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50. SPARK ARRESTERS—
(See No. 19 ¢.)

a. Spark arresters must so close the upper orifice of the globe
that it will be impossible for any sparks thrown off by the car-
bons to escape.

51. InsvLaTING JOINTS—
(See No. 268 a.)

a. Must be entirely made of material that will resist the action
of illuminating gases and will not give way or soften under the
heat of an ordinary gas flame or leak under a moderate pressure.
They shall be so arranged that a deposit of moisture will not de-
stroy the insulating effect and shall have an insulating resistance
of at least 250,000 ohms between the gas-pipe attachments, and
be sufficiently strong to resist the strain they will be liable to be
subjected to in being installed.

b. Insulating joints having soft rubber in their construction will
not be approved.

592. REesistance Boxes aNp EQuaLIZERS—
(For installation rules, see No. 4.) .

a. Must be equipped with metal, 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.

53. Reactive CoiLs AND CONDENSERS—

a. Reactive coils must be made of non-combustible material,
mounted on non-combustible bases, and treated, in general, like
sources of heat. '

b. Condensers must be treated like apparatus operating with
equivalent voltage and currents. They must have non-combustible
cases and supports and must be isolated from all combustible ma-
terials, and, in general, treated like sources of heat.

54, TRANSFORMERS——
(For installation rules, sce Nos. 11 and 38.)

a. Must not be placed in any but metallic or other non-com-
bustible cases.

-
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55. LIGHTNING ARRESTERS—
(For installation rules, see No. b.)
a. Must be mounted on non-combustible bases and must be so
constructed as not to maintain an arc after the dlscharge has
passed, and must have no moving parts.

CLASS E.

MISCELLANEOCTS.

36. IxstraTiox Resistance—

The wiring in any building must test free from grounds, t..,
the complete installation must have an insulation between con-
ductors and between all conductors and the ground (not including
attachments, sockets, receptacles, etc.) of not less than the fol-
lowing :

Upto Samperes.......c.cceceeeieinenneiencnsncanns 4.000,000
“ D . 2,000,000
. 5 800,000
“ B0 i ieiiieiieciecccccccsaeenne 400,000
L (1| N 200,000
0 200 L iiiiiictieeccsccsccessccncsnnans 100,000
0 400 i iiiiicieeis cicececiccccncanen- 50,000
S - | | 25,000
“ 1,600 andover..........ccceceeneann teneea 12,500

All cut-outs and safety devices in place in the above.
Where lamp sockets, receptacles. and electroliers, etc., are con-
nected, one-half of the above will be required.

57. Prorecrioy Acaixst Foreicy CURRENTS—

a. Where telephone. telegraph, or other wires, connected with
outside circuits, are bunched together within any building, or
where inside wires are laid in conduits or ducts with electric light
or power wires, the covering of such wires must be fire-resisting,
or else the wires must be inclosed in an air-tight tube or duct.

b. All aerial conductors and underground conductors. which
are directly connected to ac¢rial wires, connecting with telephone.
telegraph. district messenger. burglar-alarm. watch-clock, electric
time, and othersimilar instruments, must be provided near the point
of entrance to the building with some approved protective device
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which will operate to shunt the instruments in case of a dangerous
rise of potential and will open the circuit and arrest any abnor-
mal current flow. Any conductor normally forming an innocuous
circuit may become a source of fire hazard if crossed with another
conductor charged with a relatively high pressure.

Protectors must have a non-combustible insulating base and
the cover to be provided with a lock similar to the lock now
placed on telephone apparatus or some equally secure fastening,
and to be installed under the following requirements:

1. The protector to be located at the point where the wires enter the building,
either immediately inside or outside of the same. If outside, the protector to be
enclosed in a metallic, waterproof case.

2. If the protector is placed inside of building, the wires of the circuit from
the support outside to the binding posts of the protector to be of such insulation
as is approved for service wires of electric light and power (see No. 40 a) aud the
holes through the cuter wall to be protected by bushing the same as required for
electric light and power service wires,

3. The wire from the point of entrance to the protector to be run in accord-
ance with rules for high-potential wires ; i.e., free of contact with building and
supported on non-combustible insulators.

4. The ground wire shall be insulated not smaller than No. 16 B. & S. gauge
copper wire. This ground wire shall be kept at least three inches from all con-
ductors and shall never be secured by uninsulated, double-pointed tacks and
must be run in as straight a line as possible to the ground connection.

5. The ground wire shall be attached to a water pipe if possible, otherwise
may be attached to a gas pipe. The ground wire shall be carried to, and attached
to, the pipe oatside of the first joint or coupling inside the foundation walls
and the connection shall be made by soldering, if possible. In the absence of
other good ground, the ground shall be made by means of a metallic plate ora
bunch of wires buried in a permanently moist earth,

58. ErLectric Gas LicHTING—

Where electric gas lighting is to be used on the same fixture
with the electric light :

a. No part of the gas piping or fixture shall be in electric con-
nection with the gas lighting circuit.

b. The wires used with the fixtures must have a non-inflam-
mable insulation, or, where concealed between the pipe and shell
of the fixture, the insulation must be such as required for fixture
wiring for the electric light.

¢. The whole installation must test free from “ grounds.™

d. The two installations must test perfectly free from connec-
tion with cach other.
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59. SoLperING Frrip—
a. The following formula for soldering fluid is suggested :

Saturated solution of sinc chloride.......... seeeeeiceconn- 5 parts.
Alcohol. ... viiiiiiii i eaee ceeettcennnnn 4 parts.
Glycerine. ......c.coviietiiieiin vieceronennasecenannna 1 part.

Nore.—It has been deemed advisable to eliminate from this edition of the
National Electrical Code the supplement giving the list of approved materials
and names of manufactarers of the same, which appears in the copies sent out
by the National Board of Fire Underwriters and appearing on pages 44 and 45.

This is in accordance with the action taken at a meeting of the Conference
relative to the publication by the National Conference of the National Electrical
Code.

CLASS F.

MARINE WORK.

60. GENERATORS—

a. Must be located in a dry place.

b. Must bave their frames insulated from their bed-plates.

. Must each be provided with a 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.

61. WiIrEs— -
a. Must have an approved insulating covering.

The insulation for all conductors, except for portables, to be approved, must
be at Jeast one-cighth inch in thickness and be covered with a substantial water-
proof and flameproof braid. The physical characteristics shall not be affected by
any change in temperature up to 200 degrees Fahrenheit. After two weeks’
submenrsion in salt water at 70 degrees Fahrenheit it must show an insulation
resistance of one megohm per mile after three minutes electrification, with 550
volts,

b. Must bave no single wire larger than No.12 B. & S. Wires
to be stranded when greater carrying capacity is required. No
single solid wire smaller than No. 14 B. & S., except in fixture
wiring, to be used.

Stranded wires must be soldered before being fastened nnder clamps or bind-

ing screws, and when they have a conductivity greater than No. 10 B. & S. cop-
per wire they must be soldered into lugs.
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¢. Must be supported in approved moulding, except as switch-
boards and portables.

Special permission may be given for deviation from this rule in dynamo
rooms.

d. Must be bushed with hard rubber tubing one-eighth inch in
thickness when passing through beams and non-watertight bulk-
heads.

e. Must have, when passing through watertight bulkheads and
through all decks, a metallic stuffing tube lined with hard rubber.
In case of deck tubes they shall be boxed near deck to prevent
mechanical injury.

J- Splices or taps in conductors must be avoided as far as pos-
sible. Where it is necessary to make them they must be so spliced
or joined as to be both mechanically and electrically secure with-
out solder. They must then be soldered, to insure preservation,
covered with an insulating compound equal 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.

62. PortaBLE CONDUCTORS—

a. Must be made of two stranded -conductors, each having a
carrying capacity equivalent to not less than No. 14 B. & S. wire,
and each covered with an approved insulation and 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 least one megohm per mile after
one week's submersion in water at seventy degree Farenheit 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 fire rooms--each stranded conductor shall have a solid insulation, to
be approved, of at least 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, with 550 volts and a three minutes’ elec-
tritication, must show an insulation between the two conductors, or between
either conductor and the ground, of one megohm per mile.

63. BeLL or OTHER WiRrEs—

a. Shall never be run in same duct with lighting or power
wires.
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64. TaBLE oF Capacrry oOF WIRES—

B.&S.G. Aren Actual No. of Strands, 518 of Strands Amperes.
19 1,288 .o : o ..
18 1,624 o e 8
17 2,048 .. .o ..
16 2,583 . .. 6
15 2,257 . . ..
14 4,107 . . 12
12 6,530 .o .o 17

9,016 7 19 21

11,368 7 18 25

14,886 7 17 30

.. 18,081 7 16 85
. 2,709 7 15 40
. 30,856 19 18 50
.. 38.912 19 17 60
. 49,077 19 16 70
. 60,088 87 18 8
.. 75,776 87 17 100
.. 99,064 61 18 120
.. 124,928 61 17 145
. 157,563 61 16 170
.. 198.677 61 156 200
.. 250,527 61 14 235
. 296,387 . 01 15 270
873.737 91 14 320

413,639 127 156 340

When greater conducting area than that of 12 B. & 8. G. is required, the con-
ductor 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 from the pre-
ceding.

65. SWITCHBOARDS—

a. Must be made of non-combustible, non-absorptive insulating
material, such as marble or slate.

b. Must be kept free from moisture, and must be located so as
to be accessible from all sides.

¢. Must have a main switch, main cut-out and ammeter for
each generator.

Must also have a voltmeter and a ground detector.

«. Must have a cut-out and switch for each side of each circuit
leading from board.

66. Resistanck Boxes—

«. Must be made of non-combustible material.
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b. Must be located on switchboard or away from combustible
material. When not placed on switchboard they must be
mounted on non-inflammable, non-absorptive insulating material.

¢. Must be so constructed as to allow sufficient ventilation for
the uses to which they are put,

67. SWITCHES—

a. Must have non-combustible, non-absorptive insulating
bases.

b. Must 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, and
must be plainly marked where it will always be visible with the
name of the maker and the current ‘and voltage for which the
switch is designed.

¢. Must be double-pole when circuits which they control supply
more than six 16-candle-power lamps or their equivalent.

d. When exposed to dampness, they must be enclosed in a
watertight case.

68. Cut-orTs—

«. Must have non-combustible, non-absorptive insulating bases.

b. Must operate successfully, under the most severe conditions
they are liable to meet with in practice, on short circuit 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
must be plainly marked where they will always be visible with
the name of the maker and current and voltage for which the
device is designed.

¢. Must be placed at every point where a change is made in
the size of the wire, uuless the cut-out in the larger wire will
protect the smaller.

d. In places such as upper decks, holds, cargo spaces, and fire
rooms a watertight and fireproof cut-out may be used, connect-
ing directly to mains when such cut-out supplies not more than
six 16-candle-power lamps or their equivalent.

e. When placed anywhere except on switchboards and certain
places, as cargo spaces, holds, fire rooms, etc., where it is impos-
sible to run from centre of distribution, they shall be in a cabinet
lined with fire-resisting materials.
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J- Except for motors, search-lights, and diving lamps, shall be so
placed that no group of lamps, requiring a current of more than
six amperes, shall ultimately be dependent upon one cut-out.

A single-pole covered cat-out may be placed in the moulding when same con-
tains conductors supplying current for not more than two 16-candle-power lamps
or their equivalent.

69. Fixrrres—

a. Shall be mounted on blocks made from well-seasoned lum-
ber treated with two coats of white lead or shellac.

b. Where exposed to dampness, the lamp must be surrounded
by a vapor-proof globe.

¢. Where exposed to mechanical injury, the lamp must be sur-
rounded by a globe protected by a stout wire guard.

d. Shall be wired with same grade of insulation as portable
conductors which are not exposed to moisture or mechanical
injury.

70. SOCKETS—
a. No portion of the lamp socket or lamp base exposed to con-

tact with outside objects shall be allowed to come into electrical
contact with either of the conductors.

T1. Woopex MorLpiNgs—

«. Must be made of well-seasoned lumber and be treated inside
and out with at least two coats of white lead or shellac.

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

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

d. Capping must be secured by brass screws.

72. MoTtors—

a. Must be wired under the same precautions as with a current
of same volume and potential for lighting. The motor and resist-
ance box must be protected by a double-pole cut-out and con-
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trolled by a double-pole switch, except in cases where one-quarter
horse-power or less is 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.

b. Must be thoroughly insulated. Where possible, should be
set on base frames made from filled, hard, dry wood and raised
above surrounding deck. On hoists and winches they shall be
insulated from bed-plates by hard rubber, fibre, or similar insulat-
ing material.
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RULE AND
SECTION.

Economy coils....c..0000 tetiiaseceenirreiaanas teecaeiecsesecnieasioaannnn 30
Electric gas lighting.................0. et eeeeanesstenesnetrseasesatninons 58
Electricheaters. .. .......iiiieiitiiiiieiiieieioannressecrsoiancsnancanns 28
Electro-magnetic devices for switches. ..........c.ociiiieiiiiiiieiinnen. 20¢
Equalizers. (See Resistance Boxes.)

Extra high potential systems.......ccooeiiiiiiiiinienascroccaneians 38 and 39
Feeders, railway.........coo0 tiiiiiiiiiiiiiiniieiiiieinnniananennns 86/
Fished Wires........ .ccciiiiiiiiiiee tiiiiiin veeerronnnionennns 24 cand ¢
Fittings and materials................ciiiiiiiiiiiiia., [ 40 tv 55
Fixtures. ...ttt ittt et .26
Fixtures, marine work ... .......coovvivnnnn.. et teeeieeietereeaeaseanens 69
Fixture wire... .......coiiiiiiiiiiiiins vevannn Geceeseesusannsecs sanee 40d
Fixture wiring...........coiit ciiiiiiiiieeiieenninn Ceeeiieeenens 24 utow
Flexible cord, construction of ...... ... c..iviiiuieiiiieennnnnn. reeeiean 40 ¢
Flexible cord, construction of, heaters............cciiveeieenrecernnnnnns 40 ¢-8
Flexible cord, construction of, pendants.............c.cooiier tiieenan.. 40 ¢-1
F.exible cord, construction of, portables...........ccciviiieniieennns. .. 40 ¢2
Flexible cord, use of . . . ..ovvitine it it titeeeenroctencreccneanncsanns 28
Flexible tubing, page ....... ...ttt ittt iie e iiaaa 45
Foreign currents, protection against.......... eeereee teesenetaseaienaane ...57
Formula for soldering fluid.... ... ...t 59
Fuses, construction of.. ... ..o i iiiiiiiiieennesesssscecssosasssseonnns 45.
Fuses, installation of .......c..0 tiiiiiieiinertieennreeeiocseasacncnanss 17, 21
Gas lighting, electric . ......oouitiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiaiaens 68
General plan of rales, PAZE. ....cvueteiieriiieiienrreerecosnsssssesscessanns 8
General suggestions, page............. et eeieii et iaiee e R
GeneratorS . .. o.itti it tittiiies tiitteeiaetias tessssatatteiiaies tasancnnn 1
Gienerators, mMArine Work. .......uiiiiiiiiiiies tiiiiiiiienierneicenaceons 60
Grounded CiTCnits . .. ... i i e e i e it teiere e e 36
Grounding of dvnamo and motor frames............ceiiiit tiieii e 1¢,8a
Grounds, testing fOr ... ...iitii ittt itiiteiiaeeeaaianneaentanseacans 7
Ground wire for lightning arresters...................... Ceereienaes 5-¢, 57 b-5
Hanger-boards, construction of .........ooiiiiiiii i i 48
Hanger-boards, when not used.........ccoiiieiiviiiiiiiiiiiiiiinnnee. 19d
Heaters, electric. ... ...ui.uiiieetiiiit it iiiiiiiiiitieiiitnssinennss 23
High, constant potential SyStems. ......vcvvieiiineninareeineeieannans 82 to 87
Incandescent lamps as resistances... ...........c.cc0iueann et eeeaeaa 205
Inside WOrK. ..ottt ittt ittt eiasieniaennaes 14t0 39
Insulating joints, constructionof .......... Ceeessassasecenasaneress arsansn 51
Insulating joints, when required..........coooiiiiiiiieiiiiiiiiieienaan, 28 a
Insulation of trolley wires............ ccocevivennnns eeeeticesansiennanns 12k
Insulation resistance. ............c.ccvieeiieriiiiieraseeencieneans cereraneen 36-
Interior conduits. (See Conduits.)

Joints, in condactors ... ... ... i iiii it iiieai e 12f, 4e
Joints, in interior conduits ... .. ... . i iiieiiiiiiiiiiiiiianenesaaaes 25d

Joints, insulating. (See Insulating Joints.)
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RULE ASD

SRCTION.
Lamps. arc. (See Are Lamps.)
Lamps. incandesrent Series ........... ccee cieeccerecnceccioncs cacaanan 2
Lightning arresters, construction of ... .. eeeeeaaas e eentaeeeaaaas 55
Lightning arresters. installation of .......... . ceeemcenniecaaae e 3
Lights from trolley cireuits. ..o oottt it e - E ]
Jow.-potential s¥ystems. ... .. ...l iiiiciiiieiiieieeaaaas 24 10 31
Mazine work .. ... ... ... L..Lii.iiil aeaan. e iees eeciecenacacan- GO to 2
Materials. approved. pages . ... .. . ......iiiiiiiiiieiiieiieaaa 44 and 65
Mechanical injury. protection against...........c.cciiiieiinannn. 18¢, 24 ¢. 224
Motors. .. ... i, eeeeaeeen R PO, 8
Motors. marine work.......... ... . L. Liiiiiiiiiiicieieceiiiieaanan =
Moaiding. construction of .........c.ciiiuinna.. e eieteeccaeccaaaan e 42
Monlding. marine work......... .. ittt iiec i S |
Mouiding work. .....coii i iiiiiiiieieeeee Udatof, I, and m
Olly waste. .....oouiiiiinnn... e eeeeecceateanecoseteateanona e aanns 6d
Openwiring. . ..o .o i iiiiiieaeieieaan ceceeecenaan 24atwok
Oatside work. ... ... . ... ...l e enaraeeaes e ..12and 13
Portable conductors ..............oiiaiiial eeemeeereneeenaaan 40 -2
Portable conductors for marine work. ... iiiiiiil ol iiiiiaalal. 62
Protective devices, signal eircuits .. ... .. ... iiiiiaiiiiiiiiiia. 5.0
Power from trolley circuits........ e eeiteceeiace seeeceieseniececeananas 36
Railway power plants.. .........citnuiiiiiiieieiieetnneneinecennceaanannn 9
Reactive €olls.. ... .cocon cL Lo, e 3 a
Resistance boxes, constructionof ............. ... iiaiall. . ceeeeenan 52
Resistance boxe~, installationof ...... Ceeeteeiiecceccaenan et eiieeieeaaaas 4
Rexistance boxes. marine work. . ... ..o ...l ceiiiiiiiiiiiiaa.. s
Resistance for arc lamps. low potential . .. ... ..........ooiiil0 LLLLLLLL. 292
T T 4 1 P 31 and 37
Service Llocks. ... i ieiiiiiiee eeee i 12%
Sockets. constraction of . .. ... L iiiiiiiieicenia e 17
Sockets installation of L L. i, 27
Socket~. marine WorK. ... ... i iiiiiiieeeteee e 0
Soldering tluid formuala. ... .. ... 59
Spark arresters, construction of ... ... il
Spark arresters. when required. ... ... .. et aieeeieeeaaeeaaaaan 19¢,29¢
SIOrAZe-BEIETY TOOMIS . L oottt ittt iieai e iataanraceseeeaaeaneeaannnn 10
Switchboarde. L i iiieeeiiiieeieiiae e 3
Switchboards. marine work ... ... ... . o iiiiiiiiiaiaa, [, 65
Switches construction of ... .. i et it iiaaaaaa 3
Switches. electro-magnetic. ... ... ... il i iiiiieieiaaann -
Switche=_ installation of .. ... ... . . i 17 and 22
Switches. marine work. . ... e e it e et e 67
Switches, to be double pole. ... .ol LLiiiiill. ceeece eeeieeennnn 17 a
Switches, when may be single pole..............ciiiiiiiiiiiiiaal oL B Ne¢
SysteILs CODSIANT CUTIRNT ... ... it iiitunnieneienncosoncos aoannnn 1210 0

Sv<tems. constant potential................. ..., cesecssesesesacncrean 21 10 39
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RULE AND
B8ECTION.

Systems, extra high, constant potential...........coc000eeeenesns... 38and 89
Systems, high, constant potential......... Cetericetesaiiisisseneeess. 3210387
Systems, low, constant potential..........ovevert veiiiiriiinieenaannn 21 to 81

Telegraph, telephone, and other signal circuits....... PN 57
Testing.......coovviiiiiiiinnnnnn.. e e N -4
Transformers in central stations................ e e e, 11
Transformers, construction of . ............cceeiereieieeronsecosennncannanen 54
Transformers, inside..........ccccviveeeineecnnnnnnes Ceterecetaseiaaann ....38
Transformers, outside. ..........cc0eunnn.. Cereeeaes eteeceaieaeaanen .....18
Tubing, flexible, page.................. R e Y

‘Wire, concentric..... eeeeee. [ ieeeaeee F - || X
‘Wire, fixtures.......... e, ceen cenees TR () X" 1
‘Wire, insulated conduit.................... B (| X X )
Wire, insulation of ...... Cereeees {1
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Wires, open work, dry places.........cceiviieniecsescicceenes....24gand R
Wires, outside, overhead.............ciiiiiiireterecssesoeioncaccocnsens..18
Wires, rubber covered, approved list, page ..........ccccieeeeceecnecnne.... 44
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