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New York, January 20th, 1897.
The 112th meeting of the INsTiTurE was held this date at 12
‘West 31st Street, and was called to order by President Duncan,
at 8.30 p. M.
Secretary Pope read the following names of associate mem-
bers elected at the meeting of the Executive Committee in the
afternoon.

Name, Address. *Endorsed by.
BaTES, PUTNAM A. Student, Columbia University; resi- F. B. Crocker.
dence, 113 West 72d St,, N. Y. Geo. F. Sever.
City. W. H. Freedman.

HerMESSEN, JoBN Louls. Chief of Data Dept., Union Elek- John B. Blood.
tricitats Gesellschaft, Kleist Strasse Harold Hakonson.
Berlin, Germany. F. C. Bates.

HomunEeL, Lubpwia. Supt. of Construction, Standard Henry W.Fisher.
nderground Cable Co., Westing- Geo. S, Bliss.
house Building, Pittsburg, Pa. Wm. D. Gharky.

KeNaN, Wy, R. Je.  Chemist and Electrical Engineer, E. F. Price.
' Australian Carbide Co., Sydney, W. K. Dunlap.

N.S. W Paul M. Lincoln.
Mac GREGoR, WiLLARD H. Draughtsman, 859 West 27th St., Louis Duncan,
New York City. FrankJ.Sprague.

C. T. Hutchinson.

Ricg, CALviN WiNsoR. Consulting Electrical Engineer, C.T, Hutchinson,
8 Eaton St., Winchester, Mass. E. W. Rice, Jr.
Louis Bell.

Rich, Fraxcis ARTHUR, Consulting Mining and Electrical Jos. N. LeConte.
Engineer, Auckland, New Zealand. Clarence L. Cory
Jas. A, Lighthipe -

1
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ADJOURNMENT.

[July 38,

is closed. But before the meeting adjourns, I think I express the
sentiment of the INsTITUTE by expressing the heartfelt thanks of

the INsTrTUTE to the residents of Greenacre, and especially

the

ladies for their hospitality, and the very pleasant reception the

have accorded to us.
(Applause).

them.

In the name of the Instrrote I than

The General Meeting then adjourned, sine die.

, Associate Members elected by the Executive Committee,

August 13th, 1897,

Name
Barx~Es, CHas. R.

Address
City Electrician and Electrical Ex-
ert 1o State R. R. Commission,
Rochester, N. Y.

BALDWIN, ALFRED DE V. Selling Agent, Crocker-Wheeler

ExERICK, Louis W.

Fay, RoBerT H.

GRIFFEN, JOBN D,

HorewEeLL, Chas. F.

JacksoN, Wx. B.

Kravper, Ruvorpu H.

NiuMis, ALBERT A.

PiLLsBURY, CHAS. L.

SHAFFNER, S. C.

Weisg, WiLL M, T.

WIEDERHOLD, OSCAR,

Total, 13.

Electric Co., P. O. Box 267: resi-
dence, 708 W, 85 St., New York.

Electrical Engineer, The Solvay
Process Co.. Syracuse, N. Y.;

residence, 208 East Jefferson St., -

Syracuse, N. Y.

Supt. of Fire Alarm and Inspector
of Wires, Chicopee Fallz, Mass.

Inventor, Electric Conduit and
Electric Signaling Apparatux, 60
Broadway, residence, 304 West
90th St., New York.

Inspector of Wires, Supt. of Lamps,
ire Alarm and Police Telegraph
City of Cambridge, City Hall;
residence, 82 Magazine Street,
Cambridgeport, Mass.

Mauanager, Peninsular Light. Power
and Heat Co., Grand Rapids,
Mich.; residence, 24 Fountain
St., Grand Rapids, Mich.

Electrical Engineer, The Electric
Storage Battery Co, Philadel-
phia, Pa. .

Assistant Electrician, B. Altman
& Co.; residence, 175 3rd Ave.,
New York.

City Electrical Inspector, City
Hall; residence, 1109 Hawthorne
Ave., Minneapolis, Minn.

Suﬁt. and Electrician. Electric
ighting Co. of Mobile, Box 2:34
Mobile, Ala.

Manager, Weise Bros., Library
Building, Davenport, Iowa.

Electrical Engineer, Wiederhold
& Stoeckel, 257 Front St., New
York ; residence, Summit, N. J.

Eundorsed by
Vincent C King,Jr.
Joseph Broich.
Geo. A. Redman.

S.S. Wheeler.
F. B. Crocker.
Gano S. Dunn. |

Paul T. Brady.
Frank Land.
John A, Seely.

Giles Taintor.
J. W. Hyde.

_ R. W. Pope.

Wm. J. Hammer.
T. C. Martin.
J. P. Wintringham

Chas. R. Cross.
Wm. L. Puffer.

D. C. Jackson.
Henry A. Lardner.
J. P. Jackson.

Chas. Blizard.
Robt. Mc A Lloyd.
Joseph Wetzler.

E. P. Clark.
R. W. Pope. .
Joseph Wetzler.

W. M. Stine.
Geo. D. Shepardson
B. J. Arnold.

A. M. Schoen.
E. W. Trafford.
W. E. Moore.

Leo Daft. .
Maurice Coster.
L. K. Comstock

"Chas. D. Shain.
Wmn. J. Hammer.
H. B. Coho.




THE
NaTioNaL ELEcTRICAL CODE,

AS ADOPTED BY THE
NATIONAL CONFERENCE ON
STANDARD ELECTRICAL RULES,
New York, March 18th and. 19th, 1896.

GENERAL PLAN
GOVERNING THE ARRANGEMENT OF RULES.

CLASS A.—Central Stations, Dynamo, Motor and Storage-Battery
Rooms, Transformer Sub-stations, etc. Rules 1 to 11.

CLASS B.—Outside Work, all systems and voltages. Rules 12 and 13.

CLASS C.—Inside Work. Rules 14 to 39. Subdivided as follows:
General Rules, applying to all systenis and voltages. Rules 14 to 17.
.Constant-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 3,000. Rules 32 to 37.
Voltage over 3,000. Rules 38 to 39.
CLASS D.—Specifications for Wires and Fittings. Rules 40 to ss.
CLASS E.—Miscellaneous. Rules 56 to 59.
CLASS F.—Marine Wiring. Rules 6o to 73.

GENERAL SUGGESTIONS.

In all electric work conductors, however well insulated, should always
be treated as bare, to the end that under no conditions, existing or likely
to exist, can a grounding or short circuit occur, and so that all leakage from
conductor to conductor, or between conductor and ground, may be reduced
to the minimum.

In all wiring special attention must be paid to the mechanical execution
of the work, Careful and neat running, connecting. soldering, tapping of
conductors and securing and attaching of fittings, are specially conducive
to security and efficiency, and will be strongly insisted on.

In laying out an installation, except for constant-current systems, the
work shouﬁi, if possible. be started from a centre of distribution, and the
switches and cut outs, controlling and connected with the several branches,
be grouped together in a safe and easily accessible place, where they can
be readily got at for attention or repairs. The load should be divided as
evenly as possible among the branches, and all complicated and unneces-

wiring avoided.
he use of wire-ways for rendering concealed wiring permanently acces-
" sible is most heartily indorsed and recommended; and this method of
accessible concealed construction is advised for general use.

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

489
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Crass A.

STATIONS AND DYNAMO ROOMS

Includes Central Stations, Dynamo, Motor and Storage Battery Rooms, Trams-
Jormer Sub-Stations, Efc.

1. Generators.—
a. Must be located in a dry place.
4. Must never be placed in a room where any hazardous process is carried
on, nor in places where they would be exposed to inflammable gases or
flyings of combustible matenals. .

¢. Must be insulated on floors or base frames, which must be kept filled
to prevent absorption of moisture, and also kept clean and dry. Where
frame insulation is impracticable, the inspection department having juris-
diction may, in writing. permit its omission, 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 insu-
lated platform. This may be made of wood, mounted on insulating supports, and so
nmngled 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 elec-
tricity due to belt friction, it should .be overcome b¥ placing near the belt a metallic
comb connected with the earth, or by grounding the frame through a very high resis-
tance of not less than 200 ohms per volt generated by the machine.

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

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

e. Must each be provided with a waterproof cover.

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

2. Conductors.—

From generators to switchboards, rheostats or other instruments, and
thence to outside lines.

a. Must be in plain sight or readily accessible.

6. Must have an agproved insulating covering as called for by rules in
Class *‘C” for similar work, except that in central stations, on exposed cir-
cuits, the wire which is used must have a heavy braided non.combustible
outer covering. R

Bus bars may be made of bare metal.

¢. Must be kept so rigidly in place that they can not come in contact.

d. Must in all other respects be installed under the same precautions as
required by rules in Class ‘‘C” for wires carryng a current of the same vol-
ume and potential.

3. Switchboards.—

a. Must be so placed as to reduce to a minimum the danger of communi-
cating fire to adjacent combustible material.

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 to twelve inches should be left
hetween the floor and the board, and from eighteen to twenty-four inches between the
ceiling and the board in order to prevent fire from communicating from the switch-
board to the floor or ceiling, and also to ?revent the forming of a partially concealed
space very liable to be used for storage of rubbish and oily waste.

é. Must be made of non-combustible material or hardwood in skeleton

form, filled to prevent absorption or moisture. :

¢. Must be accessible from all sides when the connections are on the back,
but may be placed against a brick or stone wall when the wiring is entirely
on the tace,.
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d. Must be kept free from moisture.. « |, . .. ¢ -

¢. Bus bars must be equipped in accordance with the rules for placing
conductors. i
4. Resistance Boxes and Equalizers.—

o (For comstruction rules, see Na. 52.) e

a. Must be placed on a switchboard or, if not thereon. at a distance of a
foot from combustible material, or separated therefrom by a non-inflam-
mable, non-absorptive, insulating material. o

5. Lightning Arresters.— : . .
: (For construction rules, see No. 55.) .
a. Must be attached to each side of every overhead circuit connected
with the station. o
It is recommended to all electric light and power comlpa.nies, that arresters be con-

nected at intervals over systems in such numbers and so located asto prevent ordinary
discharges entering (over the wires) buildings connected to the lines. .

5. Must be located in readily accessible places away from combustible
?nﬁgt_-ials, and as near as practicable to the point where the wires enter the
uilding. . . . , : :
b Stzatiop arresters should generally be placed in plain sight on the switch-
oard.
In all cases, kinks, coils and sharp bends in the wires between the arrestérs
and the out-door lines must be avoided as far as possible. )
¢. Must be connected with a thoroughly good and permanent ground c¢on-
nected by metallic strips or wires having a conductivity not less than that
of 4 No. 6 B. & s. copper wire, which must be run as nearly in a straight
line as possiblé from the arresters to the earth connection. )

Ground wires for lighting arresters must not be attached to gas pipes

within the buildings.

" It is often desirable to introduce a choké coil in the 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 :gerat'ing.
é. Oily waste must be kept in approued metal cans and removed daily.,
Agp‘roved waste cang shall be made of metal, with legs raising can three inches from

the floor, with self-closing covers.

' [P A : ’

7. Testing of Insulation Resistafice.— -

a. All circuits must be provided with reliable ground Hetectors, ~Detec-
tors which indicate continously, and give an instant and permanent indica-
tion of a ground are preferable. Ground wires from detectors miust not
be attached to gas pipes within the building. ’ '

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

¢. Data obtained from all tests must be preserved for examination by the
Inspection Department having jurisdiction. ‘. IR ’

These rules on testing to be applied at such places as may be designated by the'In-
spection Department having jurisdiction. . -

8. Motors.—

a. Must be insulated on floors or base frames, which must be kept filled
to prevent absorption of moisture ; and must be kept cleanand dry. Where
frame insulation is impracticable, the Inspection Department having juris-
diction may, in writing, permit its omission, 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, should be surrounded with an insulated platform.
This may be made of wood, mounted on insulating supports, and so arranged that a
man mutt 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 elec-
tricity due to belt friction, it should be overcome by placing near the belt a metallic
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.
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5. Must be wired under the same precautions as required by rules in
Class "*C,” for wires carrying a current of the same volume and potential.

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 without over-fusing the wires.

¢. The motor and resistance box must be protected by a cut out and con-
trolled by a switch (see No. 17 a), said switch plainly indicating whether
“‘on"or *‘off.”" Where one-quarter horse-power or less is used on low-tension
circuits a single-pole switch will be accepted. The switch and rheostat
must be located within sight of the motor, except in such cases where
special permission to locate them elsewhere is given, in writing, by the
Inspection Department having jurisdiction.

d. Must have their rheostats or starting boxes located so as to conform to
the requirements of Rule 4.

In tion with motors the use of circuit breakers, automatic starting boxes and
automatic under-load switches is recommeded, and they mus/ be used when required.

e. Must not be run in series-multiple or multiple-series.

f. Must be covered with a water-proof cover when not in use. and, if
deemed necessary by the Inspection Bepartment having jurisdiction, must
be inclosed in an approved case.

From the 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.

£. Must, when combined with ceiling fans, be hung from insulated hooks,
or else there must be an insulator interposed between the motor and its
support.

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

9. Raillway Power Plants.—

a. Must be equipped in each feed wire before they leave the station with
an approved automatic circuit breaker (see No. 44) or other device, which
will immediately cut off the current in case of a ground. This device must
be mounted on a fireproof base, and in full view and reach of the attendant.

10. Storage or Primary Batterles.—

a. When current for light and power is taken from primary or secondary
batteries. the same general regulations must be observed as applied to
similar apparatus fed from dynamo generators developing the same differ-
ence of potential.

5. Storage battery rooms must be thoroughly ventilated.

¢. Special attention is directed to the rules for rooms where acid fumes
exist. (See No. 24,7 and 4.)

d. All secondary batteries must be mounted on non-absorptive, non-
combustible insulators, such as glass, or thoroughly vitrified and glazed
porcelain, . ‘

e. The use of any metal liable to corrosion, must be avoided in connections
of secondary batteries,

11. Transformers.—

’ (For construction rules see No. 54.)

a. In central or sub-stations the transformers must be so placed that
smoke from the burning out of the coils or the boiling over of the oil (where
oil filled cases are used) could do no harm.
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- CLass B.
OUTSIDE WORK.
. All Systems and Voltages.

12. Wires.—

a. Service wires must have an apgproved tubber insulating covering.
(See No. 404.) Line wires, other than services, must have an agproved
weather-proof, or rubber insulating covering. (See No. 40 a.and 4.) All
the wires must have an insulation equal to that of the conductors they confine,

4. Must be so placed that moisture can not form a cross connection be-
tween them, not less than a foot apart, and not in contact with any sub-
stance other than their insulating supports. Service blocks must be covered
over their entire surface with at least two coats of waterproof paint.

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

d. Must be protected by dead insulated guard iron or wires from possi-
bility of contact with other conducting wires or substances to which current
may leak. Special precautions of this kind must be taken where ‘shar
angles occur, or where any wires might possibly-come in contact wit
electric light or power wires.

e. Must be provided with petticoat insulators of glass or porcelain.
Porcelain knobs or cleats and rubber hooks will not be approved.

/- Must be so spliced or joined as to be both mechanically and electrically
secure without solder. The joints must then be soldered, to insure preser-
vation, and covered with an insulation equal to that on the conductors.

All joints must be soldered, even if made with some form of patent sglicing device.
This ruling applies to joints and splices in all classes of wiring covered by these rules.

7. Must, where they enter buildings, have drip loops outside, and the
b(ﬂes through which the conductors pass must be bushed with non-com-
bustible, non-absorptive insulating tubes slanting upward toward the inside.

4. Telegraph. telephone and similar wires must not be placed on the
same cross-arm with electric light or power wires.

i. The metallic sheathes to cables must be permanently and effectively
connected to *‘ earth.” .

TroLLEY WIRES.

7. Must not be smaller than No. o B. & s. copper or No. 4 B. & s. silicon
bronze, and must readily stand the strain put upon them when in use.

4. Must have a double insulation from the ground. In wooden pole con-
struction, the pole will be considered as one insulation.

/. Must be capable of being disconnected at the power plant, or of being
divided into sections, sothat, 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 also applies to feeders.

m. Must be safely protected against accidental contact where crossed by
other conductors.

Guard wires should be insulated from the ground and should be electrically discon-
nected in sections of not more than 300 feet in length.

GrouNn RETURN WIRES.

»n. For the diminution of electrolytic corrosion of underground metal
work, ground return wires must be so arranged that the difierence of po-
tental between the grounded dynamo terminal and any point on the return
circuit will not exceed twenty five volts.

It is au‘g’gested 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 electrically

positive to the rails or surrounding earth, that they be connected by conductors ar-
ranged so a8 to prevent as far as possible current flow from the pipes tnto the ground.
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‘* ¢. Must always be in plain sight, and never incased, except when reguired
by the Inspection Department having jurisdiction.

d. Must be supported on glass or porcelain insulators, which separate the
wire at least one inch from the surface wired over, and must be kept rigidly
at least eight inches from each other, except within the structure of lamps,
on hanger-boards, in cut-out boxes, or like places, where a less distance is
necessary. .

e. Must on side walls, be protected from mechanical injur{ by a substan-
tial 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
cellars or in rooms. where they might be exposed to injury, wires must be
attached by their insulating supports to the under side of a wooden strip
not less than one-half an inch in thickness.

18. Arc Lamps.—
(For construction rules, see No. 49.)
a. Must be carefully isolated from inflammable material.

4. Must be provided at all times with a glass globe surrounding the arc,
sem:lrely fastened upon a closed base. No broken or cracked globes to be
used.

¢. Must be provided with a wire netting (having a mesh not exceeding
one and one-quarter inches) around the globe, and an approved spark ar-
rester (see No. 50), when readily inflammable material is in the vicinity of
the lamps, to prevent escape of sparks, melted copper or carbon. Itis
recommended that plain carbons, not copper-plated, used for lamps in
such places.

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

For the present, lobes and spark arresters will not be required on soccalled **in-
verted arc” lamps, but this type of lamp must not be used where exposed to flyings of
easily inflammable materials.

d. Where hanger boards (see No. 48) are not used, lamps must be hung

from insulating supports other than their conductors.

20. Iincandescent Lamps In Serles Clrcuits.—

a. Must have the conductors installed as provided in Rule No. 18, and
each lamp must be provided with an automatic cut-out,

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

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

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

CONSTANT-POTENTIAL SYSTEMS.

GENERAL RULEs—ALL VOLTAGES.

21. Automatic Cut-Outs (Fuses and Circust Breakers.)
(See No. 17, and for construction, Nos. 44 and 45.)

a. Must be placed on all service wires, either overhead or underground,
as near as possible to the point where they enter the building and inside
the walls, and arranged to cut off the entire current from the building._

Where the switch required by Rule No. 22 is inside the building, the cut-out required
by this section must be placed so as to protect it.

4. Must be placed at every point where a change is made in the size of
Kire [otﬁlles_s the cut-out in the larger wire will protect the smaller. (See

0. 16)].

¢. Must be in plain sight, or inclosed in an approved box (see No. 46), and
;ie:dily accessible. They must not be placed in the canopies or shells of

tures.




NATIONAL ELECTRICAL OODE. 407

d. Must be so placed that no set of incandescent lamps. whether grouped
on one fixture or several fixtures or pendants, requiring a current of more
than six amperes shall be dependent upon one cut-out. Special permission
may be given in writing b?v the Inspection Department having jurisdiction
for departure from this rule 1n case of large chandeliers. )

e. Must be provided with fuses the rated capacity of which does not ex-
ceed the allowable carrying capacity of the wire, and, when circuit breakers
are used, they must not be set more than about thirty per cent above the
allowable carrying capacity of the wire, unless a fusible cut-out is also in-
stalled in the circuit (see No. 16). . .

22. Switches.— .
(See No. 1y, and for construction, No. 43 )

a. Must be placed on all service wires, either overhead or underground,
in a readily accessible place, as near as possible to the point where the
wires enter the building, and arranged to cut off the entire current.

é. Must always 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 to close the switch.

¢. Must not be single-pole, except when the circuits which they control
supply not more than six 16 candle-power lamps or their equivalent,

d. Where gangs of flush switches are used, whether with conduit systems
or not, the switches must be inclosed in boxes constructed of or lined with
fire resisting material. Where two or more switches are placed under one
plate, the box must have a separate compartment for each switch. No
push buttons for bells, gas lighting circuits or the like shall be placed in
the same wall plate with switches controlling electric light or power wiring.

23, Electric Heaters.—

a. Must, if stationary, be placed in a safe situation, isolated from inflam-
mable materials and be treated as sources of heat.

4. Must each have a cut-out and indicating switch (see No. 17 a).

¢. Must have the attachments of feed wires to the heaters in plain sight,
easily accessible and protected from interference, accidental or otherwise.

d. The flexible conductors for portable apparatus, such as irons, etc.,
must have an approved insulating covering (see No. 40¢, 3).

e. Must each be provided with name plate, giving the maker’s name and
the normal capacity in volts and amperes.

LOW-POTENTIAL SYSTEMS.
300 VoLTs OorR LEss.

Any circuit attached to any mackine, or combination of machines, whick develops a
difference of potentsal, between any two wires, of over ten volls and less than
700 volls, shall be considered as a low-potential circuit, and as coming under
the class, unless an approved transforming device is used, which cuts the
difference of potential down 1o len volts or less. The primary circuit not to
exceed a potential of 3,000 wolls. ’

24. Wires—

GENERAL RuLes,
- (See also Nos. 14, 15 and 16.)

a. Must not be laid in plaster, cement or similar finish.

4. Must never be fastened with staples.

¢. Must not be fished for any great distance, and only in places where
the inspector can satisfy himself that the rules have been complied with.

d. Twin wires must never be used, except in conduits, or where fleaible
conductors are necessary. .
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e. Must be protected on side walls from mechanical injury. When cross-
ing floor timbers in cellars or in rooms, where they might be ex to
injury, wires must be attached by their insulating supforts to the nnder
side of a wooden strip, not less than one-half inch in thickness, and not less
than three inches in width.

Suitable protection on side walls may be secured by a substantial boxing. retaining
an air space of one inch around the conductor, closed at the top &: e wires passing
through bushed holes), and extending not less than five feet from the floor; or by an
iron-armored or metal-sheathed insulating conduit sufficiently strong to withstand the
strain it will be subjected to; or plain mwetal pipe, lined with insulating tubing.-which
must extend one-half inch beyond the end of the metal tube.

The pipe must extend not less than five feet above the floor, arid may extend through
the floor in place of a floor bushing.

If iron imre used with alternating currents, the two or more wires of a circuit
must be p n the same conduit. In this case the insulation of each wire must be
re-titforced by a tough conduit tubing projecting beyond the ends of the iron pipe at
least two inches. .

/. When run immediately under roofs. or in proximity to water tanks or

pipes, will be considered as exposed to moisture.

‘SPECIAL RuULES.
For Open Work (/» dry places):

£. Must have an approved rubber or weatherproof insulation. (See No.
40 a and 4.)

A. Must be rigidly supported on non-combustible, non-absorptive insu-
lators, which separate the wire at least one-half inch from the surface wired
over, and they must be kept apart at least two and one half inches.

Rigid su;g)orting requires under ordinary conditions, where wiring along flat surf-

aces, su 8 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

¢onstruction, mains of No. 8 B. & 8. wire or over, where not liable to be disturbed, ma

be separated about four inches, and run from timber to timber, not breaking around,
and may be su Ported at each timber only.

This rule will not be interpreted to forbid the placing of neutral of a three-wire
system in the centre of a three-wire cleat, provided the outside wires are separated
two and one-half inches.

In damp p'aces. such as Breweries. 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 insulating covering (see No. 40 a)."

7 Must be rigidly sugpoﬂed on non-combustible. non-absorptive insu-
lators which separate the wire at least one inch from the surface wired
over, and they must be kept apart at least two and one-half inches.

Rigid supporting requires under ordinary conditions, where wiring over flat sur-
faces, supports at least every four and one-half feet. If the wires are liable to be
dicturbed, the distance beétween supports should be shortened. In buildi of mill
construction, mains of No. 8 B. & S, wire or over, where not liable to be distur . ma
be separated about four inches and run from timber to timber, not breaking around,
and may be supported at each timber only.

4. Must have no joints or splices.
For Molding Work:
I. Must have approved rubber insulating covering (see No. 40 a).
m. Must never be placed in moulding in concealed or damp places.

For Conduit Work:

n. Must have an approved rubber insulating covering (see No. 40 ¢).

a The use of concentric wire (see No. 40 ¢) is recommended in preference to twip con-
uctors.

o Must not be drawn in until all mechanical work on the building has
been, as far as possible, completed. '

2. Must not have wires of different circuits drawn in the same conduit.-

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

It is advised that this be done for direct-current system also. so that they may be
changed to alternating systems at any time, induction troubles preventing such a
change unless this construction is followed.
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For so-called Concealed Work: :

». Must have an gpproved rubber insulating covering (see No. 40 a).

s. Must be rigidly supported on non-combustible, non-absorptive insula-
tors which separate the wire at least one inch from the surface wired over,
and must be kept at least ten inches apart, and, when possible, shauld be
run singly on separate timbers or studding. .

Rigid rti i d dinary diti h wiri 1 flat -
fwui‘isu}m a%gler:gmerve:rlymfo?ro:nd one:l::ongf :e:z.‘ vI’f :lr:: wirensgn:'e ble t;ul;.e
disturbed, the distance between supports should be shortened.

¢. When from the nature of the case it is impossible to place concealed
wiring on non-combustible insulating supports of glass or porcelain, the
wires if not exposed to moisture, may be fished on the loop system if in-
cased throughout in approved continuous.flexible tubing or conduit. (Sge

page 4s.)

For Fixture Work:

u. Must have au approved rubber insulating covering (see No. 40 ), and
shall not be less in size than No. 18, B &s.

v. Supply conductors, and especially the splices to fixture wires, must be
kept clear of the grounded part of gas pipes, and, where shells are used,
the latter must be constructed in a manner affording sufficient area to allow
this requirement. . .

w. Must, when fixtures are wired outside, be so secured as not to be cut
or abraded by the pressure of the fastenings or motion of the fixture,

25. Interior Condults.—
(See also Nos, a4 n to g, and 41.)

.

The object of a tube or conduit is to facilitate the insertion or extraction of the con-
ductors to protect them from mechanical injury and as far as possible, from moisture.
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. Must be continuous from one junction box to another or to fixtures,
and the conduit tube must properly enter all fittings.

6. Must be first installed as a complete conduit system, without the con-
ductors, : s B :

¢. Conduits must extend at least one-half inch beg'ond the finished surface
of walls or ceilings, except that, if the end is threaded and a coupling
screwed on, the conduit ma{ beleft flush with the surface, and the coupling
may be removed when work on building is completed.

d. Must, after conductors are introduced, have all outlets plugged with
special wood or fibrous plugs, made in parts, and the outlet then sealed
with approved compound. Joints must be made airtight and moisture proof.

e. Must have the metal of the conduit permanently. and effectually
grounded. .

286. Fixtures.—
(See also No. 24 u to w.)

a. Must, when supported from the gas piping of a building. be insulated
from the gas pipe system by means of approved insulating joints (see No. s1)
placed as close as possible to the ceiling.

It is recommended that the gas cutlet pipe be protected above the insulating joint
by a non-combustible, non-absorptive insulating tube, having a flange 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 8o 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 from the ceiling.

é. Must have all burs, or fins, removed before the conductors.are drawn
into the fixture. ’

¢. The tendency to condensation within the pipes should be guarded
against by sealing the upper end of the fixture.
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' d. No combination fixture in which the conductors are concealed in a
space less than one-fourth inch between the inside pipe and the outside cas-
ing will be approved.

e. Must be tested for ‘‘contacts " between conductors and fixtures, for
** short circuits ” and for ground connections before it is connected to its
supply conductors.

/- Ceiling blocks of fixtures should be made of insulating material ; if
not, the wires in passing through the plate must be surrounded with non-
combustible, non-absorptive, insulating material, such as glass or porcelain.

27. Sockets.—
(For construction rules see No. 47.)

a. In rooms where inflammable gases may exist, the incandescent lamp
and socket must be inclosed in a vapor-tighteglobe. and supported on a
pipe-hanger, wired with approved rubber.covered wire (see No. 40 a) soldered
directly to the circuit.

5. In damp or wet places, or over specially inflammable stuff, waterproof
sockets must be used. ' :

When wate?roof sQckets are used, they should be hung l:{osegarate stranded
rubber-covered wires, not smaller than No. 14 B. & S., which uld 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. Must have an agproved insulation and covering. (See No. 40¢.)
5. Must not be used as a support for clusters.

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

d. Must not be used in show windows.

z.k Must be protected by insulating bushings where the cord enters the
socket.

. 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 ceiling block or rosette, in order that the
strain may be taken from the joints and binding screws.

29. Arc Lights on Low-Potential Circulits.—

a. Must have a cut-out (see No. 174) 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 re-
c‘;'?ired when lamp is started or when carbons become stuck without over-fusing the

res.

é. Must only be furnished with such resistances or regulators as are in-
closed in non-combustible material. such resistances being treated as sources
of heat. Incandescent lamps must not be used for resistance devices,

¢. Must be supplied with globes and protected by spark arresters and
wire netting around globe, as in the case of arc lights on high-potential
circuits. (See Nos. 19 and 50.)

80. Economy Colls.—

a. Economy and compensator coils for arc lamps must be mounted on
non-combustible, non-absorptive insulating supports, such as glass or por-
celain, allowing an air space of at least one inch g(e)tween frame and support
and in general to be treated like sources of heat.

81. Decorative Series Lamps.—
a Incandescent lamps run in series shall not be used for decorative pur-
foses inside of buildings, except by special permission in writing from the
nspection Department having jurisdiction.
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HIGH-POTENTIAL SYSTEMS.
300 TO 3,000 VOLTS,

Any civcuit atlacked lo any machine. or combination of mackines, whick develops
a difference of potential, between any two wires, of over 300 volls and less
than 3,000 volts, shall be consider.d as a ki A potential civeust, and as coming
under that class, unless an approved lransforming device is used, which cuts
the differenee of potential down to 300 volis or less,

82. Wires— .
(See also Nos. 14, 15 and 16.)
a. Must have an approved rubber insulating covering. (See No. 40 a.)

5. Must be always in plain sight and never incased, except where re-
quired by the Inspection Department having jurisdiction.

¢. Must be rigidly supported on glass or porcelain insulators, which raise
the wire at least one inch from the surface wired over, and must be kept
apart at least four inches for voltages up to 750 and at least eight inches
for voltages over 750

Rigid supporting requires under ordinnrg conditions, where wiring along flat sur-
faces, 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 volta%:rup to 750 and about ten
inches for voltages above 750; and run from timber to timber, not breaking around,
and may be supported at each timber only.

d. Must be protected on side walls from mechanical injury by a sub-
stantial boxing, retaining an air space of one inch around the conductors,
closed at the top (the wires passing through the bushed holes) and extend-
ing 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 their insulating supports to the under side of a wooden strip
not less than one-half an inch in thickness.

83. Transformers (When permitted snside dusidings, see No. 13).—
(For construction rules, see No. 54.)

a. Must be located at a roint as near as possible to that at which the
primary wires enter the building.

4. Must be placed in an inclosure constructed of or lined with fire-resisting
material ; the inclosure to be used only for this purpose. and to be kept
securely locked and access to the same allowed only to responsible persons.

¢. Must be effectually insulated from the ground and the inclosure in
which they are placed must be practically air tight, except that it shall be
thoroughly ventilated to the outdoor air, if possible, through a chimney or
gue. here should be at least six inches air space on all sides of the trans-

ormer. .

84. Car Wiring.—

a. Must be always run out of reach of the passengers, and must have an
agproved rubber insulating covering. (See No. 40 4.)

35. Car Houses.—
a. Must have the trolley wires securely supported on insulating hangers.

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

¢. Must have cut-out switch located at a proper place outside of the
building, so that all trolley circuits in the building can be cut out at one
point, and line circuit breakers must be installed. so that when this cut-out
switch is open the trolley wire will be dead ‘at all points within 100 feet of
the building. ‘I'he current must be cut out of the building wherever the
same is not in use or the road not in operation.

d. Must have all lamps and stationary motors installed in such a way
that one main switch can control the whole of each installation—lighting or
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wer—independently. of main .feeder.switch, ..No. portable incandescent
amps or twin wire allowed. except that portable incandescent lamps may
be used in the pits. connections to be made by two agproved rubber-covered
flexible wires (see No. 40 a), properly protected against mechanical injury ;
the circuit to be controlled by a switch placed outside of the pit.

¢. Must have all wiring and apparatus installed in accordance with rules
under Class *‘C" for constant potential systems. . . .

f. Must not have any system of feeder distribution centering in the
building.

g Must have the rails bonded at each joint with not less than No. 2
B. & Is(s. annealed copper wire ; also a supplementary wire to be run for each
track. .

4 Must not have cars’left with trolley in electrical connection with the
trolley wire. . - ‘

36. Lighting and Power from Rallway Wires.— )

a. Must not be permitted, under any pretense, in the same circuit with
trolley wires with a ground return, except in electric railway cars, electric
car houses, and their power stations, nor shall the same dynamo be used
for both purposes. ‘

87. Serles Lamps.—

a. No system of multiple series or series-multiple for light or power will
be approved. )

6. Under no circumstances can lamps be attached to gas fixtures.

EXTRA HIGH-POTENTIAL SYSTEMS.
OveRr- 3,000 VOLTS.

Any circuil atiqched to any machine or combination of machines, whick develops a
difference of potential, between any two wires, of over 3,000 volts, shall be
considered as an extra Righ potential circuit, and as coming under that class,
unless an approved transforming device is used, whick cuts. the difference of
polential down to 3,000 volts or less. .

38. Primary Wires.—
Must not be brought into or over buildings, except power and sub-stations.

89. Secondary Wires.—

a, Must be installed under rules for high-potential systems, when their
immediate primary wires carry a current at a potential of over 3,000 volts.

The high line insulation required for extra high-potential current tends to make the
insulation resistance between primary and secondary coils of transformers a compara-
tively weak point, and lightning discharges would be apt to take this path to the earth.
With the present means of protection against transformer break downs and the conse-
quent liability of secondary wiring being subjected to the strain of the primary cur-
rent, it is not deemed advisable to permit a primary current with a potential of over
3,000 volts without an intermediate step-down transformer. The presence of wires
carrying a current at a potential of over 3.000 volts in the streets of cities and towns is
also considered as increasing the fire hazard.

Crass D. -

FITTINGS, MATERIALS AND DETAILS OF
CONSTRUCTION.
AUl Systems and Voltages.

40. Wire Insulation.—

a. Rubber Covered.—The insulating covering must be solid. at least three
sixty-fourths of an inch in thickness and covered with a substantial braid.
It must not readily carry fire, must show an insulating resistance of one
megohm per mile after two weeks’ submersion in water at seventy degrees
Fahrenheit and three days' submersion in lime water, and after three min-
utes’ electrification with 550 volts. (See page 44.)
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b. Weatherproof.—The insulating eovering must not support combustion,
must resist abrasion, must be at least one-sixteenth of an inch in thickness,
and thoroughly impregnated with a moisture repellent

* ¢. Flexible Cord.—Must be made of two stranded conductors, each having
a'carrying capacity equivalent to not less than a No. 16 B. & 5. wire, an
each covered by an approved insulation, and protected by a slow-burning,
tough-braided outer covering. - . . o

I. fInsula‘tion for pendants under this rule must be moisture and flame
proof. : : '

" 2, Insulation for cords msed I[or all other purposes, including portable
lamps and motors, must be solid. 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, at least one megohm
" per mile after one week’s submersion in water at seventy degrees Fah-
renheit, and after three minutes’ electrification, with 550 volts.

3. The flexible conductors for porfable heating apparatus, such as irons,
etc., must have an insulation that will not be injured by the heat, such
as asbestos, which must be protected from mechanical injury by an
outer, substantial, braided covering. and so arranged that mechanical
strain will not be borne by the electrical connection. '

d. Fixture Wire—Must have a solid insulation, with a slow-burning,
tough outer covering. the whole to be at least one thirty-second of an inch
in thickness, and 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 degrees Fahrenheit, and
after three minutes’ electrification, with 550 volts,

¢. Conduit Wire.—Must comply with the following specifications :

" 1. For insulated metal conduits single wires and twin conductors must
comply with Section g, of this rule. . )

Concentric wire must have a braided covering between the outer con-
ductor and the insulation of the inner conductor, and, in addition, must
comply with Section g, of this rule.

2. For non-insulated metal conduits single wires and twin, conductors
must comply with Section a, of this rule; and, in addition, have a
second outer fibrous covering, at least one thirty-second of an inch in
thickness, and sufficiently tenacious to withstand the abrasion of being
hauled through the meral condut

Concentric conductors must have a braided covering between the
outer conductor and the insulation of the inner conductor, and comply
with Section g, of this rule; and, in addition must have a second outer
fibrous covering at least one thirty-second of an inch in thickness, and

. sufficiently tenacious to withstand the abrasion of being hauled through

the metal conduit.

41. Interlor 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 initials stamped in the metal or attached thereto in a
satisfactory manner, so that the inspectors can readily see the same.

Insulated Metal Conduits:

. The metal covering, or pipe, must be at least equal in thickness, or of
equal strength to resist penetration by nails, etc., as the ordlnary commer-
cial form of gas pipe of same size.

¢. Must not be seriously affected externally by burning out a wire inside
the tube when the iron pipe is connected to one side of the circuit.

d. Must have the insulating lining firmly secured to the pipe.

e. The insulating lining must not crack or break when a length of the
conduit is uniformly bent at a temperature of 212 degrees Fahrenheit to an
angle of ninety degrees, with a curve having a radius of fifteen inches, for
pipes of ove.inch and less, and fifteen times the diameter of pipe for larger
pipeg. RTIES .
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/. The insulating lining must not soften injuriously at a temperature
below 212 degrees Fahrenheit, and must leave water, 1n which it is boiled,
practically neutral.

£. The insulating lining must be at least one thirty-second of an inch in
thickness, and the materials of which it is com must be of such a
nature as will not have a deteriorating effect on the insulation of the con-
ductor, and be sufficiently tough and tenacious to withstand the abrasion
test of drawing in and out of the same long lengths of conductors.

4. The insulating lining must not be mechanically weak after three days’
submersion in water, and, when removed from the pige entire, must not
absorb more than ten per cent. of its weight of water during 100 hours of
submersion.

i. All elbows must be made for the purpose, and not bent from lengths
of pipe. The radius of the curve of the inner edge of any elbow not to be
less than three and one-half inches. Must have not more than the equiva-
lent of four quarter bends from outlet to outlet, the bends at the outlets not
being counted.

Uninsulated Metal Conduits:

J. Plain iron o1 steel pipes of equal thickness, or of equal strength, to resist
penetration of nails, etc.. as the ordinary commercial form of gas pipe of
the same size, may be used as conduits, provided their interior surfaces are
smooth and free from burs ; pipe to be galvanized, or the interior surfaces
coated or enameled, to prevent oxidization, with some substance which will
not soften so as to become sticky and prevent wire from being withdrawn
from the pipe.

4. All elbows must be made for the purpose, and not bent from lengths
of plpe. The radius of the curve of the inner edge of any elbow not to be
less than three and one-half inches Must have not more than the equiva-
lent of four quarter bends from outlet to outlet, the bends at the outlets not
being counted.

42. Wooden Mouldings.—
(For wiring rules see No. 24.)

a. Must bave, both outside and inside, at least two coats of waterproof
paint, or be impregnated with a moisture repellent.

4. Must be made of two pieces, a backing and 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 of an inch in thickness, and must afford suitable protec-
tion from abrasion.

It is recommended that only haréwood moulding be used.

43. Switches.—
(See Nos. ry and 22.)

a. Must be mounted on non-combusiible, non-absorptive, insulating bases,
such as slate or porcelain.

4. Must have carrying capacity sufficient to prevent undue heating.

¢. Must, when used for service switches, indicate, on inspection, whether
the current be **on” or *off.”

d. Must be plainly marked whether it will always be visible. with the
name of the maker and the current and voltage for which the switch is
designed.

e. Must, for constant potential systems, operate successfully at fifty ser
cent. overload in amperes, with twenty-five per cent. excess voltage under
the most severe conditions they are liable to meet with in practice.

/. Must, for constant potential systems. have a firm and secure contact ;
must make and break readily, and not stop when motion has once been
imparted by the handle.
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£ Must, for constant current systems, close the main circuit and discon.
nect the branch wires when turned ‘‘off”; must be so constructed that the
shall be automatic in action, not stopping between points when started,
and must prevent an arc between the points under all circumstances. 7They
must indicate, upon inspection, whether the current be ‘‘on” or *'off.”

44. Cut-Outs and Clrcuit Breakers.—
(For installation rules, see Nos, 17 and 21.)

a. Must be supported on bases of non-combustible, non-absorptive insu-
lating material.

4. Cut-outs must be provided with covers, when not arranged in approved
cabinets, so as to obviate any danger of the melted fuse metal coming in
contact with any substance which might be ignited thereby.

¢. Cut-outs must operate successfully, under the most severe conditions
they are liable to meet with in practice, on short circuits with fuses rated
at 50 per cent. above and with a voltage 25 per cent. above the current and
voltage for which they are designed.

d. Circuit-breakers must operate successfully, under the most severe con-
ditions they are liable 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 which they are designed.

e. Must be plainly marked where it will always be visible, with the name
of the maker, and current and voltage for which the device is designed.

45. Fuses.—
(For installation rules, see Nos, 17 and 21.)

a. Must have contact surfaces or tips of harder metal having perfect elec-
trical connection with the fusible part of the strip.

4. Must be stamped with about eighty per cent. of the maximum current
they can carry indefinitely, thus allowing about twenty-five per cent. over-
load before fuse melts.

With naked open fuses, of ordinary shapes and not over soo amperes capacity, the
maximum current which will melt them in about five minutes may be safely taken as
the meltinil oint, as the fuse practically reaches its maximum temperature in this
time. With larger fuses a longer time is necessary. .

Inclosed fuses where the fuse is often in contact with substances having good con-
ductivity to heat, and often of considerable volume, require a much longer time to
renclh a ln.\aximum temperature on account of the surrounding material which heats
up slowly.

-~ This data is given to facilitate testing.

¢. Fuse terminals must be stamped with the maker’s name, initials, or
some known trademark.

468. Cut-out Cabinets.—

a. Must be so constructed, and cut-outs so arranged, as to obviate any
danger of the melted fuse metal coming in contact with any substance
which might be ignited thereby.

A suitable box can be made of marble, slate or wood, stronglg put together, the door
to close against a rabbet so as to be perfectly dust tight, and it should be hungon
stron, hinFes and held close by a strong hook or catch. If'the box is wood, the inside
should be lined with sheets of asbestos i)onrd about one-sixteenth of an inch in thick-

ness, neatly put on and firmly secured in plnpg :g' shellac and tacks. The wires
ushi

should enter through holes bushed with porcelain ngs ; the bushings tightlg fitting
the holes in the box, and the wires tightly fitting the bush}

ngs (using tape to
the wire, if necessary) so as to keep out tie dust.

uild up

47. Sockets.—
(See No. 27.)

a. No portion of the lamp socket, or lamp base, exposed to contact with
outside objects, must be allowed to come into electrical contact with either
conductor.

5. Must, when provided with keys, comply with the requirements for
switches. (See No. 43.)
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48. Hanger-Boards.—

a. Hanger-boards must be so constructed that all wires and current carry-
ing devices thereon shall be exposed to view and_thoroughly insulated by
being mounted on a non-combustible, non-absorptive insulating substance.
All switches attached to the same must be so constructed that they shall 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
all circumstances.

49. Arc Lamps.—
(For installation rules, see No. rg.)
a. Must be provided with reliable stops to prevent carbons from falling
out in case the clamps become loose.
4. Must be carefully insulated from the circuit in all their exposed parts,
¢. Must, for constant current systems, be provided with an agproved hand
switch, also an automatic switch that will shunt the current around the
carbons, should they fail to feed properl
The hand-switch to be approved. if r

?;ced anywhere except on the lamp
itself, must comply with requirements for switches on hanger-boards as laid
down in Rule 48.

50. Spark Arresters.—
: (See No. 19 c.)
a. Spark arresters must so close the upper orifice of the globe that it will
be impossible for any sparks, thrown off by the carbons, to escape.

51. Insulating Joints.—
(Sez No. 26 a.)

a. Must be entirelv made of material that will resist the action of illumin-
ating gases, and will not give way or soften under the heat of an ordinary
gas flame, or leak under a mnderate pressure. They shall be so arranged
that a deposit of moisture will not destroy the insulating cffect. 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. )

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

52. Reslistance Boxes and 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.

B53. Reactive Colls and Condensers.—

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

8. 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 materials and, in general, treated
like sources of heat.

54. Transformers.—
(For installation rules, see Nos. 11 and 33.)
a. Must not be placed in any but metallic or other non-combustible cases.

655. Lightning Arresters.—
(For installation rules, see No. §.)
a. Must be mounted on non-combustible bases, and must be so con-
structed as not to maintain an arc after the discharge has passed, and nust
have no moving parts.
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Curass E,
MISCELLANEOUS.

66. Insulation Resistance.—

The wirinan any building must test free from grounds, i. ¢ ,the complete
installation between conductors and between all conductors and the ground
(not including attachments, sockets. receptacles, etc.) of not less than the
following :

Up to s amperes
R 1o MmETES.

.“ “

N
"™
.
“"

“ 22w
¢ ke

Where lamp sockets, receptacles and electroliers, etc., are conrected,
one-half of the above will be required.

B67. Protection Against Foreign Currents.—

a. Where telephone, telegraph or other wires, connected with outside cir-
cuits, are bunched together within any building, or where inside wires are
laid in conduits or ducts with electric Yight 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.

4. All aerial conductors and underground conductors, which are directly
connected to aerial wires, connected with telephone, telegraph, district
messenger, burglar alarm, watch-clock, electric-time and other similar in-
struments must be provided near the point of entrance to the building with
some approved protective device which will operate to shunt the instru-
ments in case of a dangerous rise of potential, and will open the circuit
and arrest any abnormal current flow. Any conductor normally formin
an innocuous circuit may become a source of fire hazard if crossed wit
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
ap{;aratus 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 @) and the holes through the outer wall to be pro-
tected by bushing the same as required gor electric light and power
service wires.

3. The wire from the point of entrance to the protector to be run in
accordance with rules for high-potential wires, 7. 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 conductors, and shall never be secured by un-

insulated, 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 outside of the first joint or coupling
inside the foundation walls, and the connection shall be inade by solder-
ing, if possible In the absence of other good ground, the ground shall
be made by means of a metallic plate or a bunch of wires buried in a
permanently moist earth.
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58. Electric Gas Lighting.—

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

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

4. 'The wires used with the fixtures must have a non-inflammable insula-
tion, or where concealed between the pipe and shell of the fixture, the in-
sulation 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 connection with
each other.

59. Soldering Fluid.—

a. The following formula for soldering fluid is suggested :

Saturated solution of zinc chloride. ... Cee eee e e sisisesaescens s parts.
Alcohol ... .vvieiiiiiiiiiian ciiuaas .
Glycerine, ....ocvvveervninnrerinnces

Crass F.
MARINE WORK.

60. Generators.—
a. Must be located in a dry place.
4. Must have 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. Wires—

a. Must have an approved insulating covering,

The insulation for all conductors, except for portables, to be approved, must be at
least one-eighth inch in thickness and be covered with a substantial waterproof and
ﬂlme-prooﬁ)raid. 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 70 degrees Fahrenheit it must show an insulation resistance of one megohm per
mi{e after three minutes’ electrification, with sso volts.

6. Must have 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 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.

¢. Must be supported in approved molding, except at switchboards and
portables

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

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

e. Must have, when passing through water-tight 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.

Wf. Splices or taps in conductors must be avoided as far as possible,
here it is necessary to make them, they must be so spliced or joined as to
be both mechanically and electrically secure without solder. They must
then be soldered, to insure preservation, covered with an insulating com-
pound equal to the insulation of the wire, and further rotecteg by a
waterproof tape. The joint must then be coated or painted with a water-
proof compound.




NATIONAL ELECTRIOAL CODE. 508

62. Portable Conductors.—

a Must be made of two stranded conductors, each having a carryin
capacity equivalent to not less than No. 14 B. & S. wire, and each cover
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, anq between either conductor
and the ground, of at least one megohm per mile after one week’s submersion in water
at seventy degrees Fahrenheit and after three minutes’ electrification, with soo 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 8olid 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. e whole
shall then be covered with a layer of flax, either woven or brafded, at least one-thirty-
second of an inch in thickness, and treated with a non-inﬂnmmable, waterproof com-
pound. After one week’s submersion in water at seventy degrees Fahrenheit, with

s0 volts and a three minutes' electrification, must show an insulation between the
2wo conductors, or between either conductor and the ground of one megohm per mile.

63. Bell or other Wires.—
a. Shall never be run in same duct with lighting or power wires.

64. Table of Capacity of Wires.—

B.&S.G. Area Actosl | No. of Strands, | SiZe of Strands [ eres,
1 1,988 bt - b
:g 1:6 —_ —_ 3
17 2,0 - - -
|6 2,5 3 — — 6
15 3,257 - - -
14 44107 - _ 12
12 6.530 - -_ 17
- 9.0;3 7 b s;
- 11,3 7 1 3
- 14,336 7 17 30
- 18,08¢ 7 16 3s
- 22,709 7 15 o
-_ 30,856 19 18 ;o
—_ 33:011 :g .z 60
- 1
- ﬁ’.ga 37 8 ;;
- 75 776 7 17 100
- 99.064 x 18 t20
- ;:4.923 gl lz 148
- 57.5 t H H
—_— :96,67; 61 18 m’?
- 250,527 61 14 335
—_ 296,387 91 15 270
- 373,737 9t 1 320
- 413,639 137 15 340

When greater conducting area than that of 12 B. & S. G. is required, the conductor
shall be stranded in a series of 7, 19, 3171, 61, 91 Or 127 wires, as may be required; the
strand consisting of one central wire, the remainder laid around it concentrically,
layer to be twisted in the opposite direction from the preceding.

685. Switchboards.—

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

4. 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 gen-
erator, .

Must also have a voltmeter and ground detector.

d. Must have a cut-out and switch for each side of each circuit leading
from board.
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66. Reslistance Boxes.—
a. Must be made of non-combustible material,

4. Must be located on a switchboard or away from combustible material.
When not placed on switchboard they must be mounted on non-inflammable,
non-absorbtive 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.

4. 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 1t
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 lam ps or their equivalent.

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

68. Cut-outs.—
a. Must have non.combustible, non.absorptive, insulating bases.

4. 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 Elainly 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 (unless the cut-out 1n the larger wire will protect the smaller).

d. In places such as upper decks, holds. cargo spaces and fire rooms. a
water-tight and fireproof cut-out may be used, connecting 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 impossible to run from
centre of distribution, they shall be in a cabinet lined with fire-resisting
material.

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 cut-out may be placed in the moulding when same contains
conqucltors supplying current for not more than two i16-candle-power lamps or their
equivalent.

69. Fixtures.—

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

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

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

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

7l
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71. Wooden Mouldings.—

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

5. 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 be-
tween the conductors and a solid backing which, under grooves, shall not
be less than three-eighths inch in thickness.

¢. Where mouldinﬁ 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. Motors.—

a. Must be wired under the same precautions as with a current of same
volume and potential for lighting. The motor and resistance box must be
protected by a double-pole cut-out and controlled 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.

4. 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 thev shall be insulated from bed-plates by
hard rubber, fiber or similar insulating material.

¢ Shall be covered with a waterproof cover when not in use.

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






AMERICAN INSTITUTE OF ELECTRICAL
ENGINEERS.

New Yorg, September 29th, 1897.

The 118th meeting of the INstiTuTE Was held this date, at 12
West 31st Street, and was called to order by President Crocker
at 8.20 p. M. -

Tae SecrRETARY :—At the meeting of the Executive Com-
mittee of the Council, on September 15th, the following associate
members were elected:

Name. Address. Eundorsed by.
Brack Howarp D. Salesman, Blackall & Baldwin, 7 S S. Wheeler.
West 19th St.; P. O. Box 287 F. B. Crocker.
New York, N. Y. Gano S. Dunn.

BrackaLL, FREDERICK, S. Selling Agent, Crocker-Wheeler S. 8. Wheeler
Electric Co.. P. O. Box 267 New Gano S. Dunn.
York ; residence, Roselle, N.J. I, B. Crocker.

Graves, CHas. B. Senior Student, Tufts College, J. R. Lovejoy.
Mass.; residence, Marblehead, Sidney B. Paine.
Mass, C. D. Haskins.

Srour, Georek H. Representative of Crocker-Wheeler C. S. Bradley.
lectric Co. and Walker Co., T. J. Smith.
Total 4 Box 73 Atlantic Highlands, N.J. 8. S. Wheeler.
otal 4.

Tae PrEsDENT :—Gentlemen, as I appear here rather as an
advocate than as a judge, it is proper that I should not preside at
this meeting. It may be necessary for me to take part in the de-
bate. My connection with this National Conference on Standard
Electrical Rules ante-dated by more than a year my election to
the presidency, and it was not practicable to sever that connec-
tion—certainly not before this meeting. Therefore I shall call
upon Mr. Lieg, one of our Managers, to kindly take the chair.

Mr. Lieb then took the chair.

Tre CrARMAN :—We will begin the presentation of the mat-
ter that is to come before the meeting this evening by the reading
of Dr. Crocker’s report.

518
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The Secretary read the following:
AMERICAN InsTITOTE OF ELkCTRICAL ENGINEERS.

REPORT ON THE

‘“ NATIONAL ELECTRICAL CODE.”

The National Conference on Standard Electrical Rules met in New York City
on March 18th and 19th, 1896. This body was composed of delegates repre-
senting the various Electrical. Insurance, Architectural and allied interests,
and had for its object the adoption of one Electrical Code to take the place
of the many conflicting Codes then in existence. Representatives of the princi-
pal electrical companies were invited to attend the Conference but it was decided
at the meeting that thesc delegates should be made Associate Members and that
the voting membership should be confined to the following Associations :

American Institute of Architects.

AMERICAN INSTITUTE oF ELECTRICAL ENGINEERS.
American Society of Mechanical Engineers.
American Street Railway Association.

Factory Mutual Fire Insurance Companies.
National Association of Fire Engineers.

National Board of Fire Underwriters.

National Electric Light Association.
Uunderwriters’ National Electric Association.

As a result of the labors of this Conference, acting in co-operation with the
Underwriters’ National Electric Association, a revised set of rules has been
formulated to which the name ** National Electrical Code™ has been given, a
copy of which is submitted herewith. This Code has already been adopted or
approved by the following bodies :

Factory Mutual Fire Insurance Companies.
National Board of Fire Underwriters,
National Electric Light Association.
Underwriters’ National Electric Association.
National Association of Fire Engineers.

The influence already exerted by the INSTITUTE in this matter has been most
important; in fact, it is no exaggeration to sany that the Conference would have
failed to accomplish its object had the IxstiTuTE held aloof from it. The re-
presentative of the INsTITUTE was appointed Chairman of the Committee on
Code, which performed the actual work of revising the Rules. The New Code
contains many amendments in regard to the technical requirements, and in
form it has been entirely revised. The latter fact is particularly important, as
previous codes had become & patch-work containing many repetitions and
interpolations. This result alone is a sufficient reward for the labors of the
Conference. It is not claimed that the Code is perfect, but it can be said that
each word in it was carefully considered by & number of men representing the
most diverse interests and points of view. If amendments are required in the
future they can easily be made, the new arrangement of the Code being specitilly
designed to enable this to be done without injury to its general form. In view
of the very great advantages to be obtained by the general adoption of one
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uniform Code for the whole country ; the fact that it has already been adopted
by the most important bodies represented in the Conference, and in order to
complete the powerful and beneficial influence which the IxsTITUTE has already
exerted in this matter, your delegute earnestly recommends that the INsTITUTE
give its approval to the ** National Electrical Code.” This action need not be
an adoption of the Code which would be in any way binding upon the individual
members of the INstiTuTE. All that is necessary is that the INsTITUTE should
approve the Code as representing uniformity and co-operative action. One of
the most important functions that the INsTITUTE can possibly perform is the
encouragement and securing of the very uniformity which this Code so well

represents. :
Respectfully submitted,

FRANCIS B. CROCKER,
New York, Sept. 15th, 1897. ) Delegate.

Tue CaalrMAN :(—Gentlemen, you have heard the report read
by the Secretary in which this new code is submitted for your
considerat on, and I will now declare the discussion open. I
think it might be well, and alsv as a recognition of the labors
which he has bestowed on this subject, to ask Mr. William J.
Hammer if he will kindly open the discussion.

Me. Hamuer:—I would rather have kept qniet just now and
listened to others. I would like to say however, that when Dr.
Crocker prepared his report as delegate from the InstITUTE, there
were only four names which appeared of associations which had
already considered and adopted the National Electrical Code, and
at that time 1 sent a letter to the official delegates of the other
five associations to find out what action if any their associations
had taken, and how soon they proposed to take action, in order
that [ might, perhaps, refer to it here. I at once heard from
Captain Brophy that his association, that is'the National Associa-
tion of Fire Engineers, had unanimously adopted the code, and the
notice was received in time to add it to the other four associa-
tions which had already adopted the code. I have this evening
received a letter from the representative of the American Insti-
tute of Architects, whom 1 had seen personally and who assured
me that the matter would come before the Executive Committee
of hia association, and he gave most positive assurance of its adop-
tion by the American Institute of Architects. His letter, which
I received this evening, says:

‘ Your favor of the 28d received and contents noted. We did not succeed in
getting a quorum to attend the last Executive Committee meeting of the Ameri-
can Institute of Architects: but our annual convention 1s to be held in Detroit
next week, preceded by the Board of Directors, at which time action will be
taken upon the National Code. I have written a report to the convention, and
also to the Directors on the subject which I shall present at the meeting.

Yours very trul{.
Alfred Stone.”

And I might say that I also received this afternoon a letter of
similar import from Mr. Frank R. Ford, delegate of the Ameri-
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can Street Railway Association, who is entirely in sympathy with
this matter, and who has prepared his report for submission at the
meeting of the Awmerican Street Railway Aassociation in October,
and from what we hear, there is every reason to expect that that
association will adopt the National Electrical Code. 'We have
also received a very strong assurance from the association under
whose roof we are now assembled and who courteously extended
the facilities of their house as the official headquarters of the
National Conference on Standard Electrical Rules. It was here
that we held our meeting and had our discussions. It was here
that the Code Committee met, and we as an association have re-
ceived very great courtesies froin the American Society of Me-
chanical Engineers, and from what I personally have heard and
from what Dr. Crocker tells me, there is practically no question
but that that association will approve the National Electrical
Code.

Tuae CraigMaN :(—We would be glad to hear from Mr. Sachs,
who, [ understand, is prepared to discuss the subject under con-
sideration.

Mgz. Josepr Saous:—I did not come prepared to open the dis-
cussion upon this subject. Those who were more intimately con-
nected with the formulation of the code might more properly be-
gin. I would like to come in at the end. There are various
sections of this new code which admit of discussion. The effect
of various changes that have been made in the new, as dis-
tinguished from the old code, might be discussed and some of the
new features criticised. others perhaps lauded. ~Amongst the
novelties, for instance, in this new code, is the permission given to
use plain piye and the recommendation, if it may be so called, of
automatic electro-magnetic circuit-breaking devices. These fea-
tures stand out very distinctly, although there are also quite &
number of others.

De. A. E. KenneLLy :—I think that the InsirroTE is to be con-
gratulated upon the report that has been presented to it this
evening and upon the National Electric Code as it appears before
us in print. We all know how much confusion has existed in
the past from the co-existence of a variety of different rules not
merely in different parts of the country, but in different organi-
zations of the same city. I cannot help thinking that the fusion
of all Ere-existing codes into a single code, if we can secure it, is
80 highly desirable, that we should do all in onr power to bring it
ahout. No doubt many of us may have our own ideas as to pos-
sible improvements in this code, but it seems to me that the ad-
vantage of national uniformity outweighs any objections that
can be urged against any particular rules. I may be permitted
to say that at the time when the INsTiTUTE wWas invited to enter
this National Conference, I had fears that such a conference
might bring the INstrruTE into unpleasant relations with com-
mercial associations, and that bad feeling and dissension in the
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IxsTITUTE might ensue. I am glad to find that my fears have ap-
parently been groundless, owing in large measure no doubt to
tact and care of the oflicer deleguted to represent the InstrivTE
at the Conference, and I think we may be gratified by the results
which seems to have been reached, namely the agreement of so
many conflicting interests and so much vested and uninvested cap-
ital upon a single set of rules. I would move sir, that the report
here presented be adopted by the INsTITUTE, be spread upon the
minutes, and that the National Electrical Code as it is here pre-
sented in pamphlet form, be printed in the TrANsAcTIONS.

Mg. Gano S. Dun~n:—Mr. Chairman—I rise to second the
motion most heartily. As Dr. Kennelly has said, there are a
number of things in the code which do not agree with the ideas
of all of us. Being connected with the manufacture of electrical
machinery, there are several items that I would change, but, for
the same reason, I appreciate the value of the code because of its
uniformity, and I cannot fully express how much I feel that it is
desirable for this INsTITUTE to approve this code and thereby as-
sist in supporting it.

-TrE CBAIRMAN :(—QGentlemen, you have heard the motion
made by Dr. Kennelly that the report of Dr. Crocker be re-
ceived, and the code accompanying it be spread upon the minutes
and receive the formal approval o% the InsTITUTE, and you have
also heard the seconding of that motion by Mr. Gano S. Dunn.
We will continue the discussion, if it is your pleasure, before the
motion is put to a formal vote.

Me. C. O. MamLrouvx :—I note that in the latter portion of
Dr. Crocker’s report he says that “This action need not be an
adoption of the code which would be in any manner binding upon
the individual members of the INsTrTuTE. ~ All that is necessary is
that the InsTiTUTE should approve the code as representing uni-
formity and co-operative action.” Now, gentlemen, I think that
that is a very sensible way to put it, and I think that all our
action in this matter ought to be bounded and limited by these
two sentences. That is all that the report asks, and I think that
is all that we should give to it. It asEg merely that the code be
approved as an evidence and a step of progress in the direction of
uniformity and co-operative action. In adopting it in that way
and in that form we are not committing the INsTITUTE or its nem-
bers to any tacit approval of any of its contents, excepting in-so-
far as the said contents may recommend themselves to individual
judgment, and may accord with personal experience as to the re-
quirements which the particular individual in question may pos-
sess. I regret that I have not been able to study carefully the
rules. I have just lately returned from abroad and I found natur-
ally a great deal to do, and two new sets of rules; on my hands,
one issued by the City Fire Department and the new one by the
National Board of Fire Underwriters. 1 have looked into the
two sets only in-so-far as it has been necessary for me to do so to
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aide me in carrying out the work which 1 have had in hand.
jonsequently, I cannot say that I have intimate enough knowledge
of the two sets of rules to be able to speak very exhaustively or
to make any exhaustive comncntary or criticism on either of .
them. I have been struck however with the thoroughness with
which the City Fire Department rules have been worked up. I
could not help noticing that they had gone into a good many
points which are still left obscure in the other rules, and that
they rationalized certain points which had been always treated in
a somewhat arbitrary and empirical manner in all previous rules.
I may note, for instance. the fact of making the insulation resist-
ance required, a function of the working pressure. I may also
note the fact that the separation between conductors or their
distance apart, is made in the city rules, a function of the pres-
sure or potential to be carried by the wires, as it ought to be.
This I understand from conversing with the parties who have
prepared these excellent rules. These rules have been made not
perhaps on a strictly scientific basis, but, as a means of reconcil-
ing in a fashion that at least accords with the facts of experience
and those of accepted practice, so as to produce rules which will
not interfere too much with what has been done in the past, and
at the same time will form a good guidance for what is to come
in the future. Now, while I think that several of the excellent
features in these City Fire Department rules, may apply more
strictly to the work thatis donein and about New York City, yet I
also think that a complete, comnprehensive code, such as a national
code ought to be, should pay some deference to the guod features of
those rules. There are some points there which are very carefully
discussed, moreespecially for instance,inrelation tocut-outs,whether
they be electro-magnetic or panel cut-outs or ordinary porcelain
base fuse cut-outs, the subject being treated in a very logical, clear
manner. There is also this very question of dynamo and motor
installation which Mr. Sachs referred to. I find quite a variation
between the two sets of rules. In New York City, for instance
we are placed in the predicament of one rule asking us to insulate
a dynamo and another rule asking us to ground it, and it would
evidently be a difficult matter in a case of that kind to do what
both ask. I remember once being asked under the old rules, in
connection with a very large building not far from where we are
now, to run wires in moulding with the capping left out. The
next day another inspector came, and insisted, under the same
rules that we must have it on. Of course I could not do it both
ways. Finally, I had to have a conference at which something
like ten different inspection authorities were present, and at which
it was finally decided after several sessions, to do this and also
other details in a certain manner, which by the way, did not par-
ticularly follow the rules. Now, in relation to the installation of
dynamos, to take that point alone, (since I have not sufficient
familiarity with the rules, as I have said to go into it more deeply), it
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seems to me that some reference might have heen made to the
particular kind of dynamos—whether they be for high electrical
pressure or low electrical pressure, whether they be intended for
central stations or for isolated plants. I think it makes a great
deal of difference. With the present direct-connected dynamos
it is & physical impossibility to insulate without detriment to me-
chanical integrity and stability and it is also more or less, in mmany
cases an impossibility to provide an insulated platform around them.
So what is one going to do? One set of rulessuggests that we had
better ground them. T incline to the opinion that this set of
rules may be about right, for an isolated plant and for low poten-
tials, though the circumstances may be quite different in a cen-
tral station and for high potentials. I think that in a central sta-
tion, it might be desirable, especially with higher potentials, to
insulate them under all circumstances, merely on account of the
greater safety to human life. But where danger is not to be
feared, with low pressure, I donot think it makes much difference
whether the machine is insulated or not. It is certainly more
convenient to have it un-insulated, and in that case the trouble or
difficulty will be at the dynamo and will not spread to other
places. Therefore gentlemen, I hope very much that we will
take some sort of action which, while expressing our commenda-
tion and approval of the beautiful work which has becn done by
this committee, will not nevertheless commit us in such a manner
as to compel us, either tacitly or in any other way, to approve the
rules and compel us to stick to them to the disparagement of other
rules that may have a greater priority of action and greater force
upon us. In a municipality like New York for instance, especi-
ally after it becomes Greater New York, it may become a ques-
tion as to which of the sets of rules shall have priority over the
other. I myself believe that these matters should be entirely
controlled by the municipality, and that all other rules should be
subservient to municipal rules. It is certainly very desirable
that there should be only one set of rules, and as the municipal
overnment assumes to dictate and prescribe rules in relation to
the details of buildings generally. and all details which affect pub-
lic life and publicsafety, it seems to me that it can also be prepared
and competent, or ought to be, and that it is within its legitimate
provinee, to institute rules and prescribe regulations which apply
to safety in electrical matters as well as in others. That being
my view of the matter, I would certainly dislike to be placed in
a position where I must disobey one in order to obey the other.
I want to be placed in a position where I can obey the two. ,
With regard to the rules which are not exactly apposite, or
which appear to be somewhat absurd or which include regula-
tions that are not entirely adequate, 1 may state that those things
to a great extent cure themselves. Let a rule be issued which is
incompetent or which is not consistent, and it does not take long to
discover flawe in it; and the ‘“breach” soon becomes more
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honored than the ¢ observance,” because the observance becomes so
ridiculous and so absurd that it is no longer insisted upon. Con-

uently 1 do not look for very much trouble on the score of
rules which are not perfect. No one can expect perfect rules.
All that I would ask is that in regard to those rules which are not
consistent with other rules, (where one is placed in the position
of having to defer to various authorities), that there should be no-
binding action whatever comnpelling one to obey one set in pref-
erence to any other set.

Mg, Hammer :—Mr. Chairman.—Referring to Mr. Mailloux’s
remarks abount insulation of the machine, I would like to call at-
tention to the two sections in the two codes so that you will note
how closely they arrive at the same conclusion. The National
Electrical Code says:

“ Must be insulated on floors or base frammes, which must be
¢ kept filled to prevent absorption of moisture, and also kept clean
¢ and dry. Where frame insulation is impracticable, the inspec-
‘¢ tion department having jurisdiction, may, in writing permit its
“ omission, in which case the frame must be permanently and ef-
«“ fectively grounded. A high potential machine which, on ac-
“ count of great weight or for other reasons, can not have its
 frame insulated from the ground, should be surrounded with an
. “ insulated platformi. This may be made of wood, mounted on
“ insulating supports and so arranged that a man must always
“ gtand upon it 1n order to touch any part of the machine.”

Now the City Fire Department rules cover that point in this
manner.

¢ Must each have the frame permanently connected to ground
“ unless surrounded by an approved insulating platform which
“ will be required for all generators of over 300 volts. Platform
“ must be of sufficient size to prevent personal contact with gen--
¢ erators except from platform.”

It seeme to me they are synonymous.

M=. Marcrovx:—I think they are far from being synonymous.
The national rules have a string tied to the permission for doing
it while the city rule says distinctly it is only for machines of a.
certain potential. It brings in the important point I made that
the question whether the machine should be grounded or not de-

ends upon the pressure of the machine which is to be installed.
fthink of the two rules, no one who is familiar with installation
work will doubt or dispute that the city rule is much the inore.
logical, consistent and perfect.

Mgz.C. M. Gopparp :—They say that faint heart never won fair
lady. I suppose the fair lady we are after to-night is uniformity
of rules. ’P ere does not seem to be any difference of opinion on
the subject that uniformity of rules 18 an extremely desirable -
thing. We never shall get uniformity by discussing the details
of the rules in a meeting like this to-night. I have been very
closely connected with this matter of rules as far as the under-
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writers are concerned, and for the last seven years I have labored
as best I could to secure uniformity of rules among the under-
writers. I do not believe there are many gentlemen here, except
those who have been connected with the National Conference,
who realize the difficulty that we had to secure such uniformity
among the underwriters. It was worse really than the effort to
secure uniformity among all the different interests that are con-
nected with electric installatione. There are a great many more
independent boards of nnderwriters, than there are national asso-
ciations which have been working on these rules, and every board
of underwriters had its own code of rules. Of course some of
them agreed and some of them did not, and we had to get' to-
gether and the majority had to win the day, the minority had to
yield. There are portions of these rules that I do not agree with
at all. They are not very essential points, but there are many
things in the rules that I would like to see changed, and in our
meetings of the delegates we discnssed those points and I did my
best to get them changed, but if I was outvoted that ended it un-
til the next meeting. There are details in these rules to-day that
robably we shall want to change within a year. There are un-
goubtedly points in the New York City Fire Department rules
that are better than these; but you cannot put them into the
rules at this meeting. There are a number of bodies that are
connected with the getting up of these rules and younare only one
of them. The time to make changes is when we have our next
neral conference. If there is anything wrong with these rules
1t is sure to come out, and we are sure to find it out and it is sure
to be recognized and they will be changed. 1 believe that the
AMERIOAN INSTITUTE OF imc'rmcu ExcINEERS to-night has an
extremely important,—I was going to say duty, I will call it func-
tion, to perform. I would rather see these rules approved by
this InsTiTUTE than by any of the other bodies represented in
the Couference, and I do not mean with any string to the a
roval either. I want to see Dr. Kennelly’s motion go througﬁ:
want the AMERIOAN INsTITUTE OF ELEOTRICAL ENGINEERS to
take a stand one way or the other, and either say that they will
or that they will not approve the rules. I do not want them to
say that they approve of uniformity. Of course we all approve
ofy uniformity. We will never get uniformity unless we have
something to start with. You have got a set of rules here which
represent the best efforts of delegates who were supposed to be
competent to represent the various national bodies which were
collected together in the National Conference on Standard Rules.
I have some personal knowledge of the amount of labor that
these gentlemen put into this work. The rules were submitted
and re-submitted, they were studied over and worked over. The
wording of them has been worked over and studied over and they
have done the best they could. They believe they present some-
thing to you to-night that is better than anything that has been pre-
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sented to you before. I think these gentlemen here present
believe that. They do not believe it is perfect, they do
not say it is perfect, but they do believe it is a
step in the right direction, and that we have got to
take that step before we will ever advance a second step, and
I hope that the INsTiTUTE to-night will take these rules as they
are, and not go into the details nuless they find glaring errors and
1 do not believe they can find those. I do not believe that there
are any glaring errors in these rules ; if there were they would
certainly have been discovered by some of the representatives who
have been at work on them, they would have been discovered
when they were presented to the National Electric Light Associ-
ation. I am sure that we will get nearer to uniformity by adopt-
ing the rules which have come from the representatives of these
nine national associations connected with electrical work, than we
can by accepting any other one set of rules whether it be that of
the Nyew York City Fire Department, or the Pheenix Fire Office
of England, or whatever they are. I believe that your delegate
to the Conference presents to you here to-night a set of rules
which is in advance of any other as a whole, and I believe that
the gentlemen here present, if they would study these rules and
were as familiar with them as I am, and I think I can say advis-
edly that I do not believe there is anybody that is more familiar
with them ; I have read the proof of these rules at least ten times
during their printing, besides having seven years experience on
the previous rules, working on them as Secretary of the Under-
writers Association—if they were as familiar with these rules as
they might be, they would tind that these differences which they
claim exist, could be explained away in just the same way that
Mr. Hammer has explained the difference between the New
York City rules and the National Code in regard to the ground-
ing of generator frames. The Inspection f)epsrtment havin

jurisdiction—which is it? What is it? Ifitisin New YorE
City it may be the Fire Department of New York City, it does
not say the Underwriters’ inspection department, it says ‘ the in-
spection department having jurisdiction.” The National Code
gives permission to the inspection department having jurisdiction
to allow the omission of frame insulation if you find it impractic-
able. I think that any man would feel that it was imprac-
ticable to disobey a city ordinance. The New York City Fire
Department rules say you must ground your generator, and the
National Code says you may—there are reasons from the under-
writers’ standpoint whyif a generator can be insulated from the
ground we prefer it, but we realize perfectly the absolute impos-
sibility of the direct-connected machines, the heavy machines not
being Fropnded. It would be worse than if they were grounded,
and all we say is in such cases, ground them, and ground them
THOROUGHLY. I do not believe you will find so muny differences
in the rules as yon may think on the first reading, and I do hope
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that whatever the INsTiTuTk does to-night, the members will
come out fairly and frankly and say either yes or no.

Dr. Cary T. Hurorinson :—1I think the last speaker ignores
the entire difference between the position of the INstrrure and
that of the underwriters. It is the function of the underwriters
to secure the greatest possible safety in all work, so as to diminish
a8 far a8 possible the fire risks and the consequent losses; that i-,
the interest of the body is chiefly one of dollars and cents. The
InstrTUTE, however, should take a broader position, and should
concern itself with the engineering features, and should not en-
dorse any plan which involves ba.g engineering, even though it
may seem to increase the safety of the work.

ree with the previous speaker in saying that these rules
shoulllg receive the approval of the INstiTuTE, yet I think this ap-
proval should be qualified by some form of recommendation, lead-
ing to the modification of certain rules, which I think involve
unwise limitations on the engineering puints, without any corre-
sponding increase in the security of tﬁe work. To illustrate, rule
12, section n, pruvides, “For the diminution of electrolytic cor-
rosion of underground metal work, ground, return wires must be
so arranged that the difference of potential between the grounded
dynamo terminal and any point on the return circuit will not
exceed 25 volts.”

As this rule stands, no engineer will be permitted to lay out a
trolley system involving a maximum loss of more than 5% in the

round return. It seems to me obvious that this is an unwise
imitation, and is entirely too sweeping in its scope. '

Rule 39. Section @, reads, “Secondary wires must be installed
““under rules for high potential systems when their immediate pri-
“ mary wires carry a current at a potential of over 3000 volts.”
This rule refers to what are classed as extra high potential sys-
tems, that is, over 3000 volts in & primary. Under this rule
when direct transformation is made from, say, 3500 volts to
anything below 300 volts, the secondary wires must be run on
porcelain insulators, separated at least four inches and in plain
sight. This practically prohibits the use of such secondary
wires in any building. ‘

The only alternative is to make a double change from the 3500
volts, or wgatever it may be, to the secondary ; that is, to install two
sets of transformers. This would involve a very considerable in-
crease in cost, would somnetimes require space which is not avail-
able, and would greatly increase the complication of the sys-
tem.

The explanation following this rule indicates thut it was framed
to apply chiefly to danger from lightning striking the high pres-
sure overhead wires. It does not seem that underground circuits
were considered at all, yet it is plain, the rule would apply to high

ressure underground feeders run in conduits. The rule also
1mplies that the insulation of the transformers is the weakest part
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of the system ; whereas at the present day, I think that moset
engineers would agree with me in saying that the insulation of
the transformers is the strongest part of the system.

The engineering plan excluded under this rule, is now in use in
almost all of the high pressure plants in the country. For instance
at Sacramento, Portland, Fresno, Pelzer, Columbia, and at other
places that I do not now recall. S8hould this rule be adopted, all
such work would be prohibited.

I have talked with several members of the Conference regard-
ing this rule, and can find no one who remembers any discussion
on it. It seems to have escaped the notice of those present.

These two rules illustrate my position in saying that the Instr-
TUTE should not endorse bad engineering. I have no doubt that
there are other rules of similar character. I think, therefore,
that Dr. Kennelly’s motion should be amended, so as to provide
for the re-consideration of such rules as these, while endorsing
the National Electrical Code as a whole.

TrE CrarMAN :—I see we have with us this evening Mr. A.
H. Henderson, Chief Inspector of thc New York Fire Depart-
ment. May we hope to hear from Mr. Henderson in further-
ance of the discussion?

Mkg. Arex. HENDERsON :--] am not in a position to discuss
these rules here to-night, gentlemen. I did not expect to be
called on to take any active part in the discussion this evening.
I came simply as a guest of the INsTiTUTE, and for that reason
may not be able to go very thoroughly into detail. There is ap
parently an impression that there is a vast difference between the
rules recently published by the Fire Department, and the rules
published by the National Board—the National Electrical Code
which we are now discussing. As I understand the matter, I do
not see that there is any great difference between the two sets of
rules. A great deal of care was taken in drawing up the munici-
pal rules, to follow the priuciples of the National Electrical Code
and to so express those principles as to make feasible rules and
to make them apply to the work that is being done in New York
City, realizing that no set of rules that was national could be a

lied locally for all classes of work. We have work going on 1n
Klew York City that requires different expressions and different
interpretations of rules, and we have taken the old national code
and endeavored to interpret it and amend it to suit the require-
ments of to-day in New York City only, without any reference
whatever to national work, or work in other sections of the coun-
try. I do not think that the municipal authorities have any de-
sire to do anything but follow the principles laid down in the
National Electrical Code. If there was any evidence of any such
desire I should certainty be one of the first to combat it, becanse
I think that the National Electrical Code that was first published
in 1892 is one of the grandest pieces of work that was ever put
into print so far as electrical installation is concerned. I think
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that national code covers the entire ground in a wide, broad form,
but it certainly can be modificd and can be amended to suit local
conditions. 1 do not think that the framers of thecode intended,
in fact I am positive that they did not intend the code as printed
to-day to cover the requirements of every city in the country.
There are various statements that you find in it, that certain
rales must be left to the decision of the local inspection board or
local boards or bureaus having jurisdiction.

Mz. Hamumer :—I would like to add a word to what Mr. Hen-
derson has said. A similar condition of affairs existed in the city
of Boston. C‘zptain Brophy, who was the expert of the Com-
missioner of Wires there, brought up before the Code Committee
of the National Conference certain points which he felt their
local conditions necessitated taking cognizance of, and there was
%uite a lively discussion for some time upon those points which

aptain Brophy brought up. Mr. Goddard was there at that
meeting and he will appreciate it.  And finally Captain Brophy
realized that the question of recognizing one single standard code
was of such tremendous importance that these local conditions
need not affect the sitnation at all, and his association was pre-
pared then to recognize the National Electrical Code and the
suggestions governing certain local points there were put in as an
appendix to cover points which, as Mr. Henderson said, are
purely local conditions which they have to deal with ;and it
seems to me that should be done here, and I amn very glad to hear
Mr. Henderson express himself so strongly in favor of the recog-
nition of the National Electrical Code, use [ think that the
Fire Department will also recognize the National Electrical Code
and that we will have but the one single code here in New York
a8 well as throughout the country. It is only a shoit time ago
that we had four or five of them here. The Edison Illuminating
Company had their code, and they had their own inspection.
Mr. Fremont Wilson who represented an independent set of in-
surance interests adopted the National Electric Light Association
Code and used that. The New York Board here, practically
adopted the rules of the National Board of Fire Underwriters.
But they introduced modifications, making \quite a different code
in certain respects, and then the City Fire Department came in
as & new element with its set of rules, so that there were four or
five different sets. Now it is self-evident that that sort of thing
introduces immense complications, canses immense loss of time
and money, and much inconvenience and annoyance. Kveryone
here must recognize that this code is not absolutely perfect, but
we must stick to the main point which is the recognition of some-
thing that will represent uniformity and be the standard code;
and I think that Eir. Goddard and the insurance men here will
support me in stating ‘that anyone, whether he is an electrical
Ian or an insurance man, or represents any allied industry, who
desires to bring his recommendation or criticisms, before those
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who will hereafter control the future editions of the National
Code, will receive respectful attention, and if I am not mistaken
Mr. Goddard said a little while ago *“ they are bound to receive
recognition.” 1 do not think there is any doubt of that. 1 am
very glad this discussion has taken place, becanse the matter was
taken np at our meeting at Greenacre, Maine, and as there was a
comparatively small attendance thereat the time, Dr. Crocker and
myself and others ohjected to its being discussed at that mecting
and requested that the matter be deferred to a special meeting
here in New York City, in order that no one might feel that
there was an attempt to force this thing down anyone’s throat,
but that it should be thoroughly discuseed and that the InstiTUrTE
would act only after an intelligent discussion of the subject.

MR. Gopparp :(—Mr. Chairman,—I would say one word in re-
ply to what Mr. Hammer has said in relation to the meeting of
the Underwriters Association. The Electrical Committee of the
Underwriters Association is composed of twelve, I think, but if
any of you attended our meetings you would not know there
was any committee. We usually have from forty to fifty present
at the meetings, and never in the five years that the association
has been in existence and the Electrical Committee been meeting
have we taken a vote of the committee. Every gentleman who
is present is given the full privileges of the floor and of voting.
It Ylas not been confined to the underwriting interests, as Mr.
Henderson of the New York City Fire Department and Mr. Cole
of the Boston Wire Department, and Mr. Stern of Denver, and
Mr. Haskins of Chicago, have been present at those meetings and
taken part in the discussion and voted just the same as though
they were members of the committee. and we should be glad to
see every member of the INsTITUTE at our meetings, and if you
will all come we will manage to find a room big enough to hold
you. I do not suppose you all will come. I wish more would
come. Itis certain that for our December meeting, invitations will
be sent in some way to all of the societies which have been rep-
resented in the National Conference to be Eresent at the meet-
ing of the committee and to take part in the discussion and in
the voting. They will undoubtedly be accorded the full privi-
leges of the committee, and that ie the time to make changes in
the rules. You cannot do it here. That is the time to bring up
the different points in the rules. It is usually done by taking
the rules up section by section. We start at the beginning, and
we read the first section and ask if there are any suggestions or
improvements to be made and go right through the rules one
after another in that way, and we have done that year after year
for the last five years, and it was the result of these amendments
or changes being hitched onto the different rules that made the
re-codification of the rules necessary, and that aloné has been
worth all the work that has been put into the whole conference.
Uniformity is worth all the work that we could ever put into it.
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But the re-codification is worth a great deal. It has brought the
rules up to date so that they are intelligible and up to the present
practice in electric installations. But every gentleman here may
rest assured that he will be welcome at our next. December meet-
ing. We hope not to make many changes then in rules thathave
been issued such a short time, but any important changes that are
called for, of course will be made, and the gentlemen will be wel-
come to discuss the rules and to vote on the changes, and there
are enongh members of the INsTiTUTE to outvote the twelve
members of the Klectrical Committee of the Underwriters I am
sure. '
Mg. S. DaNA GREENE :—It seems to me that Dr. Hutchinson
has indicated the proper course for the INsTITUTE to take with
reference to these rules. As he says 1 do not think anyone will
dispute with the other gentleman who has spoken as to the tre-
mendous advantage in having one uniform set of national rules
recognized by the various underwriters’ associations as well as
by engineers and manufacturers. But I do think that the Ins-
TITUTE should have a proper regard for itself with respect to
technical points, and that some aetion should be taken by it to
study the rules from the engineering standpoint to see whether
they have any recommendations to make for changes. I quite
agree with Mr. Goddard that it is impossible to take rules which
are as extensive as these, and which have taken so long to pre-
e as these—to take them in one night or a couple of days and
g:rable to discuss them intelligently. But I think that the point
raised by Dr. Hutchinson with reference to high potential cir-
cuits is very well taken, and that neither the engineer nor the
manufacturer interested in the high potential power tranemission
installations of to-day is worried about the insulation of the trans-
former. He worries less about that than about any other part of
the line, and it seems a very great hardship on a company in-
stalling the transmission line, that it should be obliged either to
observe all the precautions of high potential wires on the second-
ary circnits or else introduce a double loss by introducing another
set of transformers. I am not clear as to whether the National
Conference is to be continued as a body to which suggestions and
recommendations can be made for the changing of these rules,
and I should be very glad to have some information on that sub-
ject. It seems to me, however, that it is the duty of the InsTI-
TUTE, while approving these rules as they stand, so that they may
be passed upon officially by the INsTiTUTE, to appoint a commit-
tee of competent engineers to study these rules carefully so that
they can suggest any modification which from the engineerin
standpoint, sg(e)u]d be in the opinion of the InstiTUTE adopted,
and if the National Conference is to be a continuing body to
which suggestions of that kind can be made, I should like to
make a motion, if it is in order, that a committee of thatkind be
appointed to study the rules and to make such recommendations
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at a later meeting as they see fit. I move that as an amendment,
that the rules be approved, and that a committee be appointed
simultaneously.

Me. Hamuer :—I suppose it is necessary in this connection to
answer Mr. Greene’s question about the Conference and also to
explain the first pages in the special edition of the code, and the
fact that it is printed as a special edition. When the National
Conference met in this room it held a session of two days and
then adjourned, leaving the matter of the preparation of the code
in its final shape in the hands of a code committee of seven, with
the President, ex-officio, 8 member of that committee, and they
were to report back to the Conference, and 2 motion was made
that the date of the calling together of the Conference should be
left to the discretion of the President. The Code Committee
represented the principal associations that are represented in the
National Conference. A fter they had prepared the code and it
had met with their unanimous approval, the question came as to
the advisability of calling the Conference together as a body. If
you will look over the list of names that are given there of those
who attended the previons meetings of the Conference, you will
see that they came from all over the Umited States. To have
called those gentlemen together again would have necessitated a
good deal of inconvenience and time. merely to receive the re-
port of the Code Committee and practically endorse their findin
which undoubtedly would have been done. After consulting the
various gentlemen who attended the meeting of the Conference
it was decided that it would be unnecessary and inadvisable to
call the Conference together as a body, and the code was then
published by the National Board of Fire Underwriters and
through its courtesy the facilities of its printer were extended
to the National Conference on Standard Electrical Rules
and this special edition was printed. In order that those who
took part in the Conference and particularly those who contri-
buted financially to assist its work, should know what was done
with the money that was appropriated, and in order to bring to a
satisfactory conclusion the work of the Conference, the special edi-
tion of the code, also includes the reports of the officers and Code
Committee, together with a list of those who took part in the
Conference, and it has been understood among the members of
the Code Committee and others who have discussed the subject,
that it was inadvisable to call the Conference together at any time
in the immediate future; we felt matters could be safely left in
the hands of the National Board of Fire Underwriters on*condi-
tion that they would do as they said that they positively would do,
throw their meetings open to anyone who has any interest in
criticising and discussing and improving the National Code, and
that at any time in the future, whether it be near or far, if the
occasion should arise when it would seem to be advisable to call
together the National Conference again, that these various associ-
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ations would be again called together to take further action.
Personally, as the presiding officer of the National Confer-
ence, I de not believe that that will be necessary. and it seems to
me that matters should be left to stand as it has seemed best in
the judgment of the gentlemen identified with the Conference to
allow them to stand, and therefore I do net think that the mem-
bers of the Conference expect to be called together or will be
called together in the immediate future, and if this proposed
committee is aPpuinted, which I think is an admirable saggestion
of Mr. Greene’s,—their recommendations should be made to the
National Board of Fire Underwriters.

Tae CaAIRMAN :—Before having any further discussion on Mr.
Greene’s amendment I would like to ask if Mr. Greene’s motion
has been seconded.

Mz. Hammer:—I would like to second that motion, in-so-far
a8 it relates to the appointment of the committee, if he would
make that as a separate motion.

Tae CHAIRMAN :—As | understand it, Mr. Greene offers an
amendment to the original motion, which has been seconded by
Mr. Hammer, that the code of rules as presented, be received and
adopted by the INsTITUTE and that a committee be appointed from
the INsTITUTE to receive suggestions as to desired modifications
of the rules, that committee to report to the National Conference
or the National Board of Fire Underwriters at their next meet-

ing.
n%h. GrEENE :—You have not got my motion quite right, Mr.
Chairman if you will excuse me. My suggestion was that this
committee should be a committee of the INsTITUTE to report to
the INsTITUTE a8 to whether it, the INsTITUTE, should recommend
any changes in these rules: if so, that the changes should be
made. In making that motion I asked the question which Mr.
Hammer has now answered, whether the National Conference
was & continuing body, and it seems to me that that was an im-
gortaut part of the proceedings here to-night. If the rules which
ave been formulated by the National Couference consisting of
nine associations, of which the National Board of Fire Under-
writers is one, are to be adopted, it seems to me that thatorgani-
zation should be continued, to consider any possible modifica-
- tions, because it hardly seems proper that the National Board of
Fire Underwriters, however good their intentions may be, and
however competent they may be to revise these rules, should
have sole say with reference to their revision, when they have
been adopted and passed upon by eight other national organiza-
tions, as well as the Underwriters’ Aasociation. It does seem to
me therefore that the National Conference should be kept intact
a8 & body, and that it should be called together periodically, or
whenever occasion requires, by the President of the Conference;
and I move an amendment to Dr. Kennelly’s motion, that the
rules be approved by the INstiTuTE a8 & whole, and that a com-
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mittee be appointed by the Council to report to the INsTiTUTE at
a future meeting any revisions which in their judgment are de-
sirable, and which should be recommended to the body originat-
ing and formulating the rules.

%In. MarLroux :—I would like to move an amendment. to Mr.
Greene’s motion by inserting after the word ** approved;” the fol-
lowing sentence: * In the sense suggested in Dr. Crocker’s report.”

Mgr. GreENE:-—] accept Mr. Mmﬁzux’s amendment, and I wonld
like to say with Dr. Crocker that all that was necessary is that
the InstrTuTE should approve the code as representing uniformity
and co-operative action. I think that is what Mr. Mailloux had
in mind.

MgR. Sacus:—Mr. Chairman,—The main function of a set of
rules is to set down certain principles and not to dictate the
style, quality or economy of the construction adopted. It is ut-
terly impossible to codify all the various views of those interes-
ted, in regard to each specific class and style of construction.
Each particular type of constraction or installation work may be
governed by certain essential considerations. This code for
instance, has been evolved by representative men who are thor-
onghly familiar with the needs of the day. One of our own
most prominent mewmbers, in fact our President, has represented
this INsTiTUTE, and | think that he has been most thoroughly
competent in the discharge of his duties. Notwithstanding this
fact, when it comes to the question whether these rules agree
with all the other national rl?les, we will find that they certainly
do not. While perbaps certain lines are followed, yet there ‘are
details which may modify the basic idea in the wrong direc-
tion. The desired code must be safe, but not essentially econom-
ical, or in keeping within any specific construction ideas. As Mr.
Goddard has saidg, these rules are not infallible. They contain
elements that he himself does not in fact think are correct. But
they give us to a great extent a certain basis of operation which
can be handled and moulded afterwards to suit general conditions
as they come up. A uniform code throughout the country can
only be possible, if every interested body adopts thesame basic
law which may be modified to meet specific cases, but should not
be changed in any one particular case. It appeared to me that
some of these possible modifications might be discussed here, but
probably this work can best be done by a committee as sug-
gested.

De. Hutcuinson :—Mr. Greene’s amendment implies the con-
tinuing existence of this National Conference, since it says:
“That the Committee shall report to the body making the rules.”
‘We have just been told that tﬁe Couference is not & continuing
body, and therefore, it seems that there is no body to which this
committee could report.

Mr. HaMMer :—1 do not think the gentleman has been told
that. If within a week, the gentlemen who took part in the
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National Conference decide that a meeting should be called, as
I am still in the Chair, I should feel it incamnbent upon me to call
that meeting at once, and if a report of that kind 1s sent to the
National Conference, it would certainly come before myself as
President or before Mr. Woodbury as Secretary and be submitted
to those gentlemen who are associated with the National Confer-
ence, and it will then probably be sent to the National Board
of Fire Underwriters—but there would be no difficulty
about that, nor should there be in finding out where it could
be sent.

TeEe CealRMAN :—I understand then that that National Con-
ference or the Code Committee of it is still in existence ?

Mg. 1l ammER :—The National Conference on Standard Elec-
trical Rules has never been dissolved. It has as yet not been
called together for that purpose.

Tae gBAIBMAN :—I think that is & sufficient answer to Dr.
Hutchinson.

Dr. Huieminson :—It seems to me that the re-assembling of
the Conference is purely a matter of grace, and not a' matter of
right. Mr. Greene's amendment would imply the approval of
the rules, coupled with the possible opportunity of modifying
them when the Chairman of the Conference sees .fit to call that
body together again. There is no assurance that the Conference
will meet again.

Tar CuarrmaN :--I understand Mr. Hammer as President of
the Conference to say that he would be prepared to call a meet-
ing at any time. '

R. Hammer :—At any time ; within a week, or a month or a
year.

Dr. Hurcrinson:—Understand me, I do not oppose the ap-
proval of these rules. I intend to vote for their approval, but I
wish them to be approved in such a way that the InstrruTE Will
have left to it a clear and definite plan, by means of which
certain obnoxious rules can be modified. I think the appoint-
ment of this committee is a cumbersome way to accomplish this
object. The matter should be left in the hands of the Council.
I, therefore, think Mr. Greene’s amendment inadvisable.

Dg. KenNeLLy :—I1 think that I voice the general sentiment in
saying that nearly all of us are in favor of adopting the report ;
but some of us are in doubt as to the consequences of such action.
No set of rules can be perfect, and even if the members of the
InstITUTE Were appointed to frame such a code of rules, there
would no doubt be dissentient opinions. The approval of this
code of rules by the INsTrTuTE 28 2 body does not of course mean
that each individnal rule receives the unqualified endorsement of
the INsTiTuTE. Besides, changes in rules must come in a growing
science and art, such as ours, and we may reasonably hope that
such changes will steadily eliminate from the rules all require-
ments which may prove to be imperfect engineering. I hope,
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. therefore, that the rules, as they stand, may meet with the hearty
approval of the members at the present time.

BE CHAIRMAN :—We will now proceed to put the original
motion of Dr. Kennelly’s a8 amended by Mr. Greene and re-
amended in part by Mr. Mailloux. Will you kindly read that
motion.

The stenographer read the amended motion as follows:

** That the report which is here presented be adol)ted by the INsTiruTE, be
spread upon the minutes, and that the National Electrical Code. as it is here

resented to us in pamphlet form, be printed in the TraNsAcTIONS; that the rules
approved by the INSTITUTE as a whole, in the sense suggested in Dr. Crocker's
report, and that a Committee be appointed by the Council to report to the Insti-
TUTE at a future meeting any revisions which in their judgment are desirable and
vliieh"should be recommended to the body originating and formulating the
rules.

The amended motion as read was then adopted.

Mx. Gopparp :—I would like to say just one word in corree-
tion of what Mr. Hammer has said in rpeaking of the National
Board of Fire Underwriters. He should have spoken of the Un-
derwriters’ National Electric Association, as it 1s their Electrical
Committee that has charge of the rules for the National Board,
and it might perhaps interest the members here to note that three
members, Mesers. Merrill, Fitz Gerald and French, of the Code
Committee of the National Conference, are members also of our
Electrical Committee, so that your Code Committee always has a
pretty Eood representation there, and if we attempt to do any-
thing that is very, very bad, I think Mr. Hammer, as President
of the Conference, would hear of it.

Me. Hammer :—Mr. Chairman, before we adjourn, I would
just like to say one word—I intended to say it before, and that is
to congratulate the INsTITUTE On its appointment of Dr. Crocker
as Chairman of the Code Committee, a8 no one whether connec-
ted with the National Conference or outside of it can appreciate
his disinterested work and his energy and ability more than I,
and in going to the various meetings, held in New York, Boston
and elsewhere, and holding conferences with him on many occas-
ions, I have been in a position to know that Dr. Crocker has

iven an immense amount of his time, and sacrificed his personal
Interests, and even his own health to the worries and anxieties of
this code, and it has been a very difficult piece of work, and pos-
sibly you gentlemen who see it printed in this shape do not real-
ize a.llythis. A great deal of that burden has fallen on the Chair-
man of the Code Committee, and I feel that it is no more than
just, to say this at this time in aptprova.l and endorsement of the
earnest and disinterested efforts of Dr. Crocker in this direction.

Tae CHAIRMAN::—Gentlemen, after this rather lengthy die-
cussion 1 think we all of us heartily appreciate the efforts that
have been made by the INsTITUTE’S representative, and I should
be very glad to entertain a motion that the INsTITUTE pass a vote
of thanks to Dr. Crocker for his work in this direction.

[Mr. Mailloux rose.]
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Mg. Gopparp :—] am going to get ahead of Mr. Mailloux on
that, because I stand here in a sort of dual capacity as the repre-
sentative of the underwriters as well asa member of this INsTITUTE,
and as their representative I feel that I would like to move that
the InstTrTuTE extend a vote of thanks to your delegate. We
would like to do it ourselves. We have found him always ready
to meet with us and talk with us, a gentleman and a sciolar in
every respect, and I move you, sir, that the INsTiToTE do extend
to Dr. Crocker, the delegate to the National Conference from
this INsTITUTE, & hearty vote of thanks for the labors which he .
has bestowed on that work in preparing this ‘¢ National Electrical
Code.” - .

Mg. Mariroux :—Mr. Chairman, I would like the privilege of
seconding that motion, because I want to have Dr. Crocker feel that
I appreciate to the full limit this work, even though I claim the
privilege of having opinions of my own which may differ some-
what from his. It is no compliment to say of Dr. Crocker that
he has done this particular thing well, because he does well every-
thing that he does,—as well as he can, earnestly and truly. He
is known to all of us as & hard worker and & man who is terribly in
earnest—perhups too much so—about everything he does, a man
without fear or favor, and who tries to do his « %ead level ” best,
every time. In this case the gratifying reports which we hear
from the people that have been associated with him in this work
are merely a corroboration of the observations we have made our-
selves in relation to his work, and I want to testify to my deep
sensefof appreciation of the earnestness and thoroughness he has
manifested in this particular work. I can understand the diffi-
culties Dr. Crocker has had to contend with in working over
these rules. I have been troubled by indigestion and loss ogsleep
many times from underwriters’ rules and I have to do with them
possibly as much as any member of the INstrruTe. My work is of
a character that brings me into intimate contact with them. Con-
sequently, I can appreciate any effort that is made to improve
them and any good work that is done in behalf of better rules.
So that I think I have certainly had good opportunities to see the

ood work he has done, and knowing the personal character of
i)r. Crocker so well, his earnestness and devotion and zeal in any-
thing that he undertakes, I feel sure that no comment could be
too eulogistic or too full of praise for the work he has done at
this time. I may not, at present, be disposed to accept all his
conclusions, but I certainly commend his efforts, admire his ap-
plication, and applaud his ability and energy.

TreE CHAIRMAN :—QGentlemen, you have heard the motion,
which it gives me particular pleasure to put, that the thanks of
the InsTITUTE be extended to Dr. Crocker for his able and excel-
lent work as reiresenting the AMericAN INsTITUTE OF ELECTRICAL
Encineers on the Code Committee. Those in favor please say aye.

The motion was carried unanimously.
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Tae Cuairman :—Before asking for a motion to adjourn, I
hope Dr. Crocker will take the Chair and put that motion him-
self and favor us with any remarks, as we have not heard from
him.

Dr. Crocker:—( In the Chair). Gentlemen, 1 am deeply

rateful to you for your very hearty expression of thanks to me.
? must confess, however, that it is somewhat tinged by a feeling
that the action taken by the INsTiTUTE i8 not what 1 should have
liked to see done. I am sorry to have to make that statement,
but I feel called upon to do so, because in my opinion the mat-
ter deserved better treatment. While in my own report I said
that no binding adoption was called for, I think a wmuch more
clean-cut approval could have been made. Even now 1 do not
know whether the Code is to be printed in the TraANsAcTIONS.

Mg. HamMeR : — Certainly.

TrE Presipext :—If not, I should certainly suggest a motion
that it should be, becaunse the discussion will appear in the TraNs-
Actions and [ think the Code will stand comparison with the
discussion.

[ Adjourned ].

NATIONAL CONFERENCE ON STANDARD ELECTRICAL RULES.
13 WesT 818T STREET.
New York, Dec. 10th, 1897.

RaLpe W, Porg, Esq., Sec'y. AM. INsT. oF ELEC. ENGINKERS,
26 Cortlandt St., New York.

Dear Sir:—In printing the report of the meeting at which the ‘* National
Electrical Code” was discussed and approved by the Institute, I trust that
cognizance will be taken of the fact that in addition to the six Associations
whose names were given as having already approved of the Code; that approval
was subseqluently given by the three (3) remaining organizations, t. e., the
American Institute of Architects, the American Street Railway Association,
and the American Society of Mechanical Engineers

Respectfully submitted,
WyILLIAM J. HAMMER,
President of National Conference
on Standard Electrical Rules.
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Discussion 1N CHIcAGo.

The meeting of the Western memnbers of the AMericaN INsTI-
TUTE OF ELECTRICAL ENGINEERS was called to order in the Lecture
Room of the Armour Institute of Technology, Chicago, Ill.,on
September 29th, 1897, at 8 o’clock, by Vice-President Stine.
The discussion was opened with Mr. A. S. Hibbard in the
Chair.

Tae CaairMaN, ( Mr. HisBarp ):— Gentlemen, we have for
the consideration of our meeting to-night rather an important
matter for us as members, and for all of us who are interested in
wiring, or the operating and installing of wires. We are fortun-
ate in finding in these rules which have been furnished us, the
result of & number of meetings, which have been held during
the past year, and compiled by the delegates from our own asso-
ciation, from the American Institute of Architects, the American
Society of Mechanical Engineers, the American Street Railway
Association, and representatives of the insurance and municipal
interests. There are a great many rules given, but, I think in
reading them we will find that they are the result of former rules,
modifications in many instances, and showing improvements in
many others. It will not be possible, of course, 1n the limited
time of this discussion, to take them up, one by one, or paige by
page. In a general way, however, and in the interests of the va-
rious members, it will be possible to consider them.

We are fortunate in having at our meeting to-night one of the
members of the body by which these rules were formulated,—
Mr. W. H. Merrill, of the Chicago Underwriter’s Association. I
think, after we have heard from some of our members in a gen-
eral way on the subject, it will give us all a great deal of pleas-
ure to hear from him. It is suggested that tizne discussion of the
subject in general and as much in detail as our various members
may wish, will be begun by members of the InstrtuTe. It isin-
teresting to know that the members of the InstiTuTk in New
York are taking up the same matter to-night, and there is no
reason why the general work we do should not follow the line of
what takes place there this evening. 1 would like Mr. Pierce to
begin the discussion.

B. R. H. Pierce:—I did not expect to be called upon to
start up the discussion, for I have not taken any time to make
special preparation for it, and had no warning. I am a little
ashameg to acknowledge that I have not followed up the recent
discussions and papers that have been written on this subject.
There has been so much written on this question, and everyone
has had so mych to say about it, that I really got tired of tryin
to keep posted on all the views, and just whose ideas are embotg
ied in the recent changes, I am sure I don’t know.

I think I am hardly the one to start the discussion to-night, for
the reason that the on{y way to get what is really a good discussion
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—that is, the pros and cons of a subject of this kind, is to
start up a strong spirit of antagonism and oppose the rules. That
would awaken the champions of the cause, and would bring out
a discussion. I have in tll:e past put myself in such a position
that I could not consistently play the role of an opposer. I'hope
there is some one here who has some interest, from a commercial
point of view,—some one who will take exception to parts of
these rules, because we have a good champion in Mr. Merrill to
bring out all there is to say on the otker side. The only thing
that I have heard againt the rules lately, was said by a manufac-
turer of wire. He said he sold but very little of his highest
grade of wire, becanse the rules specify a long list of wires, and
a customer who wants to wire a building is told that he must use
one of the wires designated by the underwriters. Instead of
stating a certain make, the customer simply says that it must be
& wire specified by the underwriters. ~This geutleman told me
that as a result, the cheaper grades of wire have become still
cheaper ; that they make them as cheap as they can be made
and put on the market, and on account of this demand for an in-
ferior product, he sells more inferior than high grade wire. The
moral to all this is that we should not look upon the Llectrical
Code as being a complete .gﬁeciﬁcat/ion. I think that we are all
very glad, those of us who have occasion to draw up specifica-
tions, to have something which governsas well as this Code does,
all branches of the work in a general way. It is only a few
years ago, when, in writing up specifications, nineteen-twentieths
of the specifications consisted in a description of methodsand de-
vices necessary to secure safety, and it was simply covering in a
poor way and in many words what is covered in a very good
way, and in a few words in this Code. Now, instead of writin
fifteen or twenty pages of details, we simply say: *Such an
such things must g:gin accordance with the latest edition of the
National %;ode.”

But the architect and the man who wants to put in a plant or
installation, without any specifications, simply states the capacity
of his plant and machinery, how many lights he wants, and then
states that the work must be done according to the National Code,
and thinks he has done the whole thing. I think if I were to
make any criticism at all, it would be on the way the Code is
used ; it is used often for something for which it was not de-
signed ;—that is, it was not intended to take the place of specifi-
cations. The engineer and the architect are supposed to take
care of them. If I understand the object of the e it is to se-
cure safety to those who handle and use the electrical energy,
and there is little that can he added in the specifications now 1
the way of securing safety excepting in the selection of such ma-
terials and methods as are particularly adapted to the special
conditions. If engineering work could be classified so that we
would have a certain numger of cases and designate them, so we




18907.] DISCUSSION IN CHICAGO. 587

could find Case No. 1 and use such and such material, Case No.
2, use so and so, it would be different. But it has been my ex-
perience that every piece of work, where you try to get the best
results for the least money, is, to a certain extent, a special case.
Whereas the Code, of course, treats every kind of a case in a

neral way, of course it does not and cannot particularize in
these special cases. This may be a small point to dwell upon,
but I have in the past spoken so enthusiastically of the Code and
acted as its champion among central station men and others whom
its requirements have. hit in the pocket, that I have not left very
much ground on which to stand to criticise it. I hope that there
may be some one here who has given the matter more thought
than I have, and who will start a discussion which will bring out
the views of both the friends and the opponents of the code.

THE CHAIRMAN:—] think that the remarks of Mr. Pierce
have brought out a tangible point or feature which underlies all
the rules, and as he has brought up one point of criticism, possi-
bly Mr. Merrill will help us out, as these points are brought up.
If he can answer that particular point now and some other point
later on, as it shall be brought up, it will save his time, and en-
able us to take it up while it is fresh in our minds.

Me. W, H. MerriLL :—I know that Mr. Pierce, as the author
of a work on the National Electrical Code, and also as the
author of a paper on this topic read before the Northwestern
Electrical Association, can hardly be expected to start out and
criticise the rules. He overlooks the fact, however, that the list
of wires is not published in this book. The rules, as he states,
were formulated solely along the linesof promoting safety, and
were not intended to cover specifications that an engineer should
be called on to supply. The rules governing safety do not take
into coneideration whether a man puts in a machine that is twice
too large for his plant, or not. Every installation needs an en-
gineer in addition to an inspection under this Code. The engin-
eer may do the inspector’s work, but the inspector cannot do the
engineer’s

B. A. V. ABsorr:-—The tendency of civilization is, it seems
to me in every direction towards specialization. In savager
each man supplies his own wants and furnishes himself by his
own labor, with all that he needs. With the progress of civili-
zation, however, the time soon arrives when it 1s imposssble for
each individual to supply his increased diversity of wants, and
humanity splits into divisions, each one selecting some different
line, or avocation, and becoming therein an expert, while succeed-
ing generations elevate the particular branch to a higher point
than the majority of his competitors. Thus, as a result we
presently learn to depend largely upon the labors and efforts of
others for the supply of our multitudinous desires. In no di-
rection is this tendency more marked than with engineering. It
is barely 20 years ago since civil engineers were the only members
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of the profession, whereas now the art has been sub-divided,
and electrical engineers, mechanical engineers and sanitary en-
gineers share the honors with the older members. Such a sub-
ivision is particularly necessary in engineering, for during the
last few years, the scope of the profession has broadened to such
an extent as to make it impracticable for anyone to become even
a partial expert along all lines. This is markedly the case in
dealing with electricity, for in electrical lines we are handling a
form of energy that is comparatively new, one in which experience
is exceedingly limited. It is a particularly subtle and elusive
form of energy, and while on the one han(i these very qualities
enable it to be handled and made subservient to the welfare of
mankind in ways impracticable with other forms of energy, it is
on the other hand correspondingly dangerous and difticult to con-
trol, and liable when treated in an ignorant and unskilful manner
to do a correspondingly greater amount of injury. However, in
this respect electricity is not exceptional, for there is scarcely
anything employed in the service of mankind, which, if improp-
erly used or ignorantly treated, is not prone to become a source
of danger. This is markedly the case in medicine, with steam,
with explosives, and with machinery of all kinds. The fact that
electricity has been so recently applied and that its introduction
has become so rapidly widespread, makes it particularly .neces-
sary that it should be skilfully handled under proper rules and
restrictions, and for this reason I think we should be gratefnl at
the present time for the care and pains which have been taken in.
forming a code, giving such rules and instructions as the best
present experience indicates advisable in dealing with this form
of energy. At best there is s0 much that is unknown about
electrical installations that they are certain to become sources of
extreme hazard if they are not introduced in the best and most
gkilful manner, and it is impossible to expect that the mass, even
of artisans, will understan'd completely a subject that fifteen years
o had but two practical applications. Men in active life find
it difficult to keep pace with ordinary events, to say nothing of
thoroughly acquainting themselves with the strides which have
been taken by electricity. Now the best experts in the country
have taken the matter in hand and have here formulated a Code
so simple and yet comprehensive that ordinary mechanics can, by
strictly following the same, build safe electrical installations.
The Code, perhaps, has still another vocation, for we are aware
that in all classes of builders and constructors there is a tendency
not only to do ignorant work, but that which is unscrupulous as
well. We are acquainted with the existence of builders who
take contracts at such prices that it is impossible for them to ful-
fil them without either loss of money or the evasion of the proper
methods of construction, and unless around such unscrupulous
constructors a hedge is built so ti%htly and so carefully as to
prevent them from thus unscrupulously introducing defective
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work, the public is bound to suffer; but if, from time to time,
such a set of rules and regulations as we are now considering be
formulated, and if it be adopted with so strong and vigorous pub-
lic spirit as to render it impracticable for unscrupulous as well as
ignorant artisans to evade the same, it will be ﬁossible to obtain
a quality of work and grade of materials which shall, on the whole,
be best suited for the purpose, and will in the long run greatly
conduce to public safety and convenience, and by relieving the
public mind of the fear of danger from electrical installations,
will o¥erate asa most powerful stimulant to the further expan-
sion of electrical industries.

I am, therefore, of the opinion that while perhaps a canvass of
the Code at present, and, it may be, a revision of the same from
time to time in the future, as experience shall indicate modifi-
cations to be desirable is advantageous, the important duty lying
before each and everyone of us, is to take this Code up in our
daily practice and by all the weight and influence in our power

to see that its spirit and intention are carried out as completely

a8 possible.

R. S. G. McMeEN :—Is it expected that this meeting of
the eastern and western members of the INsTITUTE, be the time
and season when the stamp of approval will be placed upon the
Code if at all, or will it be voted upon to-night?

Tre CuarrMAN :—(MR. HisBarD). . It is my understanding,
that if the Code, as it stands, meets with the approval of the
meeting here and in New York to-night, it will be in order to

-recommend its adoption by the Council of the AmMErICAN INsTI-
TUTE OF ELECTRICAL ENeINEERS. If it is the sense of the meet-
ing that it is a good thing, such a recommendation will be made
to the Council. Our President, Dr. Crocker, who was a delegate
to the meetings which resulted in this Code and rules, made a
report to the INstituTe which will be read shortly. He endorses
the Code and gives his reasons very briefly and well, and he un-
doubtedly is an attendant at the meeting in New York to-night.
In his absence, we have his report, which we will hear after we
have had a little more discussion, either on the general or the
more specific matters relating to the Code. I do not understand
that it 18 expected, on recommendation of a Code like this, that
we obligate ourselves to never vary from the Code, any more
than that we never vary from the Golden Rule, and several other
things of that kind, but it is intended as showing what we would
recommend and desire to bring about in our own work.

Without bringing shop matters into the discussion too much, it
would be interesting, I am sure, to hear from some of the rail-
road people present. We would like to know how aset of rules,
such a8 we have here, appeals to a trolley man as applied to a
trolley road, and whether he feels that his plant is improved and
benefited by them, and whether they are reasonable and
right. I wish also that we might have an expression from a
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wer man, one representing power plants of some kind. There
been, perhaps, a feeling that the trolley road was essentially
a new thing, and while it has been improving tremendously in
detail during the past five years, it has been extending so fast
many of us have felt that its management frequently either
had not the time to look into details and keep off its neighbor’s
toes, or, perhaps, did not want to, and failed to recognize reason-
able rules designed to curb and govern them. Other people, I
am sure, feel that such regulation is beuneficial. Whether the
trolley road representatives feel that way or not they can say
better for themselves.

Mgr. R. E. Rionarnsox :—I do not know as I can say much on
that subject, although I have given considerable thought and at-
tention to it in econnection with insurance risks, etc. 1 believe
we will all agree that the best thing that has been done in the
way of insurance rules in regard to trolley wires, was the making
of the rule which absolutely prohibits the carrying of a street
railway circuit into buildings, and using this current for motors
or lighting, which necessitated a ground in the building. Itis to
my mind the very best thing in an individual rule that the elec-
trical underwriters’ fraternity ever made in taking the ground
circuits of a high pressure current out of, or preventing them
from going into buildings.

There is one thing which crosses my mind not in relation to
trolley work or railway work, but a point which it seems to me
the Code has net exactly reached as yet. Imay bespeaking from
ignorance, however, as I have not carefully read through the last

ode. This is the question of line appliances in the way of
safety devices, sockets, etc., for the present fashionable 220(-volt
work. I had occasion lately to examine a number of 220-volt
lighting plants and found they were using exactly the same cut-
outs, same sockets, fixtures, etc. throughout that are designed
for 110-volt work. While there are now 220-volt switches on
the market, I do not think there has been anything done in the
way of manufacturing sockets, fuses, etc., especially for this
voltage. In one of the plants examined, I asked the engineer
what he was using for sockets, cutouts, etc. He replied he was
using the same as for 110-volt work, and in answer to my ques-
tion 1f he did not have a great deal of trouble, he said: « 6!1 no;
once in a while they barn out.” A few moments later, I noticed
a switch which was nicely cooked and asked him if that was not
one of them. He rep{ied, “yes.” Going farther, I found
numerous cases of the same sort. It seems to me that the 220-
volts for lighting is at present the prevailing fashion, a great
many plants of this voltage being put in, and I do not think that
the supply manufacturers are prepared for it. For instance,
take an ordinary socket which can be bought for one-half or
one-third of what ought to be paid for a good article. These
sockets are not suitable for a 220-volt break, as with this pressure
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an arc has little trouble in being formed in the socket. It is
the eame way with many of our fuse blocks.

I do not suppose for a moment that this subject has been lost
sight of by the underwriters, but perhaps it is something that
they have not yet had time to get into the rules. My own ex-
perience in examining a number of installations with this pres-
sure is, that there is a great deal of trouble and a great many
burnouts in the fixtures and in places where they would not
have occurred, I am sure, if the ordinary 110-volt or low voltage
current was in use. I will be pleased if Mr. Merrill will advise
us a8 to what has been done in this regard in the way of havin
the manufacturer supply a line of material especially designeﬁ
to accomodate 220-volt ecircuits. .

Mg. MerriLL:—I agree entirely with Mr. Richardson that the
fittings at present on the market, with but very few exceptions,
are unsuitable for use at 220 volts; I would go further and say
that many of them are unsuitable for use at 110 volts. As far
as the Code is concerned, however, I think the matter is fully
covered. All of the rules relating to switches, cut-outs and
similar appliances specify, first, that the manufacturer’s name or
trade-mark should be stamped on the goods where it can be
plainly seen; second, that all of these fittings must operate suc-
cessfully at 25 per cent. excess voltage and 50 per cent. overload
in amperes under the most severe conditions they are liable to
meet with in practice. These are the general provisions for all
fittings. Besides these, you will find detailed specifications for
the construction of many common appliances. Their use at 220
volts, 440 volts, 500 volts, and all voltages, is covered in these
specifications. In that respect, this edition of the Code is far in
advance of the ’96 edition.

Mz. Pierce:—I believe that all of us ought to say exactly
what we think about this Code, especially those of us who are
engaged in engineering work, and I believe we would all sa
that the Code fulfils the purpose for which it is intended so well
that it does not seem fair to criticise it. But I think, inasmuch
as the Code is a matter of evolution, that if we have any one
with us who considers the Code imperfect, or who has anything
to suggest a8 to how it could be improved, we would all gain
something by hearing it. I notice a gentleman here who rep-
resents a branch of the art which as yet has not been repre-
sented in onr meeting here to-night, and while I do not wish to
intimate that he is not an engineer, at the same time he is
interested more especially in the supply business, and the changes
in the Code may have helped him or may have created some
trouble for him, and perhaps he will give us some insight into
the matter. The gentleman I refer to is Mr. Burton,

Mk. C. G. Burron :—It has occurred to me in looking over
the list of authors who are responsible for the revised rules, or
as it is termed, the National Electrical Code, that the electrical
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associations, underwriters’ associations, architects, and varioue
other people are represented, but there is one man who is obliged
to stand the brunt of all these changes, and who I do not find
represented here, and he is the much maligned supply man. It
is an easy matter to formulate a set of rules and say: “ We will
allow such and such an article.” On the strength of this state-
ment, and practically a guarantee, the supply man, who is on
the alert for money-making products, lays in a nice stock in
anticipation of a profitable venture, but is soon notified that the
use of this particular article is prohibited and to make it still
more emphatic, photographs and descriptions of the articles are
widely distributed. Now where does the supply man come in?

I was very much taken with the remark made a few moments
ago in which our friend advocated the idea of compelling the
manufacturer to get out a hetter quality of apparatus. In’84
I traveled about the country trying to sell electrical apparatus
and among other things a very poor grade of socket for which
I endeavored to secure 85 cents. At one time I took an order
for quite a quantity at 80 cents and the firm very promptly
turned me down. I presume it cost them as much as 15 or 20
cents to manufacture. I can now sell a better socket and make
a fair profit at 8 cents. Now this idea of compelling the manu-
facturer to make better apparatus is not correct. You com-
mence at the wrong end of it. What should be done is to com-
pel the consumer to use a better grade of material, and the
manufactarer and the supply man would be only too glad to
sell him a better class of material. Under present conditions a
dealer will put in a large stock of sockets, for instance, which
cost him a certain figure. He possibly soon ascertains that his
competitors are selling sockets at a much lower price than he
can afford. His only recourse is to compel the manufacturer to
make a cheaper socket which enables him to meet competition.
As long as the consumer will purchase and use a cheap, low
grade of material, just so long will the manufacturer and the
supply man handle material of that character, but in all this the
supply man is the one who is blamed because he sells such poor
material, whereas the real reason exists in the fact that the un-
derwriters and others in authority do not comnpel the consumer to
use a better grade.

With reference to the matter of wire, I notice for the first
time that the revised National Code omits a long list of wires
that it formerly contained. I presnme that this was due to the
efforts of our underwriting friends, and also to the overwhelming
gense of injustice that they must have felt in putting their stamp
of approval so indiscriminately upon anything and everything
that bears: resemblance to wire. The house with which I am
connected sells a good wire; has been selling it for 8 to 10
years. Our frien(i, the publishers of newspapers, have been
able to declare dividends on the basis of money expended in
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advertising and pushing this particular product. We still sell
that wire at fair prices and at a fair profit. Under present con-
ditions, however, the customer asks for quotations on wire,
which we readily make. If there are unsatisfactory and he wants
lower quotations, we quote him on another wire that we can
purchase in the open market and which we can sell him at about
two-thirds the cost of our regular and standard wire. He in-
quires if this cheap wire is approved by the underwriters and
we can but answer that it certainly is, and we are further willing
to guarantee that it does not contain over 60 and 10 per cent.
of mud. The fact is that we can make more money selling the
cheap wire than we can the high grade of wire which is simply
due to formerly indiscriminate endorsement by underwriters’
associations. 1'nder these conditions it is but natural that the
consumer should use the cheap wire where he has no interest at
stake subsequent to its installation, and it is this condition of
affairs that has led to a great deal of this cheap quality of con-
struction, against which there seems to be g0 much objection.
It is to the interest of the supply man to be enabled to sell a
better quality of material of alrﬁinds. The supply man acts as
a go-between. We do not manufacture or originate material;
we handle material which has been originated and manufactured
by some one else, which we offer to the consumer. We would
much prefer to sell a good article at 15 cents than two poor
articles at 74 cents each. When we sell staple and satisfactory

oods to a customer we get his good will and the assurance of

is future patronage, but if we sell him a poor affair the danger
exists that it will influence him against us, so betwixt the dis-
position of underwriting concerns to call for a high standard,
and the disposition of the consumer to purchase a c%eap article,
the supply man is kept continually in hot water, and is practically
blamed for all the poor material. Surely we are a much ma-
ligned fraternity.

Mr. Ricrarpsox:—In answer to the gentleman who has just
spoken, I would say that I was once connected with a large electri-
cal supply house and think the facts in the case are these: That
the supp{y man has a disease, but does not go to the right doctor
for a cure. Ile does not want to go back to the manufacturer
for redress, but should work in harmony with the underwriters,
and just as soon as he, the supply man, will refuse to buy or
sell an article, which is not first class, (and he admits it is poor
policy to sell an article of inferior quality), he will then have
no further trouble with his sockets, etc., no bargain counter
referred to, and the customers who have bought his goods will
come back to him for more of the same kind instead of being
dissatisfied and going elsewhere. It seemsto me the supply man
has as much opportunity to help out in bringing up the standard
of electrical material and appliances as the underwriters them-
selves.
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If the supply man, as above stated, will not buy or sell cheap
goods, it naturally follows that the other fellow, the construction
man, cannot get and use inferior material. It does not seem to
me that the keeping of seven or eight grades of a material,
ranging from poor or worthless up to good quality in order to
catch all classes of trade, is in harmony with the Code or the
spirit in which it was written.

As previously stated, I was once connected with a very large
supply house and can state from experience that the money
made by that house and the reputation they gained was not
made or gained by the sale of cheap goods. Where good goods
are sold, they are sold to stay sold, and where poor goods are
sold, they usually come back, the customer staying away. I can
well remember when the sockets referred to sold for 85 cents,and
it may be that a better socket than these were can now be sold
for 7 cents, but I doubt it. A good socket, I do pot think it
necessary to tell this audience, cannot be built for 7 cents and
it is just these little things that tell in an installation. An im-
mense amount of time, energy and money is spent to bring up
the standard of a piece of machinery, as, for instance, a dynamo,
to get a high field, coonmutator and armature insulation, and
then some Y&ltry little cheap 5 cent device is connected up to
the system that destroys the entire insulation of the installation.
It does not seem to me that the supply man is such a terribly
maligned individual, and if he has an ailment, the cure rests
largely with himself.

HE CHAIrMAN :—I would like to bring out the fact, that
the rules we are looking over are not solely underwriters’ rules.
They have heen made by the representatives of the national
institutes of architects, electrical engineers, mechanical engineers,
street railway and electrical lighting people, as well as by the
underwriters. I don’t think the underwriters even had a ma-
jority in the meetings. I think that if the representatives of
the architects, railroads and electric lighting associations wanted
to, they could have out-voted the underwriters, which they do
not seem to have done. I have no doubt if there was an asso-
ciation of the people who make the goods, they would have
joined in the same fine, We have no set of rules for the supply
men or for the manufacturers. It would interest us to hear
something on'the broad matter of the rules themselves, from
the ﬁentleman who was one of the board which made them up.
I will ask for some final remarks from Mr. Merrill.

Mr. MEerriLL:—The printed history of the rules tells the
tale from start to finish, and this Code is its last chapter. This
history {ou may read in the little books which I have sent here,
and I think probably it will prove more interesting to you in
the form in which it is there presented than it would recited by
me. The Code itself is not a fire underwriters’ code any more
than it is a life underwriters’ code. The life insurance people
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might be just as much interested in this Code as the fire in-
surance companies. The Chicago Fire Department and other
-city departments have adopted it. It is of just as much interest
to architects, electric lighting men, central station men, supply
houses and electrical contractors as it is to us. The remedy for
-existing evils does not lie wholly with the fire insurance man.
He is a pretty charitable sort of dperson, spending something like
‘$150,000 a year in the vain endeavor to educate the people u
to good construction, and it is unreasonable to expect him in
cases to prevent poor construction. The matter is one of general
interest, and it should always be one of general education. I
would be very glad if it could be taught in the public schools.
Some day, perhaps, it will be. It seems to me that an institu-
tion of such a national character as yoars, and one having such
great potency in the matter of the standard it adopts, should
consider it within your province to further this work, to give
the stamp of your approval to a set of rules which has been
*very largely compiled by your own delegate, and in this waﬁ
help along the general cause, in which we are all very mue
interested, I am sure.

Pror. W. M. Sting:—T havein mny hands a report which is being
presented in New York this evening by Dr. Crocker. He isa
member of this National Conference.

Prof. Stine read the report, see page 514.] .

R. MERRILL :—The Conference Eas been invited to co-operate
with the Underwriters’ National Electrical Association at its-
meetings, and consider any revision, extension, or amendment
to the Code. Itis not expected that it will be necessary to make
any changes in this general wording for, we hope, at least two
years to come, but we propose to meet again in December to
talk over all‘the suggestions of improvements which we might
receive in the meantime from any source, and if there is nothing
to be revised at that time, we propose to let it stand as at

resent. The future work will be in the hands of these various
interests, and in the event of changes of any consequence being
made, it will be the duty of your delegates to report to you for
further action.

Mkr. A. V. Assorr:—I would like to ask how this Code com-
pares with similar documents in England.

Mgr. MEerriLL:—It is altogether different. British practice,
of course, differs from American practice ; and while I am not
very familiar with the construction work going on there, I
should judge the code of rules recently adopted by one associa-
tion in England, compared with this Code, could be called crude.
That code has been refused by a number of fire offices there,
each preferring to retain former methods. They are in the
same danger there that we have been in here for several years,
not only in their organization as to a code, but, beyond that,
«<ach fire office has a code of its own, which makes it very much



546 NATIONAL ELKCTRICAL CODE. [Sept. 29,

more embarrassing than to have a code agreed upon by even all
of the insurance companies. It may be that practice in Eng-
land is carried on so conscientiously that such rigorous handling
of rules and their enforcement is not necessary. I can see no
other explanation for their being apparently so far behind the
times in the way of rule-making.

Mr. AsBorr:—The code of rules that I had reference to has
been received within the past month. I noticed that the car-
rying capacities were somewhat larger than ours.

Pror. StiNe:—I would like to read the following resolution :

Whereas, The rules and requirements for the installation of wiring and ap-
tus for electric light, heat and power, known as the *‘ National Electrical
e,” ure the result of the united efforts of the various electrical insurance,
architectural and allied interests represented in the National Conference on
Standard Electrical Rules, composed of delegates from the
American Institute of Architects,
American Institute of Electrical Engineers,
American Society of Mechanical Engineers,
American Street Railway Association,
Factory Mutual Fire Insurance Companies,
National Association of Fire Engineers,
National Board of Fire Underwriters.
National Electric Light Association, and
Underwriters’ National Electric Association, and

Whereas, This Code iz shown to be the best at present available for use from
the fact that it has been adopted by the various municipal and insurance in-
spection departments of the country, as well as by the National Electric Light
Association and the National Board of Fire Underwriters and other bodies, and

Whereas, Representatives of the AMERICAN INSTITUTE OF ELECTRICAL EN-
GINEERS, headed by the present President of the INSTITUTE, were important
factors in its com pifstion;

Therefore be it resiloed, That the ¢ National Electrical Code” be and hereby
is endorsed for general use as a standard set of specifications governing the
safety of clectrical equipments, and

Bs 1t further resolved, That this Code be recommended to the Board of
Management for adoption as the standard of the AxMerIcAN INSTIPUTE OF ELEC-
TRICAL ENGINEERS. )

Mr. Abbott moved, and the motion was seconded, that the
above preamble and resolutions be adopted. The motion was
carried, and the above unanimously adopted, whereupon the
meeting adjourned.






