordinary amount of moisture found indoors. It would not usually be used for outside work.
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44. Sow-burning -
a. Theinsulation shdl be the same as the “dow-burning westherproof,” except that the outer braiding shdll

be impregnated with a fireproofing compound smilar to that required for the interior layers, and with the outer
surface finished smooth and hard.

This “slow-burning” wire shall only be used with special permission of the Inspection Department having jurisdiction.
This is practicaly the old “Underwriters” insulation. It is specially useful in hot, dry places where ordinary insulations would
perish, also where wires are bunched, as on the back of alarge switchboard or in a wire tower, so that the accumulation of
rubber or weatherproof insulation would result in an objectionably large mass of highly inflanmable materidl.
Its useis restricted, as its insulating qualities are not high and are damaged by moisture.

FITTING, MATERIALS, ETC.
37

44. Weatherproof -

a.  The inulding covering shdl consst of at least three braids thoroughly impregnated with a dense moidture
repellent, whichwill not drip at a temperature lower than 180 degrees Fahrenheit. The thickness of insulaion
ghdl be not less than that of “dow-burning westherproof.” The outer surface shal be thoroughly dicked down.”

This wire is for outdoor use where moisture is certain and where fireproof qualities are not necessary.

45. Flexible Cord -

a. Must be made of stranded copper conductors, each strand to be not larger than No. 26 or smdler than No.
30 B. & S. gage, and each stranded conductor must be covered by an approved insulation and protected from
mechanicd injury by a tough, braided outer covering.

For pendant lamps:
Inthis class is to be incdluded dl flexible cord which under usua conditions, hangs fredy in air, and which is
not likdy to be moved aufficently to come in contact with surrounding objects.
b. Each stranded conductor must have a carrying capacity equivdent to not lessthana No. 18 B. & S. gage
wire.
c. The covering of each stranded conductor must be made up as follows
1. Atight, close wind of fine cotton.
2. Theinsaulaion proper, whichshdl be either waterproof or dow-burning.
3. Anouter cover of Slk or cotton.

The wind of cotton tends to prevent abroken strand puncturing the insulation and causing a short circuit. It also keeps the
rubber fromcorroding the copper.

d. Waterproof insulation mugt be solid at least one-thirty-second of an inch thick, and must show an
insulationres stance of fifty megohms per mile

CLASSD.
38

45. Flexible Cord - Continued.

throughout two weeks immergon in water at 70 degrees Fahrenheit, and stand the tests prescribed for
low-tensonwires as far as they apply.

e. Sow-burning insulaion mugt be at least one-thirty-second of an inch in thickness and composed of
ubgtantid, eastic, dow-burning materids, which will suffer no damage a a temperature of 250 degrees
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Fahrenhait.

f. The outer protecting braiding should be so put on and sedled in place that when cut it will not fray out, and
where cottonis used, it should be impregnated with a flameproof paint, whichwill not have an injurious effect on
the insulaion.

For portables:

Inthis classisincluded dl cord used on portable lamps, smdl portable motors, etc.

0. Hexible cord for portable use must have waterproof insulation as required in section d for pendant cord, and
in addition be provided with a reinforcing cover especidly designed to withstand the abrasion it will be subject to
inthe uses to whichit isto be put.

For portable heating appar atus:
Must be made up as follows-
A tight, close wind of fine cotton.
A thin layer of rubber about one-one-hundredth of an inch thick, or other cementing materid.
A layer of asbestos insulation at least three-aixty-fourths of an inch thick.
A dout braid of cotton.
An outer reinforcing cover especidly designed to withstand abrasion.

ahOWNE T

This cord is in no sense waterproof, the thin layer of rubber being specified in order that it may serve merely as a seal to
help hold in place the fine cotton and asbestos, and it should be so put on as to accomplish this.

FITTINGS MATERIALS, ETC.
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46. FixtureWire-

a. Mus have a 0lid insulaion, witha dow-burning, tough, outer covering, the whole to be at one-thirty-second
of aninchin thickness, and show an insulaion resistance between conductors and between ether conductor and
the ground, of a least one megohm per mile after one week’s submerson in water at seventy degrees
Fahrenheit, and after three minutes eectrification, with 550 volts.

47. Conduit Wire -

Must comply with the fallowing specifications.

a  For meta conduits, having a lining of insulation materid, dngle wires must comply with No. 41, and dl
duplex, twin and concentric conductors must comply with No. 41, and must aso have each conductor
separately braided or taped and a substantia braid covering the whole.

b. For unlined metal conduits, conductors must conform to the specifications given for lined conduits, and in
addition have a second outer fibrous covering at least one-thirty-second of an inch in thickness and aufficently
tenacious to withstand the abrasion of being hauled through the metal conduiit.

The braid required around each conductor in duplex, twin and concentric cables is to hold the rubber insulation in place and
prevent jamming and flattening.

48. Armored Cable -

a. The amor of such cables mus be at least equd in thickness and of equal strength to resist penetration by
nals, etc., as the armor of meta coverings of metal conduits (see No. 49b).

b. The conductors in same, Sngle wire or twin conductors, must have an insulating covering as required by No.
41, any filler used to secure a round exterior must be impregnated with a moisture
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48. Armored Cable - Continued.

repellent, and the whole bunch of conductors and fillers must have a separate exterior covering of insulaing
materid at least one-thirty-second of an inch in thickness, conforming to the insulation standard given in No. 41
and covered with a subgtantia braid.

Very reliable insulation is specified as such cables are liable to hard usage, and in part of their length may be subject to
moisture, while they may not be easily removable, so that a breskdown of insulation is likdy to be expensive.

49. Interior Conduits -

(For wiring rules, see Nos. 24 and 25.)

a. Each length of conduit, whether insulated or uninsulated, must have the maker’s name or initids stamped in
the metd or attached thereto in a satisfactory manner, so that the inspectors can readily see the same.

Metal Conduits with Lining of Insulating M aterial:
b. The meta covering or pipe mugt be equa in strengthto the ordinary  commercid forms of gas-pipe of the
same sze, and its thickness must be not  less than that of sanding gas-pipe, as shown by the falowing table.

Sze Thickness of Sze Thickness of
Inches.  Wall-Inches. Inches. Wall-Inches.
1 109 1% .140

5/8 11 1% .145

% 113 2 154

1 134

An dlowance of two-one-hundredths of an inch for variation in manufacturing and loss of thickness by deaning
will be permitted.

c. Mug not be serioudy affected externdly by bumning out a wire indde the tube when the iron pipe is
connected to one side of the aircuit.

d. Mugt have the insulaing lining firmly secured to the pipe.

FITTINGS MATERIALS, ETC.
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49. Interior Conduits - Continued.

e. The insulaing lining must not crack or break when a length of the conduit is uniformly bent at temperature of
212 degrees Fahrenhet to an angle of ninety degrees, with a curve having a radius of fifteen inches, for pipes of
one inchand less, and fifteentimes the diameter of pipe for larger pipes.

f.  The insulaing lining must not soften injurioudy at a temperature below 212 degrees Fahrenhelt and mugt leave
water inwhichit is boiled practicaly neutrd.

g. The insulaing lining must be at least one-thirty-second of an inch inthickness, and the materids of whichiit is
composed mug be of such a nature as will not have a deteriorating effect on the insulation of the conductor, and
be aufficently tough and tenacious to withstand the abrasion test of drawing long lengths of conductors in and out
of same.

h. The insulaing lining must not be mechanicaly wesk after three days submersionin water, and when removed
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fromr the pipe entire, mugt not absorb more than ten per cent of its waght of water during 100 hours of
submersion.

i. All ebows or bends mug be so made that the conduit or lining of same will not be injured. The radius of the
curve of the inner edge of any elbow not to be less than three and one-hdf inches. Must have not more than the
equivdent of four quarter bends from outlet to outlet, the bends a the outlets not beng counted.

Unlined M etal Conduits:

j. Paniron or steel pipes of equal thickness and srengths specified for lined conduitsin No. 49b may be used
as conduits, provided ther interior surfaces are smooth and free from burs; pipe to be gavanized, or the interior
surfaces coated or enameled, to prevent oxidation, with some substance which will not soften so asto become
sticky and prevent wire from being withdrawn fromthe pipe.

CLASSD.
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49. Interior Conduits- Continued

k. All elbows or bends must be so made that the conduit will not be injured. The radius of the curve of the inner
edge of any elbow not to be less than three and one-haf inches. Must have not more than the equivaent of four
quarter bends from outlet to outlet, the bends at the outlet not being counted.

50. Wooden Mouldings -

(For wiring rules, see No. 24.)
a. Mus have, both outsde and ingde, at least two coats of waterproof paint, or be impregnated with a moisture
repellent.
b. Must be made of two pieces, abacking and cgpping so constructed asto  thoroughly incase the wire, and
provide a one-hdf-inch tongue between the conductors, and a olid backing, which, under grooves, shdl not be

less than three-eighths of an inch in thickness, and mug afford suitable protection from dorasion.
It is recommended that only hardwood moulding be used.

51. Switches -

(SeeNos. 17 and 22.)
a  Mugt be mounted on non-combustible, non-absorptive, inulding bases, such as dae or porcdain.
b. Mus have carrying capacity sufficent to prevent undue hegting.
c. Must, when used for service switches, indicate, on inspection, whether the current be “on” or “off.”
d. Mug be planly marked where it will dways be vishle, with the name of the maker and the current and
voltage for which the switchis designed.
e. Mug, for congtant-potentia systems, operate successfully at fifty per cent overload in amperes, with
twenty-five per cent excess voltage under the most severe conditions they are liable to meet with in practice.

FITTINGS MATERIALS, ETC.
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51. Switches - Continued.

f. Mugt, for constant-potential systems, have a firmand secure contact; must make and break reedily, and not
stop when motion has once been imparted by the handle

g Must, for congtant-current systems, close the main drcuit and disconnect the branch wires when turned “off”;
must be so congtructed that they shdl be autométic in action, not stopping between points when started, and
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mug prevent an arc betweer the points under dl circumstances. They mus indicate, upor ingpection, whether
the current be “on” or “off.”

52. Cutouts and Circuit-Breakers -
(For installation rules, see Nos. 17 and 21.)

a Must be supported on bases of non-combustible, non-absorptive insulding materid.
b. Cutouts mugt be provided with covers, when not arranged in approved cabinets, so asto obviate any danger
of the mdted fuse meta coming in contact with any substance which might be ignited thereby.
c. Cutouts must operate successfully, under the most severe conditions they are lidble to meet with in practice,
on short circuits with fusesrated at fifty per cent above and with a voltage twenty-five per cent above the current
and voltage for whichthey are designed.
d. Circuit-breskers mug operate successfully, under the most severe conditions they are ligble to meet with in
practice, on short circuits when set at fifty per cent above the current, and with a voltage twenty-five per cent
above that for whichthey are designed.
e. Must be planly marked where it will dways be visble, with the name of the maker, and current and voltage
for whichthe device is designed.

CLASSD.
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53. Fuses-

(For installation rules, see Nos. 17 and 21.)
a. Mus have contact surfaces or tips of harder metd having perfect eectrical connection with the fusible part of
the gtrip.
b. Must be stamped with about eighty per cent of the maximum current they can carry indefinitdy, thus dlowing
about twenty-five per cent overload before fuse mdts.

With naked open fuses, of ordinary shapes and not over 500 amperes capacity, the maximum current which will melt themin
about five minutes may be safely taken as the melting point, as the fuse practically reaches its maximumtemperature in this time.
With larger fuses alonger time is necessary.

Enclosed fuses where the fuseis often in contact with substances having good conductivity to heat, and often of considerable
volume, require a much longer time to reach a maximumtemperature, on account of the surrounding materia which heats up
slowly.

Thesedata are given to facilitate testing.

C. Fuse teminds mus be stamped with the maker's name, initids, or some known trademark.

54. Cutout Cabinets-
a  Mug be so constructed, and cutouts so arranged, as to obviate any danger of the mdted fuse metal coming
in contact with any substance which might be ignited thereby.

A suitable box can be made of marble, slate or wood, strongly put together, the door to close against a rabbet so as to be
perfectly dust-tight, and it should be hung on strong hinges and held closed by a strong hook or catch. If the boxis wood, the
inside should be lined with sheets of asbestos board about one-sixteenth of an inch in thickness, neatly put on and firmly
secured in place by shellac and tacks. The wires should enter through holes bushed with porcelain bushings; the bushings
tightly fitting the holes in the box, and the wires tightly fitting the bushings (using tape to build up the wire, if necessary) so as
to keep out the dust.

FITTINGS MATERIALS, ETC.
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55. Sockets -
(SeeNo. 27.)

Sockets of dl kinds, induding wal receptacles, must be congtructed in accordance with the following
specifications:
a Standard Sizes — The standard lamp socket shdl be suitable for use on any voltage not exceeding 250 and
withany gze lamp up to fifty candle-power. For lamps larger than fifty candle-power a standard keyless socket
may be used, or if akey is required, a specia socket designed for the current to be used must be made. Any
special sockets mugt follow the genera spirit of these specifications.
b. Marking — The standard socket must be plainly marked fifty candle-power, 250 volts, and with ether the
manufacturer’s name or registered trademark. Specia large sockets must be marked with the current and
voltage for whichthey are designed.
c. Shel —Meta used for shdls must be moderately hard, but not hard enough to be brittle or so soft as to be
easly dented or knocked out of place. Brass shdls mus be at least 0.013 inchin thickness, and shdls of any
other materid mug be thick enough to give the same stiffness and strength of brass.
d. Lining — The indde of the shdls mugt be lined withinsulaing materid, which shdl absolutely prevent the shell
from becoming a part of the drcuit even though the wiresingde the socket should start from their position under
binding screws.
The materid used for linng mugt be at least one-thirty-second of an inch in thickness, and mugt be tough and
tenacious. It mugt not be injurioudy affected by the heat from the largest lamp permitted in the socket, and must
leave the water inwhich it is boiled practicaly neutrd. 1t must be so firmly secured to the shdll that it will not fal
out with ordinary hendiing of the socket. It is preferable to have the linng In one piece

CLASSD.
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55. Sockets - Continued.

e. Cap — Caps when of sheet brass mugt be at least 0.013 inch in thickness, and when cast or made of other
metas mug be of equivdent strength. The inlet piece, except for specia sockets, mugt be tapped and threaded
for ordinary one-eighth-inch pipe. It must contain suffident meta for a full, strong thread, and, when not of the
sane piece as the cap, mugt be joined to it in a way to gve the drength of a sngle piece
There must be suffident roomin the cap to enable the ordinary wiremanto eeslly and quickly make aknot in the
cord and push it into place in cap without crowding. All parts of the cap upon which the knot is likey to bear
mus be smooth and well insulated.

f. Frame and Screws — The frame halding moving parts mugt be sufficiently heavy to give ample strength and
diffness.

Brass pieces containing screw threads mugt be at least 0.06 of aninchinthickness.

Binding post screws mugt not be smdler than No. 5 wire and about forty threads per inch.
0 Spacing — Points of opposite polarity must everywhere be kept not less than three-sixty-fourths of an inch
apart unless separated by a rdiable insulaion.

h. Connections — The connecting points for the flexible cord must be made to very securdy grip aNo. 16 or
18 B. & S. conductor. A turned-up lug, arranged so that the cord may be gripped between the screw and the
lug in such away that it can not possibly come out, is srongly advised.

i. Lamp Holder — The socket must firmly hold the lamp in place so that it can not be eeslly jarred out and must
provide a contact good enough to prevent undue heating with maximum current alowed. The holding pieces,
sorings and the like, if a part of the circuit, must not be suffidently exposed to alow them to be brought in
contact with anything outside of lamp and socket.
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55. Sockets — Continued.

e. Base — Theindde parts of the socket, which are of insulaing materid, except the lining, must be made of
porcdain.

f.  Key — The socket key-handle must be of such a materid that it will not soften from the heat of a
fifty-candle-power lamp hanging downwards in ar at seventy degrees Fahrenheit from the socket, and must be
securdy, but not necessarily rigidy, attached to the metd spinde it is desgned to tun.
g Sealing — All screws in porcdan pieces, which can be firmly sealed in place, must be so seded by a
waterproof compound whichwill not mdt below 200 degrees Fahrenheit.

h. Putting Together — The socket mug, as awhole, be so put together that it will not rattle to pieces. Bayonet
joints or equivaent are recommended.

i. Test—The socket when dowly turned “on and off,” at the rate of about two or three times per minute, must
“make and break” the drcuit 6,000 times before faling, when carrying a load of one ampere at 220 volts.
J.  Keyless Sockets — Keyless sockets of dl kinds must comply with requirements for key sockets as far as
they apply.

k. Sockets of Insulating Materials — Sockets made of porcelain or other insulaing materia must conform to
the above requirements as far as they goply, and dl parts must be strong enough to withdand a moderate
amount of hard usage without bresking.

[ Inlet Bushing — When the socket is not attached to fixtures the threaded inlet must be provided with a
strong insulaing bushing having a smooth hole of at least fifteen-sixty-fourths of aninch in diameter. The corners
of the bushing must be rounded and dl ingde fins removed, so that in no place will the cord be subjected to the
cutting or wearing action of a sharp edge.

CLASSD.
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56. Hanger-boards -

a. Hanger-boards mus be so constructed that dl wires and current-carrying devices thereon shdl be exposed
to view and thoroughly insulated by being mounted on a non-combustible, non-absorptive insulating substance.
All switches attached to the same mugt be so constructed that they shdl be automatic in their action, cutting off
both poles to the lamp, not stopping between points when started and preventing an arc between points under dl
circumstances.

57. ArcLamps-

(For installation rules, see No. 19.)
a.  Mug be provided with rdiable stopsto prevent carbons from faling out in case the clamps become loose.
b. Mus be carefully insulated fromthe drcuit in dl their exposed parts.
c. Mug, for congtant-current systems, be provided with an approved hand switch, adso an automatic switch
that will shunt the current around the carbons, should they fall to feed properly.
The hand switch to be approved, if placed anywhere except on the lamp itsdf, must comply with requirements
for switcheson hanger-boards as lad down inNo. 56.

58. Spark Arresters -
(SeeNo. 19¢))
a. Spark arresters must so close the upper orifice of the globe that it will be impossble for any sparks,
thrown off by the carbons, to escape.
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59. Inaulating Joints -

(SeeNo. 26 &)
a.  Mug be entirdy made of materid that will resist the action of illuminaing gases, and will not give way or
soften under the heat of an ordinary gas flame or leak under a moderate pressure. They shdl be so arranged that
a depost of moisture will not destroy the insulaing effect, and shdl have an insulating resstance of at least
250,000 ohms between the gas-pipe attachments, and be sufficently strong to resist the strain they will be lidble
to be subjected to in being ingdled.
b. Insulaing joints having Soft rubber in their construction will not be approved.

60. Resistance Boxes and Equalizers -
(For installation rules, see No. 4.)
a.  Must be equipped with meta, or with other non-combustible frames.

The word “frame” in this section relates to the entire case and surroundings of the rheostat, and not alone to the
upholding supports.

61. Reactive Coils and Condenser's -

a.  Reactive coils must be made of non-combustible materid, mounted on non-combustible bases and treated, in
generd, like sources of hest.

b. Condensers mud be treated like gpparatus operating with equivaent voltage and currents. They must have

non-combudtible cases and supports, and mus be isolated from al combustible materias and, in generd, treated
like sources of hedt.

CLASSD.
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62. Transformers-

(For installation rules, see Nos. 11, 13 and 33.)
a. Must not be placed in any but metdlic or other non-combustible cases,
b. Mus be congtructed to comply with the following tests:

1. Shal berunfor eight consecutive hours a full load in waits under conditions of service, and & the end of that

time the rise in temperature, as measured by the increase of resstance of the primary coil, shal not exceed 135
degrees Fahrenhat.

2. Theinsulation of transformers when heated shal withstand continuoudy for five minutes a difference of

potential of 10,000 volts (aternating) between primary and secondary coils and between the primary coils and
core, and ano-load “run” a double voltage for thirty minutes.

63. Lightning Arresters-
(For installation rules, see No. 5.)
a. Must be mounted on non-combustible bases, and must be so constructed as
not to maintain an arc after the discharge has passed and must have no moving parts.

CLASSE.
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MISCELLANEOUS.

64. Signaling Systems (governing wiring for telephone, telegraph, didrict messenger and cdl-bdl circuits, fire
and burglar darms, and dl amilar systems) —

a. Outsde wires should be run in underground ducts or strung on poles and, as far as possible, kept off of
buildings, and must not be placed on the same cross-arm with dectric light or power wires.

b. When outside wires are run on same pole with dectric light or power wires, the distance between the two
indde pins of each cross-arm mugt not be less than twenty-sx inches.

c. All agrid conductors and underground conductors which are directly connected to aeriad wires must be
provided with some approved protective device, which shdl be located as near ther point of entrance to the
buildng as possble, and not less than dx inches from curtans or other inflanmeble materid.

d. If the protector is placed ingde of building, wires, from outside support to binding-posts of protector, shdl
comply with the following requirements.

1. Must be of copper, and not smaller than No. 16 B. & S. gage.

2. Must have an approved rubber insulating covering (see No. 41).

3. Mug have drip loops in each wire immediately outside the building.

4. Mug enter buildings through separate holes doping upward from the outside; when practicable, holesto be
bushed with non-absorptive, non-combustible insulating tubes extending through their entire length. Where tubing
is not practicable, the wires shal be wrapped with two layers of insulating tape.

CLASSE.
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64. Signaling Systems - Continued.

5. Mugt be supported on porcelain insulators, so that they will not come in contact with anything other than ther
designed supports.

6. A separation between wires of a lesst two and one-hdf inches mus be mantained.

In case of crosses these wires may become apart of a high-voltage circuit, so that similar care to that given high-voltage
circuits is needed in placing them. Reliable porcelain bushings at the entrance holes are desirable, and are only waived under
adverse conditions, because the state of the art in this type of wiring makes an absolute requirement inadvisable.

e. The ground wire of the protective device dhdl be run in accordance with the falowing requirements:

1. Shdl be of copper, and not amdler thanNo. 16 B. & S.

2. Must have an approved rubber insulaing covering (see No. 41).

3. Shdl runinas draght aline as possible to a good, permanent ground, to be made by connecting to water or
gas-pipe, preferably water-pipe. If gas-pipe is used, the connection, in dl cases, must be made between the
meter and service pipes. In the absence of other good ground, the ground shal be made by means of a metdlic
plate or bunch of wires buried in permanently moist earth.

4. Shdl be kept at least three inches fromdl other conductors and supported on porcelain insulators, so as not
to come in contact with anything other thanits designed supports.

In attaching a ground wire to a pipe, it is often difficult to make a thoroughly reliable solder joint. It is better, therefore, where
possible, to carefully solder the wire to a brass plug, which may then be firmly screwed into a pipe fitting.
Where such joints are made under ground, they should be thoroughly painted and taped to prevent corrosion.
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MISCELLANEOUS
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64. Signaling Systems - Continued.
f. The protector to be gpproved must comply with the following requirements.

1. Must be mounted on non-combustible, non-absorptive insulating bases, so designed that when the protector
isin place, dl parts which may be dive will be thoroughly insulated from the wal holding the protector.

2. Mugt have the following parts:

A lightning arrester which will operate with a difference of potentia between wires of not over 500 valts, and so
arranged that the chance of accidental grounding is reduced to a minimum.

A fuse designed to open the circuit in case the wires become crossed with light or power circuits. The fuse must
be able to open the circuit without arcing or serious flashing when crossed with any ordinary commercid light or
power circuit.

A hegt coil which will operate before a snesk current can damage the insirument the protector is guarding.

The heat coil is designed to warm up and melt out with a current large enough to endanger the instrumentsif continued for
along time, but so small that it would not blow the fuses ordinarily found necessary for such instruments. These small currents
are often called “sneak” currents.

3. Thefuses must be so placed as to protect the arrester and hest coils, and the protector terminas must be
planly marked “ling” “ingrument,” “ground.”

CLASSE.
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64. Signaling Systems — Continued.

0. Wires beyond the protector, except where bunched, must be neatly arranged and securdly fastened in place
in any convenient, workmanlike manner. They must not come nearer than six inches to any dectric light or power
wire in the building, unless incased in approved tubing so secured as to prevent its dipping out of place.

The wires would ordinarily be insulated, but the kind of insulation is not specified, as the protector is relied upon to stop dl
dangerous currents. Porcelain tubing or circular loom conduit may be used for incasing wires where required as above.

h.  Wires connected with outside circuits, where bunched together within any building, or insde wires, where
lad in conduits or ducts with eectric light or power wires, must have fire-ressting coverings, or ese must be
enclosed inan ar-tight tube or duct.

It is feared that if a burnable insulation were used, a chance spark might ignite it and cause a serious fire, for many installations
contain alarge amount of very readily burnable matter.

65. Electric Gas Lighting —

Where dectric gas lighting is to be used on the same fixture with the dectric light:
a No part of the gaspiping or fixture shdl be in dectric connection with the gaslighting circuit.
b. The wires used with the fixtures must have a non-inflammeable insulation, or, where concealed between the
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pipe and shel of the fixture, the insulatior must be such as required for fixture wiring for the eectric light.
c. Thewhole ingdlation mus test free from “grounds.”
d. Thetwo ingdlaions must test perfectly free from connection with each other.

MISCELLANEOUS
55

66. | nsulation Resistance —

The wiring in any building mugt test free from grounds, i.e,, the complete inddlation must have an
insulation between conductors and between dl conductors and the ground (not induding attachments, sockets,
receptacles, etc.) of not less than the fallowing:

Upto S5ampeares 4,000,000
“ 10 % 2,000,000
“ 25 2 800,000
“ 50 e 400,000
“ 100 . 200,000
“ 200 . 100,000
“ 400 2, 25,000
“ 800 e, 25,000
“ 1,600 “ 12,500

All cutouts and safety devicesin place in the above.
Where lamp sockets, receptacles and eectroliers, etc., are connected, one-haf of the above will be
required.

67. Soldering Fluid -
a. The fdlowing formula for soldering flud is suggested:

Saturated solution of zZinc chloride............coociieiiienin. 5 parts

AlCONDL. ... 4 parts

GlYCENG. ..o 1 part
CLASSF.

MARINE WORK.

68. Generators —

a. Must belocated inadry place.

b. Mug have ther framesinsulaied fromther bed-plates.

c. Must each be provided witha waterproof cover.

d. Must each be provided with a name-plate, giving the maker’ s name, the capacity in voltage and amperes and
normal speed in revolutions per minute.

69. Wires—
a. Must have an approved insulaing covering.

The insulation for dl conductors, except for portables, to be approved, must be at least one-eighth-inch in thickness and be
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covered with a substantial waterproof and flameproof braid. The physical characteristics shall not be affected by any change in
temperature up to 200 degrees Fahrenheit. After two weeks' submersion in salt water at seventy degrees Fahrenheit it must
show an insulation resistance of one megohm per mile after three minutes electrification, with 550 volts.

b. Mus have no angle wire larger thanNo. 12 B. & S. Wires to be stranded when greater carrying capacity is
required. No dnge solid wire smdler than No. 14 B. & S., except in fixture wiring, to be used.

Stranded wires must be soldered before being fastened under clamps or binding screws, and when they have a conductivity
greater than No. 10 B. & S. copper wire they must be soldered into lugs.

c. Must be supported in approved malding, except at switchboards and portables.

Special permission may be given for deviation fromthis rule in dynamo-rooms.

d. Must be bushed with hard-rubber tubing one-eighth of an inch in thickness when passing through beams and
non-water-tight bulkheads.

MARINE WORK.
S/

69. Wires— Continued.

e. Mug have when passing through water-tight bulkheads and through dl decks, a metdlic suffing tube lined
with hard rubber. In case of deck tubes they shdl be boxed near deck to prevent mechanicd injury.
f.  Splices or taps in conductors must be avoided as far as possible. Where it is necessary to make them they
must be so spliced or joined as to be both mechanicaly and dectricdly secure without solder. They mug then be
soldered, to insure preservation, covered with an insulaing compound equd to the insulation of the wire, and
further protected by a waterproof tape. The joint must then be coated or painted with a waterproof compound.

70. Portable Conductors —
a Mus be made of two stranded conductors, each having a carrying capacity equivdent to not less than No.
14 B. & S. wire, and each covered with an approved insulationand covering.

Where not exposed to moisture or severe mechanical injury, each stranded conductor must have a solid insulation at least
one-thirty-second of an inch in thickness, and must show an insulation resistance between conductors, and between either
conductor and the ground, of at |east one megohmper mile after one week’ s submersion in water at seventy degrees Fahrenheit
and after three minutes' electrification, with 500 volts, and be protected by a slow-burning, tough-braided outer covering.
Where exposed to moisture and mechanical injury — as for use on decks, holds and tire-rooms — each stranded conductor shall
have a solid insulation, to be approved, of at |east one-thirty-second of an inch in thickness and protected by a tough braid.
The two conductors shall then be stranded together, using a jute filling. The whole shall then be covered with a layer of flax,
either woven or braided, at least one thirty-second of an inch in thickness, and treated with a non-inflammable, waterproof
compound. After one week’'s submersion in water at seventy degrees Fahrenheit, at 550 volts and a three minutes
electrification, must show an insulation between the two conductors, or between either conductor and the ground, of one
megohmper mile.

CLASSF.
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71. Bell or Other Wires—
a.  Shdl never be run in same duct with lighting or power wires.

72. Table of Capacity of Wires—

B.&SG. Area Actud C.M. No. of Sze of Amperes.
Strands Strands
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B.&S. G
19 1,288 . . .
18 1,624 . . 3
17 2,048 . . .
16 2,583 " . 6
15 3,257 . . .
14 4,107 . . 12
12 6,530 . . 17
9,016 7 19 21
11,368 7 18 25
14,336 7 17 30
18,081 7 16 35
22,799 7 15 40
30,856 19 18 50
38,912 19 17 60
49,077 19 16 70
60,088 37 18 85
75,776 37 17 100
99,064 61 18 120
124,928 61 17 145
157,563 61 16 170
198,677 61 15 200
250,527 61 14 235
296,387 91 15 270
373,737 91 14 320
413,639 127 15 340

When greater conducting area than that of 10B. & S. G. is required, the conductor shall be stranded in a series of 7, 19, 37, 61,
91 or 127 wires, as may be required; the strand consisting of one central wire, the remainder laid around it concentrically, each
layer to be twisted in the opposite direction fromthe preceding.

73. Switchboards —
a Must be made of non-combustible, non-absorptive insulaing meterid, such as mable or date.

MARINE WORK.
59

73. Switchboards — Continued.

b. Mus be kept free from moisture, and must be located so as to be accessble from dl sdes.
c. Must have a man switch, main cutout and ammeter for each generator.

Must also have a voltmeter and ground detector.

d. Must have a cutout and switch for each side of each drcuit leeding from board.

74. Resistance Boxes —

a. Must be made of non-combustible materid.

b. Mus be located on switchboard or away from combustible materid. When not placed on switchboard they
must be mounted on non-inflammeable, non-absorptive insulaing materid.

C. Must be so congructed as to adlow suffident ventilation for the uses to which they are put.

75. Switches—

a. Mug have non-combustible, non-absorptive insulaing bases.

b. Mus operate successfully at fifty per cent overload in amperes with twenty-five per cent excess voltage
under the most severe conditions they are ligble to meet with in practice, and mugt be plainly marked where it
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will dways be visble, with the name of the maker and the current and voltage for whick the switch is designed.
c. Mug be double-pole when circuits which they control supply more than gx sixteen-candle-power lamps or
their equivdent.

d. When exposed to dampness, they must be enclosed in a water-tight case.

76. Cutouts —
a. Must have non-combustible, non-absorptive insulaing bases.

CLASSF.
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76. Cutouts — Continued.

b. Must operate successfully, under the most severe conditions they are liable to meet within practice, on short
arcuit with fuse rated at fifty per cent above, and with a voltage twenty-five per cent above the current and
voltage they are designed for, and mugt be plainly marked where they will dways be visble with the name of the
maker and current and voltage for which the device is designed.

c. Must be placed at every point where a change is made in the Sze of the wire (unlessthe cutout in the larger
wire will protect the smdler).

d. Inplaces suchas upper decks, holds, cargo spaces and fire-rooms a water-tight and fireproof cutout may be
used, connecting directly to mains when such cutout supplies circuits requiring not more than 660 watts energy.
e. When placed anywhere except on switchboards and certain places, as cargo spaces, holds, fire-rooms, etc.,
whereit isimpossble to run from center of digtribution, they shdl be in a cabinet lined with fire ressing materid.
f.  Except for motors, searchlights and diving lamps shdl be so placed that no group of lamps, requiring a
current of more than Sx amperes, shdl ultimately be dependent upon one cutout.

A single-pole covered cutout may be placed in the moulding when same contains conductor supplying circuits requiring not
more than 220 watts energy.

77. Fixtures—

a.  Shdl be mounted on blocks made fromwell seasoned lumber treated with two coats of white lead or shellac.
b. Where exposed to dampness, the lamp mugt be surrounded by a vapor-proof globe.
c. Where exposed to mechanicd injury, the lamp mus be surrounded by a globe protected by a sout wire
guard.

MARINE WORK.
61

77. Fixtures— Continued.
d. Shdl be wired with same grade of insulaion as portable conductors which are not exposed to moisture or
mechanicd injury.

78. Sockets —
a.  No portion of the lamp socket or lamnp base exposed to contact with outside objects shdl be alowed to
come into eectrica contact with ether of the conductors.

79. Wooden Mouldings —

a. Must be made of wel seasoned lumber, and be treated ingde and out with at least two coats of white lead or
shdllac.

b. Must be made of two pieces, abacking and a capping, so constructed as to thoroughly incase the wire and
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provide a one-hdf-inct tongue between the conductors, and a solid backing which, under grooves, shdl not be
less than three-eighths of aninchin thickness.

c. Where moulding is run over rivets, beams, etc., a backing strip must firg be put up and the moulding secured
to this.

d. Capping mus be secured by brass screws.

80. Motors —

a. Must be wired under the same precautions as with a current of same volume and potentia for lighting. The
motor and resistance box must be protected by a double-pole cutout and controlled by a double-pole switch,
except in cases where one-quarter horse-power or lessis used.

The leads or branch circuits should be designed to carry a current at least fifty per cent greater than that required by the rated
capacity of the motor to provide for the inevitable overloading of the motor at times.

CLASS62

80. Motors — Continued.

b. Mug be thoroughly insulated. Where possible, should be set on base frames made from filled, hard, dry
wood and raised above surrounding deck. On hoigts and winches they shdl be insulated from bed-plates by
hard rubber, fiber or amilar insulating materid.

c. Shdl be covered with a waterproof cover when not in use.

d. Mug each be provided with a name-plate giving maker’s name, the capacity in volts and amperes and the
norma speed in revolutions per minute.
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Resaults of recent test made under the specifications given in Class D for cutouts, switches, conduits, wires,
circuit-breakers, fuses, etc., can be seen at ingpection offices, and should be consulted in dl cases where any
doubt exigs as to the &hbility of any paticular device to successfully meet the requirements given.

Copies of laboratory reports on dl devices can be obtained by architects, building owners and contractors by
addressing the Electrical Bureau of the Nationa Board of Fire Underwriters at the Chicago office, No. 67 East

21 9 Street, to which address new devices, or devices on which tests are required, should be sent.

James Kemdter Print, N. Y.
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