RULES OF THE NATIONAL BOARD OF
FIRE UNDERWRITERS.

At the 24th Annual Meeting of the Board,
held June 8th, 1890, the New York Board rules
regulating Electric Light Installations were
adopted for promulgation to members.

Amended Standard for Electric Equipments,
Adopted January 15, 1890, by the New
York Board of Fire Underwriters.

CONDUCTORS.
Capacity of Wrres.

1. The conducting wires must be of copper,
and must have a weight per running foot at
least equal to that of the wire (or parallel
group of wires) constituting the main circuit
of the magnetic regulator of the electric lamps
(arc lamps), or of the armature of the machine
employed, whichever-of these is greatest.

Joints or Splices.

2. All joints in wires must be so made as to
secure perfect-and durable contacts, which
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shall always maintain a degree of ccnductivily
at the joint at least equal to that of the wire
generally.

3. The joint must be so made as in the ordi-
nary “telegraph splice” that it is mechani-
cally secure against motion or displacement,
and must then be further electrically con-
nected by solder so applied as to leave no cor-
rosive or otherwise injurious substance on the
connection. - After joining and soldering, the
joint must be covered with insulating mate-
rial in such a way as to make the insulation
of the joint as good as that of the rest of the
line.

4. A joint made by the process of electric
welding would be the equivalent of one made
as indicated above, but no joint depending
upon solder for its mechanical integrity either
wholly or in part will be allowed.

Wires Exterior to Butldings.

5. Outside wires must be covered with at
least two coatings, one of insulating material,
impervious to water, next to the wire, and the
other of some substance fitted to resist abra-
sion or like mechanical injury, and must be
firmly secured to substantial approved insu-
lators, adequately supported. All “tye wires,”
or those used to secure the conductors to the
“ingulators,” must be themselves covered with
waterproof insulating and mechanically resist
ant material similar to that used on the con-
ductors themselves,




6. Overhead conducting wires must be sup-
ported on poles as far as possible, so that they
can be easily reached for inspection, and
when this cannot be done, and special permit
is granted allowing them to be carried over or
attached to buildings, they must be supported
at least seven feet above the general level of
the roof and at least one foot above the ridge
of “pitched roofs.” -

7. Where wires approach buildings to enter
them they should be so located as not to be
readily reached by the occupants of such
buildings, and in the case of arc light systems
must maintain a minimum distance of ten
inches, and for incandescent systems of six
inches, except where the wires are carried in
conduits.

8. When these exterior electric light wires
are near other conductors of any kind capa-
ble of carrying off a part of the current, if
contact should be made, dead-insulated guard
irons must be placed so as to prevent any such
contact in case of accidents affecting the
wires or their supports.

9. Like precautions must be taken where
acute angles occur in the line wires.

10. Overhead wires from the main circuit
or pole lines in the street to the insulators
attached to the buildings which they enter,
must not be less than ten inches apart for arc
wires, or six inches for incandescent wires
carrying currents of 250 E. M. F. as a maxi-
mum, They must be securcly and rigidly




supported on “insulators” of glass, porcelain,
or other approved material.

Wires Entering Butldings.

11. Wherever electric light wires enter
buildings through their exterior wails the
wires must be firmly supported and incased in
tubes of non-conducting material not liable to
absorb moisture (e.g., porcelain or glass) and so
placed as to prevent the entiance of rain water
along the wires (e. g., the tubes must slope
upward as they pass tnward through the wall).

12. Both the ingoing and return wires
should enter the building at the same location
and pass through an approved manual “cut-
out-box” or switch, which must be placed
where it will be easy of access to firemen and
the police.

High Potential Wires Within Buildings.

13. In the interior of buildings, wires for
arc lights, besides being covered with an in-
sulating covering such as has been already
described, must be in all cases securely at-
tached and supported by insulators which
shall keep them out of contact with any wall,
partition, ceiling, or floor, so as to secure an
air space of at least one-quarter inch between
the wire and any adjacent wall, partition,
ceiling, or floor, and wherever the wires cross
or come near to any other wires, pipes, or



other conductors, the wires must all be rigidly
secured and separated from each other or any
other conductors by means of some rigid non-
conducting material.

14. Arc wires of opposite polarities (2. e., the
incoming and outgoing wires from each lamp
or of each circuit) must be kept at a distance
not less than eight inches from each other, ex-
cept within the structure of lamps or on
switchboards, cut-out boxes, or the like,
where a nearer approach is necessary.

.15. In exceptional cases, however, where
" the wires are so rigidly secured and insulated
that contact or connection between them is
quite impossible, they may be allowed to
approach much nearer. (E. g. If each wire or
conductor is covered with a thick and indis-
placeable insulation, which in turn is covered
by a leaden sheath or pipe, and then two or
more such pipes are inclosed in an iron pipe
in such manner that injury to the lead covered
cables is impossible, this would be an allow-
able substitute for the eight inches of abso-
lute separation called for in the general rule.)'

16. Wherever wires are carried through
walls, partitions, or floors within a building,
they must be surrounded by a special rigid
insulating tube or casing impervious to water,
and must be so attached and supported as to
be secure from abrasion or other mechanical
injury.

(Note.—Rubber tubing will not meet the
above requirement as an insulation.)



Arc Lamps.

17. The exterior frames and other exposed
parts of arc lamps must be securely insulated
from the electric circuit, and all such lamps
must have glass globes surrounding the light
and inclosed below, so as to prevent the fall
of ignited particles. Where inflammable mate-
rials -are placed below such lamps, the globe
must be surrounded by a wire netting capa-
ble of keeping the parts of the globe in place
if it is fractured in use.

(Note.—Broken globes must be replaced as
soon as practicable by new ones.)

18. In show windows and other places
where inflammable materials are displayed,
and in factories or wood-working establish-
ments where “flyings” may be present in the
air, each lamp must be provided with “spark
arresters.”

19. Each lamp must be provided with a
hand switch, and also with an automatic
switch which shall shunt the current round
the carbons before the arc between them
reaches a dangerous length.

LOW POTENTIAL SYSTEMS.
Direct Systems.
20. In directincandescent systems, the rules

as to the capacity, location, and arrangement
of conductors are substantially the same as



has been already stated, with the following
exceptions:

21. In case the difference of potential at the
positive and negative posts of the dynamo or
dynamos developing the current is not more
than 250 volts, the positive and negative wires
in aerial lines and elsewhere which would
otherwise be required to maintain a minimum
distance of ten inches, may be brought to
within six inches of each other. Also under-
ground conductors may be inclosed both in
the same tube, and if rigidly and securely
supported, and surrounded by and imbedded
in a solid insulating substance, may lie within
one-quarter inch of each other.

22. When underground service conductors
enter a building care must be taken that they
are at once separated to the required distance
(see below), and are adequately ard perma-
nently insulated from each other and from
the pipe in which they were inclosed, if they
were inclosed in a metallic pipe or conduit.

23. They must also be adequately protected
from mechanical injury, and must be so lqoca-
ted that a cut-out can be safely and conven-
iently located close to the end of the service
pipe or conduit by which they are brought in.

Low Potential Wires Within Buildings.
24, In the distribution of the conductors

through buildings, “concealed work,” such as
the placing of wires under floors or within



partitions, walls, or ceilings, should be avoid-
ed as much as possible.

25. In perfectly and securely dry localities
an approved insulated wire without water-
proof covering may be used, provided the
wires are not concealed and are suppox ted by
cleats or insulators.

26. Wherever the wires are to be in any way
covered up they must be coated with an ap-
proved waterproof insulation, or otherwise
protected in such manner as may be from
time to time aproved by the Committee.

27. In all cases of concealed work, the com-
pany proposing to introduce the same will be
required to furnish the Board with a detailed
diagram of the work, showing the kind and
size of wire used at the different branches,
with particulars as to the insulation and in
what materials imbedded, location of cut-
outs, switches, etc. The diagram to be signed
and sworn to by an officer of the company,
and filed with the Board for reference.

28. If wires are imbedded in the plaster of
walls, ceilings, or partitions, they must be
separated not less than ten inches from each
other, in addition to being insulated as above
described, unless they are inclosed in ap-
proved conduits.

29. In buildings in course of construction,
terminal wires must be so arranged as to
be secure from injury by the plasterers.

30. Wiresinsulated as above may be covered
by or imbedded in moldings in dry locations,



but in breweries, paper mills, dye-houses, and
other like places where they are exposed to
moisture, they must be carried out of contact
with the walls, ceilings, and the like, on ap-
proved “insulators,” or in such waterproof
and insulating conduits as may be approved
by the Committee.

Conduszts.

31. Conduits to be approved must be con-
tinuous from one junction box to another or
to fixtures, and be of material that will resist
the fusing of wire or wires they contain with-
out destroying or igniting the conduit; and if
not entirely imbedded in plaster or other non-
inflammable material or not inflammable
themselves, must have an outer covering that
is non-inflammable, and be so placed that
they will be protected from injury and break-
age; and all wires intended to carry more
than five-ampére currents shall be placed in
separate conduits unless a special permit is
issued for same; on branches intended for
wires of five-ampére currents and less, the
positive and negative wires, if properly insu-
lated, may be placed in the same conduit,
provided a double pole safety fuse is inserted
at each branch connection.

Secondary Systems.

32. In these systems where alternating cur-
rents of high electromotive force are used on



the main lines, and secondary currents of low
electromotive force are developed in local
“converters” or “transformers,” it is impor-
tant that the entire primary circuit and the
transformers should be excluded from any
insured building, and be confined to the aerial
line (the transformers being attached to the
poles or the exterior of the buildings) or to
underground conduifs, if such are used, or
placed in fireproof vaults or exterior buildings.

33. In those cases, however, where it may
not be possible tc exclude the transformers and
entire primary from the buildings, the follow- -
ing precautions must be strictly observed:

34. The transformer must be constructed
with or inclosed in a fireproof or incombus-
tible case, and located at a point as near as
possible to that at which the primary wires
enter the building. Between these points the
conductors must be heavily insulated with a
coating of approved waterproof material, and
in addition must be so covered in and pro-
tected that mechanical injury to them, or
contact with them, shall be practically impos-
sible.

35. These primary conductors, if within a
building, must also be furnished with a double-
pole switch, or separate switches on the in-
going and return wires, and also with auto-
matic double-pole cut-out where they enter
the building or where they leave the main
line, on the pole or in the conduit. The
switches above referred to should, if possible,



be inclosed in secure and fireproof boxes out-
side the building.

36. In the case of isolated plants using the
secondary system, the transformers must be
placed as near to the dynamos as possible,
and all primary wires be protected in the
same manner as is indicated in paragraph 34.

Insulation.

37. Where there is a possible exposure to
water, the first or second coating must be im-
. pervious to the fluid.

38. For incandescent lamp fixtures and
electroliers, exceptions may be made to the
foregoing rule in which the wires can be
placed nearer than the prescribed distance to
each other, or to other conductors, provided
the fixture is fully insulated at the base from
house and ground piping, and further pro-
vided that a double pole safety catch is placed
at the base of each fixture, or at the nearest
branch connection as may be required by the
Inspector of the Board.

39. In all cases where combination (gas and
electric) fixtures are used, extra precaution
must be taken to secure complete and con-
tinuous insulation from the gas piping.

Insulation in Qeneral.

40. It is to be understood as a general or
universal rule that all machines, lamps, wires,



and other parts of electric systems are to be
so constructed, mounted and secured as to
insure complete and continuous insulation;
with such exceptions unly as are hereinbefore
stated, and that in no case shall ground cir-
cuits be employed, or any part of the system
be allowed to come in contact with the earth
thtough gas or water pipes, or the like,

Automatic S hunt.

41. Wherever a current of such high elec-
tromotive force is employed that if concen-
trated on one lamp or motor of the series it
would produce an arc capable of destroying
or fusing parts of such lamp, an automatic
switch must be introduced in each lamp or
. motor by which it will be thrown out of cir-
cuit before the arc approaches any such dan-
gerous extent.

42. Means by which those in charge of the
dynamo-electric machines will be warned of
any excessive flow of current, or means
whereby the same will be automatically
checked, must in all cases be provided.

Fusible or Other Automatic Cut-Outs for
Low Potential Circuits.

43. Wherever a connection is made between
a larger and smaller conductor at the entrance
to or within a building, some approved auto-
matic device must be introduced into the cir-



cuit of the smaller conductor at or close to its
junction, by which it shall be interrupted
whenever the current passing is in excess of
its safe carrying capacity.

44, The safe carrying capacity of a wire is
the current which it will convey without be-
coming painfully warm when grasped for a
minute in the closed hand.

Cut-Out Boxes or Switches.

45. All cut-out boxes or switches which
shift, transmif. or break a current must be
mounted on incombustible bases, and so
arranged as to close one circuit before they
open another and operate in such a manner
that no arc can be formed between the con-
tact surfaces when thrown “on” or “off.” It
must be so far positive in its action that it
cannot stop between its extreme positions. It
must indicate on inspection whether current
is “on” or “off.” This rule applies to isolated
plants as well as to those connected with cen-
tral stations.

Motors.

46, The Rules and Regulations under the
head of Capacity of Wires, Insulation, Auto-
matic Cut-Outs and Switches shall be observed,
where electric motors are used, and in addi-
tion the motor frames must be properly insu-
lated, and so mounted as to be free from




grounds, and each motor shall be provided
with an approved switch to prevent an exces-
sive flow of current.

Storage Batteries.

47. When the current for lights or power is
taken from storage batteries, the same general
regulations are to be observed.

Meaning of Technical Terms, Elc., Efc.

48. HicH Po1ENTIAL CIRCUITS OR WIRES.—
This term includes all wires arranged with
the view of carrying currents of more than
250 volts difference of potential between any
two parts of the system, even if such current
is used to run incandescent lamps.

49. Low PoOTENTIAL CIRCUITS OR WIRLs are
such as do not carry currents of more than
250 volts.

50. Companies furnishing electricity frowa .
central stations must enter into an agreement
with the New York Board of Fire Underwrit-
ers, binding themselves to test their linces for
ground connections at least once every day
(and preferably three times per day), and to
report the result of such tests to the Board
weekly.

51. The Rules and Regulations of the Board
of Electrical Control and all existing regula-
tions of the local authorities in reference to
the stringing of wires must be strictly ob-
served.
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