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had been held responsible for the failure of the insulation ‘of an
underground alternating current circuit in a neighboring city
which was proven by the fact that, upon changing the route o

the circuit, the cable in question no longer broke down.

As my experience of over six years with more than fifty such
alternating circuits, representing a total length of about 300
miles of underground cable, had not disclosed any similar case, I
was oonsiderab%v nonplussed. It is therefore reassuring to learn
from Messrs. Houston and Kennelly’s calculations, that the
maximum increase of vol due to resonance on a circuit such
as the one I refer to would be, under the most favorable con-
ditions, about one volt.

The paper further shows that even on the very longest aerial
circuits the devices which may be provided to protect the in-
sulation from the effects of lightning discharges may safely be
left to deal with the increased voltage due to resonance.

TrHE PrEsIDENT:—We will now have the second paper, by
Professor Anthony, on Underwriters’ Rules.
[The following paper was then read by the author.]
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UNDERWRITERS’ RULES.

BY WILLIAM A. ANTHONY.

A recent controversy, in relation to inside wiring for incandes-
cent lighting, has suggested to me the importance of bringing
out a full and free expression upon the subject, from those whose
. experience gives them the best right to speak, and I venture to
bring the matter before the InstrruTe in the hope that it may
provoke such an expression as may have some influence in deter-
mining the character of any changes in the rules for construction
that may be proposed, or in fixing the interpretation to the rules
now in force. The present rules are, of course, the result of a
process of evolution, and I think every one will admit that the
process has been one of progress. In early days of electric light-
ing, the desire to conceal the wires led to fishing them in between
floor and ceiling and between plastered walls, as had been done
with electric bell and burglar alarm wires. Fires occurred, and
were ascribed to the electric wires, sometimes rightfully, but no
doubt sometimes wrongfully.

Insurance companies took up the matter, passed rules and
appointed inspectors. Many of the rules were good, some were
only an annoyance to the construction companies. Different.
boards adopted different rules, and often the inspector was a law
unto himself.

Wishing to assist in securing uniformity, and feeling that
electrical engineers, who have to do with the practical work of
electrical installation, are best qualified to frame rules for electri-
cal construction, the National Electrie Light Association, in 1890,
appointed a committee to take the matter in hand, and upon the
report of this committee, in 1891, adopted a series of rules, which,
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with some amendments adopted at later meetings, may be as-
sumed to represent fairly well the consensus of opinions among
the electrical fraternity, as to what constitutes a safe electrical
installation.

Rules, substantially the same as those, have been adopted by
the National Board, and various local boards of fire underwriters,
and are the recognized rules in force at the present time.

The object of all rulesis first, to secure a safe and permanent
installation ; second, to provide for the repair or renewal of con-
ductors in case of failure. It may be said that from the stand-
point of the insurance companies, the first is the only object, but
surely, conductors so installed that they can be easily overhauled
and replaced in case leakage is discovered, are safer for the very
reason that a fault is likely to be repaired before any serious dam-
age has occurred.

‘When highly insulated wires, whose insulation resistance was
measured in megohms per mile after immersion in water for
weeks, came into use for electric lighting plants, it was natural
to suppose that they could be put anywhere, and would last indefi-
nitely. They were paut in all sorts of inaccessible places; on the
beams before floors were laid, in partitions before plastering, on
the lath with iron staples, to be covered with mortar. Some such cir-
cuits are no doubt in existence to-day, as perfect in insulation as
when first put up; but numberless cases of failures of insulation
occurred, and experience shows that such a construction is entire-
ly unreliable. Then came the interior conduit, which it was as-
saumed would serve both as a mechanical protection and an insu-
Jator, but it was found not to be entirely reliable in either capacity.
1t was not impervious to moisture, it was subject to damage by
nails, saws and chisels. It was found necessary to prescribe that
wire of the highest insulation should be used in it, and that itshould
not be drawn in until all danger from mechanical injury was
passed. Then came the brass armored conduit; but that wasnot
nail proof. Now we have the iron armored conduit, and it re-
mains to be seen whether this will fulfil all requirements.

It has come to be pretty well recognized that no mode of elec-
trical construction is absolutely proof against failure at some
point, and that form of construction is best which affords the
smallest chance for injury or depreciation, and offers the greatest
facilities for repair or renewal in case of failure.

There has been a uniform progress in the direction of greater
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safety and be'ter facilities for repair, from the time when wires
were put anywhere, to be covered by floors, or mortar, or built
into brick walls, to the iron armored conduit which is offered
to-day. To be sure, the cost of the installation has advanced, and
the iron armored conduit presents difficulties when alternating
currents are employed. To me it seems that the advantages
gained are worth the cost, and the difficulty with alternating
-currents disappears, if the two conductors are placed in one con-
duit. To this I can see no possible objection when the conduit
is iron armored.

In view of the fact that we cannot be absolutely certain that
failures in insulation will not occur in any given installation, it
seems to me that the foundation principle of all rules for the
placing of conductors should be accessibility. Further, no con-
ductor should be placed where its position or its relation to other
conductors in any part of its length is unknown. This means
that raceways must be provided, into which conductors may be
drawn and from which they may be removed at pleasure, such
raceways to serve as adequate protection from mechanical in-
jury; or the conductors must be placed in mouldings which are
themselves accessible, or they must be supported by cleats or
insulators in plain sight.

I believe that past experience would warrant the adoption of
a rule that would require the use, for concealed work in build-
ings of fire-proof construction, where conductors must be carried
up steel columns, over steel floor beams, in brick partitions, or
in plastered walls, of a raceway or conduit, equal in its ability to
afford mechanical protection to that known as iron armored con-
duit, so installed that conductors could be drawn in or out at
any time.

And now a word as to the controversy that suggested this
paper:

A conductor has been put upon the market, which consists of &
standard Habirshaw wire with its covering of rubber and braid,
having woven upon it two additional coverings of extra heavy
braid. This additional covering, which is tightly woven on, and
from which the wire can no more be removed than from its
original covering of rubber and braid, the maker, by an extra-
ordinary stretch of language, calls a tube, and claims for it the
advantages of the conduit tube preseribed in the insurance rules.
It goes without saying that this wire affords no means of re-
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placing a damaged conductor, and, therefore, has not that ad-
vantage of the conduit. As to mechanical protection, it certainly
is not superior to the unarmored conduit, and it has not the
advantage that the conductor can be left out until the danger
of injury is passed. As to insulation against moisture, the added
coverings do not improve it, the insulation being entirely due to
the rubber covering which is inside of all the braids.

And yet I have just learned that the New York Board of Fire
Underwriters, on March 20th, passed the following resolution :

Resolved, * That the Superintendent be authorized. until further notice, to
approve the use of the Attix tube and wire, when equal in quality and insula-
tion to the samples submitted to this Board and tested, under the same condi-
tions where tubing would be permitted ; provided that there is no splicing or
tapping of the wire, but that its introduction shall be in all cases by the loop
system ; that in new buildings, when necessary to carry it between floors and
plastering, it shall be through holes bored in the beams, not less than two
inches apart, a single conductor in each hole, out of the reach of nails ; and in
old buildings, where necessary to carry it within the reach of nails, it shall be
protected by some device from perforation ; and provided further that the wire
and tube be carried intact into the cut-out boxes, and that in no case shall the
outer covering be removed before introducing the core wire into the cut-out
box.”

It will be noticed that the wire is called a ‘tube and wire,”
when it is no more a tube and wire than the Habirshaw which
forms its basis. The tests referred to, show that, after immer-
sion in water or being imbedded in plaster, the insulation re-
sistance was 20 megohms per mile. But the Habirshaw wire,
without the Attix covering, would have shown the same. What
then is the propriety of confining the operation of this resolution
to the Attix wire? Why not permit the use of any good highly
insulated wire under the same conditions?

It seems to me that this resolution is one of those reversions to
an ancestral type which we find in all evolutionary development,
which is off the general line of progress, and which is destined
soon to became extinct.
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Discussiox.

Tue PresipEnT:—Professor Anthony’s paper is now open for
discussion.

Mg. C. O. Maruroux:—This paper, with its unimposing title
and modest dimensions, is I think one of the greatest importance
to electrical engineers. I do not wish to disparage the preced-
ing paper, and it ought not to be any disparagement to say that
the paper we have just heard is at least of equal merit, great as
is the value of the preceding paper; because although the
question of electric wiring is one which seems & relatively simple
matter in these days of sines and sinusoidal functions, yet it is
one which, when we come to the practical and commercial side
of our profession, we have at one time or other to deal with;
and there are those of us who have extensively to do with it.
I think that we should be very watchful of the construction
which is placed upon the rules formulated by the different in-
surance companies. They may be working for the purpose of
making the electrical business better, but that is with them only
an incidental consideration ; they have not the interest in so doing
that we should have. Their interest is primarily to see to it
that the installation is made safe from fire. We have a further
interest. We have some interest in seeing that the installation
is perfect, not only electrically but practically, and that it is a
credit to the profession which 1t represents. I am very sorry to
call the attention of this body, (or at least some of the members
of it who may not be familiar with it), to the fact, though many
of you are familiar with it, that in the matter of insurance rules
electrical construction has been handled with a spirit of incon-
sistency and partiality and with a want of that broad liberal
treatment that characterizes other lines of fire inspection. This
case, of the Attix wire, is perhaps as good an instance as any,
and it ought to be one sufficient in importance to call the atten-
tion of efectrical engineers to the necessity of our acting, either
singly or jointly, in such a manner and with sufficient emphasis,
as to let our voices be heard and prevent the continuance of such
inconsistencies.

As the paper very clearly puts it, it strikes one as almost ab-
surd to characterize or define as a fube a piece of wire which
has a solid wrapping of some material supposedly fireproof, ap-
plied to it. It is no more a tube than woull)t(i) be any other wire
on which might be put a covering braid or some other material
than the insulation. I do not see why a simple braid or a simple
tape really is not as much a tube; yet we have found ourselves
tied hand and foot in many cases by such rulings as that, on the
gart of insurance inspection authorities. I might mention a

ozen cases in my own practice which are equally incongrnous,
equally absurd, and which have caused needless delay, needless
expense, trouble and annoyance. I think it is time that the
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InsTiTUTE 88 8 body should protest against a continuance of such
rules and such measures on the part of insurance companies.
I may state with pleasure that I have heard several represen-
tatives of distinguished and prominent insurance companies ex-
ress themselves in no uncertain terms in regard to the manner
1n which this work has been done by those who were supposed
to represent them and do their best for their business. f have
stated to some of them that it has an evil influence on their
business. I know of cases where the insured has preferred to
do his own insuring rather than submit to the arbitrary dictation
of the insurance inspectors. Some of the insurance companies
themselves have expressed their dissatisfaction ; and they feel, in
some quarters at least, that there ought to be a change in policy ;
that insurance rules ought to be compatible with, and favorable to
progress in electrical installations, rather than obstructing it.

Mg. WiLLiam J. HommeR:—I am heartily in sympathy with
the gentleman who presented this paper and the gentleman who
has just spoken.- I think that subjects of this character are of
the utmost importance to the AMrrICAN INsTITUTE OF ELEOTRICAL
Encinggrs. At the last annual meeting I had the honor as the
Chairman of the National Electric Light Association’s Com-
mittee on Standard Rules for Electrical Construction and Opera-
tion to l]l)resen’c their last report to the InstiTuTE Wwith the
request that a committee be appointed to examine and endorse it -
on behalf of the INstrruTE in order to secure fuller cooperation
and a better enforcement of these rules. Two gentlemen
appointed on the committee of the InstrTUTE and who are among

e most honored members of this body, made the statement to
me at the time that they thought it was inadvisable for the
InsTITUTE to take up a matter of this kind, because it was purely
a commercial one, and the INsTITUTE Was a scientific body. In
this connection I wish to say that I heard some one make the
remark recently that many members in the INstrTUTE thought it
was hard to get papers before this body which were within five
miles of the earth. I think we have had admirable papers of
the character that have been read to-night by our wort%y Presi-
dent and Mr. Kennelly, but there are also other papers which
reach a very large percentage of the members, are of vital
interest to the }I)rofessional work that a good many of us are en-

d in;and I am erticularly interested in this class of work,
aving been identified for a number of years with the work of
the committee of the National Electric Light Association which
romulgated the rules now practically used all over this country -
gy the insurance people generally, and I might add, without any
credit to the organization that brought them out. 1 think severe
criticism can justly be made upon the underwriters for allowing
their inspectors or their experts to bring out rules of this char-
acter and pass them, and foist them upon electrical engineers and
the public at large. I think many of these things have not been
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treated in as conservative a manner as they might have been.
Last year a very earnest effort was made to secure the cooperation
of all the electrical interests, including the insurance inspectors,
etc., with a view to having one single set of rules go out, having
them more rigidly enforced, and having them kept up to date—
those efforts, although very earnest, were not brought to a con-
clusion. Since that ttme the committee has continued its efforts,
and before very long, the committee of the National Electric
Light Association, who are recognized as the ones who have
brought this subject to the front for years past, will extend a
formal invitation to the representatives of the telephone interests,
the street railway interests, the Fire Chiefs’ Association, the
AMERICAN INsTITUTE OF ELECTRICAL ENGINEERS and perhaps some
other association or two which will be interested in seeing that

roper rules which are conservative in their character and which
50 not benefit any particular class of manufacturers or any par-
ticular industries to the exclusion of others, are adopted; and it
is hoped that before this year is out some uniform action will be
taken by these organizations which will look to just the step that
Prof. Anthony and others have recommended, and which is
certainly highly advisable. I merely refer to this now, because
very earnest efforts have been made during the past year and
they are being pushed very actively by a committee of the
National Electric Light Association acting in conjunction with
some of these other gentlemen, and the matter will be brought
before the InsTrTuTE 88 well as these other bodies within a short
time and in a manner which I trust will appeal to them and be
treated as being of such decided importance to the electrical in-
terests for the INsTITuTE oF ELECTRICAL ENGINEERS a8 well as
other bodies to cooperate with the National Electric Light
Association in its important work.

Me. H. Warp LeoNarDp:—This subject is one that has in-
terested me for a good many years and I am familiar with the
difficulties that have always been met with by contractors in
dealing with the rules set forth by the underwriters and the re-
quirements that they lay down. avin§ installed & good many
hundred thousand Jamps on different styles of wiring in the past
ten or twelve years, I feel that the use of anything sach as has
been described in this paper as the Attix ¢ tube and wire” is cer-
tainly a distinet reversion to the conditions that applied to elec-
tric light wiring in about 1885 or 1886. I personally installed
work at that time which was done with practically identical ma-
terials, and which I think were as good as the Attix tube and
wire can be to-day, and it seems to me that the conduit is an
essential condition for thoroughly first-class work to-day, and
that a conduit to be of any service whatever must be a per-
manent, reliable, strong tube which will be always there, en-
abling you to pull the wire out and in, in case of any failure of
the wire. 1 personally am very strongly a believer and always.
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have been, at least for a great many years, in placing the op-
posite poles of a circuit, whether it be a two-wire circuit or a
three-wire circuit all inside of a single iron pipe, and I have put
in some thousands of lamps in this city in which both poles of
the circuit are inside the single plain iron pipe, with quite satis-
factory results; and I wish to call attention to a point which may
not have impressed itself on all the members, and that is, that
in case you do have both poles of the circuit inside of the iron
pipe and the system of iron pipe be grounded, it is almost in-
conceivable that any condition of leakage or trouble in the elec-
tric circuit should occasion a fire. In other words, it is my belief
that the rules of the underwriters which they have so strenu-
ously urged for the last few years, that when conduits are used
that only one wire be placed in each conduit, is merely aggravat-
ing the possibilities ofP fires which could be elimninated by using
first class insulated wires inside of a single, metallic conduit.
The underwriters ap arentl{ have been convinced of this point
comparatively recentfy and have waived that requirement where
the wires are placed In an armored conduit. As an indication
of the difficulty of securing attention on the part of the under-
writers to those whose voices ought to be Eeard in practical
matters relating to electric work, I will say that there exists in
this city an association of nearly all of the representative con-
cerns of electrical contractors, and feeling that the underwriters
had imposed very arduous and unreasonable rules and in fact
conditions which made it more expensive, more difficult and
more dangerous to do electric wiring work, the contractors in
question appointed a committee when they learned that the
underwriters were likely to issue a new set of rules in the then
immediate future. They appointed this committee to wait upon
the underwriters for the purpose of aiding them in drawing the
rules and in arriving at rules which would be mutually satis-
factory, and I happened to be chairman of that committee and
80 can sg@&k about it from my own knowledge. A letter was
sent to the underwriters by me as chairman of this committee,
expressing a desire to participate in their discussions in regard
to this matter, or at least to be given an audience to express our
views in regard to some of the points which we hoped would
not be inserted in the new rules and which we had considered
arduous in the old rules, and the letter was acknowledged with
the statement that in case they cared to have any conference
with us or to hear any expression of opinion from us, they would
let us hear from them, which we never did. I am heartily in
sympathy with the general tenor and purpose of this paper and
believe that this INstrTuTE is by all means a proper body to ex-
press its opinion in regard to matters having so practical a bear-
g on the work of electrical engineers.

B. FRANRLIN S. HoLmMEes:—1 am in hearty sympathy with
the paper, and am also disposed to criticise the position occupied
by the Board of Fire Underwriters.




178 ANTHONY ON UNDERWRITERS' RULES. [Apr. 17,

I understand the Board to be an organization of business men
formed to protect its business interests by issuing and enforcing
such rules as will reduce fire risk. Its field is commercial, not
technical, and when it deals with technical matters it is liable to
act foolishly. As an instance in point, compare the three tables,
showing the safe carrying capacities of copper wire, which have
been published by it within two or three years. We find that the
carrying capacity of a given wire varies nearly a hundred per cent
in these different tables. See also the unreasonableness of ihe
Board’s rulings in the matter of pipe conduits. It prescribes
that iron pipe carryingbduplex conductors must be lined. And
yet if we ground or short-irenit a service, carried ina plain
iron pipe and protected hy a 23-ampere fuse, by no possi-
bility can we heat the pipe dangerously hot, at any point in
its length. The lining of a pipe, for small conductors at
least, does not affect the fire risk ome way or the other,
and, therefore, the Board should make no such sweeping rules
on the matter. Similarly, in this question concerning Attix
wire, its ruling is partial. Any continuous duct into which wires
are, or may be drawn after a building is completed, whether it
be paper tube, brass covered conduit, canvas jacket, or iron con-
duit, are each and all better than ’Blain wire protected however
thickly by a pervious insulation. The insulation of the Attix
wire 18 pervious, and in no sense can such protection be con-
sidered as the equivalent of a duct, however fragile or strong.
I repeat, I think the Board of Fire Underwriters has limited
duty to perform aud should confine its action to impartial rules
in matters involving fire risk only. It should leave devices and
methods which pertain to excell);.nce of construction to others
whose business it is.

I am very glad to hear that there is a movement on foot which
will effect a conference of all ies interested in raising the
standard of electric light installations. I hope the result will be
first, & more rational set of general rules, and second, a strict de-
tinition of the functions of the Board of Fire Underwriters with
reference thereto.

ME. James HamsrET:—It came to my notice a short time
that certain buildings in the city of Brooklyn were wired ag)g
electric lights and inspected by the inspectors of the Board of
Fire Underwriters and approved. The lights were used for a
time, and then a certain time after that inspection, they were
again inspected and condemned, and the owners were compelled
to re-wire their buildings or improve them according to the new
rules adopted by the same Board of Fire Underwriters. I also
know a similar instance in Brooklyn where a contractor made
an estimate for the work and the inspectors were watching him,
and the inspector told him that by the new rules a certain new
kind of tube was to be used and he mus. put 1n that kind of
tube. That destroyed his profits on that little job.
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Mg. W. J. Jenks:—I feel a great deal of interest in this paper
which Prof. Anthony has read, not alone because I am thor-
oughly in sympathy with the views which he expresses, but also
because I think the discuseion of the general subject of the re-
lations between the electrical engineering profession and the fire
insurance underwriters may, if now taken up by the INstITUTE,
become very profitable. I have had some little experience in
representing the incandescent electric lighting industry in dis-
cussions with the insurance people during the past twelve years.
In 1883, representatives of the underwriters came to study the
arrangement and operation of the first three-wire underground
system in the world, at Brockton, Mass., of which I then had
charge. In 1884 the first schedule of insurance rules adapted
to the necessities of incandescent electric light construction of
central station systems and isolated plants, was issued by the
New England Insurance Exchange, as the result of a careful
stady of actual conditions by Ca]g)t. William Brophy, who was
then their inspector, and Mr. S. E. Barton, who was then chair-
man of their electric light committee. In formulating these
rules the New England people followed the example which had
been set for them in 1881 by Mr. W. H. Anderson and his asso-
ciates in New York, in their issue of the first rules adapted to
series systems of arc lighting, in that they sought information
of those who engaged in the practical work of installing electric
lamps, and encouraged suggestions from such people as to re-
vigions which the rules might require. This policy of mutual
consultation and cooperation was explicitly adopted by Mr.
Edward Atkinson in 1382 when he was president of the Boston
Manufacturers’ Mutual Fire Insurance Company. Cooperative
efforts of this sort have been the rule during all the subsequent
history of the art, and in proportion to the cordiality of the re-
lations between the insurance companies and the electric light-
inE and power people, has been the correctness of the form into
which insurance opinions have been moulded. There are a great
many examples in the rules, of the truth of this statement, and
while I fully appreciate the differences which now exist as set
forth in Prof. Anthony’s paper, I think the instances thus af-
forded and the remarks which have been made to-night, should
be considered as local rather than as general in their application.
The cordiality which has, as a rule, existed for many years, was
well illustrated when in August, 1890 at Cape May, two or three
days in advance of the meeting of the National Electric Light
» Association, a committee from that Association met representa-
tives from some of the individual electric light companies and a
number of executive men representing the underwriters’ boards
of different l}]mrt.s of the country, and chose a sub-committee to
collate all the available information as to requirements of the
underwriters throughout the United States and formulate a re-
vised code. I happened to be one of the members of that sub-
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committee, and the results of our work appeared in the arran
ment of what is now the National Code, first adopted by the
Western Union Fire Underwriters’ Association, then by the
National Electric Light Association, and finally: (with some
modifications) {)‘retty nerally by the different boards of under-
writers throughout the United States. I believe this code did
not appeal to the necessities of the New York Board of Fire
Underwriters, or perhaps it might be more correct to eay that it
is the record of the growth of the business, that the New York
Board has desired to have rules which were unique, differing
essentially from those which other people were satistied with.
There are several evidences of the correctness of such a theor
in the rulings which have from time to time vexed the souls
of electrical engineers who have been unfortunate enough to
find themselves under the surveillance of some of the inspectors
in the Metropolitan district. Other members of the InsTrrrTE
can, and I have no doubt will, give detailed testimony upon these
points. But I believe it will be found that looking the country
over, the insurance people are disposed to maintain a feeling of
hearty accord with all e]?ectrical engineers who are worthy of the
name, and in addition to this, to boil down their rules so that
they will come to be short schedules of methods which are danger-
ous and therefore are prohibited, rather than manuals of instruc-
tion for the guidance of constructors who know a great deal more
about the business than the underwriters ever expect to learn. I
remember that as early as 1887 Mr. Barton, to whom I have just
referred, who was at that time more intelligently informed in
these matters than almost any other active insurance man in the
country, by reason of his close contact with electrical central
station men, said in an official report.

“ Were we again to begin at the beginning, with our present
“knowledge, we think we would be inclined, in justice to all
“concerned, to issue rules setting forth those practices that we
“would not permit, rather than stating in such complete detail
“ what should be done.”

My own feeling has been for several years that the under-
writers would ultimately come to the point of issuing a list of
commandments as to what the electrical constructors should avoid,
leaving us to elaborate a set of rules such as have been spoken of
to-night, to teach young engineers in detail what they should do
in order to secure the best practical results, and I think that list
of commandments should begin, as do the most of those delivered
to Moses in the olden times.—* Thou shalt not.”

Mz. Mairroux:—I do not think that this subject can be dis-
foscd of in the time that remains for this discussion, and for one

feel that I would like to have an opportunity to collect my
ideas. I am under the weather this evening, with a cold, and
can scarcely formulate my ideas as 1 would ?ike to. There are
one or two facts in connection with the matter which I think
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it might be well to bring to the attention of the meeting and
which may serve to stimulate discussion. In the first place I .
would like to call attention to the fact that the insurance com-
panies themselves are not entirely satisfied with the way the
matter has been arranged, and at present out of some forty or
fifty insurance companies represented in New York City, there
are nearly one-half who have formed a little insurance inspec-
tion association of their own; they are no longer satisfied with
the inspection made by the official underwriters, but have an in-
spector of their own. I am very sorry that their inspector is
not here this evening, as he is a member of the INstiTuTE and
could give us some very interesting information. I trust that
he may have an opportunity at another meeting to give us his
experience which is, I assure you, quite interesting.

Gentlemen, I feel quite strongly in this matter, because I
have had a great deal of experience with the insurance inspec-
tors, not only in this but in various districts, and as Mr. Jenks
has very wel]yobserved, I found a noticeable difference, of which
I will give you one instance. The iron conduit tube was adop-
ted by the New England Insurance Exchange in June last. I
had occasion to communicate with them with reference to a
large installation at Newport which was in their district. Ihad
found that their rules would not allow me to use an iron con-
duit, although there were certain electrical and other objections
to any other forms of conduit which might be allowed under the
rules. I stated the case, urging the electrical objections and the
mechanical ones as well, and received a reply the next day stat-
ing that the objections were well taken, that they had been sub-
mitted shortly before by others, and that it had been decided
to allow the iron conduit tube to be used with twin conductors
for such cases. Some four or five months afterwards, I had
occasion, in connection with several installations contemplated
in New York City, to go over the same matter. A question
came up almost similarly. I went in person to consult with
the officials of the inspection department in New York and was
informed by them that they had as yet taken no action in regard
to the iron conduit tube; expressing at the same time grave
doubts as to the propriety of their taking any action whatever.
It seemed to them to be something that was of very doubtful,
if any, utility, if not absolutely bad. However, in the same
breath almost, I learned that the Attix tube, so called, was then
allowed. This was several months before any official promulga-
tion of this ¢ Attix rule” was made, as this conference took place
some time in October or November. You can scarcely imagine
the feeling with which I heard this announcement. 1 could
scarcely believe that we werein a metropolis and in a J)rOgressive

when I heard that we were going to be relegated by official
direction back to methods which I, for one, should not sanction.
I will state, that as a member of the examining board of this
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InstrTUTE, I Would not want to acknowl or accept as 8 mem-
ber, a man who was capable of admitting Attix wire as the rule
prescribes. I would consider that he was doing something de-
rogatory to the profession. Although we are still far away from
the ideal and the perfect, we who have had practical experience
with the different ways of interior wiring, consider the iron con-
duit tube such a great step in advance that we hailed it with a
certain degree of delight, but we were literally told that we must
not touch that. Now I submit that when we reach such a point,
that the progress of our profession is retarded by arbitrary
methods such as these, it is time for us to act. I wiﬁ give you
another case which is quite interesting. I have now in hand a
case where the insurance inspectors inspected a large dry goods
establishment in Brooklyn. I was called in by the proprietors of
the establishment after they had made efforts during several
months to adjust the matter with the insurance companies—I
was called in by them to see what could be done in the matter.
It took me three months to bring about a conference between.
the various insurance inspectors interested in it. There were
some twenty odd companies who carried partial risks on the es-
tablishment, it being a very large one. I discovered very quick-
ly that some of these inspectors wanted certain things done and
other inspectors wanted that very thing not done, and so on, for
a long list of requirements ; yet they were all working from the
same rules. Some of them told me that I must not allow any
moulding to be capped. Others said that that was very wrong;.
—the rules required it to be capped ; £nd so on through a lon

list of inconsistencies. 1 began in June. In October I succeede

in bringing about a conference between .the different insurance
companies at which I appeared as representative of my clients.
I took delight in calling the attention of the seven or eight in-
spectors present to the fact that they were extremely inconsistent
and arbitrary. I put it in those words and stated my reasons.
clearly, and this particular case furnished me ample reasons. I
think it had a salutary effect; a certain agreement was drawn
which stated what these inspectors would all agree to agree or
disagree about. 1 had made so many efforts to satisfy them all
that I had given up hope of doing so, and I thought all other
efforts useless until I Ifa,d their signatures as evidence to what
they would or would not allow. It was no longer & question of
rules. It wae a question of what their individual preferences
or whims might dictate. Now, gentlemen, I think that the elec-
trical profession needs some attention, when it is placed in such
a position as that. I think that not only looking at it from a
scientific standpoint, but also from the standpoint of dollars and
cents, it will pay us to go to the bottom of this thing. I believe
that with the proper amount of suasion we ought to be able to
place ourselves in a Xosition where instead of being dictated to

we may ourselves dictate to some extent what is proper. I do




1805.] DISCUSSION IN NEW YORK. 188

not think there is a more competent body in the United States
to formulate rules and restrictions, to prescribe what is a proper
thing to do in connection with electric wiring, or what is proper
and desirable from the engineering standpoint. I submit that
men who are business men merely, though they may have ex-

rience, are not so well fitted as those who have had the train-
ing and the experience of years, to do this. I think that with all
the scientific men and all the practical men that this InsTiTUTE
contains, it is more competent than any other body to dispose of
this question. I am in a position to assure this body that it has
sympathy from the ontside, that it has sympathy from the very
ranks of the insurance companies, which is saying a great deal;
because I have already called to your attention the fact that they
have dissenters, men who are dissatisfied with the way their
business is traneacted, and they are only waiting for a word of
sympathy or encouragement, or some little energy on our part
and on the part of all the other associations interested in the elec-
trical industries in order to give us a helping hand and bring
about the desired change.

Mr. James I. Aver:—It is very gratifying to me, having
worked with the Electric Light Association in relation to these
rules for some years, to see the interest taken by the INsTITUTE in
this matter. 1 think that if any additional arguments were
needed I can cite a case which perhaps touches the engineer a
little more directly and forcibly than some of the points made
to-night ; that is t{le tendency of the inspection department of
the Board of Fire Underwriters to usurp the prerogatives of the
electrical engineer ; in other words to issue certificates to con-
tractors whic dpass as current coin, as evidence that they have got
what they paid for—a first-class electrical installation. There is
not an engineer here engaged in practical work who has not. run
against it, who has not seen passed what should not have been
Fassed, and the investors, the men who are paying for the instal-
ations, would have been very glad to pay the engineer’s fees if
they did not feel that they were getting something for nothing
from the Board of Underwriters. "A case of that kind came up
only a few months ago where a very large installation was being
made. The specifications were made partly by the manufactur-
ing company and by the architect who had a little assistance in

tting them out. But after the contract was awarded, while
there were unusual electrical problems involved in the construe-
tion work, the parties paying for the installation declined the
services of an engineer g:cause they thought they did not need
one. They had a competent contractor and realized that it was
all right, Later on, when the installation was about to be com-
pleted, some comments were made by engineers who observed
the work and said it was bad and all that. The question was
raised in the Board of Directors—it was a very large corpo-
ration—as to whether it was all right or not. Some thought it
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was ; they advocated the acceptance of the contract as tendered
by the contractor, but the point was raised that there was a lack
o¥ thorough workmanship. Immediately, the contractor brought
in the argument that the insurance certificate that he possessed
was an evidence of what they had got; that they had everythin
that they could demand or desire under the contract. The wor
was accepted. A month later they paid a considerable fee to an
engineer to tell them what the matter was—why they could not
successfully operate the plant. It took about $20,000 to correct
the evil, and they paid an engineer to tell them of how little value
an insurance inspector’s certificate is. It is not often they come
out that way—that the engineer profits in the end by it. But it
is a fact that the fire underwriters are stepping into the shoes of
the electrical engineer ; they are interfering with his profession,
his businesss, and I know, as Mr. Hammer has well said here,
some of the members are anxious to have papers read here that
would “get within five miles of the earth occasionally.” We
all know that this question of insurance rules was regarded by
many as something beneath the dignity of the InstrTuTeE. It has
been so expressed ; it has been so treated. But I think that as
the thing has taken shape, it is clear to all the members that it is
essential that this INsTiTUTE take some definite action.

Me. W. J. Jenks:—I want to suggest that we have with us
to-night a gentleman who, though not a member of the InstrTrTE,
is well-known to almost alt of us, at least by his reputation, as
one of the most experienced insurance men in the United
States, in those relations with the electrical le which we are
now discussing. I referto Mr. C. J. H. Woodbury of Boston,
for many years Vice-President of the Boston Manufacturers’
Mutual Fire Insurance Company, and now connected with the
American Bell Telephone Company. Mr. Woodbury now stands
in a position where he can without prejudice give us accurate
information in regard to the actual feeling of the underwriters
toward the electrical business, and the steps that are now bei
taken toward the end which has been considered in this discus-
sion so desirable of attainment.

Tre PresipEnt:—We should be pleased to hear from Mr.
Woodbury. I trust Mr. Woodbury and the members of the In-
sTITUTE Will excuse the President who has to go to Philadelphia
to-night and must leave now in order to catch his train. I will
ask Vice-President Hamblet to take the chair.

The President then withdrew and Mr. Hamblet took the chair.

Mk. C. J. H. WoopBury :—I came here this evening as a
guest and to listen, not expecting to take any part in debate. My

ormer position for a number of years was in technical relation
to underwriters of manufacturing property, and I had occasion
to have an intimate knowledge of the policy of the insurance
companies in regard to electric light and power installation, and
as that is now with me something of the past, I can perhaps look
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at the subject from a disinterested standpoint. There were a
great many electric lighting rules, so called, made by local bodies
-of underwriters, at times conflicting bodies. In 1893, shortly
.after the last issuance of the rules of the National Electric Light
Association, there was formed in Chicago what was known as
the Underwriters International Electric Association, the name of
which has since been modified by the change of International to
National. Suffice it to say that they adopted a set of rules which
were in most respects along the lines of those of the National
Electric Light Association. There were, however, some points
of difference, and these rules have had several amendments which
have been prepared and promulgated from time to time. Two
months ago I had occasion to make definite inquiries thronghout
this country in regard to these electric lighting rules. I found
that while the rules of the Underwriters %Tational Electric
Association are at the present time very generally adopted, yet
there is a t difference in their promuliygation and enforcement,
and that 18 a difficulty which seemed to be an inevitable one in
the early stages of the work, but will grow less and less pro-
nounced as time goes on, because the insurance companies will
have a better trained set of men. At the meeting of the National
Electric Light Association I had some unofficial assurances which
I was able to present to the committee, and they made a report
which has been received with a great deal of favor in insurance
circles. At the present time the affairs of the National
Electric Underwriter’s Association on the subject of these rules
are in exceedingly good and competent hands. The chairman
of the Electrical Committee is a member of this INstrTUTE, an
electrician of accomplishments and standing, and one who in
addition to his technical education has had a very extended prac-
tical experience in electric lighting and in telephony and tele-
graphy. All of these l[lmrtiem perceived the necessity of certain
amendments and also the necessity of a unification of the whole
set of rules, because this question of the function of these rules
is not one which can be sub-divided and separated one part from
another by any line of demarcation. It begins with the desi

and extends to the construction, the installation and the main-
tenance of all electrical apparatus of whatsoever kind or nature,
whether it produces quantities of energy which can be con-
verted into heat sufficient to cause a fire, or whether it pertains
to the inherently harmless instruments, from battery circuits,
but which may be, and are in certain conditions, a possible source
of danger by reason of their exposure to the heavier currents
used in lighting and in power. These questions are fully re-
coguized and can be treated in only one way, and that is by a
conference representing all of the various tributary interests.
I am sure that the underwriters are alive to it and that they aim
towards that end, because I judge from their representations to
me to the extent to which I represent one of these interests of



186 ANTHONY ON UNDERWRITERS’ RULES. [Apr. 17,

electricity in this matter. I am looking forward to a conference
which will occur in the immediate future representing, I do not
care under what head, all of these various electrical interests and
which will result in the unification of the electric lighting rules,
and it is through that means and through that means alone, that
such a result can be obtained. It should be conceded that it
will take time for the training and development and selection
of persons competent to enforce these rules adequately and justly.

BE CHAIRMAN:—The importance of this subject seems to
demand that it be referred to a committee. We have a letter
here received from one of our members who is ill. The Secre-
hu:f will please read it.

I'ne SEcrETARY :—This letter is from Mr. Fremont Wilson, a
gentleman who I think has been referred to this evening. I will
read an extract referring to the subject :

“If Prof. Anthony’s paper is discussed, I hope it will be
deemed of enongh importance to have a committee of five ap-
g)inted and a resolution passed, and a letter sent to the New

ork Board of Fire Underwriters, requesting the privilege of
the audience of our committee to appear before the New York
Board in relation to the non-observance of standard rules, ete.,
and to prove to the representatives of the New York Board the
injury they are doing to the electric light and power interests
throughout the country, by the peculiar methode that have been
in vogue for the last two or three years.

TrE CHAIRMAN :—What action will the INsTiTUTE take upon
this letter of Mr. Wilson ¢ .

Me. HormEs:—If this committee, which it is recommended be
appointed, is to simply consider what is advisable and appear
before the Board of Iire Underwriters, I am in favor of its a

intment. But I am not altogether clear, as the resolution is

hrased, that the committee will not be formed with instructions.
am in favor of such a committee.

Tre CrairMAN :—It is proposed to refer the whole subject
to this committee for action and report to the INsTrTUTE.

Mgz. Hammer :—] would like to suggest as it has been stated
here to-night, that the matter is already in the hands of the
National Klectric Light Association and that their committee will
extend an invitation to the InstiTtTE OF ELECTRICAL ENGINEERS,
as well as representatives of the other interests, and that the mat-
ter will then be taken up, not dealing with specific cases but
with the whole thing in a broad gauge way. While we may
move a little bit more slowly in that way, I think perhaps by
joint action goiniabout it thoroughly, we will accomplish more
than by having the InsTrTUTE refer the matter to a committee in
the way proposed.

Mg. Marrouvx :—I with Mr. Hammer that the matter
ought to receive more deliberation before we act. At the same
time, I feel that there ought to be a committee repiesenting the
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AMERICAN INsTITUTE OF ELECTRICAL ENGINEERS On the subject.
I also feel that further discussion ought to be had on the subject,
I think that there are others, who would be present at another
meetinﬁ‘perha who would be able to contribute to the discus-
gion. This subject is too important and it is of too much inter-
est not only for the welfare of the society bat for the individual
welfare of its members, to be psssed over lightly. So far as the
appointment of a committee is concerned I would be willing to
leave that to the Council. I think the Council is competent to
appoint such a committee and to give it proper constitution, but
I think the whole matter might be well laid over to the next
meeting. I would make a motion to that effect. (Seconded).

Tre CearMAN :—If it be your minds that this discussion and
the appointment of the committee be laid over till the next
meeting of the INsTrTUTE, please manifest it by saying aye—
contrary no.

(The motion was carried and the meeting adjourned.)

DiscussioNn 1N CHIcAGO.

A meeting of the Western members of the AMERICAN INSTITUTE
oF ErectrioaL EnciNeers was held in the Electricity Lecture
Room of Armour Institute, on Wednesday, April 17, 1895. The
meeting was called to order by the Local Secretary, Mr. B. J.
Arnold, with about sixty members and visitors present. Mr. A.
S. Hibbard was elected Chairman for the evening.

The paper, on “ Underwriters’ Rules,” by Professor William A.
Anthony, was read in detail by Mr. Arnold.

Mz. Crark C. Haskins :—The snbject matter of the paper of
Professor Anthony is one of very proper interest to all who are
desirous of advancing the art of electrical construction. I trust
that every member of this association feels similarly in that re-
gard, and is ready to further the good cause in every reasonable
manner.

I note what the Professor says about the object of all rules, as
he states it :—

“ 1st—To secure a safe and permanent installation.

“2nd—To provide for the repair or renewal of conductors in
cage of failure.”

I agree perfectly with the gentleman. The three R’s of elec-
trical line maintenance are removal, repair and renewal, and the
more readily these functions can be performed, the better for the
plant, the constructor and the owner. Time is the only test of
electrical appliancee, and especially is this true of insulation. The
conduit system is comparatively new. The electrical fraternity
has carried it through several stages or moltings, as has been sug-

ted in the paper under discussion. In its first embryotic con-
ition, it was assumed to be a perfect insulator, and capable of
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thoroughly protecting a couple of dry cotton-covered conductors
—ordinary magnet wires. It didn’t do it. There were several
serious faults found in it, both electrical and mechanical. A
second molting, and it still failed to fill the requirements, and
again there was a change. We are now experimenting with the
latest, and let us hope, the perfect conduit.

The public is complaining at the advanced cost of proper in-
stallation. It is extremely difticult to make an ordinary consumer
understand the hazard of a poorly constructed plant. “He
knows,” he says,  plenty of plants that have been running right
along for years, not built any better than ” the cheap one he is
running, or the cheap one he wants to build, “and they have
never felt the need of better construction.” I have occasionally
seen such an individual converted in an hour by an object lesson,
when months of argument would have been lost on him.
The teaching of the public in any new branch of practical
-education is difficult and slow. The reason for this is that it
costs money if one listens to reason and adopts the best systems
and methods—and when one individual is convinced, his lasti
wants are at once supplied ; but his next door neighbor has to be
labored with equally patiently, and long. In this system of edu-
cation the class consists of single individuals—there is but one
scholar in the school, and he is as often at the foot as at the head
of his class. Now, between experimenting for inventors and
making converts of purchasers, the constructors and engineers
will have their hands and heads busily employed for some years
to come. .

My idea of a conduit is simply a something in which electrical
-conductors can be run for:

1st—Mechanical protecgion against injury.

2nd—Ease of removal and replacement for any cause or pur-

ose.
P Baut, in considering the insulation of a wire to be placed in a
conduit, the insulation of the latter must not be considered, while
at the same time if the latter is lined with a good insulating ma-
terial, the conduit is that much better, and the installation that
much improved.

I think the case before us a plain one. If a solid coverin
tightly woven outside a conductor will permit of the removal o
that conductor, and its replacement by another, then the cover-
ing becomes a conduit. Wyhether a wire which already shows 20
megohms insulation resistance is any the less a good wire for be-
ing mechanically covered by extra braiding is scarcely a debatable
-question ; but it does look unreasonable for any Board of Under-
writers to accept one such wire for any purpose, and deny the
same endorsement for similarly constructed conductors which
will bear up under the same tests.

I think the day will come sooner or later when this whole
‘matter will be solved by either conduits everywhere through
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buildings, or raceways constructed in the walls and ceilings, or
even better, open work everywhere. I look upon the last as the
acme of good construction, if it can be reasonably accomplished.

THE (%HAIRMAN :—It will be of great interest to hear discus-
sions on the various points which the paper brings out, and we
should like to hear from as many on the subject as possible. We
are fortunate in having with us to-night a representative of our
own Underwriters’ Board, whose work is directly in this line,
and I would ask Mr. Merrill to enlighten us on this paper from
his point of view.

r. W. H. MErrILL, JR.:—] thank you, Mr. Chairman, for
extending to me the privilege of speaking at this meeting.

I regret that the paper by Prof. Anthony does not bring out
the useful criticisms an(fznggestions which 1 had hoped from its
title that it might contain. I had expected to speak on behalf of
the underwriters in answer to criticisms which might be made of
the National Code of Rules, which we have worked on from year
to year for such a length of time, and which is now almost uni-
formly adopted by underwriters’ organizations and municipal
departments throughout the country. Instead, I find the paper
starts with a brief sketch of the history of rule-making which I
cannot agree is correct in the share of this work it attributes to
the insurance interests, and devotes the remainder of its dis-
cussion to a certain resolntion adopted by the electrical committee
of one local board of fire underwriters. Discussion of either of
these points will be of little benefit to either the electrical or the
insurance interests of the country as a whole. Much good would
result from an intelligent discussion of the National Code as pro-
mulgated bg' the National Board. If there is any organization
outside of their own employees that the insurance interests should
look to for technical information which would lead to the pro-
mulgation of more specific, comprehensive and equitable rules,
that organization is certainly the AmMERIOAN INsTITUTE OF ELEC-
TRICAL ENGINEERS, '

I do not think I am exceeding my authority, in stating on be-
half of the electrical committee of the Underwriters’ National
Electric Association, that that body would welcome any sugges-
tions or criticisms, members of your INsTITUTE can give us either
collectively or individually. '

Fair and disinterested intelligent discussion of the many tech--
nical points to be considered in framing any set of rules is the
only way to arrive at the best results. You have men among
you, splendidly trained specialists, who are undoubtedly more
competent to deal with many of the problems presented than are-
our inspectors. No one man can master the wide field covered
by the science. Yet the insurance inspector is sometimes criti-
cised for not having performed this feat. N

Underwriters, as a body, are too closely cognizant of the part.
electricity is playing in their loss reports, not to welcome any aid.
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that can be given them by the men who are responsible for the
service electricity has rendered, and perhaps for some of the
pranks it has played. Whenever any man among you judges it
would be for his or your interests to help us in our endeavor to
properly regulate practice within safe channels, I promise you
that the national body will not refuse to cooperate with him as
far as lies in its power through the promulgation of sensible
amendments and extensions to, as well as interpretations of the
National Code of Rules.

Tae CualrMAN :—I am sure we are very much obliged to Mr.
Merrill for his very interesting talk, coming from a point on
which we are not generally posted. There is another view of
which we have heard nothing as yet, which is very important,
and that is the view of the wireman. It would be well for us in
bringing all the light possible to bear on this paper, if we could
hear somethin grom one who is in the wiring business. We
have with us this evening Mr. Arthur Frantzen, who is actively
engaged in the wiring business, and I know that he can give us
something that will be interesting as well as instructive to us.

Me. ArTaor FrANTZEN :(—My discussion on the Underwriters’:
Rules will bear more on a contractor’s view of the rules rather
than a technical one. Mr. Merrill, I believe, has cited very
clearly what good comstruction embodies; yet there are many
things contractors must contend with, that underwriters seem to
overlook : one being that all the most of our customers care for
is the result at the cheapest figure possible, and the unscrupulous
contractor gets the job every time, installing his work according
to his interpretation of the rules, which differ according to the
standard of education of the reader. Should his conscience be
too elsstic, the next thing is to conceal the defective work, or
subeidize the inspector (were such a thing possible), in order to
have the work passed. It is not the rules that prevent poor
construction, but rather the practical supervision and enforcement
of the rules by the inspectors. A case in view, that [ know of,
will show what I mean by practical, and showing the necessity
of having inspectors experienced wiremen.

A contractor installed open wiring for a motor on knobs, and
as the proprietor was in a hurry for power, the contractor con-
nected his meter Joops together temporarily and left joints un-
soldered or taped until the meter was installed. In the mean
time, during the contractor’s absence, the inspector calls and ex-
amines the work, when, Lo, behold! he finds a most flagrant
violation of the rules, and proceeds to cut off the two joints for
exhibit “A” and “B,” and the poor contractor became 10
inches short on his meter loops. Now, had the inspector been a
practical or experienced wireman, he could readily have under-
stood the case without any explanation.

In conduit work we have various experiences, and find that
the only case when it is used as a complete system of raceways is’
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in large office buildings or fine residences. The general public
as a rule will not pay for so expensive an installation if they can
ibly avoid it. As regards the various conduits in the market,
tind that where the lights are all in a small district ; circular
loom or canvasite makes the hest work on account of its flexibility,
but for office building work, with long runs, brass armored con-
duit is preferable; but the condnit to install is the single tube
system of iron armored conduit. It is the only conduit you can
install, and go on a vacation and return to find everything per-
fectly intact. The only drawback is its cost, and yet the single
tube iron armored systemn is practically as cheap as the double
conduit system of brass armore(?.

Nevertheless, conduit at its best has many drawbacks, such ‘as
breakage, inflexibility and liability to injury, which requires con-
stant watching. The class of construction that gives the best
satisfaction at all times,if done well,is open knob or cleat wiring.
Here you have something neat to inspect, if well done. It is
always accessible, and therefore chan are easily made. Of
course, this would never apply to residences or office buildings ;
but in such cases a combination of special ornamental picture
moulding and direct and short runs of conduit from same to outlets
makes without a doubt the cheapest and most satisfactory wiring
installation.

Trusting I have not wearied yon with a rather irrelevant dis-
cussion of rules which prove too much for us, if interpreted dif-
ferently from our worthy inspectors, 1 will close with the hope
that our cause may be appreciated more fully by underwriters
and the public in the near future.

Mz. L. GurMaNN :—I am not a wireman. However, in rd
to installation work, would say, that I divide up partly with Prof.
Anthony and partly with Mr. Haskins. I do not think that it is
a good practice to have a wire tightly located in tubes. On the
contrary there should be plenty of air space between the con-
ductor and the tubes, which by preference should be iron gas

ipes. The conductors should lie centrally and be held away
rom the armor tubes by non-combustible insulators.

We cannot make iron rules and predict a given style of in-
stallation work to be the best. While conduit wiring in many
cases is the more substantial, the open wiring will have its advo-
cates in many places; the main reason being that with the same
security of insulation we have cheapness and accessibility.

For a general plan of wiring I wonld use one or two inch pi
for all conductors to be placed in a vertical position and going
from floor to floor, while all horizontally placed conductors, in-
cluding fuse blocks, etc., may be placed in brick channels with
removable fronts, which channels may be easily concealed if
placed in the cove of the cornices, or else form part of the
cornice of a room or hall. I do not think it worth while to dwell
on the point, that a braid should be an insulated tube, as we all
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know that this is a fallacy on the surface of it ; besides a braid
cannot be a substitute for an armor, nor does it provide for the
air space considered desirable between shell and conductor.

Tre CuairMan :(—The paper itself is, of course, an immediate
reference to what has been called an Attix wire or tube. If there
is anyone here who has had experience with Attix wire and who-
can speak in its behalf, we should be pleased to hear from him.

A late ruling has on this form of wire against others,
which might be readily made. It is interesting at this time, when
we have presented to us this paper on underwriters’ rulee, to brin
out the fact that the representatives of the Underwriters’ Boa
and the various lines of business are coming closer together inr
their views. 1 realize it very much in my business, and I have
no doubt that you gentlemen, who are putting in electric light
wires, also find it so. We are finding that the representatives
of the underwriters are going at the questions involved in better:
fashion, and I am sure that we shall soon tind a better ground
plan on which to meet underwriters.

In our telephone installations we are using greater care than
ever before, and the work is in many ways getting to be more
satisfactory. The use of trolley and power wires has brought up-
a condition of things in which overhead wires are often made to-
carry extraordinary currents. This has only been touched upon
in this paper, but I think that, in closing our meeting, we may-
add what mnay be but an expression of opinion, though I think-
you will all endorse it, that the subject of underwriters’ rules and:
the subject of what we may do with our wires influenced by cur-
rents which they are not supposed to carry, is one of much im-

rtance and is worthy of a t deal of thought and a great

eal of work. It is to be hopedgtrl‘;:.t the work, as it goes on, may-
be brought out, not only at these meetings, but especially at
meetings of our representatives with the underwriters’ repre-
sentatives, so that we may not be working in the dark and doing-
our work over, or doubling it.

Mzg. B. J. Arxorp:—In 1889, while in charge of the St..
Louis office of the Thomson-Houston company, I was called
upon to reconstruct the lighting plant of the Southern Hotel,.
wlin(;ch consisted of a 50-light T.-H. dynamo with fifty 2,000 c. ».
lamps running in different parts of the building. Tge plant was-
originally installed by the T.-H. company, with underwriters’
wire. This wire was run under the floors and fished through.
from one hole to another. The result was that it came in con-

tact with the iron beams of the building in many places. These-

iron beams consisted of old railroad rails, out of which the hotel
is built, as the proprietor was la.rE:ly interested in a railroad-
which had recently relaid its tracks with heavier rails, and the-
old rails were utilized in the construction of his building. The

wires were supposed not to touch the iron, but as the lights for:

some inexplainable reason would suddenly go out at times, and-

- ~_ .
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start up again as suddenly as they went out, without the defect
appearing to be in the dynamo, the conclusion seemed to be that
as the building was infested with rats, they occasionally ste%)ped
on the wires and brought themn in contact with the iron of the
building, causing a momentary short-circuit. It was not only
severe upon the rat, but upon the lighting service, and caused
great dissatisfaction. The management of the building had be-
come thoroughly disgusted and threatened to throw the plant out,
as they hadufooled with it for about three years. They sent our
company word, that unless the thing was fixed, they would
abandon the plant. After looking it over, I decided that the
best was none too good in this case, and as I feared that with
even the best insulation available, the rats might chew it off and
bring the wire in contact with the iron beams again, I adopted
the only conduit system that occurred to me, as follows:

We secured bamboo fish poles, cut them in lengths of about six
feet each, bored out the pith and threaded them upon okonite
wire, and wired the building throughout in this manner, started
up the plant, and so far as I know there has never been the least
difficulty with it from that time to this. The management were
to have 60 days to test the plant in before paying for it, but they
seflilt me a check in thirty days with a letter, saying they were sat-
isfied.

I believe this is the first case of interior conduit on record, but
as 1 was more interested in getting the plant to work satisfac-
torily than in any personal compensation, I did not think of
Babenting it or attempting to protect it. and relate the instance

ere as it seems applicable.

Tae CrarvaN:—The paper and discussions have been of
more than usual interest to us, as they seem to be so much in line
with our daily work. I am sure that we are all very much ob-
liged to the gentlemen who have kindly spoken to us this evening,
and have given us their ideas on this subjeet. If there are no
further remarks, a motion for adjournment 1s in order.

[Adjourned.]

Discusston Continuep, NEw York, May 21, 1895.

Tae PresipEnt:—It was decided at our last meeting that
Prof. Anthony’s interesting paper on “Underwriters’ Rules,”
which for lack of time could not receive the full discussion that
its merits and importance demanded, should come up for discus-
sion this evening. I will therefore ask that the discuseion be
opened by Prof. William L. Puffer of the Massachusetts Institute
of Technology, and the subject will then be open for discussion
by any member who wishes to take part. «
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Discussion.

Pror. Wu. L. Purrer:-—1 must confess that I was somewhat
surprised when I read the notice announcing to the members that
I was to open the discussion on this paper, especially as it was a
paper that I did not hear in the first place, and the discussion of
which, taking place either here or at Chicago, I have not very
carefully read. 1 looked over the proofs this morning but some-
what hastily. I have been very much interested in this general
matter of insurance rnles for quite a number of years, and es-
pecially the last year or so. think I may say that I fully

ree with Prof. Anthony in nearly all the remarks that he made
about the subject of his paper, which branched off, I think, to-
wards the close, on to a particular form of insulation of wire,
which was termed, I believe, a tube. I agree with him most de-
cidedly that the mere fact of putting a braid, no watter how good
it may be, over a wire good or bad, does not in any sense consti-
tute a tube from which the wire may be removed. I take the
ground that the presence of a mechanical covering on the out-
side of a wire is a very desirable thing as increasing the life of the
insulation, and in that way to be encouraged; but not in the
sense of a tube, and it should not be used as in ordinary work.
In my own mind I have had the notion for quite a while that
any electric wire ought to be mechanically protected if that wire
was in a position where there was the most remote possibility
that there could be any interference with it; and I remember
the first occasion when I had to consider the matter seriously was
in the laying out of a lighting system in the iron stack of a lar,

library, in which case it seemed desirable, after looking the
ground over, to recommend—and this, if I remember correctly
was just before the days of the first tube—to recommend that in’
that library, rubber covered wires should be used, and that two
wires should be put together and pulled into common iron
pipe which should be cut with due care in removing the fins
which are left by the cutter. I believe to-day that really is the
best position for wires subject to mechanical injury, for you- can-
not easily hurt anything inside of an iron pipe unless you have
an enormous amount of power at command which is not likely
in the average place. Of course when we come to consider the
iron pipe we must draw a distinction, I think, between the use
of alternating currents and direct currents, for I know that if we
have alternating current work, and if we attempt to put a single
conductor in an iron pipe there will be difficulty. It will cost
too much copper on account of the false drop we get due to the
presence of iron. Also there is the liability of trouble due to the
mere hysteresis loss of iron undergoing the various cycles of
magnetization. So that it would seem desirable, to me at least,
to twist the wires rather than to lay them parallel in the same
piFe. As even a twisted pair of wires in an iron pipe will have
a false drop, it is much better, in my mind, to put those wires
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in the form of concentric cables. But I do not believe in the
usual statement that those two wires should be insulated by
something that practically is no insulation at all, that is, a layer
of ordinary cotton threads. For I believe if insulation is worth
having at all, we ought to insulate between the wires, aiming to
keep the wires apart rather than afford an opportunity for the
wires to come together and break down the system. With
the wires in pairs in an iron tube, if the fuses are proYerly pro-
portioned, there will be no trouble from burning holes in the
pipe itself, except in the case of very large conductors. Under
those conditions there is, of course, the possibility of melting
tube, wire and everything else.

In the discussion of this paper there was what I might call a
general uprising, in which the insurance rules and insurance peo-
ple and things of that sort were treated rather harshly. But you
must consider that the insurance people have a very wide field. -
They have to meet inany considerations on every side, the con-
sideration of the various contractors, the cheap Johns, and the
man who is paying the bill, and taking it all together it is not an
eagy row to hoe. I do not agree with them in all points. I
think there have been mistakes in the insurance rules and that
there are mistakes in them'to-day—such, for instance, as to what
a safety fuse is. The statement, as it rests now, I think is some-
thing like this: “The safety fuse shall be stamped with the
number of amperes it will carry indefinitely without heating,” or .
something to that effect. Well, we know that a good sized
piece of copper might be stamped 2 amperes, and we could safely

arantee it against heating with that current. That is one of
the little loop-holes which are in the rules. Of course it should
read “ That 1t should just melt, etc.” The Associated Factory
Mutual Insurance Companies of New England have seen fit in
their Inspection Department to take up the %:aneml question of
inspecting electric risks, because they have had trouble ; there
have been fires started under conditions where they should not;
it is true they have not cost very much money up to the present
time, but they may cost a great deal. Upon looking over the
style of risks of these companies and seeing that they really were
selected risks, or mills generally—no stores, no show-windows,
no houses, no fire-traps, but mills in which the sesthetic side of
wiring plays no part at all, it seemed best to me and to the de-
partment at that time to modify the rules, which we took in the
main from the pamphlet issued by the Underwriters’ National
Electric Association, and giving due credit in our books for
what we took, then modifying, changing and leaving out a great
many rules which in our judgment gid not apply to the mutual
risks. Itseems to me that the National rules as they stand are
not really what we might call up to date. They take no account
of some of the newerlgorms of transmission, the newer dangers
and the newer precautions which-should be taken. While in
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general I believe in sticking to one set of rules throughout the
whole country, it seemed best to make certain variations. I mnay
say that the Inspection Department is a department maintained
by, I believe, twenty insurance companies—mutuals—for mutual
aid in preparation of drawings for their plans, sprinkler layouts
and general engineering questions, and also to lay out and ain-
tain a very carefully planned set of inspection routes, keepin
men travelling around the different mills all the time, each mill
being visited, I believe, about four times a year. The work of
the department is in general advisory, and it aims to meet the
mill men in a friendly manner, to meet the contractors in a
friendly manner, and to do all possible good without stirring u
any bad feelings. The scheme of rules as we got them out is
arranged in some such m' as this: In our introduction we admit
the uniformity of standards as a desirable thing, and then we
have to depart from it on account of inability to agree, which is
the general reason for want of uniformity. The general plan of
our rules is something like this: We have divided them into
classes, the first class being generators as a whole; the second
class being electric motors as a whole, and then comes arc light-
ing a8 a whole ; then low potential systems; then high potential
systems for power transmission in general, and there 18 where the
danger lies now, I think, mainly. Then there is the electric
railway class, the sto battery, the welding, and the foreign or
rivate wires as we call them. We have taken great care to give
ue credit in our book to all the rules which we have taken bod-
ily from the Underwriters’ rules as issued previous to the 1st of
January. Any changes which we have made, even to changes
of grammatical expression, and any new rules, have been marked
very carefully with a large block f)i;tter to distinguish them from
the rnles which they may have replaced. We then say in large
print on the opposite the first page of rules, that these rules
are to be considered as carefully drawn specifications indicating
what we believe at the present time to be the best form of con-
struction for mill work, and advising that all contracts for new
work have a copy of the rules bound in as a part of the contract,
and then we go on and give our rules. Under each rule we have
written very carefully a description or explanation of what is
meant by ti;at rule, for in our work we find that we can very
often convince a man and lead him to our belief by telling him
the reason why, when we cannot do it by telling him that he
must. Under the head of grounding lightning arresters, for in-
stance, we describe how to %o it and why certain things are bad.
And so under everything. We explain as well as we possibl
can and get out what seems to be to us a good set of rules. The
only objection which we have met with up to the present time—
I expect to hear a number before the evening is over, however—
has been due to only one rule which we have modified, and that
rule which we have modified is the rule about sockets and lJamps.
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Now the regulation rule says, that the shell of the lamp socket
shall be insulated from the circuit. In addition to that we say
“nor should any exposed part of the lamp base be a part of the
circuit,” for you know well enough that every portable lamp and
every drop-lamp cord is handled by everybody—Tom, Dick and
Harry, in the basement, in the attic, in the cotton room where
there is loose stuff, down in the well or where it is wet, and there
is no reason, in my mind, why the exposed part of the lamp base
should not be insulated from the circuit; for there is no use in
carefully insulating the holder and the socket and the guard ring
for holding the shades, and then putin a 50 c. p. lamp or even a
16 ¢. p. with a great shell outside and leaving that in connection
with the cireunit with all the dangers that abound when there are
portable exposed parts of the circuit, or exposed ﬂarts of the cir-
cuit in such places as to be within reach of everybody.

There is another matter too, in which we have departed, and
it is the subject that I wanted to bring up, especially as my share
of the discnssion of this general paper on insurance rules, and
that is the question of the carrying capacity of wires. Under that
head there 18 a great deal that can be said. You remember that
in the old insurance rules previous to the 10th of January, when
the changes were made, the carrying capacity table was based on
the experiments of Mr. Kennelly some years ago, which experi-
ments, we must all admit, were very carefully carried out, having a
scientific basis and depending on practical measurements.—just
what we want when we fall back on any particular thing as a
standard—something that we can back up and defend. Now
about the last part of December, I believe, and in the official pa-
pers which came out about the 10th of January, the Underwri-
ters National Electric Association issued a set of ratings—two of
them, in fact, one for concealed and one for open work. The
concealed work table has been increased 25 per cent. over the old
table, which was based on Mr. Kennelly’s tpigfures, and the open
work, meaning cleated work overhead, has been increased 75
per cent. Now, at that time, we could not see our way clear to
a«logting all those changes, for it was quite plain to my mind
at that tine, that we were ruuning altogether too close to the
point where the insulation of the wire wonld be very seriously
njured, and perhaps in this connection I ought to say what the
ta{)le used by us at that time was based upon. It was based on a
recommendation make by a large and thoroughly scientific com-
mittee of the English Institution of Electrical Engineers, who re-
ported that in their opinion no wire should ever be heated to a
point higher than 150° F. In their experience they had learned
that rubber and rubber compounds on an average began to disin-
tegrate at 150° F.  We have taken some trouble to find out
whether or not the average American wire would come under this
same classification, and we find that the average statement is
abount the same. That means that the average rubber wire can
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be trusted only up to 150° F.,or a rise of 75° over the ave
temperature of the atmosphere. Then, taking that point as the
ultimate limit, the English engineers recommended that the wire
should not carry over one-half that current which will heat the
wire up to 150° F., thus providing for a safety factor of two;
this one-half current will produce a rise of about 19° F., which
of course is very low. Now, with respect to these new ratings
the increase of 25 per cent. and the increase of 75 per cent., there
is in the official announcement which I have here, no authority
for the increase, no excuse, no reason, no scientitic basis for the
table. It is simply given as an arbitrary table, and therefore
just as good or just as bad as any other arbitrary table.

At that time I had some experiments carried on simply to test
the correctness of my opinion that it was not desirable to heat
wires 80 much as permitted by the new table. We keep the
old rating for the present, but I do not say that we shall not change
that rating. I do not say that if the proposed conference be-
tween the various interests sees fit to recommend, after due de-
liberation, one of the ratings, we should not adoptit. But at
present we do not want to do so, for we think that that rating
may ibly be changed when the danger of it is properl{
brought out. I then went to work looking up as many data as
could find and I plotted them on a sheet of paper which I have
here. I have Prof. Forbes’ tables for bare wire and for covered
wire. They do not e with anything else that I have been
able to get. 1 had also plotted Mr. Kennelly’s work for bare
wire, black wire and concealed wire ; also some experiments of
our own, and from them reached the general conclusion that
Professor Forbes’ tables, which are based on scientific experi-
ments, not made on wires, but on something else; are not cor-
rect. They do not give the proper carrying capacity for the
wire at that particular temperature.

Now, as to the methods which I took to find out certain re-
sults, I suggested to one of our young men at the Institute, for
a thesis, that it would be advisable to carry on some very inter-
esting ex?eriments from this point of view ; we obtained seventy-
five samnples of wire, which we put through a.careful test. The
object of the test was to find out what strength of current pass-
ing throngh those wires for, say ten or fifteen minutes, would
raise the temperature of the wire up to some definite Foint which
we would readily recognize without measurement of the resist-
ance or any guess-work. The first end point that was used was
when a very small drop of water, inserted through a small hole in
the insulation and put in contact with the copper would just boil;
that was the first point. The next point was, when the slightest
trace of visible smoke appeared. There were those two points.
The seventy-five samples of wire were put through that particu-
lar test in this way ; we took a 500-volt alternating circuit, con-
nected it through a reactive coil to a welding coil. In the
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welding coil secondary we put the wire under test in series with
a suitable ammeter and very slowly increased the current until
the points were found. If the boiling point, which generally
came first was reached too quickly, the current was reduced. The
aim was to find the current which would just be sufficient when
long continued, to give the indication. The wire was used in
five foot lengths, and bent into a horizontal loop nearly circular.
The room was as free from drafts as could e, and such care was
taken that the results are as close as the rather uncertain end
point will allow. Now, before showing you the curves, I want
to refer to one thing which 1 have never seen pointed out:—
it seems to me that in wiring, as in all engineering work, we
ought to allow a safety factor. A bridge builder who in his
calcalations only allowed for the amount of weight he was

Fi6, 1.—Arrangement of Apparatus for Heating Tests of Insulation.

going to carry over a bridge, would not be the man we would
trust to build the Brooklyn bridge. We would want a man
who would build a bridge that would stand not only the weight
of the bridge cars but of the people in them, not only that of
the people in them in ordinary times, but of the crowds who
would be there in the case of a blockade, and we would want a
margin beyond that. So in wires we want a margin—a margin
over something—the only question that can be asked is over
what? The reason for this margin is due to the fact that we can-
not trust our fuses. Suppose we could trust to a fuse—we know
that if we have a shunt motor, and start one of these great venti-
lating fans, that we have to use for a short time a great deal more
current than the rated current for that motor, before we get the
fan up to speed. We know .too, that if our main line voltage is



200 ANTHONY ON UNDERWRITERS' RULKS. | May 21,

fluctuating, we have to put in a big fuse to take care of the fluc-
tuations of the current. That means that the wire which pre-
sumably has been put in on the rating of the motor, has got to
stand whatever can pass through the fuse that is used in practice.
I say if that is the case, the rating table of the wires should have a
safety factor, or else there should be some other way of gettin
the larger wire, as for example by specifying that the wire use
should carry twice as much as the motors are rated for, or better
still, carry the amount that the fuse will carry that we have to
use in commercial operation. The curves I have are in rather a
small shape for a room as large as this. Here (Fig. 2) is a sheet
of paper. On it I have plotted the curves of Mr. lﬁennelly ; one
curve being the experimental curve, the double of which currents
heat the wire up to 150° F. Along with that I have plotted the
mathematical curve which Mr. Kennelly finds fits the experimen-
tal quite closely, and from which he calculated the safe carrying
capacity of wire which has been taken as a basis for insurance
work. The insurance table is rather inaccurate however, the
values being given only to the nearest five amperes. In the table
I have given the proper value as taken from the experimental
curve and also the rating as adopted until January 10. Then I
have plotted the double of that curve which is, of course, for a
total rise of 75° F. These plots are for paneled wires. In order
to show the difference hetween paneled wires and wires in the
air, T am obliged to go to Mr. Kennelly’s results and take from
them his experiments on bright copper and black copper ; then
plotting them, in order to avoid confusion, at 80° 8(.%, I have
plotted 80° C. rise with bright copper, black copper and paneled
wire ; the lower curve representing bright copper, the upper bare
copper, the middle, paneled wire. ﬁ‘he three curves keep together
fairly well, showing that if we should take the panel wire curve
as a basis for the rating in general we would not (fo any very great
injustice to either the black copper or the bright copper. So I
have simply taken it for granted that the paneled wire curve is
correct enough for a basis.

The seventy-five samples which we tested up to the smoking
point and the boiling point are plotted on this paper, and they
ﬁi‘ve us this top curve. That curve represents the average of
the smoking points of all sorts of wires that you can think of.
There is thin underwriters’, there is thick underwriters,’ there is
black line wire, thick and thin, there is rubber covered, thick and
thin—all sorts. They all smoke just about at the same point.
It does not make any difference whether you have the white un-
derwriters’ or the very heavy covered wire; if you watch care-
fully you will see smoke at just about the same current for the
same sized wire. So you will agree with me, I think, that we
may speak of the smoking point as a definite thing. The smok-
ing point and the boiling point correspond at the smaller values
and differ slightly at the upper values—5 or 10 per cent.
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Now as regards the safety factor—if we think of the injury to
the insulating cover of our wire—and there is nothing else pro-
vided in the rules but rubber covered wire—our safety limit
must be less than the point 150° F. where that rubber begins to
spoil. Its safety f)oint must not be over the 75° F. or 40° C.
rise curve which I will call the safety valve curve, as it were, for
rubber covered wire.

The open work rating of the present insurance rules—I ean
the National, is a curve immediately under this 75¢ F. and al-
most up to it, no safety factor worth considering. I will admit
that it would be all right possibly, provided it was for a constant -
current circuit and that the current could not increase over that
particular value; but if we are obliged to use rubber wire for
the sake of its insulating features we might as well save it, and
if we do not want to save the rubber covering of the wire, let us
put on something else. - I have advised a factor of safety of 2 in
our rating table of wires which is nothing else than Mr. Ken-
nelly’s original table which the insurance people have used up to
the first of this year. And by the way, I should show you the
25 rer cent. increase of the present rnle which really rests on
nothing whatever except arbitrariness. It is in here—here being
the 150° F. point and this being the 25 per cent. increase. I
have no objection to that rule except that if I double the current
I heat the wire too much, and if that rule rested on some experi-
mental data equally good, I should not object to it at all, and
even now I do not object, except that it does not rest on anything
particularly. We have nothing to go back to.

Professor Holman, of the Institute, to whom I showed this
plot as I was leaving to take the train for New York, has sent
me a letter which I received this morning in which he has given
me & mathematical expression for this smoking point curve—he
says is very close to it. The smoking current 1s 1,610 times the
diameter of the wire to the 1.28 power, the diameter being in
inches. The current then in amperes which will make any kind
of insulated wirg smoke can be calculated by taking 1,610 times
the diameter in inches raised to the 1.28 power. Now the limit-
ing rise of temperature of these observations made in ordinary
air at a temperature of about 20 to 25° C. in about 80° C,, and if
we look at Mr. Kennelly's eighty degrees rise curves there is a
discrepancy. Mr. Kennelly measured resistance and from that
calculated the temperatare. 1am not prepared so say whesher 1
believe that the resistance measurement actually expresses the
true temperature of the wire itself. May it not Ke that the mid-
dle of the wire is much hotter than the outside, and consequent-
ly Mr. Kennelly’s error be in one direction while our experi-
ments must necessarily rest on an end point which is a little bit
hotter and therefore giving an error in the opposite direction.
Probably this is the reason for the diccrepancy. If you will no-
tice again you will see that, practically speaking, the original
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rating multiplied by 2 is the danger point of rubber. Twice
that again is the point at which the rubber or any other insula-
tion begins to smoke. Now it seems to me that a factor of safe-
ty of 4 18 not too great; nor a factor of safety of 2 up to the
point where you know you are going to spoily your wire insula-
tion altogether.

It might not be uninteresting to read the table. I will read
first the size of wire, Brown & Sharpe, then the ratings accord-
ing to the experimental determination, then the ordinary insur-

ance rule, then the 150 degrees, and then the smoke.

TaBLE oF LiMiTING CURRENTS FOR B. & S. GAUGE.

1
| B.&S 1 ] 2 3 | 4
- - - — _ _ |
00co 1 175 360 630
000 149 ! 145 298 st !
| <o 123 i 120 246 43
o xﬂog 100 206 372
; 72 ‘ :(s) :72 P
B 44 373
3 6o 60 120 237 |
! 4 52 i so 104 207
1 ] 45 I 45 % - 178
: 333 35 zg 155
30 1
: 8 29 25 58 ,i;
10 23 20 46 2
12 17 15 33 6
14 13 10 as it

No. 1. This columa is taken from the g:blished curves of Mr. Keanelly's experiments and
express as nearly as could be taken from his curves those currents waose double would heat ;
the wire up to the 150° ¥, roim or 75° F. rise. {

No. 2. This is the usual rating given in insurance tables before January zoth and is a
rough approximaticn to the mathematical curve of Mr. Kennelly’s, :

No. 3 'l aken also from.Mr. Kennelly's curves and is a table of currents producing 75° F.
rise or the danger point of rubber coverings. .

No. 4. 1his is the table of smoking points of all kinds uf 1nsulations.

There is another point I want to bring up in connection with
the general matter of insurance rules, and thatis a question which
I think is becoming quite important—and please understand that
I do not stand as an 3armist mn any way. I believe that electric
lighting is a pretty safe thing. In connection with this insurance
work I have seen some plants so bad that I do not see how they
could run them at all. I have seen a plant so bad, and so fuseless in
the proper places that when the engineer was asked if there was
any trouble about running the dynamos, he said - that sometimes
the belts got to slipping a good deal, but if they gotvery bad he
would hol%o them on with a stick for a little wziﬁ), and then it
would be all right again. The great spread of alternating current
work is introducing danger, especially in mill work, where there
are very high potential systems in use. The high potential is
coming in the shape of transmitted current from a long distance,
for use in the mill for light and power. For power work, of
course, we can easily make it as safe as any power. But for lightin
work, I think that the ordinary installation is a source of consi(f
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erable danger which can be entirely removed by a device which
I am a little'afraid to suggest, although I believein it thoroughly.
I believe that where a transformer is used, receiving energy, say
at three, four or five thousand volts, and transmitting the energy
over a mill for lighting circuits at comparatively low voltages,
that it is introducing a serious danger. Of course I admit, with
everybody else, that converter insulation never breaks down.
Nevertheless, suppose it did happen, and there are those who say
it does now and tien, we have the high voltages distributed over
a hundred different circuits containing lamps and sockets designed
for only the small voltage. Of course we know that any em-
ployee giving the system the slightest touch would have a shock
even if the insulation was perfect, due to the electro-static capac-
ity. I think the insurance rules ought to introduce another fac-
tor, and that is safety to life as well as safety from fire. I think
there is something of an insurance nature in the demoralization
of a fireman when he realizes that if he touches a wire he is
likely to get an unpleasant sort of shock. Such a fireman is not
half as good in putting out a fire as a man who will wade right in.
Now, here is my suggestion: thoroughly ground the middle of
your secondary wire. If you do that, your trouble all disappears.
I look on it as the choice of two evils; I will take the lesser evil,
and tBat lesser evil is grounding the middle of the secondary,
putting a lesser strain on the insulation than by a ground either
side, rendering it impossible for the high volu.%le to go
over your mill, and then no one can get a greater shock from
any part of the service than the voltage of the plant itself be-
tween the wire and ground. Suppose you have a 100-volt plant;
if yon ground in the middle, there is 50 volts alternating which
is not a very serious matter. If you have a 3-wire transformer,
it is nothing but 110 volts. If this is done, the electro-static
charge element entirely disappears. You have no fear whatever
of grasping your secondary wire at any particular point, and I
must admit that I always take hold of a wire that I know to
come from a transformer with very considerable dread ; and that
element would then disappear. The fire danger, I think, is com-
paratively small, and the fear of shocks in the minds of the fire-
men will instantly disappear. For in mill work, you know, the
firemen are right around the premises at work, and they know
just what is going to happen when they touch those wires, and from
experience they will learn that there is nothing going io happen.
think, gentlemen, I have taken altogether too much time
under the pretense of opening the discussion on another man’s
paper by almost introducing one of my own. But I should be
very glad to add anything that I can which I may have left out,
or supply any information that I Eossess in this general matter
that Iiuwe brought out and which I wish to have fully discus-
sed, and es ia?ly the grounding of the secondary of trans-
formers, which I believe most decidedly to be the proper thing.
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Mge. A. E. KenNeLLy :—Mr. President and gentlemen, 1 did
not intend to say anything so early in the proceedings; but as
there seems to be an unwillingness on the part of many present
to bring forward their own remarks, I want to fill in the oppor-
tunity at least.

The broad question as to the desirability of having insurance
rules revised, 1s, I think, very evident, since there seem to be so
many different sets of rules in existence, and these not only
differ in detail, but also radically, so that the rules by which a
particular installation shall pass in one case or by one company,
will not permit that same installation to pass or be admitted
under the regulatione of another company. The question as to
how far this Instrrute ought to enter into an arrange-
ment whereby such conformity of action can be obtained, is a
little more difficnlt to determine. On the one hand it seems
clear that from all commercial questions at least, the InsriTuTE
should be careful to keep aloof, because a danger we all know
exists that if the INsTITUTE enters into a question of endorsing
a particular wire of Mr. A—. or the Xartlcular way of putting
in a wire of Mr. B—. that there would be a continual (i)emand
that the INsmturk shall endorse the particular wires of Mr. X.,
Mr. Y. and Mr. Z. But in a case of this kind where injustice
appears to be possible to a number of manufacturers, and to a
number of persons who desire to make and install good work, it
seems desirable that the InstrruTE should at least lend a hand in
settling a very difficult and very important matter. While of
course, it is easy to put one’s finger upon the weak points in
various rules as we see them, yet I think we may perhaps be
doing scant justice to bodies that have been doing a great deal
of good work in the past; I mean these different insurance
boards and the work that has been done by their advisers. I
think there can be no doubt that if these insurance bodies with
their rulee and their inspectors had not been at work in the past,
that electric lighting would have fallen into a great deal more
discredit, and ,ﬁxe art would have been much less advanced than
it is at present. 1 think we owe therefore, a great deal of
to their efforts, even although their rules may be capable of im-
provement in detailed particulars. I think it is very important
that any such system of rules should not state anywhere what

S:Nd manufacturing should be. I maintain that every man
« should keep to his own business, and it is not the business of the
fire inspectors or the fire insurance board to say what good elec-
trical engineering, or good electrical manufacturing, or good
electrical installation may be. The business of that board or those
inspectors is to say what dangerous or false installation and work
may be; and any system of rules, therefore, which should be ar-
ranged as a uniform. system throughout the country should be -
careful to state what should not be%one and not to try to define
what should be done. If they do that, there will be far less
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danger of having to modify their rules every few months, as
electrical methods multiply and change. The electrical manu-
facturer, contractor or engineer does not desire to state what
fire hazard is, or its limitations, or its commercial capabilities.
His duty is to endeavor to make the plant he has in hand as good
a8 it can be made under the circumstances. Insurance rules
would go beyond their natural limits altogether should they at-
tempt to say what ought to be used, instéad of simply saying
what ought not to be used.

In regard to the detail question of the safe carrying capacity
of wires, I think it is only fair to mention that Professor Forbes,
when he tabulated such results as he possessed a good many years
ago—I think it was about 1885—merely took such information,
such experimental data as existed at that time, and put them into
tabular form. “He did not in any way declare that such data
were reliable, but simply assuming them to be reliable gave the
results to which those Xata pointed ; and consequently the fact
that in conformity with more recent developments, the tables
that he prepared are not perfectly accurate, doee not in any way
detract from the merit of Professor Forbes’ work. In fact he
pointed out a t many things at that time which were and
still are valuable, and which were new and important.

The question of how much margin should be left in different
wires-is an important ane, becanse it always raises a question of
economy ; that is to say, the man who wants to put in a wire as
cheaply as possible, wants naturally to put in as emall a wire as
shall be permitted to him under the rules; whereas, the man
who has to take the fire risk wants to have that wire as large as

ible, so that under no conceivable conditions the wire may

me too hot. Therefore there must always be a conflict and
a clash of opinion between those two representatives. When a
large wire is put in, I mean a main or a sub-inain, that large wire
does not, it would seem, require to carry such a large excess of
current as a small wire. That is to say, some accident may hap-
pen on a small wire by which an unduly large current may pass
through it, or a motor may be on that wire which may require
an unduly large current; whereas, all over a building a number
of such accidents will not conspire, and therefore, a large main
does not, I think, require so large a margin of safety as a small
wire. But I agree with Professor Puffer that a margin of safety
is desirable, and that we should not work up to the safety limnit
in putting in wire, particularliy a small wire. The safety limit
of & wire 18, I think we will all agree, a wire which you can hold
in the hand without discomfort. When a wire is so hot that you
cannot hold it without either having a very thick epidermis or
else a remarkable degree of S n equanimity, that wire ie at
the limit of safety. I think this temperature is reached by about
50 per cent. excess of currents over those given in the original
tabf; of Insurance Rules.
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I think then that a committee might be formed by the Insti-
TuTE, which should have the power to arrange some plan by
which a general conformity of rules should be met all over the
North American continent, to specify what bad practice should
be, and what should be avoided, and that by such a plan we shall

in not only in simplicity but in security, and at the same time
ﬁe manufacturer and the man who is putting in a plant. shall
not be harassed and hampered by needless complications.

Trr PresipEnt:—I1 see Mr. Woodbury is here. We would
be pleased to hear from him upon this subject.

Mz. C. J. H. WoopBury:—Mr. President: The treatment
by the speaker of the evening of the carrying capacity of wires
is one which has a great deal of interest, and the ratio used in
his factor of safety is one which I think deserves very careful
attention. A factor of safety is an empirical multiplier, whose
necessity in the mechanics of engineering is for the most part due
to the variation between the hypothesis upon which the modulus
of rupture is based, and the results of the precedents furnished
by experience. Now, if a similar method of procedure will
furnish a short cut to correct results in the treatment of the prob-
lems of the safe conductivity of wires, it will furnish a desirable
innovation in many instances.

The suggestion of the last speaker is one which is somewhat
attractive, and yet I believe that there is on the part of others
something under way in that line in which when the details
are presented, I think it will be found that arrangements have
already been made for affiliating with the InstrruTE oF ELEC-
TRICAL EnciNeers for the advice, cooperation and skill which
they will be enabled to give.

he question is sometimes asked as to how far the under-
writers should go as a matter of business policy on the promulga-
tion of these insurance rules, which apply to the hazard of elec-
tricity, which is one of many hazards. An insurance policy is a
contract of indemnity under conditions which are stated on that
policy, and which must be constrned according to the laws
and decisions of the various states having jurisdiction. It may
be considered that if a body of underwriters go beyond a certain
point in the specifications of electric wiring or any one thing, they
also assume responsibilities which may not have been contem-
plated in the original policy, and therefore there is a phase to
this question outside or beyond that which is purely electrical
or purely commereial, and that is the insurance side. I believe
that it is through the insurance companies that the questions per-
taining to the Eazards of the transmission of large quantities of
electrical energy, and their abatement, has been brought before
the manufacturers and operators of electric plants, and that with
the various opinions on tg?a subject there is no doubt but that in
the immediate future the results will be codified in rules which
will be equitable and satisfactory to all of the various elements
of the community which are interested in this subject.
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Pror. W. A. AnTHonY:—As I stated at the last meeting it
was my object in reading that paper to provoke a discussion upon
this matter and not so much to bring any particular aspect of it
before the meeting. I felt that it was important that the elec-
trical engineers should consider in some way the question of the
insurance rules. 1 had no particular plan in mind. I did not
suppose that the electrical engiveers would go to work to frame
ruﬁm for installations, but I wished to provoke a discussion whicls

should show just where the engineering fraternity stood in this
matter, and I am glad that so much has been done. This matter
that has been brought before us to-night on the safe- carrying
capacity of wires alone, shows the importance of having this work
done by engineers who understand the subject and who know
just what the work means. Professor Puffer has brought to-
gether all the various experiments on the subject, has given us a
number of new experiments of his own, and given us something
on the safe carrying capacity of wires that we never had before.
The fact that the insurance rules have been changed in this
réspect, without any warrant, without referring to any authority,
seemingly entirely arbitrarily, enforces exactly the idea that I
had in mind that it is the engineers who should decide upon
such matters as these, and not the insurance companies. It
seems to me that when such changes as these are made, the en-
gineer should be consulted upon those changes, and I hore that
some plan will be devised by which the engineers may have a
voice 1n the matter.

The Yoints that have bheen brought up here to-night are ex-
ceedingly important ones. The margin that should be allowed
is & very important consideration, because safety fuses are un-
certain in their action. The blowing of a safety fuse always takes
time, and if a very lar§e current is at once thrown upon a wire,
a safety fuse may last long enough, before it blows, to allow the
wire to become very highly heated, and this is especially the case
where large wires are concerned, and where we are depending
upon large safety fuses. I do not know that I quite clearly see
the force of the remark of Mr. Kennelly on that point, that a
large wire does not need the same margin of safety as a small
one, because if we depend on safety fuses to protect a large wire,
a large safety fuse takes so very much longer time to blow than
a smaller one. If a current appears that is sufficient to injure the
larger wire it is apt to remain upon that wire just so muec lonﬁ:r
time, unless an antomatic magnetic break is used for cutting the

_current off. I can see, of course, that the large wire may not be
as liable to be subject to a large current, because we may not
have the combination of circumstances to occasion the great ex-
cess of current on the large wire. But that other point, that
when we attempt to protect a large wire by a large fuse, that
safety fuse may fail to blow and may carry the current for a
long time over the wire, it seems to me makes it just as im-
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portant that the large wire should have as large a factor of safety
as the small one.

Mz. W.J. Hammer :—At the last meeting I referred to the
proposed call by the National Electrical Light Association for a
Joint meeting of the different organizations. I have here a list
of those to whom it is proposed by that committee to extend the
invitation. Although the formal invitation has not yet been ex-
tended, it will be very shortly, and assurances have already been
given informally by a number of those ies that they will co-
operate. It is proposed that this meeting should probably be
held towards the latter part of September.

Dr. C. T. Hurcainson:—I suggest that this discussion be
ended. This is an entirely foreign matter.

Tae PresipEnT:—I think this hasa bearinion the subject. The
question under discussion was Professor Anthony’s paper and also
to see what action the InstrruTE Would take in pursuance thereof.

Mr. W. J. Haumer:—The organizations to whom it has been

ted that invitations be sent are, THE AMErIOAN INSTITUTE

oF ErLeoreicar Excineers, The Underwriter’s Association, the
American Street Railway Association, the American Bell Tele-
%mne Company, the N{tional Fire Chief’s Association, the

estern Union and Postal Telegraph Companies, the American
Institute of Architects, the Inspection Deﬁzrtment of the Asso-
ciated Mutual Insurance Companies of Boston, and there are
also several others which are under the consideration of the com-
mittee. It is also proposed to extend at that time a general in-
vitation to any one interested either in insurance matters or in
electrical installation throughout the country to send in to that
meeting any objections or suggestions which they might have
with respect to any of the rules which are at present being pro-
mal tesetchrough'out the country. It is proposed that meetin
should be held toward the latter part of September. It is ho
that such questions as Professor Puffer has brought up here to-
nifht as to the carrying capacity of wires will receive very care-
ful consideration.

Since the last meeting & prominent officer in the insurance
interests sent me a letter in answer to some correspondence in
which he said he was afraid there was considerable feeling among
the insurance interests as to the attitude of the INsTITUTE as
shown by our last meeting, and I think that if the gentleman
had been present at the last meeting he would probably have felt
differently about it. I do not think the position taken then by
the members of the INstrruTe was for anything but the general
advancement of the subject and securing of the very best methods
in construction and operation of electric work.

Mr. J. I. Aver:—The relations of the insurance interests to
the electrical interests in regard to wiring rules have been more
or lees strained for a number of years, in fact ever since the in-
surance people organized a department of electrical inspection,.
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and it has been difficult to reconcile the differences and get har-
monious action between the bodies representing the two interests
—the insurance and the electric. That most of the trouble has
been brouqzlt about by misapprehension there is no doubt, and
by the lack of concerted action on the part of the electrical
ple. The National Electric Light Association representing
the central station interests of the country has endeavored to
effect harmonious relations and bring about the .obhject which is
now being sought, not only by the electrical people but I think,
to some extent by the insurance people; that is a general code of
rules which will sunit all interests and which will perbaps be the
result of the work of all intereste; and I think it is only proper
to emphasize the remarks made by Mr. Kennelly and Mr. Ham-
mer in expressing the sentiments of the INsTITUTE 80 that there
may not be a misconstruction put on this discussion by the in-
suranoe le of the country, but that thev may understand the
desire o?e: e InsTIrUTE i8 to harmonize with them—is not to
oppose them but to work in harmony with them, and produce a
universal set of rules. The insurance people in protecting their
interests have apparently trodden on our toes, perhaps usurped
our prerogatives as engineers, and this has been brought about
wholly by the neglect of engineers to take care of theirown interests.
In relation to the s tion of Professor Puffer to ground the
middle of the secondary coil of the transformer where high
rotential alternating currents are transformed and used for light-
ing and other purposes in mills—several years ago when our
transformers at the ordinary pressures (1,000 volts alternating)
were not as good as they are now, and would break down, some
of us were much worried and had to suffer a great deal of anxiety
by reason of the daniers people were subjected to by using these
inferior devices which happily have disappeared. At that time
I had occasion to design a protecting device, which, I think,
would cover the difficulties he meets with, and that was an auto-
matic switch which was operated by two solenoids, or either one
of two, to open the main line of the secondary at the entrance of
the building whenever a high potential current might get on the
secondary wire. The solenoids were of sufliciently high re-
sistance to prevent the leakage of but very few watts—they were
connected directly across the maine, and the wire between was
grounded—but with any excessive potential difference sufficient
current would flow to actuate the magnets and open the
circuit. The switch in openinf could easily be arrauFed to
permanently ground the secondary leads from the transformer,
and leave the building cut out. These meet the difficulty with-
out grounding the middle wire of the transformer, to which
there are objections.
Mr. FremonT WiLson :—Professor' Puffer’s paper has inter-
ested me greatly. In regard to his criticism as to the factor of

safetv on motor wires differing from the factor of safety on
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electric light wires, iny experience has been that there should be
a great dli%erence in the factor of safety. I would suggest that
as we have a guest here this evening, a gentleman who has prob-
ably had more experience with motor service in this city at
least, than any of tﬁ: other members, that he be invited to give
us his experience in regard to the factor of safety of motor lines
as compared to the factor of safety on electric light lines. 1
refer to Mr. Arthur Williams of the Edison company.

Tre Psesipent:—The INsTiTUTE Will be pleased to hear from
Mr. Williams.

Mr. Arraur WiLLiams :—After listening with much pleasure
to the paper of Professor Puffer and the remarks which have
been made, I really think that to present what I have learned in
my own experience in a comprehensible form would require
more time than it would be proper for me to take. I am hardly
prepared to make any remarks that would interest the INsTITUTE,
and therefore ask to be excused.

Tue Presipent:—I believe, gentlemen, that there is no other
matter on our programme. I will encourage you by informing
you of the fact that the envelopes are almost opened.

Mz. C. O. MaiLrLoux :—Some of the delay has been due to the
fact that I have been feeling rather restive as the result of trying
to follow the interesting discuesion and do my work as teller at
the same time. My excuse is that I am tPerlm 8" as much inter-
ested in this discuesion as any member of the INsTITUTE, because.
my practice as an engineer brings me into as intimate contact
with these rules as perhaps any other member of the INsTITUTE
in thissectionand in various other parts of the country. Although
1 was unable to follow the whole discourse this evening because
of my duties here as one of the tellers of this election, yet I fol-
lowed it with as much as I could lend of attention. am very
glad that there has been the amonnt of expression of opinion that
we have received this evening. Iam glad to see that we are
apparently aroused to the necessity of some action. I spoke
with coneiderable feeling on the matter at the last meeting, and I
perhaps could not do more at this session. I do feel, however,
that I must reiterate the sentiment which I expressed, which is,
that we ought not to be placed in the position of being dictated
to in this matter in regard to what is proper, furthermore the
rules of insurance inspection ought not to g: such as to hamper
progress in electrical installation. I know thatin many instances
in my experience I have found it impossible to introduce the re-
forms and improvements which were calculated to tly en-
hance the character and value of the installation, and therefore, I
feel strongly that there should be an end to all such methods that
tend to retard the progresss of electrical work, and make us go
back to prehistoric systems.

Dr. C. T. HurcHiNsoN:—It occurs to me that there would be
a good deal of difficulty in telling just what margin { safety
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About the margin of safety of big wires [ agree with the speak-
er—I think it Wagl Professor )Anthlgl_y—that&?arger wires mﬁt
to have the same margin as smaller ones, for the danger comes
when there is trouble in the system. For example, with a great
dynamo in a plant distributing through great feeders, the danger
comes when t‘l)lere is a short-circuit on the mains, of such a resist-
ance due to the length of the arc that the current which may
not be sufficient to blow the main fuses, will be sufficient to greatly
overheat the insulation of the wires or even soften it.

About grounding the secondary—the reasons I believein it are,
first, to get rid of electro-static troubles ; of course, that would be
admitt»eie I think, anyway. SSecondly, I have made a great many
experiments on grounded'transforiners, and I have read with-a

reat deal of attention the accounts of accidents that have happened
through breaking down of transformers. I remember one where a
transformer broke down during a sleet storm in the winter, simply
due to the leakage of water into the case, and it was discov-
ered accidentally and I immediately went there. I succeeded in
burning 16 50-volt lamps in series between any lamp cord and
the tin gutter of the green-honse. At night, when it got cold,
the ground entirely disappeared, and there was no inconvenience
experienced. [n the morning when the thaw came on again, we
had the same trouble. These things could not positively happen
with the middle of the secondary dead groumre(:l, which -faet in
itself, is almost reason enough for the grounding. The worst
thing that can happen is to blow a primary fuse.

In regard to the carrying capacity of the wire on motor load,
1 think personally that the carrying capacity on the motor load
ought to have a greater margin if anything than on a lamp load,
for the mnan that runs the motor is going to put in a fuse big
enough not to trouble him under running conditions. I can,
perhaps, best illustrate by a particular example, where a very big
motor, several hundred horse power, was put in, supposed to
take 60 amperes under full load. The wiring was figured on in-
surance rules for 60 amperee. It was found necessary on account

-of the starting current to use 180-ampere fuses. Now that wire
calculated for 60 amperes was evidently protected, if such we
can call it, by 180-ampere fuses. So that you will see that in that
case there is quite a large demand on the safety factor of the
rating of that particular wire. I know of a-great many ecases
where motors at times are so heavily overloaded that they take
in current three times their rating ; that is, being rated for one,
the current is often as great as 3. If the wire is selected for the
rated current of the motor on the insurance rating of the wire,
it is evidently carrying about 200 per cent. more than it ought
to carry, and the protecting fuse is one that will allow at least
200 per cent. increase of current over the wire previous to the
melting of the fuse itself.






