TRANSACTIONS

Engineering Library
OF THE HISTORICAL COLLECTION

AMERICAN SOCIETY

or

MECHANICAL ENGINEERS.

VoL. XX7vV.

XLVITH MEETING, NEW YORK, N. Y., 1902,
XLVIITH MEETING, SARATOGA, N, Y., 1903.

NEW YORK CITY:
PUBLISHED BY THE SOCIETY,
FroM THE LIBRARY BUILDING,

No. 12 WEST 3IST STREET.

1903.



OFFICERS

OF THE
AMERICAN SOCIETY OF MECHANICAL
ENGINEERS.
1902-19083,

FORMING THE STATUTORY COUNCIL.

PRESIDENT.
JAMES M. DODGE...ccovererercnniannn. Cereaens erreriienans Philadelphia, Pa.
VICE-PRESIDENTS.
WILPRED M. LEWIB...c0.00t toveerernneeeeencnsaeinsanans Philadelphia, Pa.
M. E. CooLEY.......... certesscacarsanens fereee teeas «e....Ann Arbor, Mich,
M. P.HIGGINS. .. vviiietiveiiaieterenarennnansnanes ssarsss Worcester, Mass.
Terms expire at Annual Meeting of 1903.
F. H. DANIELS. .. ciiieiiieiininenies teee sevnnnnennanmen Worcester, Mass.
JAMES CHRBIBTIE. . e viiueeienrnenorerornoniennieanseonnns Philadelphia, Pa.
JOBN R, FREEMAN. ..o . vviieiiinnnen tinniinnieninnennnns Providence, R. I.

Terms expnre at Aonual Meeting of 1904.

MANAGERS.
W.F.M.Gos8..........00.0. eeesenteeianistinnnnn 4e.sseeees Lafayette, Ind.
Dr CourcYy MAY........... erteetscaireaneneian veseasessse... Camden, N, J.
D. 8. JACOBUB. .. ovivviiieiineiernieteeanocanncassnnsaiasanes Hoboken, N. J.
Terms expire at Annual Meeting of 1908,
R. 8. Moo=re............. Ceteseeiacnniins teieeesrenneiana San Francisco, Cal.
H. A GILLIB. ..t iiiitenieneroinnnnenerecececasosnasesanans Richmond, Va.
CHAB. H. CORBETT .. .vivivrver coorrnreennnsesceonasnncnane Brooklyn, N. Y.
Terms expire at Annual Meeting of 1804.
R. C. McKINXNEY........... e r ettt tae et eiaaeas New York, N. Y
8. 8. WEBBER........... N Trenton, N. J.
NEWELL SANDERS. . .cocvereaneeeracos corvuannensennns Chattanooga, Tenn.

Terma expire at Annual Meeting of 1905.

TREASURER.

Wu. H. WiLry...... ee sesesen....Nos. 43-45 East 19th St., New York, N. Y.
S8ECRETARY.

Pror. F. R. HUTTON.........cocinnnnn No. 12 West 31st St., New York, N. Y.

Vw2



HONORARY COUNCILLORS.

PAST PRESIDENTS OF THE SOCIETY.

R. H. THURSTON. .cev000.vus. ...1880—1882..... tereesessesss.s.Ithaca, N. Y,
E. D. LEAVITT....cc00.uivens....1882—1888.................Cambridge, Mass,
Jou~ E. SWEET................1888—1884..........c........8yracuse, N, Y.
COLEMAN SELLERS......c0000...1885—1886.... ............Philadelphia, Pa

Henry R, TOWNE.......c...... 1888—1889.......... teneiees Stamford, Conn.
OBERLIN SMITH ..c0i0enreeerss .1880—1890.........c000ue ...Bridgeton, N. J.
RoBERT W. HUNT....0.0000. ... 1890—1891 ...... vecessesaes oo. Chicago, Il
CHARLES H. LoRrING............1891—1882.. ...............Brooklyn, N. Y.
CHARLES E. BrLLiNGgs®........ 0o 1895, 00l teeseenians Hartford, Conn.
JOHN FRITZ ...ooivvivneinnnnnns 1895—1896..... cerenene «+.e..Bethlehem, Pa,
WORCESTER R. WARNER ....... 1886 —1897. .. cvvviinnnne v....Cleveland, O.
CHARLES WALLACE IIUNT....... 1897—1898.....c.ccvivinnn New York City.
GeOorRGE W. MELVILLE..... .. .1898—1899 .... ..........Washington, D. C.
CHARLE3 H. MORGAN ........ .1899—1900........... ..., Worcester, Mass.
8. T. WELLMAN........... PP 1800—1901.. ....ovviveniranees Cleveland, O.
EDWIN REYNOLDS....o00veees...1801—1903 ........co.oet ..Milwaukee, Wis.

[Nore.—The former Presidents of the Society are bers of the C: il for life or daring

thelr retention of active membership in the Soclety.]
¢ Unexpired term of E. F. C. Davis.



NOTE.

The considerable

bulk of the volume of T'ransactions has induced the Publi-

cation Committee to direct the insertion of a summary of the SBociety member-
ship in place of the complete list of members which was published in the earlier
volames. The summary attaching to this issue is that which appears in the
catalogue of the Bociety issued with corrections to July 1st, 1908. Reference for
the complete list should be made to the twenty-fourth catalogue (second edition).

The summary is as follows :

FOREIGN COUNTRIES.

Membership.
Africa. . .o.cvveininninnnnnnn 19
Australia................... 4
[V . W, esticonccss 8
................... 80
Central Amerlu. ..... cteans 1
DB . evevvee cccrtonsnnanns 2
Cuba.....covcevievennnas 2
France ............ 7
Germany.... ......... 7
Great Britain (England). 48
Great Britain (Scotland)...... 8
Total foreign membership ............. eieees. 159
UNITED STATES.
Membership. Membership.
Alabama .......00000000000n 6 Nebraska....... reeeetaanas 2
AlaskR ... c.ov0 cor ceennann 1 New Hlmpshire ........... 15
Arkansss...... cesontaccsas. 2 New Jersey...ccocevevernen. 127
California .............. e 29 New MeXico.ee.cvassansns 1
Colorado ........... ceseenes 28 New York.....covvevnennnns 786
Connecticaut ........ ceseanes 103 North Carolin. . ............ 6
Delaware................ oo 15 North Dakota........ 1
Dmnctolcolumbla......... 30 Ohio ........... tieeeiiennas 172
Georgia ....... ....... 9 Oklahoma .........ccvvvneen 1
Hawaii........ ceeooee 1 Oregon .......cco0eveenvenas 4
Ilools...ccoveiviennnianes 156 Pennsylvania ......ccc0e..s . 854
Indiana ......c00civvevennn, 80 Porto Rico.... ............ 1
JIOWS .. icvicioicaaiinnienes 5 Rhode Island .........c.c... 49
Eansas......c.coo00eeecnnns 8 South Carolina ............. 3
Kentucky ......o00c0v00eeee. 8 3
Louisiana ..... T 10 [
3
10
28
5
6
49
1

Total membership in the United States....... .2 411
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Total foreign membership..........c.covvivveeernainnanes . 159
Total membership in United States......... [ X3 § |
Present address unknown®................. teeteiectesanas 8

Total membership........c.ovvivnvinnn, ceveesissnes 2,678

SUMMARY OF MEMBERSHIP BY GRADES,

Honorary members ..........cocvieeieneiainnn. sessssacene 18
Members ..o..ccvoiveeriieiicnrenecanacane os Gesssenssssas 1,750
Argociate members.........ccoiiiiieiiiiiieine setassecae 202
Junior members............... crsenes esvsosscscaasas cesss 603

Total membership.. ceecstessssssescatainane e 2,678

# These are J. M. Ewen, C. R. Johnston and J. W. Snyder, and if lny member knows their
present addresses, he will confer a favor by advising the Secretary of them
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No. 977.*

REPORT ON MEETING OF NATIONAL CONFERENCE
ON STANDARD ELECTRIC LIGHTING RULES.

To THE CouNciL oF THE AMERICAN SocIETY OF MEcHANICAL ENgI-
NEERS:

Gentlemen : The undersigned as a delegate of the American
Society of Mechanical Engineers to the National Conference on
Standard Electrical Rules, which was held at New York, March
18-19, 1895, and which prepared the rules for the installation of
electrical apparatus known as the National Electrical Code, sub-
mitted a report which is contained in the 77ransactions of the
American Society of Mechanical Engineers, Volume XIX., pages
33 and 984.

This code of rules was accepted and promulgated by the Na-
tional Board of Fire Underwriters, and has continued in force,
with such amendments being made at the annual meetings of
the Underwriters’ National Electric Association, as might be
necessary to conform to the state of the art of the applications
of electricity for lighting, transmission of power and signalling.

The rapid growth of electrical transmission of power was a
subject of such importance, that the underwriters referred the
matter to the code committee of the American Institute of Elec-
trical Engineers, of which the writer is a member, but this code
committée after preparing a draft of provisions intending to
provide for the construction of these lines, especially in places
where they approached to other classes of electrical lines or to
buildings, considered the subject of too great importance to be
settled by such a small number, and the National Conference on
Standard Electrical Rules was assembled and held their meeting
in Boston, March 24, 1903, at which the undersigned was a dele-
gate representing the American Society of Mechanical Engineers.

At this meeting were representatives of the principal electrical
and other technical socicties, and also representatives of all types
of electrical manufactures having an interest in this subject.

The following amendments to the National Electrical Code

* Appendizg No. 2 to the Proce?xiings.
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were adopted and have been accépted by the electrical committee
of the underwriters and added to the 1903 edition of the Rules,
which was issued June 1, 1903:

AMENDMENTS TO THE NATIONAL ELECTRICAL CODE.
12 A. CoNsTANT-POTENTIAL PoLE LiNEs, OvER 5,000 VoLTs.

(Overhead lines of this class unless properly arranged, may increase the
fire loss from the following causes:

Accidental crosses between such lines and low-potential lines may allow
the high-voltage current to enter buildings over a large section of adjoining
country. Moreover, such high voltage-lines, if carried close to buildings, ham-
per the work of firemen in case of fire in the building. The object of these rules
is 80 to direct this class of construction that no increase in fire hazard will re-
sult, while at the same time care has been taken to avoid restrictions which
would unreasonably impede progress in electrical development.

It is fully understood that it is impossible to frame rules which will cover
all conceivable cases that may arise in construction work of such an extended
and varied nature, and it is advised that the Inspection Department having
jurisdiction be freely consulted as to any modification of the rules in particular
cases.)

(a) Every reasonable precaution must be taken in arranging routes so as
to avoid exposures to contacts with other electric circuits. On existing lines,-
where there is a liability to contact, the route should be changed by mutual
agreement between the parties in interest wherever poscible.

(b) Such lines should not approach other pole lines nearer than a distance

equal to the height of the taller pole line, and such lines should not be on the
same poles with other wires, except that signalling wires used by the Company
operating the high-pressure system, and which do not enter property other
than that owned or occupied by such Company, may be carried over the same
poles. .
(¢) Where such lines must necessarily be carried nearer to other pole lines
than is apecified in Sectidn b above, or where they must necessarily be carried
on the same poles with other wires, extra precautions to reduce the liability
of a breakdown to a minimum must be taken, such as the use of wires of ample
mechanical strength, widely spaced cross-arms, short spans, double or extra
heavy cross-arms, extra heavy pins, insulators, and poles thoroughly supported.
If carried on the same poles with other wires, the high-pressure wires must
be carried at least three feet above the other wires.

(d) Where such lines cross other lines, the poles of both lines must be of heavy
and substantial construction.

Whenever it is feasible, end-insulator guards should be placed on the cross-
arms of the upper line. If the high-pressure wires cross below the other lines,
the wires of the upper line should be dead-ended at each end of the span to -
double-grooved, or to standard transposition insulators, and the line com-
pleted by loops.

One of the following forms of construction must then be adopted:

(1) The height and length of the cross-over span may be such thgt the short-
est distance between the lower cross-arms of the upper line and any wire of
the lower line will be greater than the length of the cross-over span, so that a
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wire breaking near one of the upper pins would not be long enough to reach any
wire of the lower line. The high-pressure wires should preferably be above
the other wires.

(2) A joint pole may be erected at the crossing point, the high-pressure
wires being supported on this pole at least three feet above the other wires.
Mechanical guards or supports must then be provided, so that in case of the
breaking of any upper wire, it will be impossible for it to come into contact
with any of the lower wires.

Such liability of contact may be prevented by the use of suspension wires,
similar to those employed for suspending aerial telephone cables, which will
prevent the high-pressure wires from falling, in case they break. The sus-
pension wires should be supported on high potential insulators, should have
ample mechanical strength, and should be carried over the high-pressure wires
for one span on each side of the joint pole, or, where suspension wires are not
desired, guard wires may be carried above and below the lower wires for one
span on each side of the joint pole, and so spread that a falling hlgh-pressure
wire would be held out of contact with the lower wires.

Such guard wires should be supported on high-potential insulators or should
be grounded. When grounded, they must be of such size, and so connected
and earthed, that they can surely carry to ground any current which may be
delivered by any of the high-pressure wires. Further, the construction must
be such that the guard wires will not be destroyed by any arcing at the point
of contact likely to occur under the conditions existing.

(3) Whenever neither of the above methods is feasible, a screen of wires
should be interposed between the lines at the cross-over. This screen should
be supported on high-tension insulators or grounded, and should be of such con-
struction and strength as to prevent the upper wires from coming into contact
with the lower ones. If the screen is grounded, each wire of the screen, and
especially ita ground connection, should have a current-carrying capacity
greater than the current which may be delivered by any wire of the upper
line, must be of such size and so connected and earthed that it can surely
carry to ground any current which may be delivered by any of the high-
pressure wires. Further, the construction must be such that the wires of
screen will not be destroyed by any arcing at the point of contact likely to
occur under the conditions existing.

(e) When it is necessary to carry such lines near buildings, they must be at
such height and distance from the building as not to interfere with firemen
in event of fire; therefore, if within twenty-five feet of a building, they must
be carried at a height not less than that of the front cornice, and the height
must be greater than that of the cornice as the wires come nearer to the build-
ing in accordance with the following table:—

Dietance of wire Clevation of wire above
from building, cornice of building.
¢ Feet. Feet.

25 0
20 2
15 4
10 6

5 8

2} 9
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It is evident that where the roof of the building continues nearly in line
with the walls, as in Mansard roofs, the height and distance of the line must be
reckoned from some part of the roof instead of from the cornice.

[AMENDMENT TO 13 A (b).]

(13 A) Grounding Low-Potential Circuits.

(b) Transforming secondaries of distributing systems should preferably be
grounded, and when grounded, the following rules must be complied with:

(1) The grounding must be made at the neutral point or wire, whenever a
neutral point or wire is accessible. .

(2) When no neutral point or wire is accessible, one side of the secondary
circuit may be grounded, provided, the maximum difference of potential be-
tween the grounded point and any other point in the circuit does not exceed
250 volts. :

(3) The ground connection must be at the transformer as provided in sec-
tions d, e, /, y, and when transformers feed systems with a neutral wire, the
neutral wire must also be grounded at least every 250 feet for overhead systems,
and every 500 feet for underground systems.

Inspection Departments having jurisdiction may require grounding if they
deem it necessary.

" (AMENDMENT TO 64.)

(64) Signalling Systems.

(a) Outside wires should be run in underground ducts, or strung on poles,
and as far as possible kept off of buildings, and must not be placed on the same
cross-arms with electric light or power wires. They * should not occupy the same
duct, manhole or handhole of conduit systems with electric light or power wires.

Single manholes, or handholes, may be separated into sections by means
of partitions of brick or tile so as to be considered as conforming with the above
rule.

Respectfully submitted,
C. J. H. WoopBury.

* The Amendment consists of the words italicised.






